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REVIEW ARTICLE 

Current treatment of posttraumatic stress disorder – A review of therapeutic 

guidelines and good practice recommendations 

 

Octavian Vasiliu, Daniel Vasile, Andrei G. Mangalagiu, Bogdan M. Petrescu, Cristian A. Candea, Corina Tudor, Daniela 

Ungureanu, Madalina Miclos, Alina Draghici, Catalina Florescu, Roxana E. Bratu-Bazic 

 

 Abstract: A unique approach to the treatment of posttraumatic stress disorder (PTSD) is difficult to support, because of 

the complexity and heterogeneity of this pathology. Multiple evidence-based guidelines for PTSD treatment exist, 

elaborated by prestigious institutions around the world, but a certain level of the inconsistency of their recommendations 

appears when these sources are compared with each other. Therefore, a review of current guidelines and extraction of the 

most supported by evidence recommendations is considered important for clinical practice, due to the need to approach 

such complex cases as PTSD-diagnosed patients in a stepwise manner. Structured monitoring of the clinical status during 

the treatment is also an important and rather neglected aspect of the case management in PTSD, and the necessity of 

follow-up visits for efficacy and tolerability should be taken into consideration. Psychotherapy (especially cognitive-

behavioral oriented therapies and eye movement desensitization and reprocessing therapy) is supported by evidence as a 

first-line approach, as well as certain antidepressants, like the selective serotonin reuptake inhibitors and venlafaxine. 

Many second-line pharmacological agents and psychotherapies are also available, but there is an obvious need for more 

pragmatic trials with PTSD patients. 

 

 Keywords: post-traumatic stress disorder, psychotherapy, case management, antidepressants, therapeutic guidelines, 

good clinical practice 
 

   

BACKGROUND 

While definitions of the diagnostic criteria for posttraumatic 

stress disorder (PTSD) are articulate and comprehensive in 

both the World Health Organization and American 

Psychiatric Association classifications of mental disorders [1-

3], pragmatic recommendations for the treatment of this 

disorder are still lacking. Although there are several 

guidelines dedicated to this subject, they are based on 

randomized trials, and not on pragmatic, naturalistic studies, 

which leave some important questions unanswered. Even if 

the case management is based on these guidelines, there are 

several contradictions based on the different data they 

included. Therefore, we consider the first necessary step to 

be a critical analysis of these therapeutic guidelines, 

followed by the formulation of good practices and 

hierarchized recommendations, according to the GRADE 

level [4]. 

The diagnosis of PTSD could be formulated, according to ICD-

11, if an extremely threatening or horrific event or series of 

events is followed by re-experiencing this trauma as 

intrusive memories, flashbacks, nightmares, accompanied 

„Dr. Carol Davila” Central Military Emergency University 
Hospital, Bucharest, Romania 
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by strong or overwhelming emotions and strong physical 

sensations; avoidance of thoughts and memories of the 

event(s), or avoidance of activities, situations, or people 

reminiscent of the events(s); persistent perceptions of 

heightened current threat, for example, indicated by 

hypervigilance or an enhanced startle reaction to stimuli 

such as unexpected noises [1]. These symptoms have to 

persist for at least several weeks and to cause significant 

impairment in personal, family, social, educational, 

occupational, or other important areas of functioning to 

support a PTSD diagnosis [1]. The ICD-10 mentions the 

capacity of the stressful event to cause pervasive distress in 

almost anyone who has been removed from the latest 

edition of this classification [1,3]. Also, differences in the 

structure of the symptoms list necessary to establish the 

PTSD criteria have been formulated between the two 

editions of ICD, from 13 in the tenth edition, to only 6, by 

removing the non-specific manifestations [1,3]. In the latest 

edition of the American Psychiatric Association classification 

of mental disorders (2013),  there are 4 clusters of symptoms 

needed for the diagnosis: (1) intrusion symptoms associated 

with the traumatic event, (2) persistent avoidance of stimuli 

associated with the traumatic event, (3) negative alterations 

in cognitions and mood associated with the traumatic event, 

(4) marked alterations in arousal and reactivity associated 

with the traumatic event, and the duration of these 

manifestations are more than one month [2].  

Complex PTSD may develop following exposure to an event 

or series of events of an extremely threatening or horrific 

nature, commonly prolonged or repetitive events from 

which escape is difficult or impossible [1]. Complex PTSD is 

characterized by severe and persistent problems in affect 

regulation, beliefs about oneself as diminished, defeated, or 

worthless, accompanied by feelings of shame, guilt, or 

failure related to the traumatic event; difficulties in 

sustaining relationships, and feeling close to others [1]. 

These symptoms cause significant impairment in personal, 

family, social, educational, occupational, or other important 

areas of functioning [1]. 

A high rate of comorbid major depressive disorder (up to 

50%) has been reported in PTSD patients, a phenomenon 

which underlines the necessity for a thorough psychiatric 

evaluation, both initially and during the monitoring period 

[5,6]. Also, there has been described as an overlap between 

PTSD and psychosis that may raise important diagnosis 

challenges and treatment dilemmas [7, 8]. Substance-

related disorders have also been described with relatively 

high incidence in this population, and specific psychotherapy 

algorithms have been developed for these patients with dual 

diagnosis, based on imaginal and in vivo exposure for PTSD, 

applied concomitantly with cognitive-behavioral techniques 

for substance use disorders [9]. Also, the pharmacological 

treatment should be adjusted according to the existing 

comorbidities, and the case manager should integrate all the 

data, taking into account the risk of pharmacologic 

interactions, contraindications, and side effects (e.g., 

avoidance of drugs with the risk of addiction, like 

benzodiazepines, is recommended in PTSD patients) [10]. 

ANALYSIS OF THE CURRENT THERAPEUTIC GUIDELINES 

FOR PTSD 

Several prestigious institutions have elaborated evidence-

based guidelines for the treatment of PTSD, therefore an 

important number of recommendations for approaching 

these patients to exist. While some therapeutic guidelines 

are focused on psychotherapy, others are based on 

pharmacological research, while still others encompass both 

types of treatment. 

American Psychological Association Clinical Practice 

Guideline for the Treatment of PTSD (2017) strongly 

recommends as evidence-based psychotherapies in adults 

cognitive-behavioral therapy (CBT), cognitive processing 

therapy (CPT), cognitive therapy (CT), and prolonged 

exposure therapy (PE), and suggests the use of brief eclectic 

psychotherapy (BEP), eye movement desensitization and 

reprocessing therapy (EMDR), and narrative exposure 

therapy (NET) [11]. 

According to the Australian Guidelines for the Treatment of 

Acute Stress Disorder and Posttraumatic Stress Disorder 

(2013), individual-trauma focused CBT, including exposure 

and/or cognitive therapy, should be recommended if 

symptoms are consistent with acute stress disorder or 

posttraumatic stress disorder in the initial 4 weeks after a 

potentially traumatic event (level C evidence) [12]. 

Individuals with posttraumatic stress disorder benefit from 

trauma-focused CBT or EMDR (level A recommendation), 

and if the symptoms did not respond to these interventions, 

non-trauma focused approaches may be considered (e.g., 

stress inoculation technique) [12]. Also, there is some 

evidence that supports the efficacy of in vivo exposure 

therefore, by expert consensus, it is recommended to 

include this method in the treatment [12]. Group CBT 

(trauma-focused or non-trauma focused) may be offered as 

an adjunctive to trauma-focused individual therapy [12].   

Medication should not be used for the treatment of acute 

stress reaction or posttraumatic stress disorder within the 

four weeks of symptom onset unless the severity of such 

symptoms- associated distress cannot be managed by 

psychological means alone [12]. The pharmacological 
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approach may be continued while people are undertaking 

psychological treatments, but several agents, like 

benzodiazepines, may interfere with some effective 

psychological treatments [12]. SSRIs are considered the first 

line for the treatment of posttraumatic stress disorder [12].  

According to the Maudsley Prescribing Guidelines (13th 

edition, 2018) patients diagnosed with posttraumatic stress 

disorder should be offered as the first line of treatment 

paroxetine, sertraline, fluoxetine (up to the maximum 

tolerated doses) or venlafaxine (37.5-300 mg/day) [13]. As 

second-line treatment the case manager could choose 

between antipsychotics (olanzapine 5-20 mg/day, 

risperidone 0.5-6 mg/day, quetiapine 50-800 mg/day), 

mirtazapine 15-45 mg/day, monoaminoxidase (MAO) 

inhibitors (phenelzine 15-75 mg/day), tricyclic 

antidepressants (amitriptyline 50-300 mg/day, imipramine 

50-300 mg/day), and prazosin (2-15 mg nocte) for nightmare 

and sleep disturbances [13]. Possible choices if the first and 

second lines failed are duloxetine (60-120 mg/day), 

lamotrigine (up to 500 mg/day), phenytoin, valproate, or i.v. 

ketamine, and as non-drug therapies- eye-movement 

desensitization and reprocessing (EMDR) and trauma-

focused CBT [13]. 

According to the VA/DOD Clinical Practice Guideline for the 

Management of PTSD and ASD (2017) pharmacotherapy in 

PTSD is classified as follows: sertraline, paroxetine, 

fluoxetine, venlafaxine as monotherapy (moderate 

evidence), nefazodone (low evidence), imipramine, 

phenelzine (very low evidence) [14]. The Work Group 

recommended against the use of atypical antipsychotics, 

benzodiazepines, and Divalproex as augmentation therapy 

due to low-quality evidence and potential adverse effects 

[14]. Also, prazosin is not supported by this guideline for the 

use in monotherapy or combination with other agents [14]. 

Individual trauma-focused psychotherapy for PTSD are 

Prolonged Exposure, Cognitive Processing Therapy, and 

EMDR, which are supported by the strongest evidence, but 

other therapies like specific cognitive therapies for PTSD, 

Brief Eclectic Psychotherapy, Narrative Exposure Therapy, 

written narrative exposure may be recommended [14]. If 

individual trauma-focused psychotherapy is not available, 

Stress Inoculation Therapy, Interpersonal Therapy, or 

Present-Centered Therapy may be recommended [14]. 

The International Society for Traumatic Stress Studies new 

guidelines for the Prevention and Treatment of 

Posttraumatic Stress Disorder (2019) has formulated the 

following recommendations according to their evidence-

based status: (1) strong support for cognitive processing 

therapy, cognitive therapy, EMDR, individual CBT with a 

trauma focus, prolonged exposure; (2) standard 

recommendations for CBT without a trauma focus, guided 

Internet-based CBT with a trauma focus, narrative exposure 

therapy, present-centered therapy; (3) emerging evidence- 

couples CBT with a trauma focus, group and individual CBT 

with a trauma focus, reconsolidation of traumatic memories, 

single-session CBT, written exposure therapy, and virtual 

reality therapy [15]. 

Individual trauma-focused CBT intervention may be useful 

for adults who have acute stress disorder or clinically 

important symptoms of PTSD and have been exposed to 1 or 

more traumatic events within the last month- cognitive 

processing therapy, cognitive therapy, narrative exposure 

therapy, prolonged exposure therapy, according to the NICE 

Guidelines (2018) [16]. In adults with PTSD symptoms should 

be offered trauma-focused CBT, during 8-12 sessions, 

accompanied by psychoeducation about reactions to 

trauma, strategies for managing arousal and flashbacks, 

safety planning, or EMDR for patients with PTSD symptoms, 

if the patient has a preference for this method [16]. Trauma-

focused computerized CBT for adults with a diagnosis of 

PTSD or clinically important symptoms of PTSD more than 3 

months after a traumatic event, who do not want to be 

engaged in trauma-focused CBT or EMDR [16]. Symptom-

specific CBT interventions for adults with a diagnosis of PTSD 

or clinically important symptoms of PTSD more than 3 

months after traumatic events who are unable or unwilling 

to engage in a trauma-focused intervention that targets 

PTSD or have residual symptoms after a trauma-focused 

intervention [16]. 

Medication should not include benzodiazepines for the 

prevention of PTSD in adults, but venlafaxine or an SSRI may 

be chosen [16]. Antipsychotics may be offered if patients 

have disabling symptoms (psychotic) or if their symptoms 

have not responded to other drug or psychological 

treatments [16].  

For patients with complex PTSD the case manager should 

help the patient control any symptoms (e.g. dissociation or 

emotional dysfunctions) that might interfere with engaging 

in trauma-focused therapies; ensure adequate time for the 

construction of the therapeutic relationship; to increase the 

number of trauma-focused therapy sessions according to the 

person’s needs; plan any ongoing support the person needs 

and has implications in the therapeutic management [16]. 

DESCRIPTION OF THE MAIN PSYCHOTHERAPEUTIC 

METHODS IN PTSD 

Cognitive-behavioral therapy (CBT) in PTSD is focused on the 

relationship among thoughts, feelings, and behaviors that 

are present-oriented and target current problems and 



  

244 

symptoms [17]. CBT is based on emotional processing theory 

and social cognitive theory, therefore it claims that changing 

associations between reminders of the traumatic event and 

responses will lead to healthier behaviors while reframing 

the relation between trauma and existing beliefs about self, 

others and the world will also help decrease self-blame and 

improve the processing of the trauma [17].  

Cognitive distortions in PTSD include perceiving the world as 

dangerous, seeing him/herself as powerless, and feeling 

guilty about surviving while other significant ones have died 

[18]. Cognitive therapy fosters the development of more 

realistic and adaptive cognitions, by successful processing of 

the traumatic event, with engaging and organization of the 

trauma narrative [18, 19]. 

Cognitive processing therapy (CPT) is an efficient method for 

treating PTSD as demonstrated by a recent meta-analysis 

(n=11 studies, N=1130 participants), outperforming inactive 

control conditions on PTSD outcome measures at 

posttreatment and follow-up, but also other active 

treatments at posttreatment but not at follow-up [20]. Effect 

sizes of CPT were superior to 89% of the inactive control 

conditions at posttreatment and 82% at follow-up, which 

indicates a large and sustained effect of the CPT [20]. 

Veterans who were diagnosed with both PTSD and alcohol 

use disorder (AUD) completed a 6-week CPT-based program 

had significantly better outcomes, including trauma-related 

cognitive distortions, PTSD symptoms, depressive 

symptoms, and trauma-cued substance craving [21].  In 

another study that included veterans (n=465), enrolled in 

CPT plus a written trauma account either group format or 

individual, the PTSD and depressive symptoms decreased 

significantly, with medium effects for the first option, and 

large effects for the second treatment [22].   

Cognitive therapy (CT) has proven efficient in a group of 20 

patients diagnosed with PTSD, as it decreased core PTSD 

features, but also depressive and anxiety symptoms [23]. 

Good treatment outcomes were related to more changes in 

dysfunctional cognitions related to the trauma [23]. 

Intensive CT was applied in 14 patients diagnosed with PTSD, 

in an 18-hour format during 5-7 working days, followed by 

one session a week later and up to 3 follow-up sessions; 

intensive CT led to similar outcomes as weekly-administered 

CT, but the intensive treatment improved the key PTSD 

symptoms over a shorter period and led to greater 

reductions in depression [24]. 

Prolonged exposure therapy (PE) is another trauma-focused 

CBT effective for improving PTSD, with response rates in 60-

65% of trauma victims suffering from this disorder [25]. PE is 

based on two types of exposure techniques, imaginal 

exposure, and in vivo exposure, and it is used for enhancing 

emotional processing through systematic confrontation with 

trauma-related stimuli [26-28]. Intensive PE therapy (12 

sessions, 90 minutes each, during 4 days) followed by four 

weekly 90-minute booster PE sessions in an open trial (n=73) 

patients diagnosed with PTSD who presented multiple 

interpersonal trauma had positive results after repeated 

treatment attempts [29]. Exposure therapy has an impact on 

the fear and contextualization circuits by facilitating 

communication between the ventromedial prefrontal 

cortex, hippocampus, and the amygdala [30]. 

Brief eclectic psychotherapy (BEP) for PTSD is a manualized 

technique that combines elements from psychodynamic, 

cognitive-behavioral, and directive psychotherapy [31]. 

Psychoeducation with the participation of the spouse, and 

exposure used to help the patient to access his or her 

feelings related to the traumatic event are also used during 

BEP [31]. A 16-session protocol of BEP in PTSD includes the 

following steps: psychoeducation for the development of 

self-control and motivation for therapy (the patient is invited 

to call up his memories and related emotions one last time); 

imaginal exposure or guidance (brief periods of muscle 

relaxation, relieving of the traumatic experience by imaginal 

exposure of 20-30 minutes); writing tasks and mementos 

(for uncovering the difficult feelings that may be related to 

the traumatic experience); meaning and integration 

(exploring and accepting a new view of the world and the 

self); farewell ritual (symbolic ritual created to encourage 

the expression of the sorrow the patient may still feel, and 

then to leave behind these feelings) [31, 32]. 

The first randomized clinical trial for BEP in patients with 

PTSD included 42 police officers who received 16 weekly 

sessions (60 minutes each) of psychotherapy [32]. At 

posttest and follow-up (at 3 months) BEP had produced 

significant improvement in PTSD symptoms, work 

functioning, and several comorbid conditions (e.g., 

agoraphobia) [32]. 

Another clinical trial included patients diagnosed with PTSD 

(n=24) randomly assigned to BEP or a waitlist group for 4 

months, with superior efficacy on PTSD core symptoms and 

general anxiety symptoms in the active intervention group 

[33]. In this trial, BEP consisted of 16 weekly sessions (45-60 

minutes each), and a high rate of the dropout was recorded 

(25% for the treatment group) [33].  

Eye movement desensitization and reprocessing therapy 

(EMDR) is a type of psychotherapy developed by F.Shapiro 

for intervention in emotional trauma and other negative life 

experiences [34]. This psychotherapy consists of a protocol 

with 8 phases and bilateral stimulation targeting patient 
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desensitization from the discomfort induced by traumatic 

memories [35]. The final objective of the EMDR is to achieve 

the reprocessing of these memories and to integrate them 

within the autobiographical memory [35]. 

According to a review of 24 randomized controlled trials, 

EMDR is an evidence-based approach for this kind of 

disorder, with 7 out of 10 studies reporting EMDR to be 

faster acting and/or more effective than trauma-focused 

CBT [34]. Two meta-analyses supported the efficacy of 

EMDR in treating PTSD, with results superior to various 

interventions and control conditions, and showed the 

efficacy of this psychotherapy over symptoms of depression, 

anxiety, and subjective distress [36,37].  A review of the trials 

published between 2014 and 2017 regarding the efficacy of 

EMDR in PTSD further supported this method, because it 

improved core symptoms over time, compared to relaxation 

therapy and a waiting-list control group [38]. 

Narrative exposure therapy (NET) is a psychotherapeutic 

intervention dedicated to the treatment of survivors of 

multiple and severe traumas, and 3-6 sessions may be 

sufficient to provide significant relief [39]. It is a short-term 

approach based on CBT and testimony therapy [40]. NET was 

evaluated in a group of 59 political detainees, 18 of which 

had full PTSD criteria, who were allocated in a randomized 

manner to either one session of psychoeducation or five 

sessions of NET [41]. After 6 months, NET but not 

psychoeducation produced a significant reduction in PTSD 

symptoms and depression scores, although four out of the 

nine patients receiving NET and eight out of the nine patients 

undergoing psychoeducation still had PTSD symptoms at 6 

months [41]. In another trial, NET was compared to 

supportive counseling and psychoeducation (4, 4 and one 

sessions, respectively) in a group of Sudanese refugees 

(n=43), and the results after one year of treatment were 

superior for NET (29% vs. 79% vs. 80% still had PTSD criteria) 

[40].   

Interpersonal therapy (IPT) is a time-limited focused on the 

patient’s actual events and reframing of the social 

functioning as a way to tackle the symptoms and may be 

recommended where the patient does not want to be 

exposed to exposure-based approaches [42]. In a case study, 

IPT proved itself efficient comparative to the other two 

psychotherapies, after 14 weekly sessions [42]. In a 14-week 

randomized trial, IPT was compared to prolonged exposure 

and relaxation therapy in 110 unmedicated patients with 

chronic PTSD and the response rates were 63% for IPT, 47% 

for prolonged exposure, and 38% for relaxation therapy, 

without significant differences between groups [43]. IPT and 

exposure therapy improved the quality of life and social 

functioning more than relaxation therapy [43]. 

Group Interpersonal Therapy (G-IPT) was evaluated in 13 

patients diagnosed with chronic PTSD, in an 8-week 

treatment program, with favorable results [44]. The 

improvement was significant in social functioning, general 

wellbeing and depressive symptoms, and a moderate 

reduction in the avoidant symptom cluster of PTSD [44]. 

These positive effects were stable at 3 months and 

associated with perceived intra-therapy progress in solving 

problematic domains identified during IPT [44].  

Present-Centered Therapy (PCT) for PTSD is a manualized 

psychotherapy originally designed as a treatment 

comparator in studies focused on the effectiveness of 

trauma-oriented CBT [45]. A systematic review of the 

randomized trials (n=12, N=1837 participants) states that 

moderate-quality evidence supports a superior efficacy of 

PCT in reducing PTSD severity compared to control 

conditions, and PCT was associated with lower drop-out 

rates comparative to trauma-focused CBT [45]. 

Stress inoculation training (SIT) is derived from CBT and 

proved itself efficient in veterans with PTSD [46]. According 

to this model, PTSD symptoms are maintained by an 

imbalance between perceived situational demands and 

perceived resources to fulfill the environmental and 

personal demands [47, 48]. The purpose of SIT is to increase 

the patient’s feeling of self-confidence by helping him or her 

to control anxiety and related symptoms and to inoculate 

patients against possible future episodes of severe anxiety 

[48].   

In a population with PTSD and traumatic brain injury (n=65 

veterans), SIT was applied for 18 months in an outpatient 

clinic and the results supported the efficacy of this 

psychotherapy because significant reductions in PTSD and 

depressive symptoms were detected, as well as increases in 

perceived stress tolerance and performance in multiple life 

domains [46].  Improvements in social and occupational 

functioning were also reported [46].  

In another trial, 96 female assault victims with chronic PTSD 

were randomized on prolonged exposure, SIT, combined 

prolonged exposure-SIT, or wait-list control [49]. All active 

treatments (9 twice-weekly individual sessions) decreased 

PTSD and depression symptoms compared to wait-list but 

did not differ significantly from each other, and these results 

persisted at follow-ups (3, 6, and 12 months) [49]. 

GOOD CLINICAL PRACTICE RECOMMENDATIONS 

Therapeutic guidelines offer various and sometimes 

contradictory recommendations, therefore a critical analysis 

of the literature is granted to find common management 

strategies. While several guidelines are more cautious when 
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recommending pharmacotherapy [12] and support a 

psychotherapeutic-based approach especially in the first 

stage of the PTSD, others are more focused on drug therapy 

[13], and still, others consider the type of approach should 

be selected according to the individual variables, including 

patient’s preference, availability, etc [14].  

We formulated GRADE recommendations according to 4 

levels: A= high quality, defined as the level to what future 

research are very unlikely to change the validity of these 

recommendations; B= moderate quality, meaning that 

future research is likely to have an important impact on the 

appreciation of the recommendations; C=low quality, which 

means that it is very likely that future research will have an 

important impact over the confidence in the estimate of 

effect and is likely to change the recommendations; D= very 

low quality, defined by the uncertainty of any estimate of the 

effect [4]. 

A wide range of psychotherapies have been studied for 

patients with PTSD, but CBT and related techniques (CPT, CT, 

PE), as well as EMDR, are the most evidence-based 

approaches [11-15]. We consider a GRADE level A for these 

therapies is granted, based on the existing evidence. Level B 

evidence exists for BEP, NET, IPT, PCT, and SIT [31-33, 39-49].  

The same level of evidence exists for SSRIs and venlafaxine, 

as these are the most supported by evidence 

pharmacological agents in PTSD patients [12-15]. If the first-

line agents fail, then second-line agents may be used- 

mirtazapine, MAO inhibitors or tricyclics, or add-ons like 

atypical antipsychotics (level B of evidence) [13]. 

A structured diagnostic approach is strongly encouraged and 

adequate instruments should be used. Structured interviews 

(e.g., Mini-International Neuropsychiatric Interview, 

Composite International Diagnostic Interview, or Schedules 

for Clinical Assessment in Neuropsychiatry) are considered 

useful because of the high comorbidity rate met in PTSD 

patients [50-52]. Because the evolution of PTSD is not linear, 

even under treatment, detection of new-onset psychiatric 

disorders is also important because of their high impact over 

the treatment plan. Therefore, using structured clinical 

interviews during the first 6-12 months of the treatment is 

also recommended. 

Monitoring treatment efficacy in PTSD using standardized 

instruments is strongly encouraged. For this purpose, we 

recommend validated scales, inventories, or structured 

interviews, like the Clinician-Administered PTSD Scale for 

DSM-5 (CAPS-5), PTSD Symptom Scale Interview (PSS-I), 

Mississippi Scale for Combat-related PTSD (MISS) [53-55]. 

This is considered a good clinical practice because it may 

increase the objectivity of the psychiatric evaluation, 

although it is not specifically recommended in all the 

reviewed therapeutic guidelines. 

We consider good clinical practice in the PTSD treatment to 

actively monitor the tolerability of the pharmacological 

treatment, to detect early adverse events that may decrease 

therapeutic adherence [56]. For this purpose, the 

administration of the Treatment Satisfaction Questionnaire 

for Medication (TSQM) [57] or a simpler visual analogic scale 

for self-evaluation is considered useful. 

CONCLUSIONS 

A review of the existing therapeutic guidelines focused on 

PTSD management detected several common 

recommendations. These refer to the use of CBT and related 

therapies and EMDR as a first-line approach and SSRIs or 

venlafaxine as the main pharmacologic agents [1-5, 11]. Our 

team has added as good practice recommendations the 

necessity to use validated instruments for initial and follow-

up diagnostic evaluations, as well as the monitoring of 

treatment tolerability and efficacy. Because of the high rate 

of comorbid disorders in PTSD patients, the case manager 

should be alert to new-onset psychiatric disorders that may 

appear as complications or just comorbidities in this 

population. 

An integrated, psychological, and pharmacological approach 

should be considered for these patients, with frequent 

follow-up visits, and emergent disorders have to be 

integrated into the case management plan as soon as they 

are detected. 
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palsy starting from 28 cases – Single-center experience over 6 years 

 

Alice Dica1, Diana Barca1,2, Oana Tarta-Arsene1,2, Ioana Minciu1,2, Catrinel Iliescu1,2, Carmen Burloiu1, Niculina Butoianu1,2, 

Magdalena Budisteanu1,3,4, Cristina Pomeran1,2, Carmen Sandu1,2, Ligia Robanescu1, Cristina Anghelescu1, Dragos 

Zamfirescu5, Gabriela Musat6,7,  Ovidiu Musat8, Dana Craiu1,2 

 

 Abstract: Neonatal brachial plexus palsy is a complication that occurs during difficult vaginal delivery or due to 

unexplained causes, probably prenatal in which some or all brachial plexus branches are affected (avulsion, rupture, 

stretching). A cohort of 28 cases evaluated in our clinic in 6 years and 6 months (Jan 2007-July 2013) from the clinical and 

paraclinical point of view, treatment, and the outcome were analyzed. 17 (60.7%) of the patients were boys and 11 (39.2%) 

were girls. 14 (50%) had right brachial plexus palsy, 12 (42.8%) had left brachial plexus palsy and 2 (7.1%) had bilateral 

involvement. 5 (17.8%) of them had reconstructive surgery done. 11 (39.2%) had good to complete recovery. The purpose 

of this paper is to underline the importance of early presentation for neurological evaluation and the beginning of physical 

therapy. 

 

 Keywords: brachial plexus palsy, physical therapy, reconstructive surgery of brachial plexus  

   

INTRODUCTION 

Neonatal brachial plexus palsy (NBPP) – is a functional 

disturbance due to brachial plexus injury, characterized by 

deficits in the areas served by the brachial plexus branches 

(C5 to T1). The following NBPP types have been described 

according to the lesion’s level: total (C5 to T1) or partial – 

superior (C5 to C6), middle (C5 to C7), inferior (C8 to T1). The 

name of this dysfunction is controversial, some authors 

calling it obstetrical, because the trauma during a difficult 

delivery is the most common cause, while others name it 

congenital including obstetrical and unexplained cases due 

to a prenatal cause. In these circumstances, an umbrella 

term will be NBPP [2, 3, 6, 9]. Some or all the fibers of the 

brachial plexus branches suffer stretching, rupture or 

avulsion. The incidence is 0.1 - 0.4% of live births and has 

remained relatively constant over time [3, 6, 7, 9]. A 

multidisciplinary approach and consensus are needed for a 

better outcome. 
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OBJECTIVES 

This paper aims to analyze the cohort of patients with NBPP 

followed in the Pediatric Neurology Department, to highlight 

the variability of NBPP symptoms at presentation, to identify 

and correlate specific items related to clinical signs, 

investigations, and outcome, and to establish a protocol of 

diagnosis and follow-up for children with NBPP, according to 

the international recommendations adapted to the local 

needs. We propose a treatment algorithm, allowing 

optimum outcomes for these children. 

MATERIALS & METHOD 

The archive of the Pediatric Neurology Clinic was 

retrospectively analyzed over 6.5 years (January 2007 – July 

2013), selecting the patients with NBPP. Approval from the 

Local Ethics Committee was obtained. Narakas's 

classification was used at the first admission to diagnose the 

NBPP type: superior, middle, inferior, and total [7]. The 

clinical status was registered at different times: at 

presentation, at 3, 6, 12 months follow-up. Active motor 

scale [1, 2, 4, 8, 9], Toronto score [1, 2, 4, 8, 9], and protocol 

for obstetrical brachial plexus palsy (Hospital for Sick 

Children Seattle) [8] were retrospectively applied, using 

registered neurological examinations, reports of physical 

therapy specialist, from files. Laboratory findings, EMG and 

nerve conduction velocities of the upper limb and brachial 

plexus MRI (performed if needed), treatment choices, and 

their results were also evaluated [10]. We designed a 

separate questionnaire for present status evaluation, 

including data about active movements, strength, trophic 

changes summarized in a score. The prognosis was 

quantified as follows: score 0-12 – poor recovery, score 13-

24 – moderate recovery, 25-36 – good recovery, or complete 

remission. Statistical analysis used the SPSS17 program. 

RESULTS 

28 patients with the diagnosis of NBPP were identified 

between January 2007 – July 2013.  

Evaluation schedule. All patients came at 3 months for 

neurological evaluation; 23 children (82.1%) returned for 

reevaluation at 6 months, and only 10 (35.7%) at 12 months.  

History and clinical data. Among them, 17 were boys 

(60.7%) and 11 girls (39.3%), 4 days to 13 years old at 

admission. 14 (50%) cases had the right side, 12 (42,8%) had 

left side, and 2 (7.1%) had bilateral brachial plexus 

involvement. 6 (21.4%) of the cases have total  NBPP and 22 

(78.6%) – partial – superior (C5-C6) or extended superior (C5-

C7) NBPP. All the children were born spontaneously, 13 

(46.4%) of them had > 4000 g, another 8 (28.5%) had birth 

weight > 3900 g and eight (28.5%) patients had 2800 – 3900 

g, but with difficult labor and delivery. Four patients (14.2%) 

had Claude Bernard Horner syndrome (CBH) and 3 (10.7%) 

had further associated pathology – global developmental 

delay, diplegia, microcephaly in evolution. 13 patients 

(46.4%) were first evaluated in our clinic in the first month of 

life, 12 (42.8%) between 1 and 3 months, 2 (7.1%) between 

and 1 (3.5%) after 6 months. 2 (7.1%) mothers had prenatal 

hypertension and hypertension during pregnancy, but that 

didn’t affect the children. 

Investigations. 6 patients (21.4%) had electrophysiological 

studies (EMG and nerve conduction velocities) performed in 

the first 2 months of life, in 3 cases (10.7%) repeated at 3 

months and in 5 (17.8%) after 6 months. 6 patients were 

evaluated with MRI of the cervicobrachial region. 3 (10,7%) 

of them had avulsion (preganglionic lesions, usually 

associate pseudomeningoceles), 1(3.5%) had rupture 

(usually are postganglionic lesions, could associate 

pseudomeningoceles) and 2 (7.1%) had stretching/ 

elongation (postganglionic lesions, neuroma or hematoma 

or diffuse lesions). 4 (14.2%) of the children who had brachial 

plexus surgery had pre- and postganglionic lesions and 1 

(3.5%) had postganglionic lesions. 

Treatment. All patients received physical therapy, Vojta 

method (in our clinic); among them, two patients (7.1%) had 

already started physiotherapy through the Bobath method 

(in another Clinic). 12 patients (42.8%) were included in an 

intensive physical therapy program and 16 (57.1%) received 

inconstant or for a short period physical therapy. Good 

recovery was registered in 6 patients (21.4%) who 

performed intensive physical therapy and 5 patients (17.8%) 

among those with inconsistent therapy. Five patients 

(17.8%) had surgical reconstruction of the brachial plexus, 3 

(10.7%) of them had total brachial plexus palsy and two 

(7.1%) had extended superior brachial plexus palsy.  

Follow-up. Evolution at 3 month after physical therapy, 

evaluated with Toronto score (T score) showed score > 3.5 in 

five patients (17.8%) and values < 3.5 in 23 patients (82.1%). 

From the 23 patients (82.1%) with T score < 3.5, 6 (21.4%) 

were evaluated for surgical procedure and five (17.8%) were 

operated, in one (3.5%) case it was not necessary. The rest 

continued physical therapy. 18 patients (64.2%) with a T 

score <3.5 were not evaluated for surgery because they did 

not come for their scheduled evaluation/ follow-up. 

Outcome. Eight (28.5%) patients had a poor recovery, 9 

(32.1%) patients had a moderate recovery, 11 children 

(39.2%) had good recovery, among them 6 (21.4%) with 

complete remission. All of the children with good recovery 

to complete remission had superior or extended superior 
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NBPP. 

DISCUSSIONS 

Most of the children (18 – 64.2%) did not comply with the 

follow-up schedule. That is because they recovered with 

physiotherapy or spontaneously or because they were lost 

to follow-up. The last evaluation, consisting of a 

questionnaire applied on the phone showed that the 

majority had a good outcome, most probably because most 

of the cases were mild, superior type, and a good response 

to therapy (even those who have made physical therapy at 

home with their parents). Besides, we could not compare the 

types of reconstructive surgery, because the number of 

children undergoing surgery was too small (5). Among them, 

4 children had reconstruction of the brachial plexus, and for 

one patient neurotomy was performed (the fibrous sleeve 

around the brachial plexus was removed). 

Figure 1: Algorithm for diagnosis and treatment of NBPP 

 

Age at first presentation in NBPP is of paramount importance 

for the subsequent treatment choice. It is important that the 

children with BPP to be early referred – even from birth for 

evaluation and treatment, in this way – T score at age 3 

months will be the most valuable tool for an indication of 

early surgery if needed.  
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Cervico-brachial MRI was performed only in some of the 

patients with a T score <3.5. The importance of MRI is high 

for the treatment choice – in case of the complete avulsion, 

surgery is indicated. 

Although some studies report 80-90% of the good recovery 

in unilateral, superior brachial plexus palsy, in our cohort we 

had only 11 (39.2%) patients with good recovery, probably 

due to inconsistent physical therapy and non-compliance to 

scheduled evaluations. 

The results cannot be applied in the general population due 

to the small number of patients analyzed. A larger, 

prospective study is needed in the future to fill in the gaps. 

To be noted the good clinical practice of neonatology 

specialists, pediatricians, and general practitioners who 

evaluate the children in the first days of life and immediately 

take action, sending them immediately to pediatric 

neurology for evaluation and treatment.  

– the age of first neurological evaluation and initiation of 

physical therapy decreased and the number of evaluated 

children with NBPP increased in the last few years in 

Romania although this is purely based on anecdotal data as 

no national registry exists for NBPP. That is why we strongly 

agree that the first protocol of diagnosis and treatment was 

needed in our country (Figure 1). Of course, that the 

experience of the next few years and the discoveries in the 

field will help us to permanently improve the protocol for 

better practice, according to the international rules. 

CONCLUSIONS 

The use of protocols for diagnosis and follow-up makes us 

„speak the same language”, have the same criteria for 

diagnosis, evaluation, and treatment, with some particular 

situations due to the local needs. 

Early diagnosis and treatment are important because the 

outcome is better – than raises the quality of life of these 

patients and the addressability for physical therapy. Vojta 

therapy has good results in NBPP. Better information of the 

patients concerning the steps of evaluation of NBPP and the 

importance of compliance with the protocol is critical for a 

better outcome and for avoiding a permanent deficit. 

Reconstructive surgery must be done in selected cases for a 

better recovery. 

This is a pilot study, with a proposal of protocol for diagnosis 

and treatment, according to the international protocols in 

force, but larger, prospective studies are mandatory to 

complete and refresh the existing data (Figure 1). 
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Medical devices in current medicine 
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 Abstract: The treatment of diseases is based on pharmacological and non-pharmacological means, but adequate devices 

are needed for their application. Medicine uses a wide range of medical devices. Currently, many medical devices are used, 

many of them being disposable. As recognition of the importance of medical devices, the national authority of the drug is 

the ANMDM (National Agency for Medicines and Medical Devices). 

Medical devices are indispensable for therapy, and their evolution has led to an extraordinary diversification of the field 

and the emergence of industry related to the pharmaceutical industry, with specific laws and regulations. 

 

 Keywords: medical device, medicine, pharmacological action, non-pharmacological action, health legislation  

   

INTRODUCTION 

The treatment of diseases is based on pharmacological and 

non-pharmacological means, but for whose application 

different devices are needed, suitable physical objects, 

without which treatment cannot be applied. Modern 

medicine uses a wide range of medical devices, some 

derived from classical forms, and others that are new and 

more complex, which revolutionize therapy. Although their 

use is very old, the term as such has been newly introduced 

in medical terminology, from the English terminology 

medical device. Another neologism, related to this, is 

disposable = available, which, together with a noun, also 

means "disposable". Currently, many medical devices are 

used, either small or large, simple or complex, many of them 

being disposable. As a recognition of the importance of 

medical devices for the medical and pharmaceutical field, as 

well as for the medical and pharmaceutical industry, the 

current national authority of the medicines (not a drug, apud 

WHO) has been renamed the ANMDM (National Agency for 

Medicines and Medical Devices) [1, 2]. 

GENERALITIES 

Definition: "Medical device" means any instrument, 

apparatus, machine, appliance, or other item used alone or 

in combination, including the software necessary for its 

correct application, intended by the manufacturer to be 

used for human beings, and which does not achieve its 

primary intended action by pharmacological, immunological 

or metabolic means, in or on the human body, but which 

may be assisted in its intended function by such means, for 

one or more of the specific medical purpose(s) of: 

- diagnosis, prevention, monitoring, treatment or alleviation 

of the pain, 

- diagnosis, monitoring, treatment, alleviation of or 

compensation for an injury, 

- the investigation, replacement, modification, or support of 
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the anatomy or a physiological process, 

- control of conception (Law 176/2000). 

Legislation 

The specific legislation, including regarding medical devices, 

also appeared later on - in 1976, the Regulatory System for 

the MD - US. In 1993, the EU Regulatory System 93/42/EEC 

and Romania: Law 176/2000 on medical devices and Law 

434/2004, with the Government Decision and Orders of the 

Ministry of Health. Example: HM Order 253/2010 regarding 

the reclassification of medical devices and 75/2010 for the 

Rules for Good Pharmaceutical Practice. 

Within the HM, operate specific structures such as the 

Commission for Medical Devices and the National Agency for 

Medicines and Medical Devices. We mention that in the 

European Union, the pharmaceutical field was removed 

from the Health and included in the Industry, which caused 

some controversy in the medical world [3-23]. 

Authorization 

Medical devices can only be marketed if they are effective, 

meet the intended purpose, and ensure patient safety. The 

certificate of conformity issued by the manufacturer 

guarantees the attestation of the product for being placed 

on the market and the classification in the corresponding risk 

class. The inscription must comply with the European 

Conformity Marking "CE" (conformitè europèene), which 

allows free movement in the EU space and should not be 

confused with "C E" (China Export), which has a space 

between letters. It turns out that a new medical device, 

being a product of the scientific research of development-

innovation, will go through the following stages: 

Experimental model, Functional experimental model, 

Prototype (technological demonstrator), and zero series (at 

the manufacturer). The technical file of a medical device, 

which is subject to the approval of the NAMMD, contains 

information regarding the: device description, type of raw 

materials used for manufacturing, stability study, analysis 

bulletin, validation, description of the packaging, and 

instructions for use. The serial products must be 

manufactured with the technical assistance of those who 

have the patent for the product. 

CLASSIFICATION 

There are many types of medical devices and they can be 

classified according to several criteria: 

1. Risk level 

- Class I, Low risk: non-invasive medical devices (eg patches, 

bandages) and invasive (eg surgical gloves); 

- Class II, Medium risk (use 1h-30 days) invasive (eg needles, 

catheters); 

- Class II b, potentially high risk (use - more than 30 days) 

invasive (eg: probes, devices for repeated administration) 

and non-invasive (eg: modern dressings that come in contact 

with the damaged skin); 

- Class III, High risk: surgically invasive, a tissue of animal 

origin, implantable or an integral part of a drug (eg dressings 

with antibiotics). 

2. Access path 

- Urinal,  

- Digestive,  

- Surgical,  

- Respiratory,  

- Parenteral. 

3. Duration of use 

- Transitional action, less than 1 hour, 

- Short term, less than 1 month, 

- Long term, over 1 month. 

4. Frequency of use 

- Single-use, 

- Repeated, 

- Permanent,  

- When necessary. 

5. Impact on the body 

- Non-invasive, 

- Invasive,  

- Surgically-invasive,  

- Implantable. 

6. Method of manufacture 

- Sterile (disposable or re-sterilizable), 

- Nonsterile/aseptic. 

7. Mode of operation 

- With power source (eg electric battery), 

- Without a power source. 

8. Place of use 

- Medical institution, 

- Home,  

- Portable. 

After use in different activities: 

Medical devices for: 

- Diagnosis and monitoring, 

- Administration of medicines, 

- Parapharmaceutical (ex: dressings), 

- Damaged tissue (orthopedics, surgery, burns), 

- Oral hygiene, 

- Sexual protection, 

- Childcare, 

- Medical imaging. 
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Categories of users: 

- Manufacturing companies, 

- Suppliers and distributors, 

- Sanitary units, 

- Medical technical workshops, 

- Patients and clients. 

QUALITY 

The quality requirements are set out in the specific 

Reference Standards. Starting with 01.03.2019, ISO 13485: 

2016 is mandatory. This standard is designed for 

organizations involved in the design, production, 

installation, and maintenance of medical devices and for risk 

management. 

• Sterility 

All devices and technical-medical products that come into 

direct contact with tissues and biological fluids are required 

to be sterile. 

Sterilization by heat, gas, or radiation is chosen depending 

on the nature of the material to be sterilized and the 

efficiency of sterilization is checked according to FR X unless 

otherwise provided. 

• Storage  

The storage and transport of medical devices are done 

according to the general provisions of FR X unless otherwise 

provided. Some materials must be stored under special 

conditions: rubber, plastics, metal tools, dressing materials, 

and utensils. 

LABELING 

Markings 

Medical devices must be labeled, on the product, on the 

packaging and the instructions for use with the information 

essential to the safety of the user: 

- The product’s name, 

- Identification of the manufacturer, 

- Lot number and series, including the date, 

- Storage conditions, 

- Method of operation. 

In some cases, additional data is required for special labeling: 

- Sterile, 

- Disposable, 

- Exclusively for clinical investigations; 

Different graphic symbols or warnings can be added. 

 

RISK MONITORING 

The safe handling of health products is called vigilance: 

- Pharmacovigilance for pharmaceuticals and pharma-

ceutical raw materials, 

- Materiovigilance for medical devices, 

- Reacto-vigilance for in vitro diagnosis, 

- Biovigilance for temporary-use cellular products, 

- Hemovigilance for blood products. 

Materiovigilance pursues the incidents arising from the use 

of the technical-medical products, to ensure the safety of the 

medical procedures, permanent monitoring of the incidents, 

and the risks of their occurrence. On the Materiovigilance 

Data Sheet are reported the essential information related to 

erroneous indications, omissions, or incomplete 

instructions. On their basis, studies and expertise are also 

carried out for the continuous evaluation of the risk level 

after being launched on the market. 

RAW MATERIALS AND PACKAGING 

The raw materials can be natural or artificial, single or in 

combinations: cellulose, cotton, metals, and alloys, natural 

and synthetic rubber, ceramic materials, glass, plastics, etc. 

or combinations thereof. All materials used must be 

compliant for medical use, from pharmaceuticals to the 

finished product, including packaging. As an example, 

medical devices for the application of innovative 

antibacterial and/or antibiofilm drugs fall within the general 

definition, according to the legislation in force. They must 

meet all the conditions for authorization, both as a package 

and/or applicator, and as a medicine administered for the 

treatment of the patient; they must come accompanied by a 

Technical File, Analysis Report, and a Conformity Certificate 

endorsed by the HM through the NAMMD. They fall into 

Class II b of Potentially High Risk, non-invasive as modern 

dressings, which are exposed to damaged skin or Class I Low 

risk, non-invasive. All components must be sterile or aseptic 

and must be stored and used properly. The labeling must be 

complete, accompanied by the appropriate markings and 

with the follow-up on the Materiovigilance. The 

pharmaceutical forms and the packages (applicators) in 

which they can be presented may differ, depending on the 

particularities of the treatment, being required several 

experimental models for choosing the prototype. Each of the 

components must come accompanied by a medical opinion 

for use, and if it does not, it must be requested from the 

NAMMD, which means time and money for taxes [3, 4, 9, 

12]. 

As examples of medical devices for the application of 

pharmacologically active drugs may be listed the following: 
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1. Paper sachets, amylaceous, etc. 

2. Capsules: soft or hard, gastro-soluble or gastro-resistant, 

with compartments or concentric (delayed), etc. 

3. Pencils: liquid or powder dosage, etc. 

4. Ampoules: glass or plastic, brittle, compartmentalized 

(lyophilized powder and solvent). 

5. Bottles: glass or plastic, perforable, dropper, jet, sprayer 

(passive, active) 

6. Bottle/dose atomizer under pressure (spray) 

7. Patches: fast or delayed (for different areas) etc. 

8. Implants: in an orifice, subcutaneous, submucosal, and 

visceral (eg: ovules, suppositories, spark plugs, cones, etc.) 

9. Impregnated dressings: solutions, powders, solubles, 

ointments, absorbable or non-absorbable, hydrogel, etc. 

COMMENTS 

Currently, our research team is studying medical devices for 

the application of pharmacologically active drugs, for the 

substitute, adjuvant or complementary treatment to the 

anti-infective treatment, especially against resistant 

bacteria. 

There are different medical devices, suitable for types of 

substances and dosages, authorized for medical use, from 

which we can choose the most suitable for the purpose; 

creating a new device, simple or complex, would require a 

complicated and costly procedure, but unnecessary in this 

case. The range of medical devices that can be filled with the 

appropriate pharmaceutical preparation is currently 

provided by the pharmaceutical industry upon request. 

By combining the newly proposed drug with the chosen 

medical device, experimental model variants are achieved 

[24]. After experimenting with these under different 

conditions, the functional experimental model is obtained, 

as a masterful and/or galenic pharmaceutical preparation 

for the testing provided by the Law on medicinal products, 

and will subsequently enter under the pharmaceutical 

authorization procedures. 

CONCLUSIONS  

Medical devices are indispensable for therapy, 

pharmacological, or non-pharmacological. Their evolution 

has led to an extraordinary diversification of the field and the 

emergence of industry related to the pharmaceutical 

industry, with specific laws and regulations. Medical devices 

play a very important role in modern medicine.
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 Abstract: Introduction: Despite the progress that has been made regarding the diagnosis, a worrying percentage of 

patients are still admitted in an emergency, with complicated colorectal tumors, which often require interventions without 

a curative visa. The study aims to analyze the factors involved in choosing the type of surgical treatment. 

Patients and methods: We included in the study a group of 431 patients admitted and operated in an emergency for 

complicated colorectal cancer in the Surgery II Clinic of the Clinical Emergency County Hospital “Sf. Ap. Andrei” from Galați, 

between 2008-2017. We retrospectively analyzed the patients’ data and we made statistical correlations between the 

type of emergency surgery and epidemiological, clinical, paraclinical, and intraoperative factors.  

Results: Colostomy was mainly practiced in older patients (p<0.01), from rural areas (p<0.01), with associated cardiac 

diseases (p<0.01), with hydro electrolytic disorders (p<0.03), rectal tumors (p<0.01), peritoneal carcinomatosis (p<0.02), 

frozen pelvis (p<0.01). Hartmann's operations were associated with patients with: leukocytosis (p<0.01), intestinal 

perforation (p<0.01), sigmoid tumors (p<0.01). Internal derivations were associated with patients with: liver metastases 

(p<0.01), splenic angle tumors (p<0.01), tumors invading other organs (p<0.01), and stage IV of the disease (p<0.01). 

Resections with anastomosis were associated with transverse colon tumors (p<0.01), well-differentiated tumors (p<0.01). 

Conclusions: The type of emergency surgery performed correlated well with the age of patients, the area, the 

comorbidities, the history of the disease, cachexia, anemia, oligoanuria, hydroelectrolyte disorders, tumor complication, 

and location of the tumor, hepatic metastases, and tumors’ invasion in other organs, tumor grading and stage of the 

disease. 

 

 Keywords: surgical treatment, colorectal cancer, emergency, correlations  

   

 INTRODUCTION 

In Romania, according to the GLOBOCAN 2012 analysis, 

colorectal cancer was the second [1]. According to the data 

provided by the GLOBOCAN 2018 statistics, colorectal cancer 

ranks third in incidence globally (after lung and breast 
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cancer) and at the 2nd place as cancer mortality (after lung 

cancer) [2]. 

The incidence is increasing both in developed countries and 

in those where until a few decades ago, the colorectal cancer 

was not a major concern [1]. 

Both sexes are affected in approximately equal proportions 

and the most affected decades of age are the sixth and the 

seventh [1]. 

Despite the improvements that have been made regarding 

the diagnosis and the possibilities of screening, a worrying 

percentage of patients are still admitted in an emergency, 

with complicated colorectal tumors, which often require 

interventions without a curative visa [3]. 

Of all the complications of colorectal cancer, the intestinal 

occlusion is the most frequent and it occurs especially in the 

case of tumors located in the left colon and rectum [4]. 

There are no clearly established protocols regarding the 

choice of the type of emergency surgery for colorectal 

cancer. Various standardizations have been tried, but no 

consensus has yet been reached [5]. The most debated issue 

is the choice of the optimal intervention for occlusive left 

colon cancers [6]. 

The choice of the surgical treatment method in an 

emergency is made according to several factors, such as the 

biological status of the patients, the duration of the 

complication, comorbidities, age, local invasion of the 

tumors, the presence of metastases, the appearance of the 

affected colon. Whenever possible, it is ideal to choose a 

method that involves the tumor resection or allows it in a 

second time [7]. 

The most recent recommendations of the WSES Scientific 

Committee indicate in the case of occlusive or perforated 

colon tumors to practice a right hemicolectomy with a 

terminal ileostomy. The right hemicolectomy with ileocolic 

anastomosis can be performed if there is no significant 

increase in operative time and good bowel vascularization. 

For left colon occlusive tumors, the Hartmann operation is 

considered the procedure of choice. In patients with severe 

instability, a colostomy should be performed. For 

perforations on the left colon, Hartmann's procedure is 

recommended, with the mention of considering the open 

abdomen [8]. 

PATIENTS AND METHODS 

We included in the study a group of 431 patients admitted 

and operated in an emergency for complicated colorectal 

cancer in the Surgery II Clinic of the Clinical Emergency 

County Hospital “Sf. Ap. Andrei” from Galați, between 2008-

2017. 

The patients’ data were collected from observation sheets, 

operating protocols, and pathological exams. The following 

epidemiological and clinical factors were analyzed: age, sex, 

provenance area, hereditary-collateral history, abdominal 

surgical history, comorbidities, preoperative diagnosis, and 

clinical status at admission (weight, height, diuresis). 

We analyzed the following paraclinical factors: the values of 

hemoglobin, hematocrit, leukocytes, platelets, and 

ionograms at admission.  Among the therapeutic factors, we 

analyzed the tumor location, the invasion in other organs, 

the intraoperative appearance of the frozen pelvis, the 

presence of hepatic metastases and peritoneal 

carcinomatosis, the type of surgery performed in an 

emergency, lymph node dissection, liver biopsy, stoma 

reversal after Hartmann procedure. 

The inclusion criteria were patients with colorectal 

malignancies hospitalized and surgically treated in the 

Surgery II clinic of the Clinical Emergency County Hospital 

“Sf. Ap. Andrei" from Galați, between 2008-2017, patients 

over 18 years old.  

The exclusion criteria were patients with benign colorectal 

pathology, patients with malignant colorectal tumors 

operated electively, patients whose observation sheets no 

pathological reports were attesting the type of tumor, 

grading, and classification in the pTNM system were not 

found. 

Study design 

 Epidemiological, clinical, paraclinical, and therapeutic 

factors were retrospectively analyzed, to correlate them 

with the four types of surgery (external derivations, 

Hartmann procedure, internal derivations, and resections 

with anastomosis).  

Statistical analysis 

Using the SPSS version 23.0, statistical correlations were 

obtained, indicating the p-value with the Pearson, Chi-

Square, and Likelihood Ratio tests. Statistical conclusions 

were formulated using a statistically significant difference 

threshold the value p <0.05 for all calculations performed. 

RESULTS 

In each of the 10 years included in the observation period of 

this study, an average of 43 patients was hospitalized and 

operated in an emergency. 

There have been practiced 179 (41.5%) external derivatives 



 

260 

(of which 158 colostomies and 21 Pezzer cecostomies), 134 

(31.1%) Hartmann operations, 29 internal derivatives (of 

which 16 ileo-transverse, 9 transverse-descending, 2 ileo-

sigmoid, 1 ileo-descending, and 1 transverse-sigmoid 

anastomosis) and 89 (20.9%) resections with anastomosis (of 

which 47 right hemicolectomies, 13 left hemicolectomies, 26 

transverse/sigmoid/descending segmental colectomies, 1 

subtotal colectomy, 1 ileo-transverse anastomotic resection 

for a relapsed tumor and 1 rectal tumor resection with 

mechanical anastomosis).  

The sex distribution of patients in the study reveals the 

predominance of men, with a ratio M/F = 256/175. 

Comparing the types of surgery performed (1 - colostomy/ 

cecostomy, 2 - Hartmann, 3 - internal derivations, 4 - 

resections with anastomosis), no association with the sex of 

the patients is obtained. 

In the studied group, the patients from the urban area 

predominated. Patients in rural areas were associated with 

a colostomy (p<0.01) (Table 1). 

Most patients (55.92%, n = 241) included were in the 5th and 

6th decades of age. An association of the advanced age of 

the patients with the colostomy is noted (p<0.01) (Table 1). 

43 (9.97%) of the patients had a significant hereditary-

collateral history, as follows: 19 had a brother/sister with 

colorectal cancer, another 18 patients had a father 

diagnosed with colon or rectal cancer, and six patients had a 

son with colorectal cancer. Patients with a significant 

heredocolateral history for colorectal cancer were 

associated with colostomy and with Hartmann's procedure 

(p<0.02) (Table 1). 

174 patients (40.37%) had a personal history of abdominal 

surgery, as follows: appendectomy - 72 patients, 

hysterectomy - 31 patients, cholecystectomy - 29, gastric 

resections (for gastroduodenal ulcer disease) – 12, 

caesarean section - 8, splenectomy (post-traumatic spleen 

rupture) -6, nephrectomy (renal lithiasis) - 6, segmental 

colectomy (descending colon cancers) - 4, right 

hemicolectomy - 2, adnexectomy - 2, hepatic hydatic cyst 

operated - 1 patient and colon esophagoplasty (for 

accidental ingestion of sodium hydroxide in adolescence) -1 

patient. Comparing the patients with or without a surgical 

history, no statistical associations are found with the type of 

surgery. 

Most patients (51.04%) included in the study had 

comorbidities. 148 of the patients (34.33%) had associated 

cardiac pathology, of which 77 (17.86%) with high blood 

pressure, 38 (8.81%) with atrial fibrillation with chronic 

anticoagulant treatment, 8(1.85%) with a history of 

myocardial infarction, 13 (3.01%) with varying degrees of 

heart failure, 12 (2.78%) with ischemic stroke; 42 (9.74%) 

patients were diabetic; 9 (2.08%) patients were diagnosed 

with liver cirrhosis, with thrombocytopenia; 9 other patients 

had colonoscopically diagnosed colon pathology, 5 of whom 

had colonic polyposis, 3 with Crohn's disease and one with 

diverticulosis. 2 of the patients had active pulmonary 

tuberculosis at the time of admission (transferred from 

another hospital). We also found statistical association by 

correlating the type of surgery with the presence of heart 

disease and atrial fibrillation, but not with liver cirrhosis. 

Thus, in patients with cardiac disease or atrial fibrillation, 

type 1 surgery (colostomy) was performed (p<0.01), 

respectively (p<0.01) (Table 1). 

The majority of patients (87.94%, n = 379) had as main 

symptoms at admission the abdominal pain and the 

disorders of intestinal transit, and the rest (12.06%, n = 52) 

presented with rectal bleeding. Regarding the beginning of 

the symptomatology, the majority of patients (58%, n = 250) 

had symptoms (intestinal transit disorders and rectal 

bleeding) that they neglected. In patients with neglected 

symptomatology, it was performed a Hartmann procedure 

or colostomies (p<0.01). Patients with abdominal pain and 

intestinal transit disorders were associated with colostomy/ 

Hartmann (p<0.01) (Table 1). 

Figure 1: Perforated sigmoid tumor (Surgery Clinic II of the County 

Hospital of Emergency Clinic „Sf. Ap. Andrei „Galati) 

 

The preoperative diagnosis was intestinal obstruction in 332 

patients (77.03%); 36 patients (8.35%) had intestinal 

perforation (tumor/diastatic) (Figure 1), 14 (3.25%) with 

imminent diastatic perforation (Figure 2) and 49 (11.37%) 

had rectal bleeding. Patients with hemorrhage or with 

imminent intestinal perforation (tumor/diastatic) at 

admission were associated with a colostomy; patients with 

intestinal occlusion were associated with internal 

derivations and resections with anastomosis. Patients with 

intestinal perforation were associated with the Hartmann 
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procedure (p<0.01) (Table 1).

Table 1: Statistical correlations of the main types of surgery 

 
Type 1 

(N=179 – 41.5%) 

Type 2 

(N=134 – 31.1%) 

Type 3 

(N=29 – 6.7%) 

Type 4 

(N=89 – 20.9%) 

p_value 

(test) 

Sex 

F 

M 

 

74/179 

105/179 

 

47/134 

87/134 

 

12/29 

17/29 

 

42/89 

47/89 

 

0.341089 (¹) 

Age 72.35±12.5117 67.88±12.3811 62.72±10.2396 64.89±11.2426 0.000001 (²) 

Area 

R 

U 

 

98/179 

81/179 

 

52/134 

82/134 

 

7/29 

22/29 

 

20/89 

69/89 

0.000001 (¹) 

Number of days of 

hospitalization 
10.0 [7.0, 15.0] 13.0 [10.0, 16.2] 14.0 [12.0, 16.5] 15.0 [12.0, 17.0] 0.000000 (³) 

Abdominal pain=yes 135/179 133/134 29/29 83/89 0.000000 (¹) 

Intestinal transit disorders=yes 
 

135/179 

 

133/134 

 

28/29 

 

81/89 
0.000000 (¹) 

HCA=yes 10/179 20/134 1/29 12/89 0.017821 (¹) 

Surgical abdominal antec.=yes 81/179 50/134 13/29 30/89 0.243466 (¹) 

History=yes 118/179 87/134 11/29 31/89 0.000001 (¹) 

Anemia=yes 134/179 76/134 22/29 67/89 0.002115 (¹) 

Anemia  transfusions=yes 55/179 27/134 2/29 23/89 0.018961 (¹) 

Leukocytosis=yes 13/179 33/134 4/29 13/89 0.000342 (¹) 

Trombocytosis=yes 4/179 5/134 0/29 0/89 0.092185 (4) 

Cachexia=yes 80/179 36/134 4/29 8/89 0.000000 (¹) 

HE disorders=yes 82/179 54/134 7/29 27/89 0.029122 (¹) 

Oligoanuria=yes 72/179 35/134 2/29 5/89 0.000000 (¹) 

Preop. diagnosis 

H 

I 

O 

P 

 

42/179 

11/179 

120/179 

6/179 

 

1/134 

3/134 

106/134 

24/134 

 

0/29 

0/29 

29/29 

0/29 

 

6/89 

0/89 

77/89 

6/89 

0.000000 (4) 

Tumor location 

Ascendant 

Descendant 

Rectum 

Sigmoid 

Transverse 

 

1/179 

6/179 

149/179 

19/179 

4/179 

 

0/134 

23/134 

0/134 

102/134 

9/134 

 

14/29 

12/29 

0/29 

0/29 

3/29 

 

45/89 

16/89 

2/89 

12/89 

14/89 

0.000000 (4) 

Tumor invasion=yes 69/179 26/134 22/29 9/89 0.000000 (¹) 

Synchronous tumors=yes 1/179 0/134 0/29 2/89 0.232949 (4) 

Frozen pelvis=yes 38/179 5/134 0/29 2/89 0.000000 (¹) 

Hepatic MTS=yes 37/179 23/134 16/29 5/89 0.000000 (¹) 

Carcinomatosis=yes 9/179 2/134 2/29 0/89 0.019195 (4) 

Cardiac diseases=yes 83/179 38/134 7/29 20/89 0.000133 (¹) 

FiA=yes 26/179 7/134 2/29 3/89 0.005035 (¹) 

HC=yes 4/179 5/134 0/29 0/89 0.092185 (4) 

HP 

ADK 

GIST 

 

179/179 

0/179 

 

134/134 

0/134 

 

28/29 

1/29 

 

89/89 

0/89 

0.142874 (4) 



 

262 

Grading 

1 

2 

3 

 

60/179 

104/179 

15/179 

 

26/134 

97/134 

11/134 

 

1/29 

22/29 

6/29 

 

28/89 

52/89 

9/89 

0.002476 (¹) 

Mucoid=yes 6/179 3/134 1/29 6/89 0.411940 (4) 

pTNM 

2 

3 

4 

 

20/179 

120/179 

39/179 

 

51/134 

59/134 

24/134 

 

0/29 

12/29 

17/29 

 

35/89 

50/89 

4/89 

0.000000 (¹) 

 

Figure 2: Rectosigmoid tumor with necrosis and imminence of 

diastatic perforation (Surgery Clinic II of the County Hospital of 

Emergency Clinic „Sf. Ap. Andrei „Galati) 

 

All patients benefited from preoperative imaging 

investigations, such as empty abdominal radiography and for 

those with a clinical diagnosis other than intestinal 

obstruction, abdominal ultrasonography was performed. 

128 patients (29.69%) presented with cachexia when 

admitted (BMI <18.5). 114 patients (26.45%) had oliguria at 

admission (diuresis <= 500 ml). We found statistically 

significant differences in the cases of cachectic and oliguric 

patients at admission. In these patients, the colostomies 

were mainly practiced and only in very few cases the internal 

derivations/resections with anastomosis were chosen 

(p<0.01) (Table 1).  

299 (69.37%) of all patients had anemia at admission. Of 

these, 107 required full blood transfusions or erythrocyte 

mass. According to the reference interval of our laboratory, 

we considered anemia values of hemoglobin less than 11g/dl 

and hematocrit less than 35%. Statistical analysis revealed 

the association of patients with anemia with a colostomy, 

and Hartmann's operations (p<0.01); as well as patients with 

anemia with blood transfusion with a colostomy, or internal 

derivations (p<0.02) (Table 1). 

63 patients (14.61%) had leukocytosis at admission (a 

number of leukocytes> 10,000/µl). Thus, patients with 

leukocytosis were associated with Hartmann's interventions 

(p<0.01) (Table 1). 

170 patients (39.44%) had hydro electrolytic disorders at 

admission (especially hypopotassemia). We considered that 

the patients with hydro electrolytic disorders were those 

whose ionograms on admission showed values of Na <136 

mmol/l and potassium values <3.5 mmol/l. Patients with 

hydro electrolytic disorders were associated with a 

colostomy (p<0.03) (Table 1). 

During the emergency surgery, in 13 cases (3.01%) the 

presence of peritoneal carcinomatosis was found (Figure 3). 

Peritoneal carcinomatosis has been associated with a 

colostomy (p<0.02). 81 (18.79%) patients had liver 

metastases, found either on preoperative ultrasound 

examination or the occasion of laparotomy (in most cases). 

Patients with liver metastases were associated with internal 

derivations (p<0.01) (Table 1). 

Figure 3: Ascendant colon tumor, peritoneal carcinomatosis (II 

Surgery Clinic, Sf. Ap. Andrei Clinic Emergency County Hospital Galati) 

 

45 (10.44%) of the patients had "frozen pelvis" (tumor block 

comprising other pelvic organs, to which there is firm 

adherence, with very difficult or non-existent cleavage 

planes, to which small bowel loops adhere). Patients with 

frozen pelvis were associated with a colostomy (p<0.01) 

(Table 1). 
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Regarding the location of tumors, 60 (13.92%) were located 

at the level of the ascendant and hepatic angle of the colon, 

30 (6.98%) at the level of the transverse colon, 57 (13.22%) 

at the level of the descending and splenic angle of the colon, 

133 (30.85%) in the sigmoid colon and recto-sigmoid 

junction and 151 (35.03%) were rectal tumors. 

For the tumors of the ascending colon and hepatic angle, in 

most cases, resections with anastomosis (right 

hemicolectomies) were practiced, followed by internal 

derivations and cecostomies (p<0.01), the patients with 

tumors located on the descending colon and the splenic 

angle mainly benefited from internal derivations or 

Hartmann's interventions (p<0.01), for patients with tumor 

location in the rectum, colostomies were practiced (p<0.01) 

and for the transverse colon locations, resections with 

anastomosis (p<0.01) were performed (Table 1). 

In 126 cases (29.23%) we encountered tumors invading 

other organs: 27 invasive tumors in the prostate, 26 cases 

with tumors that invaded the small intestine, 18 invasive 

tumors in the gastrocolic ligament/large epiploon, 13 in the 

vagina, 11 in the abdominal wall, 10 in the sacrum bone, 6 

tumors were invasive in the bladder, 4 in the duodenum (+/- 

head of the pancreas) and spleen, 3 invasive tumors in the 

right/left annexes, 2 in the left renal capsule and 2 tumors 

that invaded the pelvic ureter. The subset of patients with 

invasive tumors in other organs was associated with internal 

derivations (p<0.01) (Table 1). 

Data from the histological reports revealed the 

predominance of adenocarcinomas (99.76% of cases) and 

only one GIST tumor. 16 (3.71%) of the patients had tumors 

with a mucoid component. 

Regarding tumor grading, 115 (26.68%) were well-

differentiated adenocarcinomas (grade 1), 275 (63.8%) 

medium differentiated tumors (grade 2) and 41 (9.52%) 

weak tumors differentiate (grade 3). Well, and medium 

differentiated tumors were associated with colostomies or 

with resections with anastomosis (p<0.01).  

For postoperative staging, we used the classification 

recommended by The Union for International Cancer 

Control (UICC). Thus, according to pTNM staging, tumors in 

stages II and III predominated - 106 (24.59%), tumors in 

stage II, 241 (55.91%) in stage III, and 84 (19.5%) in stage IV. 

The patients in stage II were associated with resections with 

anastomosis or Hartmann operations (p<0.01), patients with 

tumors in stage III were associated with colostomies 

(p<0.01), and patients in stage IV were associated with 

internal derivations and colostomies (p<0.01) (Table 1). 

 

DISCUSSIONS 

According to literature data, up to 30% of colorectal cancer 

patients present with complicated tumors in emergency [9]. 

Despite many standardization attempts, the best surgical 

option for patients with complicated colorectal tumors is still 

under debate. [5, 10] 

We have shown in this study that the type of surgery in 

patients with complicated colorectal cancer correlates with: 

age, provenance area, associated cardiac diseases, history of 

the disease, cachexia at admission, oliguria and hydro 

electrolytic disorders, diagnosis, presence of liver 

metastases, and frozen pelvis appearance, tumor location, 

tumor invasion in other organs and staging. 

There is no consensus regarding the surgical treatment of 

the elderly affected by colorectal cancer, but it is generally 

accepted that patients over 80, who present in an 

emergency, compared to the younger ones, have a higher 

risk of postoperative complications and mortality, despite 

the progress made in preoperative care, surgical techniques, 

and intensive care.[11] Most authors reported significant 

correlations between the type of intervention and the age of 

the patients [6, 12], as we found in our study, but different 

from the data obtained by other authors.[13] 

Several authors found significant correlations between the 

type of operation and the patients coming from the rural 

area [14], as we found in our study. Most authors agree that 

patients in rural areas have lower addressability due to more 

difficult access to medical services and therefore tend to 

show up later, with more advanced tumors.[15, 16] 

The comorbidities, especially the cardiac ones, are 

associated in many studies with the practice of non-curative 

interventions in patients with complicated colorectal 

cancer.[17, 18] We also found this correlation in our study. 

The pathophysiology of cachexia syndrome is characterized 

by negative energy and protein balance. In neoplastic 

patients, it is a major cause of morbidity and mortality [19-

22]. A recent study, which included 235 patients with 

advanced colorectal cancer, reaffirms the negative impact of 

cachexia on the evolution of the patients with complicated 

colorectal cancer. 

Oliguria is considered a specific and sensitive biomarker of 

renal dysfunction and a good predictor of mortality risk in 

critically ill patients, including complicated colorectal 

tumors.[24, 25] For patients with complicated colorectal 

cancer, with oligoanuria at admission, colostomies are 

performed, according to several reports [26, 27], as we 

found in our study. 
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Neoplastic patients frequently present with hydroelectrolyte 

balance disorders. These occur during tumor growth, 

because of inadequate absorption of electrolytes or because 

of the secretion of metabolically active substances by the 

tumor [28]. The hydroelectrolyte disorders present at 

admission are associated with the type of surgery performed 

in patients with complicated colorectal cancer [29], as we 

have shown in our study. 

The liver is the most common location of secondary 

dissemination of primary colorectal tumors. Between 10% 

and 25% of colorectal cancer patients have liver metastases 

at the time of surgery [30]. Despite all the therapeutic 

progress made in recent years, the presence of liver 

metastases remains a negative prognostic factor.[31] Most 

of the time, these patients have advanced tumors and the 

only viable option in an emergency is a colostomy, which will 

allow them to survive for several months.[32] We made the 

same finding in our study. 

The type of surgery is associated with the preoperative 

diagnosis, which, most commonly, is the intestinal 

obstruction. The therapeutic attitude in these cases depends 

on the location of the primary tumor, the stage, the general 

state of the patient, and the local changes (tumor 

resectability, colic distention, ischemic lesions of the colic 

wall, integrity of the ileocecal valve).[33, 34]  

For perforated tumors, Hartmann's intervention is the 

recommended option in most published works [35-37], as 

we have shown in our study. For hemorrhagic tumors, the 

options are different depending on the location of the 

tumor. 

In our study, most hemorrhagic tumors were rectal, and the 

emergency surgical option was most often a colostomy, after 

a local bleeding control. In the literature, there is also 

mentioned the practice of arteriographic embolization in 

these situations [38], a technical possibility that we did not 

have. 

Patients with locally advanced colorectal tumors, with 

invasion in other organs, can be a therapeutic challenge [39-

41].In most cases, in these situations, a terminal colostomy 

is practiced [42], which also happened in our study group. 

Other authors have considered the practice of plurivisceral 

resections in these situations. 

The first such series was reported by Sugarbaker in 1946.[43] 

Croner et al. performed a study on 174 patients who 

underwent plurivisceral resections during the period 1978-

2002 [44]. Most of the patients had sigmoid colon cancers 

and the most commonly invaded organs were the small 

intestine, the bladder, and the abdominal wall. 

The type of emergency surgery performed for complicated 

colorectal cancer is significantly statistically correlated with 

the colorectal tumor location in all the analyzed studies. 

Most authors consider, as in our study, that single-phase 

procedures for left colon tumors are not indicated in 

emergency and that in these situations the Hartmann 

procedure is preferable.[45, 46] But some authors believe 

that, including for occlusive left colon tumors, the first 

option should be a resection with anastomosis [7, 13, 47, 

48]. For the complicated tumors located on the right colon, 

there seems to be unanimity regarding the surgical option, 

in these cases the right hemicolectomy being the option.[8, 

49]  

The TNM staging proposed by the AJCC has remained a 

universal model since its first edition in 1977 [50]. Since then, 

the guides have been revised several times and the last 

update was proposed in 2018 [51]. In our study, stage II of 

disease correlated with Hartmann's operation and stage IV 

with a colostomy, as we found in other works.[52, 53] 

CONCLUSIONS 

1) The colostomy was associated with: older age, rural area, 

associated cardiac diseases, especially atrial fibrillation, 

neglected symptomatology,  cachexia, oliguria, anemia, and 

hydro electrolytic disorders at admission, tumors 

complicated with hemorrhage or with imminent diastatic 

perforation, the intraoperative aspect of the frozen pelvis, 

rectal tumors, well or medium differentiated tumors,  

advanced stages of disease (III or IV pTNM). 

2) Hartmann's operations were associated with the 

significant hereditary-collateral history, neglected 

symptomatology, intestinal transit disorders and abdominal 

pain upon admission, leukocytosis, intestinal perforation, 

sigmoid, and recto-sigmoid junction tumors, and stage II 

TNM. 

3) Internal derivations were associated with the presence of 

intestinal occlusion at admission, liver metastases, and 

invasion in other organs, with tumors of splenic angle or 

descending colon and with stage IV disease. 

4) Resections with anastomosis per primam were associated 

with the absence of comorbidities, tumors located at the 

level of the ascendant colon, hepatic angle, or transverse 

colon and well-differentiated tumors. 
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 Abstract: Background and Aim: Information on patients' experiences with and evaluations of health care is considered an 

essential outcome indicator to assess the quality of health care. This study aims to evaluate patient satisfaction with 

primary health care in a military setting. 

Methods: This cross-sectional study was conducted at the primary health care center located in a military setting, in 

Ankara, Turkey. A total of 3080 military personnel who received primary care in the last 12 months formed the population 

of the study. Turkish version of the European task force on patient evaluations of general practice care (EUROPEP) 

questionnaire was administered to the participants. 

Results: In the study, 2677 participants were reached with a response rate of 86.9%. The mean satisfaction rate (MSR) of 

clinical behaviour (69.3%) was higher than the MSR of the organization of care (58.4%). The MSR of the overall 

questionnaire was 67.1%. Significant differences were observed in the mean satisfaction scores of patients according to 

their descriptive characteristics including gender, age level, troop type, and the doctor providing the care. 

Conclusions: This study highlights the low patient satisfaction levels, which may have resulted from the fact that the study 

population was young and relatively healthy, and that there was no possibility of choosing the general practitioner. The 

EUROPEP questionnaire, which is an internationally validated and standardized instrument, can also be used to improve 

primary health care in military settings. 

 

 Keywords: doctor-patient relationship, military medicine, patient satisfaction, primary care, quality of care  

   

INTRODUCTION 

The World Health Organisation’s definition of quality of care 

is “the extent to which health care services provided to 

individuals and patient populations improve desired health 

outcomes. To achieve this, health care must be safe, 

effective, timely, efficient, equitable, and people-centered.” 

[1]. There are various parameters or indicators to judge the 

quality of health care. The measurement of patient 

satisfaction is considered as an essential outcome indicator 

to evaluate health care quality. Questionnaires are the most 

widely used instruments to assess patient satisfaction [2,3]. 

Although there is a controversy about measuring patient 

satisfaction or patient experience of the quality of care, 

many authors hold that satisfaction is linked to patient 

expectations of ideal care and their real experience of care 

[4].  
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In 1997, it was stated by the Council of Europe that the 

continuous improvement of quality of care is a key priority 

for all member states. According to this decision, 

information on the needs, priorities, and experiences of 

patients at all levels of care provision had to be gathered 

through appropriate methods ensuring the active 

participation of patients [5]. A valid and easy-to-use 

instrument to gather information on patients' experiences 

with and evaluations of general practice care was developed 

by the European working party on quality in general practice 

in 1999. The European task force on patient evaluations of 

general practice care (EUROPEP) instrument was designed to 

assess the quality of general practice and to provide relevant 

feedback to general practitioners, patients, and health care 

policymakers at different levels [6]. The EUROPEP 

questionnaire, which is an internationally validated and 

standardized instrument for patients' evaluations on general 

practice care, has been used in many European countries, 

including Turkey.  

The objective of this study was to evaluate patient 

satisfaction with primary health care in a military setting by 

using the EUROPEP questionnaire. The impact of the 

differences in patient characteristics on their satisfaction 

was also investigated. Besides, comparisons were made 

between this study and other studies, especially those 

conducted with the EUROPEP questionnaire. 

METHODS 

This cross-sectional study was conducted at the primary 

health care center (PHCC) located in Gendarmerie and Coast 

Guard Academy, in Ankara, Turkey. A total of 3080 military 

personnel who received care from the PHCC in the last 12 

months formed the population of the study. Since the whole 

population was included in the study, a sample was not 

chosen. The data were collected between August and 

October 2018.  

Using a five-point answering scale with the extremes labeled 

as ‘poorest’ and ‘excellent,’ the EUROPEP questionnaire is a 

multidimensional instrument comprising 23 questions on 

evaluations by patients of specific aspects of general practice 

care. The questionnaire has two dimensions: clinical 

behavior (items 1-16), and organization of care (items 17-

23). Through this questionnaire, patients are asked to rate 

the quality of care that they have received in the last 12 

months from the general practitioner that they usually visit 

[6]. In 2002, Akturk et al adopted the English version of 

EUROPEP questionnaire into Turkish and demonstrated that 

the Turkish version of EUROPEP questionnaire is a valid and 

reliable instrument that can be used for the Turkish 

population [7]. Three items of organization of care (making 

an appointment and contacting PHCC or doctor by phone) 

not applicable in this study were removed from the 

EUROPEP questionnaire. In the study, the remaining 20 

items of the Turkish EUROPEP questionnaire (items 1-16: 

clinical behavior; items 17-20: organization of care) were 

administered to the participants. Descriptive characteristics 

of the participants were also obtained through the 

questionnaire. 

Participants who scored the two most positive answering 

categories (good and excellent) were considered as satisfied 

patients. The rate of satisfied patients was used for the 

description of patients’ views for each item. For the overall 

questionnaire and each dimension, the mean satisfaction 

rate (MSR) was used to assess patient satisfaction. 

Additionally, each item was scored on a five-point answering 

scale, ranging from one (poorest) to five (excellent). The 

mean satisfaction score (MSS) and the standard deviation of 

mean were used for each item. For the overall questionnaire 

and each dimension, MSS was used to assess patient 

satisfaction according to descriptive characteristics. 

The internal consistency was assessed by using Cronbach’s 

alpha. The data analysis was performed using the SPSS 22.0 

software package. As the dataset was neither distributed 

normally nor was homogeneous, non-parametric statistical 

tests were used in the analysis. Mann-Whitney U test and 

Kruskal-Wallis test were used to determine whether there 

was any difference in the answers of patients according to 

their descriptive characteristics. If the Kruskal–Wallis test 

was found to be statistically significant, Dunn-Bonferroni 

test was performed for pairwise comparisons. A value of 

p<0.05 was accepted as statistically significant. The 

descriptive tables including numbers, rates, and means are 

presented and the results are discussed at the end of the 

paper. 

The necessary administrative permission was obtained from 

the command of the military setting before the study. The 

ethical approval for this study was provided by the relevant 

University Human Research Ethics Committee on 4 July 2018 

(No:3304). The completion of the questionnaire was 

voluntary and anonymous. Consent forms were obtained 

from the participants before the administration of the 

questionnaire. 

RESULTS 

In the study, 2677 participants were reached with a response 

rate of 86.9%. In subgroups according to the descriptive 

characteristics of the participants, response rates ranged 

from 81.2% to 92.3%. All of the participants were military 

personnel of four different troops and received care from 
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PHCC at least one time over the last 12 months. General 

practice care was given by two doctors working in PHCC. 

Most of the patients were unmarried (n=2251; 84.1%) and 

male (n=2472; 92.3%). The mean age of patients was 

24.8±2.5 and ranged from 18 to 40 years. The descriptive 

characteristics of the patients are summarized in Table 1.  

In the study, all items of the questionnaire were aggregated 

into two dimensions: clinical behavior (items 1-16) and 

organization of care (items 17-20). The Cronbach’s alpha 

ranged between 0.975 for “clinical behavior,” and 0.883 for 

“organization of care.” For the overall 20 items of the Turkish 

EUROPEP questionnaire, the Cronbach’s alpha was 0.974. 

Table 1: Descriptive characteristics of the patients (n=2677) 

Characteristics n (%) 

Gender 

Male 2472 (92.3) 

Female 205 (7.7) 

Marital status 

Unmarried 2251 (84.1) 

Married 426 (15.9) 

Age level 

18-20 158 (5.9) 

21-25 1408 (52.6) 

>25 1111 (41.5) 

Troop type* 

A 1997 (74.6) 

B 347 (13.0) 

C 176 (6.6) 

D 157 (5.8) 

Visit number 

1-2 1663 (62.1) 

3-4 637 (23.8) 

>4 377 (14.1) 

Dr. providing the care* 

Dr-A 1436 (53.6) 

Dr-B 1241 (46.4) 
*Names of the troops and doctors were encoded because of confidentiality 

For each item, the MSS and the rate of patients who scored 

the two most positive answering categories (good and 

excellent) are presented in Table 2. The highest satisfaction 

rate and MSS were observed for “keeping your records and 

data confidential” (81.2%; 4.15±0.86), “thoroughness” 

(75.9%; 4.06±0.97), and “listening to you” (75.9%; 

4.04±0.96). The lowest satisfaction rate and MSS were found 

for “waiting time in the waiting room” (47.2%; 3.30±1.25), 

and “the helpfulness of the staff (other than the doctor)” 

(56.5%; 3.56±1.16). MSR of clinical behavior (69.3%) was 

higher than MSR of organization of care (58.4%). The MSR of 

the overall questionnaire was 67.1%. While the MSS of 

clinical behavior was 3.89±0.85, the MSS of organization of 

care was 3.60±1.00. For the overall general practice, the MSS 

was 3.84±0.84. 

It was observed that there were significant differences in the 

MSSs of patients according to their descriptive 

characteristics including gender, age level, troop type, and 

the doctor providing the care. The MSS of female patients 

was lower than the MSS of male patients (p<0.05). The MSS 

of patients in the 18-20 age group was higher than those in 

the other age groups (p<0.05). 

Regarding the overall questionnaire and each dimension, the 

patients from troop-A had lower MSS, compared to the 

patients from troop-C and troop-D (p<0.05). Regarding the 

dimension of clinical behaviour, the patients from troop-A 

also had lower MSS, compared to the patients from troop-B 

(p<0.05). Patients consulting Dr-A reported more 

satisfaction regarding the organization of care and overall 

general practice than the patients consulting Dr-B (p<0.05). 

However, there were no differences among other 

descriptive characteristics of patients such as marital status 

and the number of visits. The detailed results of comparisons 

of MSSs concerning the descriptive characteristics are given 

in Table 3 and Table 4. 

DISCUSSION 

It can be said that patient satisfaction is related to the 

physicians’ adherence to the four principles of biomedical 

ethics including autonomy, beneficence, non-maleficence, 

and justice. Physicians’ adherence to the principles of 

biomedical ethics, especially of autonomy, can be evaluated 

by using the instruments for assessing patient satisfaction. 

Most of the time, patients are not aware of the quality of 

health care delivered to them. Therefore, valid and reliable 

instruments are used to evaluate patients’ experiences of 

health care. 

In this study, the EUROPEP questionnaire was used for the 

assessment of patient satisfaction with primary health care 

in a military setting for the first time. Having this study 

conducted with the EUROPEP instrument allows us to make 

direct comparisons between the results of this study and the 

results of previous studies conducted with the same 

instrument. Similar to other studies, the current study 

revealed very high values for Cronbach’s alpha for the 

EUROPEP questionnaire and its two dimensions [8-10]. For 

the overall questionnaire and each item, this study reported 

low patient satisfaction levels. Significant differences were 

observed in the MSSs of patients according to their 

descriptive characteristics including gender, age level, troop 

type, and the doctor providing the care. On the other hand, 
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no differences were determined among other descriptive 

characteristics of patients, such as marital status and the 

number of visits.  

Consistent with the previous EUROPEP studies, the results of 

this study showed that the patients were more satisfied with 

“clinical behavior” compared to the “organization of care.” 

[8,9,11-14]. Similar to other studies, the highest and lowest 

satisfaction rates were for the items ‘‘keeping your records 

and data confidential’’ (81.2%), and “waiting time in the 

waiting room” (47.2%) [8-10,12-14]. 

Table 2: Descriptive statistics for 20 items of the questionnaire (n=2677) 

Questions 
MSS 

(Mean±SD)* 

Good or excellent 

response [n (%)]** 

Clinical behaviour 

1.   Making you feel you had time during consultations 3.80±1.02 1768 (66.0) 

2.   Interest in your personal situation 3.85±0.99 1802 (67.3) 

3.   Making it easy for you to tell him or her about your problems 3.97±0.95 1953 (73.0) 

4.   Involving you in decisions about your medical care 3.82±0.99 1763 (65.9) 

5.   Listening to you 4.04±0.96 2032 (75.9) 

6.   Keeping your records and data confidential 4.15±0.86 2173 (81.2) 

7.   Quick relief of your symptoms 3.85±1.00 1809 (67.6) 

8.   Helping you to feel well so that you can perform your normal daily activities 3.89±0.97 1867 (69.7) 

9.   Thoroughness 4.06±0.97 2033 (75.9) 

10. Physical examination of you 4.00±0.99 1942 (72.5) 

11. Offering your services for preventing diseases  3.89±0.98 1823 (68.1) 

12. Explaining the purpose of tests and treatments 3.80±1.05 1744 (65.1) 

13. Telling you what you wanted to know about your symptoms and/or illness 3.87±1.01 1833 (68.5) 

14. Helping you deal with emotional problems related to your health status 3.72±1.05 1646 (61.5) 

15. Helping you understand the importance of following his or her advice 3.86±0.99 1810 (67.6) 

16. Knowing what he or she had done or told you during contacts 3.75±1.06 1688  (63.1) 

MSS and MSR (items 1-16)  3.89±0.85  (69.3) 

Organization of care 

17. Preparing you for what to expect from a specialist or hospital care 3.83±1.05 1784 (66.6) 

18. The helpfulness of the staff (other than the doctor) 3.56±1.16 1512 (56.5) 

19. Waiting time in the waiting room 3.30±1.25 1264 (47.2) 

20. Providing quick services for urgent health problems 3.71±1.17 1690 (63.1) 

MSS and MSR (items 17-20)  3.60±1.00  (58.4) 

MSS: Mean satisfaction score; MSR: Mean satisfaction rate; SD: Standard deviation. 
*Items were scored on a five-point answering scale, ranging from 1 (poorest) to 5 (excellent). 
**Participants who scored the two most positive answering categories (good and excellent) were considered as satisfied patients. 

By using the EUROPEP instrument, Petek et al. conducted a 

study in eight European countries in 2009. The study aimed 

to describe evaluations of general practice care by patients 

with a chronic illness. The MSRs ranged from 82.1% to 93.0% 

in the European countries [15]. It may be questionable that 

the study was conducted with a single group of chronic care 

patients. While a study reported that better health status 

was associated with a more positive evaluation of care, 

another study showed that patients reporting a chronic 

condition were more positive in their assessment of the 

general practice than patients without a chronic condition 

[16,17]. However, conducted by Rosemann et al., a previous 

study utilizing the EUROPEP instrument revealed that 

patient satisfaction was not determined by the disease-

specific quality of life, at least not in osteoarthritis patients 

[18]. The Turkish Ministry of Health conducted a study in 

2010 that surveyed 34472 patients across Turkey. The study 

aimed to measure patient satisfaction with PHCCs. The MSR 

was found to be 77.8% with the EUROPEP instrument [19]. 

The MSR of the current study (67.1%) is lower than that of 

the previous studies conducted in European countries and 

Turkey with similar methodology.  

In contrast to some other studies, this study found that 
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female patients’ satisfaction levels were lower than those of 

the males [12, 16, 20]. On the other hand, the gender results 

of this study were consistent with the previous studies 

conducted in the military settings that found male patients 

to be more satisfied than female patients [21, 22].  

Similar to the study conducted by Petek et al., no difference 

was found according to marital status in this study [15]. On 

the other hand, Baltaci et al. observed that the patient 

satisfaction level was higher for married patients than it was 

for the unmarried [20]. 

Table 3: Comparisons of mean satisfaction scores concerning the descriptive characteristics (n=2677) 

Characteristics n (%) 

MSSs (Mean±SD)** and p-values*** 

Clinical 
behaviour 

p 
Organization 

of care 
p 

Overall general 
practice 

p 

Gender 

Male 2472  (92.3)   3.91±0.84 
0.000a 

  3.60±1.00 
0.022a 

  3.85±0.84 
0.000a 

Female 205   (7.7)   3.68±0.87   3.49±0.83   3.64±0.83 

Marital status 

Unmarried 2251 (84.1)   3.89±0.84 
0.679 

  3.60±0.99 
0.308 

  3.83±0.84 
0.897 

Married 426 (15.9)   3.90±0.84   3.55±0.99   3.83±0.83 

Age level 

18-20 158 (5.9)   4.09±0.83 

0.003a 

  3.81±0.99 

0.008a 

  4.03±0.83 

0.004a 21-25 1408 (52.6)   3.89±0.83   3.60±0.99   3.83±0.83 

>25 1111

  

(41.5)   3.85±0.85   3.56±0.99   3.80±0.84 

Troop type* 

A 1997

  

(74.6)   3.84±0.86 

0.000a 

  3.55±1.00 

0.000a 

  3.78±0.85 

0.000a 
B  347 (13.0)   3.98±0.79   3.66±0.97   3.91±0.79 

C  176 (6.6)   4.09±0.68   3.80±0.89   4.04±0.67 

D  157   (5.8)   4.07±0.85   3.77±1.00   4.01±0.84 

Visit number 

1-2 1663 (62.1)   3.89±0.79 

0.149 

  3.63±0.95 

0.254 

  3.84±0.79 

0.441 3-4 637 (23.8)   3.87±0.89   3.53±1.05   3.80±0.88 

>4 377 (14.1)   3.92±0.96   3.55±1.07   3.84±0.94 

Dr. providing the care* 

Dr-A 1436 (53.6)   3.92±0.83 
0.052 

  3.64±0.99 
0.004a 

  3.87±0.83 
0.035a 

Dr-B 1241 (46.4)   3.85±0.86   3.54±0.99   3.79±0.85 

MSS: Mean satisfaction score; SD: Standard deviation. 
*Names of the troops and doctors were encoded because of confidentiality. 
**Items were scored on a five-point answering scale, ranging from 1 (poorest) to 5 (excellent).  
***Mann-Whitney U test and Kruskal-Wallis test were performed (a p<0.05). 

In contrast to other studies, this study found that younger 

age was associated with higher levels of patient satisfaction. 

[15, 16]. However, it is worth bearing in mind that the 

participants in this study were aged 40 or under. 

A previous study conducted in a military setting revealed 

that waiting times were significantly correlated to overall 

patient satisfaction [23]. The current study found a 

difference in the satisfaction levels according to the troops 

the patients belonged to. In the military setting where the 

current study was conducted, according to the rules, the 

patient should visit PHCC with the other patients of his/her 

troop at the same time in the morning, except for 

emergencies. As the number of patients in the troop 

increases, the waiting time in the PHCC extends, which may 

be the underlying reason for the low patient satisfaction 

level in crowded troops like troop-A. 

The current study couldn’t confirm the results of previous 

studies that there is a positive association between the 

number of visits and the level of patient satisfaction [15, 16]. 

A majority of the participants of this study (85.9%) had a low 

number of visits (≤4), and the mean number of visits was 2.6. 

In Turkey, the total number of visits per person to a general 

practitioner in 2017 was 2.9 [24].  
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In this study, it was observed that there was a difference in 

the satisfaction levels depending on the doctor providing the 

care. While Dr-A is a military general practitioner, Dr-B is a 

civilian general practitioner, which may be one of the 

reasons for the low satisfaction levels of patients evaluating 

Dr-B. 

A strength of this study is that it was conducted with a large 

population sample. On the other hand, there are relatively 

several limitations to the study. Because the study was 

conducted in a military setting, participants were younger 

than 40 and most of the visits to PHCC were due to acute 

health disorders. Due to the limited number of general 

practitioners working in PHCC where the study was 

conducted, the participants were able to evaluate two 

doctors in terms of general practice care. 

Table 4: Pairwise comparisons of multiple groups whose comparisons were found to be statistically significant 

Pairwise groups 
p-values** 

Clinical behavior Organization of care Overall general practice 

Age level 

  18-20 and 21-25 0.009a 0.019a 0.010a 

  18-20 and >25 0.002a 0.005a 0.003a 

  21-25 and >25 1.000 1.000 1.000 

Troop type* 

  A and B 0.034a 0.413 0.062 

  A and C 0.004a 0.010a 0.005a 

  A and D 0.003a 0.035a 0.005a 

  B and C 1.000 0.777 1.000 

  B and D 1.000 1.000 1.000 

  C and D 1.000 1.000 1.000 
*Names of the troops were encoded because of confidentiality. 
**Dunn-Bonferroni posthoc test was performed (a p<0.05). 

This study highlights the low patient satisfaction levels, 

which may have resulted from the fact that the study 

population was young and relatively healthy, and that there 

was no possibility of choosing the general practitioner and 

PHCC. However, according to the results obtained through 

the questionnaire, taking necessary actions to promote 

patient satisfaction will improve the quality of primary 

health care in this military setting.  

The EUROPEP questionnaire, which is an internationally 

validated and standardized instrument for patients' 

evaluations on general practice care, provides feedback to 

general practitioners and policymakers. The results of a 

study conducted with this instrument can be directly 

compared with other studies conducted with the same 

instrument. These comparisons can shed light on the 

similarities and differences between various PHCCs. This 

instrument can also be used to improve primary health care 

in military settings. 
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 Abstract: In an attempt to standardize the X-ray analysis and to create relevant correlations between it and the functional 

results, we present a pilot model of an artificial neural network based on a Bayesian belief network (BNN) designed for the 

automatic analysis of anteroposterior X-ray of the knee following total knee arthroplasty and more precisely the analysis 

of the tibial component. 

A prospective analysis was conducted in which 30 patients were analyzed and two groups resulted: the first was made up 

of 12 cases considered “normal” by the examiners (optimal positioning and cementation) and the second one, which was 

considered “pathological” (incorrect positioning or cementation) and included 16 cases. 

Based on 22 points established on the tibial component several geometric sizes (calculated parameters) were computed. 

Several parameters were compared and the results were up to 75% accuracy, 81.25% sensitivity, and 66.7% specificity. 

BBNs can be a solution for X-ray evaluation of total knee arthroplasty and can improve the understanding of its evolution. 

It needs confirmation in time, its accuracy rising with the number of patients introduced in the analysis algorithm. 

 

 Keywords: TKA; Bayesian method; ANN; X-ray analysis  

   

INTRODUCTION 

Artificial Neural Networking (ANN) are computer systems 

that create connections, similar to those existing in the 

biological neural network [1]. Such systems are programmed 

to learn based on examples, without being programmed in 

advance to identify specific tasks [2]. For example, artificial 

neural imaging systems can identify an area of osteolysis, the 

area that has been previously set as osteolysis using a yes/ 

no algorithm on other images. They can perform this task 

without having the ability to understand what an osteolysis 

area means.  

ANN is made up of a mass of nodes connected by artificial 

neurons just like the component of a biological brain. 

Artificial neurons are interconnected by synapses and can 

send information between them.  
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The initial purpose of these artificial neural networks was to 

create a replica of the human brain and the latter to be able 

to make decisions similar to those made by a human. 

Following their application in different fields, the initial 

purpose was forgotten. They are currently used for verbal 

recognition, translation, social networks, but most 

importantly in the medical diagnosis, such as total knee 

arthroplasty (TKA) [3, 4, 5, 6].  

Thus, for patients with diseased knee or hip joints, total knee 

or hip arthroplasty (TKA/THA) is considered as one of the 

most effective procedures for relieving pain and improving 

joint function [7]. Improvements in joint arthroplasty 

procedures will routinely witness rapid recovery, faster 

functional recovery, lower postoperative discomfort, and 

higher patient satisfaction, which is a win-win for patients 

and surgeons [8]. 

The importance of the restoration of the biomechanical axis 

of the pelvic limb is emphasized in current studies [9]. Proper 

prosthetic positioning, mobility restoration, and pain 

disappearance are factors predicting the long-term survival 

of the prosthesis as well as the postoperative patient 

satisfaction [10]. 

Figure 1: Postoperative TKA image used for Bayesian evaluation 

 

Radiological postoperative evaluation following total knee 

arthroplasty is essential to improve the quality of the surgical 

act. The standard procedure implies that two postoperative 

X-rays are performed, one anteroposterior, and one profile 

X-ray. They analyze the mechanical alignment of the knee, 

bone coverage by the prosthesis, femoral anterior and 

posterior offset, femoral flexion and extension, tibial slope 

(Figure 1). 

Also, during the initial postoperative evaluation, any 

deficiencies in the cementation technique are identified. 

Ideally, it is sought to obtain a uniform cement coat for 

thickness and distribution.   

In an attempt to standardize the X-ray analysis and to create 

relevant correlations between it and the functional results, 

we present a pilot model of an artificial neural network 

based on a Bayesian belief network (BNN) designed for the 

automatic analysis of anteroposterior X-ray of the knee 

following total knee arthroplasty and more precisely the 

analysis of the tibial component. 

BNNs are frequently used in medicine, they provide the 

probability of an outcome based on creating intuitively 

relations between variables [11-15]. 

MATERIALS AND METHODS 

A prospective study in which two lots of patients were used. 

In both, patients with gonarthrosis were included, who were 

subjected to total knee arthroplasty, which was performed 

in the same center by the same surgical team. The inclusion 

criteria were patients over 65 years old, who were subjected 

to TKA, with underlying gonarthrosis disease. Exclusion 

criteria included inflammatory arthritis, post-traumatic 

gonarthrosis with major deformities, unicompartmental 

arthroplasty.  

The two lots of patients were conceived following the X-ray 

analysis on day 0 postoperatively by an independent team of 

orthopedists. Standing AP, profile, and full leg X-rays of 30 

patients were analyzed and two groups resulted: the first 

was made up of 12 cases considered “normal” by the 

examiners (optimal positioning and cementation) and the 

second one, which was considered “pathological” (incorrect 

positioning or cementation) and included 16 cases. 2 

patients were excluded following the appearance of 

postoperative complications. The same patient groups were 

followed up at 1 month, 6 months, and 1 year 

postoperatively. The same set of X-rays was performed at 

each visit.  

Following the constitution of the two groups of patients, it 

was decided to start the computer analysis of the 

postoperative X-rays from 6 months and 1 year. To test the 

validity/relevance of the automatic analysis, we decided that 

the initial analysis should be performed at the tibia level, on 

front-loading X-ray. 22 control points were established at the 

level of the tibial component (Figure 2) that corresponds to 

the placement of the prosthesis and the tibial bone, as 
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shown in the schematic picture, 14 points on the contour of 

the prosthesis and 8 points on the tibia. 

 

Figure 2: 22 control points at the level of the tibial component 

Using the identified points, several geometric sizes 

(calculated parameters) were computed:  

1. The left-right rotation of the X-ray image, determined by 

the difference of the areas associated with the triangles 

determined by points 3 – 4 – 5 and 8 – 9 – 10 on the 

prosthesis.  

2. Up-down rotation of the X-ray view, determined by the 

area associated with the ellipse determined by points 6 – 7 – 

13 – 14 on the prosthesis.   

3. The angle of vertical offset between the axis of the 

prosthesis (calculated as bisector of the angle formed by 

sides 4 – 5 – 6 and 7 – 8 – 9) and the axis of the bone, 

calculated as bisector of the angle formed by sides 17 – 18 

and 21 – 22.  

4. Horizontal offset angle between the base of the prosthesis 

(2 – 3 – 4 – 9 – 10 – 11) and the cut of the bone 15 – 19.  

5. Percentage of coverage to the left of the prosthesis, 

determined by the part of the head bone not covered by the 

prosthesis at level 15 – 2.  

6. Percentage of coverage to the right of the prosthesis, 

determined by the part of the head bone not covered by the 

prosthesis at level 11 – 19.  

7. Variation of previously calculated parameters between 

postoperative images at 1 month and 6 months. 

RESULTS 

Following the schematic of the calculated parameters, a 

Bayes statistical model was applied. 

DECISION 1: Normal-pathological differentiation tests at 

the level of individual X-rays 

Of the many variants tested to make the decision, the best 

results were obtained based on measure 5 (percentage of 

coverage left of the prosthesis), with a threshold of 0.82 for 

differentiation (pathological > 0.82). Taking into account 

these conditions, the normal/ pathological decision correctly 

identified: 11 images from normal patients (out of the 24) 

and 26 images from pathological patients (out of the 32). 

This led to the following sizes: 66.1% accuracy, 81.25% 

sensitivity, and 45.8% specificity.  

DECISION 2: Normal-pathological differentiation tests at 

the level of the pair of individual postoperative X-rays at 1-

6 months  

Of the many variants tested to make the decision, the best 

results were obtained based on combined measures:  

A. The decision according to a single parameter: the sum of 

parameter 1 (left-right rotation of the X-ray view) at 1 and 6 

months, with a decision threshold of 0.47; pathological > 

0.47). Taking into account these conditions, the normal/ 

pathological decision correctly identified: 9 pairs of images 

from normal patients (out of the 12) and 9 pairs of images 

from pathological patients (out of 16).  

This led to the following sizes: 64.3% accuracy, 56.25% 

sensitivity, and 75% specificity.  

B. The decision according to several parameters: the sum of 

parameter 1 (left-right rotation of the X-ray view) at 1 month 

and 6 months, with a decision threshold of 0.47, pathological 

> 0.47, or difference of parameter 3 (vertical offset angle 

between the axis of the prosthesis) at 1 month and 6 

months, with a decision threshold of 0.75, pathological < 

0.75 and difference of parameter 4 (horizontal offset angle 

between the axis of the prosthesis) at 1 month and 6 



Vol. CXXIII • No. 4/2020 • November • Romanian Journal of Military Medicine 

277 

months, with a decision threshold of 1.8, pathological < 1.8.  

Taking into account these conditions, the normal/ 

pathological decision correctly identified: 8 pairs of images 

from normal patients (out of 12) and 13 pairs of images from 

pathological patients (out of 16). This led to the following 

sizes: 75% accuracy, 81.25% sensitivity, and 66.7% 

specificity. 

DISCUSSION 

Artificial neural networks are increasingly present in 

classifications, group creation, pattern recognition, and 

prediction in many disciplines, medicine being among them. 

The huge potential is represented by speed, volume, and 

accuracy of data analysis.  

The Bayesian system developed by us can recognize 

immediately and accurately any deficient positioning of the 

tibial prosthetic component. It can integrate this assessment 

into the clinical context and provide answers to a series of 

questions of patients with low satisfaction. It may be an 

optimal way of evaluating the series X-ray with results that 

are superimposed over those obtained by a CT scan.  

Our model of X-ray analysis by BBN has several limitations. 

The number of patients is not large enough to obtain 

sufficiently conclusive results. X-ray analysis is performed 

only for the tibial component at present, a comprehensive X-

ray analysis that also includes the femoral component is 

required. The registered data do not contain patient 

information: age, weight, degree of osteoarthritis, 

preoperative and postoperative mobility, pain scores, and so 

on. 

CONCLUSIONS 

BBNs can be a solution for X-ray evaluation of total knee 

arthroplasty and can improve the understanding of its 

evolution.  

It needs confirmation in time, its accuracy rising with the 

number of patients introduced in the analysis algorithm.  

It may provide an answer for low satisfaction rates of certain 

patients in whom the prosthetic components are optimally 

positioned and have no other postoperative complications.
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 Abstract: Introduction: Osteoarthritis is considered as the most common joint disease. Sulfur mustard (SM) is a toxic 

compound, which was applied as a chemical warfare agent by Iraq against Iran veterans during 1980-1988. Chemical 

veterans suffer from chronic implications caused by sulfur mustard that not only adversely affect their quality of life, but 

also restrict their working abilities and their participation in social activities.  This study aims to consider the prevalence of 

osteoarthritis disorders among Iranian SM-exposed veterans. 

Methods: In this cross-sectional study, 248 Iranian SM exposed patients were evaluated from 2013 to 2014. Veterans filled 

a special questionnaire for COPCORD studies and then general and specific rheumatology examinations were applied 

under the supervision of internists and rheumatologists. The obtained data from 245 filled questionnaires were analyzed 

by SPSS software and the results were reported as a percentage or mean ±SD. 

Results:  Bone and joint pain (72%), knee joint pain (52.5%), Joint stiffness (49.2%), and shoulder joint pain (45.8%) were 

the most common type of complications in these patients. Osteoarthritis in at least one joint was the most common type 

of osteoarthritis in veterans. 69.5% of veterans had osteoarthritis in at least one joint. Knee osteoarthritis was the second 

most common type of osteoarthritis, which has been found in 58.4% of all veterans. The prevalence of neck osteoarthritis 

in all veterans was 23.9%. 

Conclusion: The total prevalence of musculoskeletal disorders 

among Iranian veterans was significantly higher than the 

average of society. 

 

 Keywords: chemical warfare, osteoarthritis, prevalence, 

COPCORD 

 

   

 

 

 

 

 

INTRODUCTION 

Osteoarthritis (OA) is considered as the most common joint 

disease and its main pathologic indication at the tissue level 

is joint cartilage breakdown. This disease is classified into 

two main groups: (1) primary or idiopathic osteoarthritis in 
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which no underlying disease causes the disorder, and (2) 

secondary osteoarthritis in which an underlying predisposing 

factor imposes the disease locally or systemically [1]. 

However, another classification based on the number of 

involved joints is considered which includes generalized 

osteoarthritis in which more than 3 joints are involved and 

also localized osteoarthritis in which less than 3 joints are 

involved [2, 3]. Identification of predisposing factors gives 

better insights for the disease pathogenesis. There are 

various factors such as age, gender, race, genetic, bone 

density, sex hormones, nutritional status, and 

environmental factors that can affect the prevalence of OA.  

Age is the most important risk factor that is not controllable; 

as it increases, osteoarthritis prevalence rises [4, 5]. The type 

of joint involvement before 55 years is the same among both 

sexes; however,  when age increases hand joint 

involvements more likely occur among females but hip joint 

involvements are more prevalent among men [6, 7]. The 

prevalence of OA can be increased along with aging and 

obesity. According to the United Nations, 130 million people 

will suffer from OA by 2050, of which 40 million will be 

severely disabled by the disease. The burden associated with 

OA includes costs for adaptive aids and devices, medicines, 

surgery, and time off at work. Osteoarthritis prevalence 

among black and white races is different [8]. The risk of 

osteoarthritis among individuals who have parents suffering 

from the disease is significantly higher [9]. Some studies 

have proposed a reverse relation between osteoporosis and 

osteoarthritis and some have suggested that bone density 

increscent is correlated to thigh and knee osteoarthritis but 

not hand osteoarthritis [10-12]. Endocrine or metabolic 

disorders such as diabetes, hyperparathyroidism, and 

acromegaly are in association with osteoarthritis [13]. 

Nutrition status and antioxidant materials in diets may 

prevent or postpone osteoarthritis. The damage caused by 

reactive oxygen species (ROS) is determined through the 

osteoarthritis trend [14]. Knee osteoarthritis progress 

among people suffering from vitamin C deficiency is 

significantly more than those consuming a high amount of 

this vitamin [15]. Obesity is one of the most important 

causes of osteoarthritis progress especially in the knee [16]. 

High pressure on joints due to sport or job, congenital 

disorders, and inflammatory or infectious diseases are the 

other affecting factors [16]. 

The chemical contamination from the wars is one of the 

main causes of various diseases in veterans. Sulfur mustard 

[17] is one of the warfare agents which has been utilized 

during various chemical wars and it was widely applied 

during the imposed war of Iraq against Iran (1980-88)[18]. 

The first report on the late implications of SM toxicity among 

236 Iranian chemical veterans revealed 78% respiratory, 

45% central nerve system, 41% skin, and 36% eye 

complications. These abnormalities were reported 2-28 

months after SM exposure [19]. 

Chemical veterans are still suffering from the late effects of 

SM toxicity which negatively impacts their quality of life. 

More importantly, the progression of their disease restricts 

their working abilities and participation in social activities. 

There is little information about the prevalence of 

osteoarthritis or musculoskeletal disorders among chemical 

veterans. Since the status of nutrition, medicine, economy, 

mobility, and generally the lifestyle of the veterans are 

different from other parts of the society, low bone density 

or suffering from endocrine and metabolic disorders or 

chronic infectious disease is more likely to occur among this 

community [20]. Therefore, the purpose of this study was to 

evaluate the frequency of osteoarthritis disorders among 

Iranian chemical veterans who previously exposed to SM 

using the COPCORD approach. 

METHODS 

This cross-sectional study was conducted on Iranian 

chemical veterans in Tehran from 2013 to 2015. For 

sampling, the initial list of chemical veterans was provided 

from the lung clinic and medical commission of Baqiyatallah 

University of Medical Sciences, and individuals who fulfilled 

the inclusion criteria were entered into the study. 

Furthermore, according to the coordination of the Veterans 

and Martyrs Affair Foundation (VMAF), a list of patients who 

fulfilled the inclusion criteria were selected and invited to 

participate in the study. The Including criteria were as 

follows: having documented exposure to sulfur mustard 

(confirmed by related authorities), male gender, being over 

40 years old, moderate and negligible involvement of lungs, 

and giving consent for participating in the study.   

The special questionnaire for COPCORD studies was filled by 

veterans and the general and specific rheumatology 

examinations were applied under the supervision of 

internists and rheumatologists. This questionnaire consisted 

of demographic questions, complaints about osteoarthritis 

in the past 7 days, questions about the restrictions, 

accidents, damages, and external joint symptoms related to 

musculoskeletal diseases, and also questions in the scope of 

the treatment detailed examination by specialists and 

assessing medical histories elucidated the prevalence of 

different osteoarthritis complications for the mentioned 

population. 

The final part of the questionnaire contained the recorded 

probable and final diagnosis of the patients who complained 

about at least one joint (pain, inflation, and stiffness) or 
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external joint pain. If the patient needed more examinations 

such as radiology in the opinion of the physician, this 

information was obtained and attached to the 

questionnaire. Finally, the filled questionnaires were 

analyzed and the obtained data were revised and after 

excluding the defaced cases, the questionnaires data were 

entered into the SPSS software version .20 and the results 

were described as percentages and mean. The 

confidentiality of the information of the subjects studied by 

researchers and project implementers were considered as 

the ethical considerations of this study. The COPCORD 

questionnaire used in this study was provided by the 

Rheumatology Research Center at COPCORD website. 

RESULTS 

In this study, 245 subjects were evaluated in which 97 

patients lived in Tehran and 148 subjects lived in Alborz 

Provinces. The mean age of the studied population was 51.1 

years. Data on demographic information and smoking status 

can be seen in Tables 1 and 2, respectively. 

Table 1: The frequency distribution of studied veterans based on 

demographic variable 

Number 
(%) 

Variable 

1 (0.4) Single Marriage status 

237 (98.8) Married 

1 (0.4) Spouse dead 

1 (0.4) Separated or divorced 

149 (62.1) Fars Race 

67 (27.9) Azeri 

11 (4.6) Kurd 

7 (2.9) Lor 

6 (2.5) Other 

76 (34.1) Employee Occupation status 

6 (2.7) Worker 

76 (34.1) Retired 

49 (22) Self-employed 

15 (6.7) Unemployed 

1 (0.4) Disabled 

Table 2: The smoking status of studied veterans 

Average of 
Time (year) 

Use average 
daily 

Percentage Frequency Smocking 

-- -- 75.4 178 Never 

19.9 10.9 9.7 23 I am smoking 

6.8 12.7 14.8 35 I used to 

The prevalence of bone and joint complaints in each age 

group is presented in Table 5. There was no significant 

difference in the percentage of bone and joint complaints 

between different age groups. Overall, bone and joint 

complain (78.4%), bone and joint pain (72%), knee joint pain 

(52.5%), Joint stiffness (49.2%), and shoulder joint pain 

(45.8%) were the most common types of bone and joint 

complains in studied patients. 

The percentage of disease intensity and restriction following 

pain is summarized in Table 3. Most veterans have 

complained about the intensity of annoying and intolerable 

pain (73.9%). Furthermore, musculoskeletal pain is getting 

worse in 66.9% of veterans during activities. Approximately 

68.8% of veterans wake up due to musculoskeletal pain. 

Table 3: Prevalence of intensity and restriction following pain for 

complaining veterans  

Percentage Variable 

54.1 
Musculoskeletal pain going worse in the 

morning 

66.9 
Musculoskeletal pain going worse during 

activities 

68.8 Waking up because of musculoskeletal pain 

73.9 The intensity of annoying and intolerable pain 

55.7 
Restrictions due to the type or the number of 

activities in the present or past because of 
pain, sensitivity, etc. 

55.2 
Perfect adaptations with problems (pain, 

sensitivity, etc.) 

Table 4:  The relative prevalence of osteoarthritis based on 
different age groups 

Total 
Age Group (year) 

Type of the Disease 
≥ 60 50-59 40-49 

169(69.5%) 15(71.4%) 72(69.2%) 82(69.5%) 
osteoarthritis at least 

in one joint (%) 

1(0.4%) 0(0%) 0(0%) 1(0.8%) 
dorsal dick 

osteoarthritis 

4(1.6%) 0(0%) 2(1.9%) 2(1.7%) spinal osteoarthritis 

2(0.8%) 0(0%) 1(0.8%) 1(0.8%) 
shoulder 

osteoarthritis 

2(0.8%) 0(0%) 2(1.9%) 0(0%) wrist osteoarthritis 

1(0.4%) 0(0%) 0(0%) 1(0.8%) foot osteoarthritis 

58(23.9%) 5(23.8%) 30(28.8%) 23(19.5%) neck osteoarthritis 

1(0.4%) 0(0%) 1(0.8%) 0(0%) hand osteoarthritis 

4(1.6%) 0(0%) 3(2.9%) 1(0.8%) hip osteoarthritis 

142(58.4%) 15(71.4%) 57(54.8%) 70(59.3%) knee osteoarthritis 

The relative prevalence of osteoarthritis based on different 

age groups is shown in Table 4. Osteoarthritis in at least one 

joint was the most common type of osteoarthritis in each 

age group. 69.5% of veterans had osteoarthritis in at least 

one joint. Knee osteoarthritis was the second most common 

type of osteoarthritis in each group. It has been found in 

58.4% of all veterans. The prevalence of neck osteoarthritis 
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in all veterans was 23.9%. 

The prevalence of osteoarthritis is also considered in men 

with different age groups (Table 6). Similarly, osteoarthritis 

in at least one joint was the most common type of 

osteoarthritis in each age group. Knee osteoarthritis was the 

second most common type of osteoarthritis in each group. 

 

Table 5: The prevalence of bone and joint complaints in the last 7 days based on the age group. 

Total 
Percentage in age groups 

Type of implication 
≥60 years 50-59 years 40-49 years 

78.4 72.2 81 77.1 Bone and joint complain 

72 61.1 72 73.7 Bone and joint pain 

30.1 27.8 32 28.8 Joint inflation 

49.2 55.6 50 47.5 Joint stiffness 

45.8 33.3 47 46.6 Shoulder joint pain 

22.9 16.7 26 21.2 Shoulder joint stiffness 

28.8 16.7 29 30.5 Pain due to pressure in the shoulder 

24.2 22.2 22 26.3 Elbow joint pain 

7.2 5.6 8 6.8 Elbow joint inflation 

11 11.1 12 10.2 Elbow joint stiffness 

15.3 22.2 17 12.7 Pain due to pressure in Elbow 

25.8 27.8 27 24.6 Wrist joint pain 

8.9 11.1 10 7.6 Wrist joint inflation 

11.9 22.2 14 8.5 Wrist joint stiffness 

16.9 16.7 20 14.4 Pain due to pressure in the wrist 

23.7 16.7 25 23.7 Pain in the hands and fingers joints 

9.7 11.1 6 12.7 Inflation  in the hands and fingers joints 

11.4 11.1 14 9.3 Stiffness in the hands and fingers joints 

15.3 16.7 17 13.6 Pain caused by pressure in the hands and fingers joints 

29.7 16.7 28 33.1 Pelvic joint pain 

14.8 11.1 19 11.9 Pelvic joint stiffness 

23.3 22.2 28 19.5 Pain caused by pressure in the pelvic 

52.5 50 55 50.8 Knee joint pain 

20.8 27.8 22 18.6 Knee joint inflation 

23.7 38.9 29 16.9 Knee joint stiffness 

30.9 33.3 34 28 Pain due to pressure in the knee 

23.7 22.2 25 22.9 Ankle joint pain 

13.1 16.7 14 11.9 Ankle joint inflation 

14.4 22.2 18 10.2 Ankle joint stiffness 

18.2 16.7 22 15.3 Pain due to pressure in the ankle 

18.6 16.7 21 16.9 Toes joint pain 

7.2 16.7 8 5.1 Toes joint inflation 

8.9 16.7 12 5.1 Toes joint stiffness 

15.7 27.8 18 12 Pain due to pressure in the toes 

36.4 16.7 39 37.3 Neck joint pain 

19.5 16.7 21 18.6 Neck joint stiffness 

23.7 16.7 29 20.3 Pain due to pressure in the neck 

45.3 27.8 46 47.5 Spine joint pain 

21.2 16.7 21 22 Spine joint stiffness 

29.7 16.7 32 29.7 Pain due to pressure in the spine 
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DISCUSSION 

Musculoskeletal implications negatively affect individuals’ 

health, sanitary, and treatment systems [21]. In a previous 

study by Joshi and Chopra (2009), they considered the 

prevalence of osteoarthritis types in 8145 adult subjects in 

the Pune area located in India. Their results revealed that 

musculoskeletal pain was the most prevalent type of 

osteoarthritis in these individuals [22]. The results of the 

current study demonstrated that the prevalence of 

musculoskeletal complaints during the past 7 days among 

veterans is significantly high (78.4%). The most prevalent 

complaints from the veterans were related to Bone and joint 

pain, Knee, shoulder joint pains, and joint stiffness. The 

results of previous studies from different parts of Iran 

showed that the prevalence of joint complaints in the past 7 

days is 54.13%, 41.9%, 42.8%, and 44.7% [23-26]. The 

comparison of the approached global studies indicated that 

the prevalence of musculoskeletal complaints in Iran is 

generally higher than in other Asian countries [27]. 

Table 6:  Prevalence of osteoarthritis among men (Tehran 
COPCORD results) 

Type of the Disease 
Age Group (Year) 

40-49 50-59 ≥ 60 

osteoarthritis at least in one 

joint (%) 
39% 27% 16.6% 

neck osteoarthritis 3.35% 2.41% 1.14% 

hand osteoarthritis 7.14% 1.39% 0.5% 

hip osteoarthritis 1.99% 0% 0.14% 

knee osteoarthritis 36.32% 24.46% 14.49% 

Based on the obtained results and final diagnosis of the 

following study, osteoarthritis, back pain, and pre-arthritis 

(69.9%, 30.5%, and 27.2%) had the highest frequency of the 

musculoskeletal diseases among the studied population. 

This finding confirmed the results of Tehran’s study [27]. The 

results of a previous study on the rural population in Iran 

showed that approximately 20% of individuals suffered from 

osteoarthritis in at least one joint. The comparison of 

COPCPRD results in 17 countries revealed that Iran is second 

place in regards to osteoarthritis complications (with a 

frequency of 16.9%) [26[.  

The results of this study demonstrated that the most 

prevalent type of osteoarthritis among veterans is knee 

(58.4%) and neck osteoarthritis (23.9%), respectively. 

Interestingly, knee osteoarthritis has been reported as one 

of the most prevalent rheumatic disorders among the Asian-

Oceanic population [23]. The prevalence of knee 

osteoarthritis was previously calculated to be  5.8% in the 

rural areas of India, 22-28% in the urban areas of India, 25% 

in the rural populations in the north of  Pakistan, 7.5, 9.2 and 

10.6 in the rural, urban slumps and developed urban areas 

of Bangladesh, and  7.5% in China respectively [28-31]. The 

results of other studies on the Iranian population 

demonstrated that the prevalence of knee osteoarthritis in 

the southeast areas, rural areas, Sanandaj, and the whole 

country is 18.66%, 19.34%, 26.3%, and 15.5%, respectively 

[24-26, 28]. Recent studies have indicated that Iran is r 

ranked third for knee pain among 17 investigated countries 

[25]. According to previously accomplished data and results 

of the current research, the incidence of knee pain in 

veterans is significantly higher than that in the general 

population of Iran.   

In this research, the prevalence of Gout arthritis in veterans 

was 0.4%. In previous studies, the prevalence of gout 

arthritis among individuals who lived in Tehran and Sanandaj 

was 0.13% and 0.12%, respectively [27, 32]. Dawatchi et al. 

indicated that Iran is ranked 11 among 17 countries 

regarding the prevalence of rheumatic diseases [25]. Further 

statistical analysis revealed that Indonesia (1.6%) and 

Australia (1.5%) had the highest frequency for this disease 

[25]. 

CONCLUSIONS 

The results of this study described the frequency of 

musculoskeletal disorders and associated complaints among 

Iranian chemical veterans. Our data have revealed that the 

total prevalence of musculoskeletal disorders among Iranian 

veterans is significantly higher than the average of society. 

Due to the restrictions of these individuals and specific 

treatment needs, periodic screening tests, effective and 

proper nutrition, athletic and therapeutic interventions are 

strongly suggested to improve musculoskeletal disorders 

among chemical veterans. 
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 Abstract: The pandemic called COVID-19 disease has an exponential course since the first cases were reported showing in 

9th of May, 2020, more than 4 million cases of COVID-19.  United States and European Council (EC), together with other 

European Union institutions, were closely monitoring the situation in order to take quick action. 

Objective: The aim of this article is to analyze the response to COVID 19 pandemic outbreak in term of strategy and money 

flow of Romanian health system in order to identify the strength and weakness and prepare for other similar provocative 

challenges. 

 Global and national strategy: United States Government is delivering a comprehensive package of services to support 

international partners around the world in combatting this disease adding American expertise for global benefit, saving 

lives by improving international partners abilities to respond to the COVID-19, and reducing secondary impacts. Meanwhile 

European Union is focused on 6 major coordinates limit the spread of the virus, ensure and provide medical supplies, 

decrease negative economic impact, support jobs, promoting research and help European citizens to repatriate. Despite 

all negative elements a proper and relatively quick response of Romanian Public Health System was noticed and the taken 

measures were harmonized and synchronized with the European coordinates, prioritize initiatives, build an action plan, 

establish a communication plan, workforce optimization and management strategy. 

Conclusion: Global shock needs global response, with little or no government interventions, economic costs will be huge. 

 

 Keywords: COVID-19, SARS-CoV-2, Coronavirus, pandemic financial impact, hospitalization cost  

   

BACKGROUND  

COVID-19, coronavirus disease, is caused by a new type of 

coronavirus (SARS-CoV-2) and it was first identified in China 

in December 2019 when an outbreak in the municipality of 

Wuhan was described as quickly spreading to other regions 

of China and worldwide [1, 2]. By 7 of January 2020, isolated 

cases had appeared in some European Union (EU) member 

states. At the end of February 2020, Italy reported a 

significant increase of coronavirus disease (COVID-19) cases 

concentrated in two of the northern regions of the country 

[3]. By March 2020, all European Union (EU) member states 

had reported an exponential increase of COVID-19 cases. 

European Council (EC), together with other EU institutions, 

is closely monitoring the situation in order to take quick 

action [3]. This includes approving of relevant European 1 The Bucharest University of Economic Studies, Romania 
2 Fundeni Clinical Institute, Bucharest, Romania 
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Romania 
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Union legislation and ongoing coordination with member 

states to share information, assess needs and ensure a 

coherent European Union wide response under direct 

coordination of The World Health Organization (WHO) [3]. 

On 11 March 2020, the World Health Organization (WHO) 

declare COVID-19 as global pandemic with an important 

issue: in this declaration they were talking about geographic 

spread, and not about the severity of the disease [4]. 

The pandemic called COVID-19 disease has an exponential 

course since the first cases were reported showing in 9th of 

May, 2020, more than 4 million cases. Disease caused by the 

new coronavirus that was named severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) infection, COVID-19, 

have been reported globally with more than 286,000 deaths 

in 180 countries, including all United States with 1,4 million 

persons recovered [3, 5].  

As epidemiological pattern, all groups of ages are at risk for 

infection including here severe form of disease, even death. 

However, seems that the probability of fatal disease is 

highest in people aged more than 65 years, those with 

comorbidity and those living in a nursing home or long-term 

care facility [6, 7, 8]. Of underlying condition, especially 

when those are not controlled is appropriate to mention as 

major risk factor for severe or critical COVID-19 disease [3-

7]: Hypertension, Obesity, Chronic respiratory disease, 

Cardiovascular disease, Cancer, Renal disease, Diabetes [9]. 

As for diagnose WHO recommends as gold standard 

nasopharynx samples to be used in order to detect SARS-

CoV-2. Nasal swabs or oropharyngeal swabs may be 

acceptable alternatives [9]. Lower respiratory tract samples 

have a demonstrated higher sensibility than upper tract 

samples, but WHO recommend not to obtain because of 

concerns about aerosolization of virus during collection 

procedures. Regarding treatment, no drug has been proven 

to be safe and effective for treating COVID-19. There are no 

Food and Drug Administration (FDA) or EMEA -approved 

drugs specifically to treat patients with COVID-19. In the 

medical literature, reports have appeared claiming or 

promoting successful treatment of patients with COVID-19 

using a variety of agents [6, 8, 9].  A single conclusion has 

emerging: definitive clinical trial data are needed to identify 

optimal treatments for this disease. General clinical 

management of patients with COVID-19 includes infection 

prevention, control measures and supportive care, including 

supplemental oxygen and mechanical ventilatory when 

indicated. In is also compulsory to mention that as in the 

management of any disease, treatment decisions ultimately 

reside with the patient and their health care provider [6, 7, 

9, 10, 11, 12]. 

Behind the medical challenge generated by COVID-19 

pandemic and all concerns, analyst anticipate an economic 

crisis. That is why worldwide governments are involved in 

generate measures in order to decrease negative economic 

impact. 

OBJECTIVE 

The aim of this article is to analyze the response to COVID 19 

pandemic outbreak in term of strategy and money flow of 

Romanian health system in order to identify the strength and 

weakness and prepare for other similar provocative 

challenges. 

GLOBAL ANALYSIS AND DISCUSSION 

If we have to define the concept of support, probably in the 

last 50 years the United States (U.S.) will fit perfectly since 

they have been the largest contributor to global health 

security [4]. US built the foundation upon which the global 

health system is based, contributing more than $140 billion 

in global health assistance only in the last century and 

nowadays demonstrate leadership in fight to COVID-19 

pandemic. From the beginning of the outbreak of COVID-19, 

the United States government provided more than $500 

million in assistance specifically aimed to support anti-

pandemic measures [3, 4, 13, 14].  

But this is not all, US Government is delivering a 

comprehensive package of services to support international 

partners around the world in combatting this disease. The 

program should add American expertise for global benefit, 

saving lives by improving international partners abilities to 

respond to the COVID-19, and reducing secondary impacts 

[13, 14].   

The strategy mentioned is focus to: Save lives by increasing 

international partners ability to respond to the pandemic; 

Reduce secondary impacts of the disease; Promote U.S. 

leadership for global benefit [13]. 

 
 

Figure 1: US Strategy for COVID-19 [13, 14] 

The United States (US) was delivering a SAFE and more 

secure world from COVID-19 program as is state in the 

Reduce secondary 
impact 

Save lives 
Promote US 
leadership 

US 
strategy 
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following table [13,14]. 

The European Union’s (EU) response to COVID-19 outbreak 

focuses on 6 major coordinates as they are mentioned above 

[15,16]. 

 
Figure 2: US program SAFE for a safer and more secure world from 

COVID -19 

 
Figure 3: European Union strategy for COVID-19 disease [15, 16] 

In order to slow down the transmission of the virus, 

European Union (EU) leaders agreed on a coordinated 

temporary restriction of non-essential travel to the EU for 30 

days. The travel of European citizens outside the EU acquires 

negative recommendation. To coordinate the EU response 

to the COVID-19 outbreak the following measures were 

taken [15, 16, 17]: 

 The Council activated the EU an integrated political crisis 

response (IPCR) with mandatory weekly roundtables 

gathering EU institutions, EU agencies experts and 

representatives of member states 

 European Commission and the Council are gathering 

contact and coordination between relevant national 

ministries 

 The European Centre for Disease Control (ECDC) quantify 

daily risk assessments and epidemiological updates for the 

EU population.  

By using the union civil protection mechanism, the EU has: 

coordinated the deployment of medical teams to most 

affected areas, facilitated the sourcing for additional 

protective equipment, especially medical masks, activated 

the Emergency Response Coordination Centre, to coordinate 

support 24/7, created a new common European reserve of 

emergency medical equipment including also ventilators and 

lab supplies. More than €300 million was allocated for 

research and support initiatives in medical field and a 

European COVID-19 data portal was launched to ensure the 

rapid collection and sharing of available research data [15, 

16, 18, 19].  

The EU and its member states are taking action to minimize 

the negative impact of outbreak on the economy. On 9 April 

2020, the Eurogroup generated, three immediate safety 

nets, worth €540 billion for: protect and generate new jobs 

and businesses in member states. The EU is putting forward 

temporary support to mitigate unemployment risks in an 

emergency (SURE) to help people keep their job during the 

crisis. The scheme consists of loans to member states of up 

to €100 billion to cover the costs related to the creation or 

extension of national short-time work schemes. European 

Investment Bank (EIB) Group to create a pan-European 

guarantee fund providing that way loans up to €200 billion 

for companies with a focus on small and medium-sized 

enterprises (SMEs) throughout the EU [15, 17, 18, 19]. 

European Stability Mechanism set up Pandemic Crisis 

Support based on an existing credit line, which will include 

loans available to all euro area member states up to 2% of 

their internal product estimated at €240 billion. The EU also 

has increased its budget for 2020, with €3.1 billion as 

response to the COVID-19 crisis [18, 19]. This additional fund 

will be used to purchase and distribute medical supplies, 

including protective gear and ventilators, boost the 

production of testing kits, build mobile hospitals, transfer 

patients for treatment in between member states, 

repatriate EU citizens stranded abroad [19]. 

The EU has also adopted measures to ensure additional 

flexibility in the use of structural funds. On behalf of  
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Coronavirus Response Investment Initiative Plus member 

states can transfer money between different capital lines in 

order to meet their needs, resources can be redirected to 

the most affected regions and the opportunity request up to 

100% financing from the EU budget between 1 July 2020 and 

30 June 2021 for programs involving measures with impact 

in the COVID-19 pandemic [15, 16]. The EU and its member 

states were working to repatriate more than 650.000 EU 

citizens stranded abroad. EU countries and EU delegations 

provide consular assistance to help EU citizens return home, 

providing 75% of the costs of the return flights and add 

measures in order to help them to cross EU borders [16].  

Although Li at all [10] estimate that 86% of all infections 

were undocumented prior to 23 January 2020, when travel 

restrictions were beginning per person, the transmission 

rate of undocumented infections was 55% from all of 

documented cases. Due to their increasing factor, 

undocumented patients were the source for 79% of 

documented cases [12]. They conclude that two favorable 

condition are rising: existing estimates of case-fatality rates 

might be over-estimate and a grade of immunity is present 

in the system [12]. But they underline also that probably 

when interventions started in Europe and US the virus was 

already widely spread and simulation regarding on how 

measures of suppression will flatten the curve in the short 

period may be over-optimistic [12]. 

NATIONAL STRATEGY AND HEALTH ECONOMIC IMPACT 

Geopolitical context 

Romania is one of the countries that has to face the infection 

of the population with the new coronavirus. The most recent 

statistics shows that Romania has around 4.7 mil people that 

lives outside the country and they are spread all over the 

world [3, 19, 20].  

According to statistics reported by the Ministry of Foreign 

Affairs from the total number of the Romanians that lives 

outside the borders in Italy lives 1.206.938 people which 

means that around 25% are located in the country that has 

the largest outbreak of the pandemic, and around 19% lives 

and works in Spain. This is the reason why Spain has become 

the second deadliest hotspot for COVID-19 after Italy with 

27.967 cases and its death toll reached 24.824 on 1st of May 

2020 [19, 20]. 

Having Italy as a “model “of how fast the virus spread among 

the citizens, medical stuff and hospitals and that no real 

actions were made until the spread was out of control, 

Romania introduced lockdown measures at an early stage in 

the outbreak: cancelled almost all flights in and out of the 

country, starting with the ones from the red zone, 

authorities were also quick to close bars, restaurants, 

cinemas and schools. Police were urging people to stay at 

home [19, 20]. 

The representatives of the Intersectoral Committee for the 

Prevention and Limitation of Diseases with the New 

Coronavirus (COVID-19), together with the representatives 

of the authorities responsible for this field, held a 

teleconference on the evening of February 22, 2020, taking 

into account the evolution of cases in Italy areas where many 

Romanian citizens are or traveling from [19]. 

After this point the public health authorities included 

persons arriving in Romania from the affected localities in 

the Veneto region and the province of Lodi / Lombardy or 

who have traveled to these localities in the last 14 days, in 

the category of those who must stay in quarantine for 14 

days after entering the country. These measures were 

similar to those applied by the Italian authorities. At the 

same time, upon arrival in Romania, all asymptomatic 

passengers from the affected areas, respectively Hubei 

(China) or from 11 regions of Italy will be sent to quarantine 

for a period of 14 days [1, 2, 19]. 

New measures were sent by the Ministry of Health to the 

health units and family doctors, through the county and 

Bucharest public health directorates which included [21]: 

 measures to control and prevent infection with the new 

coronavirus at land, sea / river and air border crossings. The 

Ministry of Health provided the necessary medical staff at 

the border crossing points, with specialists from the public 

health directorates, including by secondment from other 

counties and health units; 

 all persons, who fall within the definition of a suspicious 

case, should be reported immediately by all health units 

where they appear (emergency units, hospitals, family 

doctors) to the public health departments and the 

Monitoring Service within Emergency Situation Department 

(DSU); 

 Ministry of Health completed the legislative framework 

with necessary measures for quarantine and for the 

management of suspected and confirmed cases of 

coronavirus infection (COVID-19); 

 public information campaign on the new coronavirus 

infection; 

 individual and collective prevention measures were taken 

and extended with a daily information bulletin on the 

evolution of the situation at international level and any 

additional measures taken by the Romanian authorities; 

Also, on March 10, 2020 the Ministry of Health 
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operationalized the Operational Coordination Center, a unit 

that establishes in operational time the connection with the 

public health directorates and health units under the 

Ministry of Health subordination, to identify in real time the 

risk situations associated with COVID 19 infection and to 

establish measures that are required [20, 21]. 

The Operational Center had to provide up-to-date 

information and all the useful and vital information to 

establish the correct measures for the epidemic phases,  real 

time stocks of medicines, medical equipment and 

disinfectants existing at national level in hospital units, the 

number of medical staff involved in the actions in order to 

limit the spread of infection, the number of free beds in 

infectious disease departments and Intesive Care Units [21]. 

Other important measure was to limit the scheduled 

hospitalizations in the hospitals coordinated by the Ministry 

of Health, in relation to the degree of bed occupancy 

(including ICU beds) and the local epidemiological evolution 

corroborated with daily report the situation of bed 

occupancy of the hospitals in the centralized electronic 

system of the Coordination Center. This measure was 

necessary both to ensure the capacity of hospitals to take 

over cases and to manage material and human resources 

correctly and efficiently [21]. 

Adequate public communication was ensured so that, during 

this period, the public could turn to hospitals only for 

emergencies. The aim was to avoid congestion in the 

sanitary units [21]. At that point was established a support 

network for infectious disease hospitals depending on the 

contagiousness of non-coronavirus cases. These hospitals 

are going to be support hospitals, in which patients will be 

transferred from the Infectious Diseases Hospital. In a first 

phase, was recommended that the support hospitals not be 

represented by the important emergency hospitals in the 

area, which can provide medical assistance for the other 

medical-surgical emergencies [21].  

The Ministry of Health Plan also provides measures in case 

of extend of the crisis and in case of capacity exceed of 

Infectious Diseases Hospitals, as well regulations on the use 

of protective equipment [21]. 

On March 11, 2020 at the proposal of the Ministry of Health, 

the National Committee for Special Emergency Situations 

issued an order for including the temporary suspension, for 

a period of 6 months, of distribution, outside Romania, of 

medicines, medical devices and sanitary materials essential 

in prevention and treatment conditions associated with 

COVID-19 infection [21]. 

This measure is part of the action plan of the Ministry of 

Health which aims to provide adequate and continuous 

stocks of medicines, medical devices and essential medical 

materials in this situation. The list was going to be 

established together with the experts from the specialized 

commissions of the ministry, taking into account in 

particular, medicines such as: antivirals, anti-inflammatory, 

antibiotics, antipyretics, antifungals, anesthetics, sedatives, 

as well as other medicines considered necessary in the 

treatment of cases of COVID-19 and their complications [21]. 

The list also included medical supplies and medical devices 

such as overalls, gloves, syringes, masks, goggles, 

disinfectant solutions, as well as other medical supplies and 

devices identified as necessary for the management of 

COVID-19 cases [21]. 

The Centre for Supervision and Control of Transmissible 

Diseases issued  recommendations which were published on 

12 March 2020 [21]. 

• The preventive measures considered as most effective 

include: frequent hygiene of the hands with hydro-alcoholic 

substances through friction if hands are not visibly dirty, or 

with water and soap if the hands are dirty; avoid touching 

eyes, nose and mouth; practice respiratory hygiene by 

coughing or sneezing in the elbow, or use napkin/tissues and 

throw it away immediately; wearing a mask if the person has 

respiratory symptoms and ensuring in such case the hygiene 

of the hands after removing the mask; maintain the social 

distance of minimum 1 meter from the persons with 

respiratory diseases. 

• Protective Personal Equipment (PPE) must be used based 

on exposure risk and based on the dynamic of transmitting 

the pathogen agent. The overall use of PPE will have a 

supplementary impact on the lack of supplies of PPE. 

• The state office mentions that for the people with no 

symptoms, it is not recommended to use masks of any type. 

The wearing of the masks when it is not recommended can 

cause useless costs, a burden on purchases and can create a 

false feeling of security that can lead to the neglect of other 

essential prevention measures.   

Threats and weaknesses 

In order to analyze the response to COVID-19 outbreak, we 

identify a panel of weaknesses which conduct in early stage 

to quick spread of the virus and generate uncontrolled local 

outbreaks: 

A panel of negative elements should be considered when we 

analyze the Romanian Health System response to outbreak. 

• Low infrastructure in term of hospitals, circuits, Intensive 

Care Units and number of available PPE for health workers  



Vol. CXXIII • No. 4/2020 • November • Romanian Journal of Military Medicine 

289 

• Administrative human resources with lack of management 

skills, unable to generate procedures and coordinates the 

Public Health Departments 

 
Figure 5: Panel of weaknesses regarding response to COVID-19 

outbreak 

• Health workers with low compliance at medical 

information and epidemiologic resources, unwilling in many 

situations to respect the new statement measures and 

legislation provided by Ministry of Health and National 

Health Institute 

• Not as a last item, migration, the return of Romanian 

citizens from pandemic areas of Europe crossing the borders 

using in many situations false document of false declaration 

and being extremely low compliant of rules and measures, 

regarding quarantine or in self isolation 

Ministry of Health strategy 

Despite those negative elements a proper and relatively 

quick response of Public Health System and it could say that 

the taken measures were harmonize and synchronize with 

the European coordinates. Romanian Government through 

Ministry of Health established 5 directions as a strategy 

which enhanced the national response to COVID-19 disease. 

When “everything is vital and important“, Ministry of Health 

and the other public institution involved in fighting the 

pandemic had to prioritize the initiatives. In order to do that 

a Plan of measures for the preparation of hospitals in the 

context of the COVID-19 Coronavirus epidemic was 

approved. This plan was the base of the strategy framework 

regarding the hospitals that can treat patients infected with 

COVID19. In collaboration with the local public 

administration authorities, based on the local analysis of 

patient care capacities, was generated and approved the List 

of support hospitals for COVID - 19 positive patients 

requiring treatment for specific pathologies (eg heart 

disease, orthopedics, etc.) 

Thus, a number of 57 hospitals/outpatient departments/ 

buildings, 44 maternity hospitals, 60 hospitals and centers 

for performing dialysis procedures in all counties of the 

country and Bucharest were identified and designated as 

support units. 

Supportive cases of COVID 19 that require medical care for 

other pathologies are also treated in support hospitals. 

As a first step, designated support hospitals are non-

emergency medical units that can provide medical care for 

other medical and surgical emergencies. Included in the 

network of support hospitals, municipal/city units and 

hospitals in other counties mainly those with Infectious 

Diseases departments, as well as hospitals in other networks 

than the Ministry of Health (Ministry of Transport, Ministry 

of National Defense, private health units). 

 
Figure 6: Romanian Ministry of Health direction strategy 

“The plan of measures for the preparation of the hospitals 

was elaborated by the specialists within the specialized 

commissions ICU, infectious diseases and specialists within 

the Ministry of Health, based on the recommendations of 

the WHO and EC. I asked the managers of the health units, 

but also the public health departments, the ambulance 

services to inform the medical and auxiliary staff, repeatedly, 

the procedures to be followed in this crisis situation, all the 

existing measures in the plan of measures, especially the 
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regulations. regarding the prevention measures and the 

correct use, depending on the exposure, of the medical staff, 

but also of the auxiliary” [21]. 

Also, all health units from public and private system have the 

obligation to ensure the provision of medical care to all 

patients, in accordance with the disposition of the approved 

plan of measures. Any refusal to ensure the provision of 

medical care according to the specific attributions it’s going 

to be sanctioned according to the legal disposals [21]. 

Develop an action plan 

In order to be able to control and establish the right 

measures Ministry of Health with the help of the Operational 

Center were able to collect in  real time the stocks of 

medicines, medical equipment and disinfectants existing at 

national level from the hospitals, the number of medical 

staff involved and the number of free beds in infectious 

disease departments and Intensive Care Units.  

As we could see the plan is to deliver the equipment or 

medication where is most needed, or to purchase the 

equipment or medication where is most needed.  

In order to simplify the Purchases of materials, medicines 

and equipment necessary to combat the COVID-19 

pandemic, during the state of emergency, are made directly 

by the central and local public authorities, the legal entities 

in which the state is the majority shareholder, the public 

health directorates, the health units, as well as the National 

Administration of Penitentiaries and the units subordinated 

based on the obligation to draw up a note justifying the 

necessity of the acquisition. 

Regulations have been approved on the use of personal 

protective equipment (PPE) at the level of the health unit, 

rationally and correctly, depending on the department, staff 

and type of activity. Thus, in the context of COVID-19, 

personal protective equipment should be used based on the 

risk of exposure (eg type of activity) and the transmission 

dynamics of the pathogen (eg contact, drops or aerosols). 

The type of PPE used when caring for patients with COVID-

19 will vary depending on the situation, healthcare staff and 

work carried out. Medical personnel involved in the direct 

care of patients should use the following PPE: gowns, gloves, 

mask and eye protection (goggles or face shield). 

Specifically, for aerosol-generating procedures for patients 

with COVID-19 (eg: intubation, noninvasive ventilation, 

tracheostomy, cardiopulmonary resuscitation, manual 

ventilation before intubation, bronchoscopy, gastroscopy, 

and COVID PCR testing) medical personnel should use as 

protection, gloves, gowns, masks FFP2 and FFP3; waterproof 

aprons will also be used if overalls/gowns are not 

waterproof. 

Build a communication plan 

Creating a communication plan to collect key information 

from stakeholders regarding the planned initiatives and the 

capacity building was an important step in order to manage 

media coverage of the topics related to the new coronavirus 

infection.  

Therefore, by the Decision of the National Committee for 

Special Emergency Situations no. 2 from February 24 2020 

The Strategic Communication Group was established and it 

consists experts from several institutions like Ministry of 

Health, Ministry of Defense, Emergency Situation 

Department, National Institute of Public Health, General 

Inspectorate for Emergency Situations. 

In order to support the population a Free Direct Line 

(Telverde) has become operational for coronavirus 

information in coordination of National Institute of Public 

Health and people can request information on how the virus 

manifests itself, how to prevent the disease and other details 

related to preventive behavior. However, the experts 

informed the populations that if they have any health 

problems or suspect that you may be infected, to continue 

to call the emergency number. 

Workforce optimizations strategies 

The evolution of the epidemiological situation determined 

by the spread of coronavirus on the Romanian territory, as 

well as the declaration of the pandemic by the World Health 

Organization determined the public health risk assessment 

for the next period as a result of the increased number of 

active surveillance, early detection , isolation and treatment 

of positive COVID 19 cases, follow-up of contacts and 

prevention of the continuous spread of the infection which 

imposes the need for additional staff involved in these 

activities [3, 20]. 

Therefore, at the proposal of the Ministry of Health, the 

Government of Romania approved the supplementation 

with 2000 positions within the county public health 

directorates and county ambulance services for a 

determined period of 6 months with 2000 positions [21]. 

In the current situation, the operative crews of the 

ambulance services are involved both in the transport of 

patients confirmed with COVID-19, and in the collection of 

samples from people in quarantine or home isolation. 

Also, the staff of the public health directorates ensures the 

epidemiological triage from the border crossing points, 

monitors the self-isolated persons at home, monitors the 
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quarantined persons, collects field samples from the persons 

corresponding to the case definition for testing for COVID-

19. 

Currently, the number of posts allocated and fully 

distributed by ministerial order for the county and Bucharest 

public health departments is 3.862, and for the county 

ambulance services and the Bucharest-Ilfov Ambulance 

Service is 11.733 posts [21]. 

In order to prepare the health units and the health system 

and the emergency system to cope in case of an exponential 

increase of the cases with COVID and in case of signaling a 

personnel deficit in some areas it was necessary to detach 

the health personnel to cover the needs in the area. 

Therefore, specialized medical staff, primary care physicians, 

specialists or residents, medical staff, health auxiliaries and 

medical staff with higher education (chemists, biologists, 

biochemists, physicists, pharmacists and balneo-

physiotherapists) employees of public health units are about 

to be seconded or delegated to other public health units that 

have a major staff shortage. 

Management strategies 

The socks which make up the pandemic cause a sharp drop 

in consumption and investment all over the world. With the 

previous experiences of pandemics, governments across the 

world have exercised a stronger caution towards outbreak 

by taking early measures, such as straitening the health 

infrastructure to prevent the outbreak.   

With the measures taken by MoH regarding the fact that 

many hospitals were force to close outpatient departments 

and postponing or canceling elective visits and procedures, 

it’s most likely that the financial viability to be threatened, 

especially for those with preexisting financial challenges and 

those heavily reliant on revenue from outpatient and 

elective services.  

A 2018 report from the Agency for Healthcare Research and 

Quality suggested that elective admissions accounted for 

more than 30% of total inpatient hospital revenue [22]. 

Elective procedures, especially orthopedic and cardiac 

surgical procedures, are among the most profitable services 

for hospitals[23]. By one estimate, hospitals earn $700 more 

for elective admissions than for admissions through the 

emergency department [24]. Furthermore, for many 

hospitals, outpatient revenue now equals inpatient revenue, 

elective or otherwise [25]. 

Also in Romania though reduced outpatient and elective 

revenue may be partially offset by higher hospital and 

intensive care unit occupancy during the COVID-19 

pandemic, and by an increase in services after the pandemic 

ends, this may not mitigate losses (particularly given the 

need for surge personnel and resources) or be evenly 

distributed across hospitals. 

The COVID-19 pandemic represents an unprecedented 

medical and economic challenge for the Romanian health 

care system. In the absence of robust and sustained 

governmental support, almost all hospitals will experience 

financial difficulties. 

But hospitals that are smaller, independent, rural, and have 

critical access status are particularly at risk. Policymakers 

provided dedicated support to these hospitals to access 

funds and allocated additional funding to them during the 

COVID-19 pandemic. 

Table 1: Global Healthcare Systems Data 

Country Australia 
New 

Zealand 
Germany UK US Romania 

Healthcare expenditures 
per capita 

AU $7845 
($5,612) 

NZ $5,892 
($4,015) 

€4,544 
($4,924) 

£2,989 
($2332) 

$10,612 
€1,029 

($1,115) 

Medical practitioners per 
1,000 people 

3,94 3,35 4,3 2,8 2,6 2,8 

Beds per 1,000 people 3,9 2,6 6 2,5 2,8 6,8 

Population aged +60 (%) 21,4 21,3 28,2 23,8 17 22,6 

Source: https://insse.ro/cms/files/publicatii/Romania_in_cifre_breviar_statistic_2018.pdf, https://www.ibisworld.com/industry-insider/coronavirus-insights/ 

effects-of-covid-19-on-global-healthcare-systems/ [26] 

According to the Medical Group Management Association, 

97% of medical group practices have experienced a negative 

financial impact directly or indirectly related to COVID-19. 

On average, these practices report a 55% decrease in 

revenue and a 60% decrease in patient volume since the 

start of the COVID-19 public health emergency [20, 24, 25]. 
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In order to evaluate if Romania can face the expenditures 

due to COVID-19 outbreak we tried to compare data from 

different global healthcare system in their heroic and 

unprecedented ways to meet the challenges of COVID-19. 

Hospitals and health systems face catastrophic financial 

challenges in light of the COVID-19 pandemic. We undertook 

four analyses to better understand and quantify these 

financial challenges.  

Including: 

• the effect of COVID-19 hospitalizations on hospital costs; 

• the effect of cancelled and forgone services, caused by 

COVID-19, on hospital revenue; 

• the additional costs associated with purchasing needed 

personal protective equipment (PPE); and 

• the costs of the additional support some hospitals are 

providing to their workers. 

a) Net Financial Impact of COVID-19 Hospitalizations 

At this time there are no official estimates of the net financial 

impact of COVID-19 hospitalizations   but for the over 6,800 

patients tested positive until end of April, an expense of over 

77 million lei (approximate 15 million euros) is estimated by 

the Ministry of Health [21, 26]. 

Table 2: Expenditure on protective equipment against COVID-19 

Equipment LEI Euro 

Protective coveralls 50,5 mil 10,4 mil 

Disposable gown 15,2 mil 3,1 mil 

Disposable caps 876,000 180,000 

Disposable boots 3,1 mil 653,000 

Disposable sort 732,000 150,000 

Disposable gloves 7,7 mil 1,6 mil 

Protective eyewear 2,2 mil 453,000 

Protective visors 3,1 mil 640,000 

FFP2 Mask 19,4 mil 4,1 mil 

FFP3 Mask 2,4 mil 510,000 

Surgical Mask 36,9 mil 7,6 mil 

Disinfectant 21,8 mil 3,1 mil 

Total 153,9 mil 32,5 mil 

Source: Ministry of Health data collection from territory 30 April, 2020[27] 

b) Total Revenue Losses from Cancelled Surgeries and Other 

Services 

As a result of cancelled hospital services due to the COVID-

19 pandemic, hospitals stand to lose approximately $200 

million lei (approximate 40 million euros) in revenue over a 

period of four months, from March to end of April 2020. This 

includes cancelled surgeries, various levels of cancelled non-

elective surgeries and outpatient treatment, and reduced 

emergency department services [26]. 

c) Additional Costs Associated with Purchasing Needed PPE 

In order to estimate future expenditures and budget 

allocation Ministry of Health is collecting regularly data from 

territory regarding the consumption and demand for 

equipment and supplies, such as PPE, which considerably 

increased as a result of the COVID-19 pandemic. Hospitals 

have incurred additional costs as they struggle to acquire 

additional supplies to meet the needs of their patients and 

staff. Moreover, current guidelines require all hospital 

workers to wear some PPE, regardless of whether they are 

in direct contact with COVID-19 patients. These guidelines 

increase the need and expense for PPE relative to normal 

operations. 

d) Costs of Additional Support Some Hospitals are Providing 

to their Front-line Workers 

The govern could not yet estimate the cost of support for 

front-line hospital workers in COVID-19 hotspots for costs of 

providing child care, housing, transportation, and medical 

screening and treatment for COVID-19 for front-line workers 

but measures were taken to provide such services for them 

[27]. 

This report attempts to quantify these effects over the short-

term, which are limited to the impacts over a two-month 

period from March 1, 2020 to April 30, 2020. 

Although the government moved quickly to provide relief 

and the budget expenditures was increase by 2,5 billion 

euros in order to fight the financial impact, more help is 

needed [26, 27]. 

This includes: 

• 120 million euros were added in staff costs, and this 

includes the payment of the risk incentive of 500 euros gross 

per month for doctors, medical staff, paramedical staff, 

including auxiliary staff directly involved during the 

emergency. 

• Social security expenditures from National House 

increased by over 1,4 billion euros (technical unemployment 

and other health expenditures). 

• Expenditures on the reserve fund increase by 3 billion lei.  

• The Ministry of Labor also receives 1,6 billion euros and 

the Ministry of Health 785 million euros. 
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Following the immediate measures and reallocations of the 

government, the Ministry of European Funds obtained 

following the negotiations with the European Commission, a 

package worth 1.16 billion euros, European funds that will 

be injected urgently into the Romanian medical system to 

contribute to the socio-economic measures taken by the 

Government during this period [15, 16, 26, 27]. 

The allocation is going to cover expenditures as following 

[15, 16, 26, 27]: 

• 100 million euros reimbursement of the risk incentive of 

500 euros gross per month for doctors, medical staff, 

paramedical staff, including auxiliary staff directly involved 

during the emergency; 

• 350 million euros for reimbursements of the purchases of 

medical equipment (ventilators, injectors, COVID-19 tests, 

etc.) and protective equipment (masks, gloves, coveralls, 

etc.), with the possibility of increasing the allocation to 500 

million. 

• 682 million euros for the purchase of medical equipment 

and equipment for the coordination system of the national 

emergency system, by financing an IGSU project. 

The World Bank has allocated more than $1.4 billion to 

support the efforts of European and Central Asian countries 

to combat the effects of the COVID-19 pandemic. As of April 

2, 2020, it has been approved to allocate approximately $ 

490 million to be distributed for new emergency response 

programs [15,16]. In addition, it was decided to reallocate 

approximately $ 925 million, which will be redistributed 

from existing projects and loans, as well as additional 

funding, to support countries working to combat the effects 

of the COVID-19 pandemic [15]. Ministry of Health has 

purchased equipment for medical protection and treatment 

to fight against COVID worth 29 million euros from projects 

financed by the World Bank in Romania [27]. 

CONCLUSIONS 

Global shock needs global response, with little or no 

government interventions, economic costs will be huge. For 

decrease negative impact, Government spending should be 

as large as the predicted economic costs, focusing directly on 

cash disbursement to firms and households. Central banks 

should support financial the government, not just through 

their own reserves but also by printing money if necessary. 

It is clear state that no country has fiscal capacity to stand 

alone [28].  

Government priority should be on health expenditure but as 

the specialist anticipated is mandatory to generate a 

strategy to flatten the contagion curve that may rise back in 

the end of 2020. The tasks of test ‘at random’ representative 

samples of the population to identify the most contagious 

groups and isolate immediately the more vulnerable (e.g. 

the old) should be in front of strategy. A global expand of 

intensive care capacity (both beds and equipment) by 

building new units or convert available other type of 

buildings (e.g. hotel, barracks, etc.) is needed. Another 

imperative measures is to relocate patient who need 

intensive care to non COVID hospitals in order to increase 

capacity of that one placed in concentrated aria of contagion 

in terms of human resources and infrastructure. 

Romania has harmonized with WHO and European Union 

requirements regarding preventive measures and legislation 

for COVID-19 disease and show a major and continuous 

concern in increasing testing capacity although the number 

of experts in that field was decreasing year by year. Despite 

the major weaknesses Ministry of Health adopted the best 

measures in order to combat the negative impact of 

pandemic. A perfect management strategy was setup in local 

outbreaks areas, introducing military management in 

hospitals in which wrong management decision were taken 

in early stage of COVID-19 disease. 

Ministry of Health  registered an extremely rapid reaction in 

support healthcare workers, purchase medical equipment 

and ventilators challenging the other health systems that 

faced with the same health problem forcing in a positive 

manner Public Health System for a simultaneous high inflow 

of SARS-CoV-2 positive patient in terms of human resources 

and infrastructure (mobile hospitals for patient with no and 

mild symptomatology, intensive care units etc.). 

As part of European Nation, Romanian Government realized 

the harmonization of institution using emergency state 

providing this way an outstanding panel of experts in critical 

domains which initiate the best decision in a proper time, 

find the measures and optimal solutions for access to 

European available funds, cover the huge economic cost, 

helping Health System to fight against a complete new 

disease and providing the  support for return of citizens in 

respect of European laws and Human Rights Declaration. 
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CLINICAL PRACTICE 

Therapeutic and diagnostic considerations in multiple eruptive clear cell 

acanthoma 

 

Florica Șandru1,2, Cezara Teodorescu3, Maria M. Constantin1,4, Mihai C. Dumitrașcu1,5, Raluca G. Miulescu2, Adelina Popa2 

 

 Abstract: Clear cell acanthoma represent a benign solitary epidermal tumor of the clear glycogen containing epithelial 

cells, which is quite common in dermatologic practice. The etiology of this tumor formation is not known exactly at the 

moment. Clinically, the lesion appears as a single reddish papule or papule-nodule and the characteristic of this lesion is 

represented by a peripheral scaling collarette. Although solitary lesions represent the most common form of presentation 

of the acanthoma with clear cells, less than thirtieth cases of multiple clear cell acanthoma, from two up to four hundred 

lesions, have been described in the medical literature to date. The diagnosis based on clinical features frequently needs to 

be supported using a dermoscopy exam and, in most cases, a histopathology exam is required. The treatment consists is 

complete removal (standard surgical excision, cryotherapy, electrofulguration alone, carbon dioxide laser or shave 

removal or curettage followed by electrofulguration). For the cases with multiple lesions, cryotherapy, or topical 5-

fluorouracil are preferred. 

We present the case of a 62-year-old male patient, presented to our Dermatology Department for multiple asymptomatic 

rounded papules and multiple exophytic nodular tumor formations (approximate fifteen), on the lower extremities, which 

had occurred approximately two years previously and gradually increased in number. 

 

 Keywords: multiple clear cell acanthoma, glycogen containing epithelial cells, surgical excision, cryotherapy  

   

INTRODUCTION 

Clear cell acanthoma represents a benign solitary epidermal 

tumor of the clear glycogen containing epithelial cells, which 

is quite common in dermatologic practice. The clear cell 

acanthoma was first described in 1962 by Dr. Degos et al. [1].  

The etiology of this tumor formation is not known exactly at 

the moment. Clinically, the most frequent part of the body 

at which level the tumor can appear is represented by the 

lower limbs, although other portions of the body at which 

this lesion can develop are represented by the inguinal 

region or scrotum, scalp, face, vermilion mucosa, far palm, 

nipple, buttock, trunk, forearm, head and toe [2, 3]. The 

period with the highest incidence of this condition is 

represented by the middle-age, with a peak incidence 
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between 50 and 60 years, and does not appear to occur in 

children. The studies did not show any sex predominance 

and there is no racial predilection. 

 Clinically, the lesion appears as a single reddish papule or 

papule-nodule and the characteristic of this lesion is 

represented by a peripheral scaling collarette, but this sign is 

not always present [4]. Some of the nodules are covered 

with a thin crust rather than a keratinous layer and quite 

often they are exuding slight moisture [1,3]. Other features 

that can be representative of clear cell acanthoma include 

vascular blush and stuck-on appearance [5]. The lesions 

usually reach a diameter between 1mm and 4 mm until a few 

centimeters, but a giant tumor has been described by 

Duperrat et al. [1].  

The lesions with this pattern, located at the level of an 

extremity, the unequivocal differentiation from Bowen's 

disease can be really difficult if is based only on clinical and 

dermoscopic features alone and is required a biopsy for the 

histological exam. The reflectance confocal microscopy has 

been used for the examination of the non-melanocytic 

neoplasms. The exam is usually showing microscopic 

findings similar to the optical histology. 

CASE REPORT 

We present the case of a 62-year-old male patient, from the 

urban area, non-smoking, presented to our Dermatology 

Department for multiple asymptomatic rounded papules 

and multiple exophytic nodular tumor formations 

(approximate fifteen), on the lower extremities, which had 

occurred approximately two years previously and gradually 

increased in number.  On dermatological examination, the 

exophytic nodular tumor formations were well delimited on 

palpation with the diameter between 3mm and 15mm, 

some of them with exudative surface and reddish-brown 

nipples (Figure 2), while the other of the tumor formations 

had a dry surface, with a squamous and hyperkeratotic 

consistency (Figure 1 and Figure 3). 

Figure 1: Nodular tumor formations 

 

From his medical history, we found out that our patient is 

suffering from an HTA II degree and chronic venous 

insufficiency CEAP III; no history of drug ingestion was 

suspected. No other abnormal physical signs were found. 

Routine blood examination was in normal limits. 

Figure 2: Nodular tumor formations 

 

Figure 3: Nodular tumor formations with a dry surface and 

squamous and hyperkeratotic consistency. 

 

Dermoscopy showed glomerular and punctiform vessels 

with a “pearl necklace” distribution. This image is highly 

characteristic of clear cell acanthoma (Figures 4 and 5). 

Figure 4: Dermoscopy 
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Figure 5: Dermoscopy 

 

An excisional biopsy of one lesion followed by 

histopathological examination was performed. The 

histopathological examination showed psoriasiform 

elongation of plump and interconnected rete ridges, 

parchetosis and vascular ectasia in the papillary dermis 

(Figure 6), acanthosis, agranulosis, parakeratosis, and 

increased number of vessels in the papillary dermis (Figure 

7); a periodic acid-Schiff reaction (PAS stain) demonstrated 

clear keratinocyte with pale cytoplasm, containing a large 

amount of glycogen (Figure 8). 

Figure 6: Histopathological exam – psoriasiform elongation of 

plump and interconnected rete ridges, parchetosis, and vascular 

ectasia in the papillary dermis, HE stain x40. 

 

Figure 7: Histopathological exam – acanthosis, agranulosis, 

parakeratosis, an increased number of vessels in the papillary 

dermis, HE stainx100. 

 

After establishing the diagnosis using the histopathological 

examination, the surgical excision of the larger tumor 

formations was decided, under local anesthetics with Xilina 

1%, with the suture per-primam with non-absorbable suture 

threads and local dressing with Baneocin powder, and the 

others smaller lesions were treated by cryotherapy, using 

liquid nitrogen and a cotton wool swab, applied for fifteen 

seconds and repeated after one minute. All lesions were 

resolved with minimal residual scarring with no relapse at 

five months of dermatologic follow-up. 

Figure 8: Histopathological exam – Clear keratinocyte with pale 

cytoplasm, containing a large amount of glycogen, demonstrated 

with a periodic acid-Schiff reaction, PAS stainx200. 

 

DISCUSSION 

Although solitary lesions represent the most common form 

of presentation of the acanthoma with clear cells, less than 

thirtieth cases of multiple clear cell acanthoma, from two up 

to four hundred lesions, have been described in the medical 

literature to date [6]. The diagnosis based on clinical features 

frequently needs to be supported using a dermoscopy exam 

and, in most cases, a histopathology exam is required. 

Dermoscopy can show dotted or globular vessels, similar to 

those that can be seen in Bowen disease and psoriasis [7,8].  

Also, research has shown an association between clear cell 

acanthomas and some other conditions including arthropod 

bites, viral infections, seborrheic keratosis, xerosis, hyttiosis, 

stasis dermatitis, and varicose veins [9]. 

The etiology of clear cell acanthoma is not well understood 

and is no evidence that trauma toxic, drugs, or substances 

lead to the onset of tumors. In clear cell acanthoma, exist a 

metabolic enzyme defect, an enzyme that has an important 

role in the synthesis of keratin [6]. Some authors consider 

that is an inter-relation with the output of melanocytes and 

the interaction between melanocyte and keratinocyte. Some 

of the authors consider that lesions are benign epithelial 

neoplasm, while others stand up the hypothesis that the 

origin of this tumor formation is an inflammatory one [7]. 

Some authors that clear cell acanthoma represent a variant 

of seborrheic keratosis with the keratinocytes containing 

abundant amounts of glycogen [10]. In the medical 

literature, have been reported neither spontaneous 
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regression nor malignant transformation to data. 

The most characteristic histopathologic features of clear cell 

acanthoma are the clear cells with acanthotic epidermis 

composed of a high composition of glycogen that can be 

highlighted by positive PAS-Periodic acid-Schiff-staining and 

the removal of the staining after the diastase digestion. The 

epidermis is in most cases infiltrated with an abundant 

number of neutrophils, which may lead to micro-abscesses 

in the corneum parakeratotic stratum. The Malpighian layer 

includes slight spongiosis or several pyknotic neutrophils in 

the intercellular spaces. The papillary dermal layer includes 

mixed cellular infiltrate and ectasia. A well definite line of 

demarcation limits the tumor. This line is produced by 

epidermal cells, which are increased in size, except those in 

the basal layer. The histochemical examination shows the 

absence of phosphorylase - a constitutive enzyme, able to 

demote glycogen [11]. The electron microscopy 

examinations have revealed glycogen granules in the dermal 

layer [12]. Video-dermatoscopy has been introduced among 

the modern methods, for the diagnosis of clear cell 

acanthoma, highlighting homogeneous pinpoint-like 

vascular lesions, that have a bush-like aspect if is set a higher 

magnification [13].  

Multiple clear cell acanthoma – from two up to four hundred 

lesions – have been described in the medical literature until 

the moment date. The first multiple clear cell acanthoma has 

been first described by Delacretaz in 1964 [14]. 

Differential diagnoses include vulgar warts, pyogenic 

granuloma, Kaposi disease, amelanotic melanoma, 

dermatofibromas, traumatized hemangioma, Bowen’s 

disease, basal cell carcinoma, squamous cell carcinoma, 

irritated seborrheic keratosis, and psoriasis [15-21]. 

The treatment consists is complete removal (standard 

surgical excision, cryotherapy, electrofulguration alone, 

carbon dioxide laser or shave removal or curettage followed 

by electrofulguration) [22]. For the cases with multiple 

lesions, cryotherapy, or topical 5-fluorouracil are preferred 

[23, 24]. In our case, even if the lesions were multiple, the 

surgical approach supplemented with cryotherapy was 

found to be a good choice. Therefore, we opted for standard 

surgical excision, cheap and painless (because we used local 

anesthesia with Xiline) for larger tumor formations and the 

other smaller lesions were treated by cryotherapy, using 

liquid nitrogen. After two sessions, lesions were completely 

healed without relapse and with a good aesthetic result. In 

conclusion, we can say that cryotherapy is still an optimal 

method for treating forms of multiple eruptive clear cell 

acanthoma, but if there are lesions with a larger diameter 

among the tumors, classical surgical excision may also be 

combined. 

CONCLUSIONS 

Clear cell acanthoma is a rare benign epithelial tumor that 

presents typically as a solitary tumor, but there are cases 

with multiple lesions. The tumor is red/red-brown, dome-

shaped papule, or nodule.  A peripheral wafer-like scale 

collarette represents the classical presentation in majority 

lesions, but this sign may not always be present.  The surface 

may have a crusted appearance or a moist appearance and 

may bleed with minor trauma.  The tumor slowly enlarges 

over several years. 

Dermoscopy reveals a highly characteristic pattern, a sign 

that can be utilized to aid in diagnosing a clear cell 

acanthoma - the the “pearl necklace” appearance 

(glomerular/pinpoint blood vessels present in a curvilinear 

and reticular pattern), but a skin biopsy is usually performed 

to confirm the diagnosis. The preferred treatment of clear 

cell acanthomas is complete removal (standard surgical 

excision, cryotherapy, electrofulguration alone, carbon 

dioxide laser or shave removal or curettage followed by 

electrofulguration). In our case, even if the lesions were 

multiple, the surgical approach (for larger tumor formations) 

supplemented with cryotherapy (for the smaller lesions) was 

found to be a good choice. In conclusion, we can say that 

cryotherapy is still an optimal method for treating forms of 

multiple eruptive clear cell acanthoma, but if there are 

lesions with a larger diameter among the tumors, classical 

surgical excision may also be used. 

Although solitary lesions represent the most common form 

of presentation, less than thirtieth cases of multiple clear cell 

acanthoma have been described in the medical literature to 

date. Therefore, our case with approximate fifteen lesions 

could be classified as multiple eruptive clear cell acanthoma. 
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VARIA 

The effect of implementing collaborative care model on diet compliance in 

hemodialysis patients 

 

Hossein Habibzadeh1, Sima Pourteimour1, Rasool Gharaaghaji Asl2, Sahar Kazemi1 

 

 Abstract: Non-compliance to diet and increased fluid intake can lead to unpleasant side effects and premature mortality 

in hemodialysis patients. Intervention strategies in educational and cognitive-behavioral domains can be used to improve 

diet compliance and restrict fluid intake in hemodialysis patients. The present study aimed to implement a participatory 

care model on diet compliance in patients undergoing hemodialysis referred to the Urmia Hemodialysis Center of Urmia 

in 1397.   

The present study is an experimental-randomized study that was performed on 60 patients undergoing diet without 

hemodialysis referring to Urmia Hemodialysis Center of Urmia. From 175 patients undergoing hemodialysis based on 

laboratory parameters of non-compliance patients and 60 patients were selected based on simple randomization and 

were randomly divided into intervention and control groups. After intervention steps of participatory care, diet compliance 

of the two groups was compared using the results of the comparable laboratory parameters. Analysis of the results of the 

present study showed that the collaborative care model significantly improved the results of laboratory parameters related 

to diet compliance in the intervention group compared to the results of the laboratory parameters before the intervention 

and the control group (p <0.05). Based on the results of the present study, it seems that participatory care intervention 

can be useful in improving diet compliance and fluid restriction in hemodialysis patients. The aim is to improve the quality 

of life of hemodialysis patients. 

 

 Keywords: chronic kidney failure, collaborative care model, diet compliance, hemodialysis  

   

INTRODUCTION 

Chronic renal failure is a progressive and irreversible 

disorder that causes the formation and increase of urea and 

other toxins in the blood [1]. In other words, chronic renal 

failure is defined as the progressive and irreversible loss of 

renal function, often leading to end-stage renal disease 

(ESRD) [2]. Hemodialysis is the main end-stage treatment for 

kidney disease (ESRD). Researchers have not considered the 

growing number of patients with ESRD as a growing problem 

in Iran and have estimated it to be a worldwide problem. 

Unfortunately, in Iran, due to a lack of control over diseases 

such as diabetes and blood pressure, there has not been 

significant success in preventing chronic kidney disease [3]. 

This failure to control the underlying diseases has resulted in 

an increase of 12% per year in the number of patients 

requiring hemodialysis nationwide (compared to the 6% 
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average increase in hemodialysis patients worldwide) and 

thus the rate of renal disease growth. It is much higher than 

the world average [4-6]. During the hemodialysis process, 

extra fluids and wastes are extracted from the blood of 

patients and this improves the patient's life and prolongs 

their life, but without proper diet, fluid restriction, and 

appropriate drug therapy, hemodialysis is not effective [7].  

Nutrition has a major impact on the treatment and fate of 

patients undergoing hemodialysis, and diet compliance is 

associated with mortality in this disease, such that 

compliance to a low-potassium diet leads to muscle 

weakness, arrhythmia, and stasis. Cardiac and death and 

elevated serum phosphate levels lead to 

hyperparathyroidism and coronary artery disease, as well as 

fluid compliance in these patients leading to weight gain 

between two dialysis sessions and complications such as 

muscle cramps, shortness of breath, Vertigo, anxiety, 

pulmonary edema, heart failure, and severe hypertension 

and threaten the patient's lifestyle [8, 9]. Low levels of blood 

albumin decrease as 1–91 g of the amino acid are lost in each 

hemodialysis session, increasing the need for hemodialysis 

patients to have more protein than normal. Decreased blood 

albumin levels are strongly correlated with hospitalization 

and mortality rates and are a determinant of mortality in 

these patients [10]. Therefore, due to the effect of renal 

failure on different parts of the body, proper nutrition, 

prevention or correction of malnutrition and dietary 

restriction are essential, so patients need a special diet to 

continue living. It includes restrictions on the consumption 

of food and liquids [11]. Patient compliance to diet is 

influenced by factors such as personal beliefs, cultural and 

social characteristics. Most studies on hemodialysis patients 

do not follow the proper diet regimen [12]. Although 

patient-centered dietary supplementation is 

complementary to hemodialysis and is recommended for 

the effective control of signs and symptoms of uremic 

syndrome along with the prevention of long-term 

complications, many patients do not follow the nutritional 

and fluid restriction plan. This will lead patients to dialysis 

inadequacy; therefore, to improve dialysis adequacy, 

educate, justify, and modify patients' attitudes about diet 

and the need to monitor the complexity of human behaviors 

in health decision-making and health decisions. Moreover, 

behavioral health promotion patterns the benefits of dialysis 

and timely referral are important [13]. The collaborative care 

model is one of the localized teaching methods that has 

been used in recent years in the Iranian nursing field. The 

model of participatory care is the use of participation in the 

care process. The purpose of this model is to establish and 

maintain an effective, balanced, and continuous relationship 

between the members and the therapeutic team and the 

patient, to increase collaboration, motivation, and 

collaboration, and to take responsibility for the treatment 

team in the treatment and care process [14]. Work-based on 

a nursing model helps to evaluate patients' status, establish 

meaningful useful communication between patients and 

nurses, set goals of care, improve quality of care, guide, and 

clarify care [15]. Therefore, the concept of "participation" in 

the care process can be used to improve and maintain an 

effective care relationship, which then creates an effective 

care relationship between the three main pillars of the care 

process: the patient, the nurse, and the physician. 

Collaborative care is a spectrum from 100% self-care to 

100% professional care in which families or health providers, 

including health personnel, physicians, nurses, social 

workers, and pharmacists are partnered [16]. Collaborative 

care encompasses part of the spectrum of care, can be a 

large or small component of self-care, and can ultimately 

lead to improved health. It will be necessary to strengthen 

the caregiver's abilities as a patient with constant stress and 

anxiety [17]. Also, the use of new participatory teaching 

methods increases confidence, understanding, and learning, 

and improves communication skills among members [18]. 

The purpose of this study was to investigate the effect of the 

collaborative care model on diet compliance in patients 

undergoing hemodialysis referred to Urmia Hemodialysis 

Center of Urmia in 1397. 

METHODS 

The present study is an experimental study with code 

IRCT20180730040641N1 in which diet non-compliance is 

considered as a risk factor for hemodialysis patients. The 

statistical population in this study was all patients 

undergoing hemodialysis referred to Urmia Hemodialysis 

Center of Urmia who was enrolled in the study according to 

inclusion criteria. Inclusion criteria included no mental 

illness, cognitive impairment, known hearing, and visual 

impairment, no use of drugs and psychotropic substances, at 

least 6 months history of hemodialysis, and ability to stand 

on weights to control weight between two sessions. Then, of 

the 175 patients undergoing hemodialysis at the center 

based on the mean laboratory, sodium, potassium, 

phosphorus, and albumin parameters in the past 6 months, 

60 patients were randomly selected as the study population 

(patients who did not adhere to their diet). They started 

studying. After informing the patients about the process of 

completing the study and completing the informed consent 

form in these patients, the collaborative care model was 

administered to the patients in the intervention group for 7 

sessions and routine care was performed for the control 

group patients. The intervention was performed by 

implementing a collaborative care model. To achieve the 
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objectives of the model, the following steps were presented 

in the form of a systematic structure that was followed by a 

logical and evolutionary set of interconnected and dynamic 

sequences, consisting of four steps: 1- Motivation: 2- 

Preparation; 3- Involvement; 4- Evaluation that was 

anticipated for each stage of the specific action plans. 

Motivation Stage: To motivate patients by communicating 

with them appropriately, familiarizing them with the ward 

and facilities available, raising awareness of patients with 

chronic renal failure, its consequences, and dangerous 

consequences were summarized. 

Educational need assessment was also done by reviewing 

and identifying patients' problems by taking biographies and 

interviews, which was a 2-hour session after filling out the 

demographic questionnaire during the hemodialysis 

process. 

Preparation Stage: Model objectives and timing of 

participatory training programs and follow-up were 

identified (one-hour session). 

Involvement phase: Training sessions and follow-up sessions 

were held at a stage (each session for 30 minutes) that 

included: 

1) The first participatory training session  

2) Second educational participatory meeting 

3) Participatory follow-up meeting first (one-month interval 

between each session half an hour) 

4) Second follow-up collaborative meeting (one-month 

interval between each session half an hour) 

Evaluation Stage: Achievement of the goals was evaluated in 

the implementation stages of the model. The evaluation was 

performed in stages at the beginning and end of each 

training session as a question and answer session. The 

training steps were simple and lecture-based. 

Implementation of the training program in 4 sessions in the 

patient's bedside with the nephrologist in the Hemodialysis 

ward of the Urmia Hemodialysis Center in Urmia for 30 

minutes individually and individually for patients. 

In the first session, the patient was provided with the 

necessary information about the nature of the disease, 

diagnostic methods, and treatment, in each training session 

after completing the training during the last 20 minutes, in 

the last 10 minutes, summarizing information, and asking 

patients questions about problems. The answer was raised. 

The second session provided information and skills on the 

importance and how to maintain a proper diet concerning 

the disease, and the third session on the final evaluation of 

education, with emphasis on follow-up and participation 

rates. 

 Educational information was also provided in the form of 

educational pamphlets and pamphlets. 

Laboratory parameters were measured and reported in two 

stages, once at the end of the intervention and the second 

time at one month interval and compared with pre-study 

values. Also, educational content was collected from 

accredited hemodialysis and nurse nursing textbooks and 

approved patient education guidelines, physicians, and 

nursing professors. 

Training sessions were also conducted by the researcher and 

supervised by the project executives. Data were analyzed 

using a t-test for independent samples and chi-square and 

repeated measures in SPSS 23 software. 

RESULTS 

The statistical population of this study consisted of 60 

patients undergoing hemodialysis with laboratory 

parameters indicating diet compliance who were randomly 

divided into two equal groups of intervention and control. 

The mean age of the patients in the intervention and control 

groups were (53.60 13 13.27) and (48.63 14 14.88) years, 

respectively, in terms of the mean duration of dialysis in both 

groups (intervention and control). It was equal to 31.02 20 

20.45 and 33.13 18 18.54 months, respectively. 

There was no significant difference between the two groups 

in terms of age and duration of dialysis. The t-test was 

homogeneous in terms of mean age (p = 0.17), duration of 

dialysis (p = 0.84) and patient weight (p = 0.16) (Table 1). 

Table 1: Comparison of quantitative demographic characteristics of the studied samples in the two intervention and control groups 

Variable 
Intervention group Control group Test statistics 

Independent t-test 
P-value 

Mean SD Mean SD 

Age of patients 53.60 13.27 48.63 14.88 t=1.36 df=58 0.17 

Duration of dialysis 31.02 20.45 33.13 18.54 t=-0.19 df=58 0.84 

Weight of patients 68.83 11.59 72.98 10.98 t=-1.43 df=58 0.16 

SD – standard deviation
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Regarding the qualitative demographic characteristics that 

could influence the outcome of the intervention, based on 

the results of the Chi-square test in Table 2, no significant 

difference was observed between the two groups 

(intervention and control). In other words, two groups were 

gender (P = 0.43), occupational status (P = 0.46), educational 

status (P = 0.60), marital status (P = 0.71) and income (P = 

0.51) were homogeneous. 

 

Table 2: Comparison of qualitative demographic characteristics of the samples in the intervention and control groups 

Variable 
Intervention group Control group 

Test result 
Number Percent Number Percent 

gender 

 

female 17 56.7 14 46.7 =0.602X 

Df=1 P=0.43 man 13 43.3 16 53.3 

job 

 

retired 11 36.7 14 46.7 =1.552X 

Df=2 

P=0.46 

housewife 9 30 5 16.7 

does not have 10 33.3 11 36.7 

education 

status 

 

illiterate 10 33.3 10 37 

=1/842X 

Df=3 

p=0/60 

high school 15 50 12 44.4 

diploma 1 3.3 3 11.1 

above the diploma 4 13.3 2 7.4 

marital status 

 

married 26 86.7 25 83.3 X2=0.13 

p=0.71 single 4 3 /13  5 16.7 

income more than spending 4 13.3 3 10 
=1.342X 

Df=2 
spending equal expense 7 23.3 4 13.3 

less than spending 19 63.3 23 76.7 

Table 3: Comparison of mean scores of laboratory parameters between the intervention and control groups in hemodialysis patients 

Variable Group 
Intervention group Control group 

P-value 
Mean ± SD Mean ± SD 

potassium Before intervention 5.65±0.68 5.63±0.43 0.86 

After the intervention 5.11±0.52 5.41±0.42 0.017 

After one month of intervention 4.10±0.26 5.25±0.40 <0.001 

P-value <0.001 <0.054  

Phosphorus Before intervention 5.42±0.98 5.45±0.55 0.87 

After the intervention 5.19±0.7 5.34±0.54 0.31 

After one month of intervention 4.22±0.59 5.31±0.27 0.001 

P-value <0.001 0.15  

Sodium Before intervention 139.74±3.24 138.63±0.77 0.15 

After the intervention 138.07±3.25 137.90±2.33 0.82 

After one month of intervention 136.97±2.64 138.30±2.50 0.050 

P-value <0.001 0.34  

Albumin (protein) Before intervention 4.07±0.54 3.93±0.44 0.28 

After the intervention 4.24±0.46 3.78±0.41 <0.001 

After one month of intervention 4.54±0.42 3.59±0.52 <0.001 

P-value <0.001 0.058  

SD – standard deviation

The results of the t-test of two independent groups 

concerning Table 3 show that before the intervention, the 

hypothesis of equality of mean laboratory parameters 

between the two groups at a 5% error level was not 

significant (P˃0.05). There was no significant difference 

between the two groups in terms of mean laboratory 

parameters and after the intervention; there was a 

significant difference between the intervention and control 

groups (P˂0.05). The results of the repeated measures test 

showed that in the intervention group there was a significant 



 

304 

difference between before and after the intervention and 

after one month of intervention (P˂0.05). Therefore, it can 

be said that the intervention was effective but in the control 

group was significantly higher than 0.05 indicating no 

significant difference in the control group before and after 

the intervention and after one month of intervention. 

DISCUSSION AND CONCLUSSION 

Various studies have shown that changes in the lives of 

individuals following the onset of chronic kidney disease 

require serious support and support to improve and tolerate 

behavior change [19]. Non-compliance to treatment 

regimens is common in chronic kidney patients and is 

associated with an increased rate of disease progression and 

mortality in these patients and is directly related [20]. 

Compliance with a diet is the result of a range of behaviors 

that are in line with the recommendations made in 

compliance with the prescribed dietary regimen, including 

medication, diet, and so on. Compliance with a diet as part 

of the treatment regimen can be effective in controlling 

many diseases [21]. Symptoms and symptoms include fluid 

and electrolyte imbalances, and accumulation of these 

substances in the body, hyperkalemia, metabolic acidosis, 

hyper-phosphatemia, anemia, hyperparathyroidism. 

Malnutrition, etc. are occurring and intensifying over time 

[22]. Protein-energy nutrition also occurs in 40% of patients 

with chronic kidney failure. One of the reasons for all these 

problems is the lack of diet; one of the needs of the patient 

at this stage is the need to obtain information about 

nutrition and nutrition. Nutrition in these patients suggests 

appropriate approaches to reduce the adverse effects of the 

disease. Increased mortality and morbidity due to toxins in 

the cassette may also be caused by the increased awareness 

of these patients in the diet [23]. Today, trying to adhere to 

a nutritional diet because of its cheapness compared to 

other health interventions and fewer side effects is 

considered an important treatment option in the early 

treatment of patients, and patient education is a valuable 

method. Compliance with the diet of the patients is 

considered. The purpose of this study was to evaluate the 

effect of the participatory care model on diet compliance in 

patients undergoing hemodialysis referred to Urmia 

Hemodialysis Center of Urmia in 1397. In the present study, 

two intervention and control groups, including hemodialysis 

patients who did not adhere to the diet, were compared 

after the intervention. The intervention group underwent an 

interventional process of collaborative care according to the 

standard model presented in the study method. The control 

group continued the normal hemodialysis procedure until 

the end of the study. At first, both groups were compared in 

terms of demographic characteristics. The results showed 

that there was no significant difference between the 

intervention and control groups in terms of demographic 

variables such as gender, age, marital status, education, 

patient occupation, monthly income, which could affect the 

results of the study. In other words, both groups were 

homogeneous. After successive steps of intervention, both 

groups were compared in terms of laboratory parameters 

related to diet compliance. The results showed that there 

was a significant relationship between the experimental and 

control groups in terms of laboratory parameters of 

phosphorus, potassium, sodium, and albumin. Participatory 

care reduces the toxicological parameters of patients with 

chronic kidney disease and reduces the weight difference 

due to the accumulation of toxic substances in the 

intervention group. In other words, participatory care has a 

significant direct relationship with compliance to the diet. 

Parvinian Nassab et al. 2014 A study "Determining the 

impact of collaborative care model on the anxiety of 

adolescents with beta-thalassemia major" by selecting 21 

mothers available and randomly sampling in two control and 

intervention groups at Shahid Hospital Coliseum. Dastgheib 

Shiraz was designed for 3 months. The results of the study 

showed that the mean score of worry before intervention in 

the control and intervention groups was not statistically 

significant, but there was a significant difference between 

the mean worry in the intervention group before and after 

the implementation of the collaborative care model [24]. 

In 2015, Mamne et al. designed a study to investigate the 

impact of collaborative care model training on the 

nutritional behavior of type 2 diabetic patients. In this study, 

simple random sampling (random numbers) was performed 

from 411 cases to 42 cases in two experimental (control) and 

control (21 patients) groups at Tabriz Diabetes Training 

Center with two samples. The results showed that there was 

no significant difference in age, sex, educational level, 

occupation, marital status, and economic status between 

the two groups. Experimental group after training 

intervention in the areas of fast food consumption, fruit and 

vegetable consumption, canned, pastry, solid vegetable oil, 

sausage and sausage, the usual method of cooking and 

eating heavy and late dinner better performance than the 

control group. [25]. 

A quasi-experimental clinical trial study conducted by 

Khoshab et al. 2012 aimed to determine the impact of the 

collaborative care model on depression and anxiety in 

patients with heart failure in 11 patients with heart failure 

from CCU, PCCU, and internal heart wards. Afzalipour and 

Shafa hospitals of Kerman were randomly divided into 

control and experimental groups. The results of the study 

showed that the mean scores of anxiety in the intervention 
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group decreased after implementing the collaborative care 

model [26]. 

The Lashkari et al. Study in 2015 aimed to investigate the 

effect of the collaborative care model on the fatigue of 12 

conservative hemodialysis patients by purposeful sampling 

in two experimental and control groups randomly for 3 

months in Golestan and Imam Ahwaz hospitals. According to 

the results of the study after intervention in the intervention 

group, the level of fatigue at a mild level increased (from 

23.9% to 42.2%) and the level of fatigue at a severe level 

decreased significantly (from 42.3% to 7%). Severe fatigue in 

the control group increased from 42.2% before the 

intervention to 34.2% after the intervention. Results also 

showed that after the intervention, the mean score of total 

fatigue severity in the intervention group was reduced and it 

was statistically significant [27]. Our study was similar in 

terms of the implementation of the collaborative care 

model. The results of applying the collaborative care model 

to the crisis created in these studies were also in line with 

our study. 

Based on the results of this study, it can be concluded that 

the participatory care model has been successful in 

explaining dietary compliance behavior. Therefore, it is 

suggested to implement a participatory care model of 

patients undergoing hemodialysis in planning to change 

dietary behaviors. Although the findings of this study 

provide an accurate description of the relationship between 

the incubation care model and diet compliance, it also has 

some limitations, including the ability to accurately and 

sequentially monitor laboratory parameters by a laboratory 

apparatus and an expert operator who can be useful to 

achieve better results. It is also recommended to consider 

the role of other standardized behavioral models in 

identifying the effective aspects of behavioral or behavioral 

changes in treatment planning and to consider effective 

educational methods to increase compliance with dietary 

restrictions. To improve both the quality of treatment and to 

reduce the cost of treatment for the consequences of 

noncompliance. 

CONCLUSION 

The findings of this study in general indicate the usefulness 

and effectiveness of the participatory care model in the 

process of compliance to diet in patients with hemodialysis. 

Therefore, participatory care intervention seems to play a 

key role in improving diet compliance and fluid restriction in 

hemodialysis patients, requiring comprehensive plans 

focusing on participatory model steps by health care 

professionals and hemodialysis patients. The effectiveness 

of the model as well as its simplicity is one of the strengths 

and weaknesses of this model compared to other models. 
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VARIA 

Are there only records of success in urology, or are there errors, mistakes, 

and risks as well? 

 

Viorel Tode 

   

The history of urology dates back to the antiquity, before 
Christ. The panels decorated in low relief of Saqqara, located 
at the Institute for the History of Medicine in London, depict 
the oldest surgical procedure in the world – the circumcision 
– dating from 2200 BC.  

 Hippocrates knew about genito-urinary disorders and 
treated them with medication, leaving bladder stones to be 
treated by lithotomists. 

Cystolithectomy is also known to be dating back to ancient 
times, having been performed in Egypt, the Middle East, and 
Ancient Greece. 

Urology has always been and still is, an exceptional 
profession, requiring both intelligence and effort in 
scheduling and executing the necessary techniques, in 
assuming risks, and in accomplishing spectacular results. 

I will only mention here several of the events that marked 
the exceptional evolution of urology: defeating pain using 
anesthesia, progresses of pathological anatomy, the 
development of the cystoscope by Nitze and the beginnings 
of endoscopic explorations, the use of Roentgen rays in 
medicine, Pasteur’s contribution to the study of microbes 
and Lister’s in asepsis and antisepsis, the renal 
transplantation – using which, the urologist gives another 
lease of life to the patient – the tremendous achievement of 
Mathias, Jaboulay and Alexis Carrel, percutaneous, 
laparoscopic and robotic urology as well as other exceptional 
accomplishments. 

The title of this article is addressed as a question: are there 
only records of success in urology, or are there errors 
mistakes, and risks to take as well? 

However, the word urology can be replaced by any other 
specialty: surgery, gynecology, ENT, ophthalmology, and 
why not even internal medicine, neurology, psychiatry, 

endocrinology, family medicine, and so on. 

Hippocrates said: “In medicine, the one who has to be 
praised is the one who makes the fewer mistakes”. 

Reflecting upon my professional life, recalling now at 
senescence, I concluded that I remember less about my 
many successes in healing patients, but have more vivid 
memories of some intra or postoperative complications that 
I have lived intensely. 

One can hardly forget, for instance, bleedings that were hard 
to contain, the slip of a ligature on a vascular pedicle, a vena 
cava or iliac tear, a large posttraumatic retroperitoneal 
hematoma, a complex kidney rupture, a pelvic fracture that 
affects the urethra, urinary bladder or rectum, a 
postoperative urinary fistula and so on.  

In 1971, in medical literature, the second edition of a 
valuable work by Academy Professor Th. Burghele was 
published in French – “Erreurs, fautes et risqué en Urologie”, 
from which I will cite only the title of the first chapter – The 
complexity of urology, factors of error and faults (La 
complexite de l’urologie, factor d’erreurs et de fautes) and 
the title of the last chapter – The ontological aspects of faults 
and errors in urological practice (Les aspects deontologiques 
des fautes et des erreurs de la practique urologique). 

Specialty medical journals are rich in articles presenting, and 
rightfully so, the successes accomplished by urologists, 
however, very few publish the occasional failures: errors, 
mistakes, and risks met or faced during surgery. Professor 
Th. Burghele once introduced a chapter in the journal 
“Surgery” – deaths on the surgical table – but after a few 
case studies, no one published anything related anymore. 

It would be difficult for me to believe that in medical 
practice, one could fully believe one never made a mistake.  
Medical mistakes in general, and surgical-urological ones in 



 

308 

particular, given the human element on which the work is 
being done, can sometimes generate severe consequences 
and are thus not admitted. 

Momentous errors punishable by law notwithstanding, 
some mistakes often look insignificant, that occasionally 
pass undetected by some and that only a urologist in the 
know would notice. Those are the kinds of mistakes that 
sometimes would genuinely shake the morality of the 
urologist tougher than any legal sanction. 

Technical progress, modern means of investigation, and new 
therapeutic options have made urology more benign, with 
lesser risks and fewer possibilities for errors. The extension 
of urology to new areas, some not attempted before, 
exposed other possibilities for complications and 
postoperative incidents. However, with all the 
developments of urology and medicine in general, what we 
still only partially fathom are the reactions of the organism. 

Despite technical or analytical errors, it is sometimes 
possible for the organism, utilizing its reactions to avert or at 
least limit important consequences that might follow. Other 
times, through a lack of response, paradoxical or 
unanticipated reactions, complications and mistakes might 
be aggravated, thus requiring re-intervention to ensure 
positive results. 

No one in the world, in any profession, can be above 
mistake: the urologist has the moral duty to do whatever he 
can to minimize errors. 

All active people, and especially those who try new things in 
the name of growth made mistakes. Progress in all fields, in 
medicine and particularly in surgery, meant repeated 
attempts with a mistake, repetition, effort, and sacrifice, and 
people often paid dearly for surgical advance. But often, 
from mistake came more knowledge than from success. 

To admit errors and to look for their source is the essential 
condition for a better tomorrow. 

Marshal Foch, the highest commander of allied armed 
forces, victorious in World War I said: “of course I have made 
many mistakes, but if I hadn’t made them, I wouldn’t have 
accomplished everything I did in 1918”. 

But to misstep as little as possible is no simple or easy task. 
For the urologist, few mistakes mean having thorough 
professional training that never ceases to perfect. 

For the urologist, making few mistakes means having the 
chance to stay young at heart, to have the will to constantly 
improve, and at the same time to keep an unshaken belief in 
the promise of a better future. It also means understanding 
and cherishing this ingrate but unimaginably beautiful 
profession which is urology. And to assimilate it well, the 
urologist is bound to forfeit his youth, sacrifice his freedom, 
and surrender all thoughts. 

In my personal opinion, a resident in urology should only 
train in clinics that alongside highly qualified faculty, have 
the means of instructing residents in all areas of the 

specialty: open surgery, low and high endoscopic urology, 
ESWL, abundant imaging possibilities, laparoscopy, robotic 
surgery and so on. 

Once a specialist, the urologist has to constantly oversee his 
professional progress and keep up with all modern 
attainments in our specialty. 

To obtain the title of the primary physician, there should be 
a return to a competitive exam form factor, with a limited 
number of positions, exams not attestations, held before a 
commission with valued members of the faculty from the 
country. The primary physician title is a higher degree within 
the specialty, one that should be aspired to, and only 
received by the valuable urologists. 

Competitive exams should be set to obtain the position of 
head of the unit, on a period of no more than 4 or 5 years, 
same as the presidency of the country. The head of the unit 
should be the best trained professional, highly competent, 
and capable of solving the most complex cases, known 
through his profession and case studies held at conferences, 
symposiums, or published in specialty publications. 

There was once even an institute for specializing and 
perfecting doctors in Romania, housed within Fundeni 
Hospital. Bygone… 

The urologist, like any other person, can slip, and without a 
doubt will make errors the more he works and the more 
intricate, tough problems he attempts. But what portrays a 
proper urologist is not that he is never mistaken, but the fact 
that he recognizes the mistake and has the conscience and 
power to fix it. 

Celsius, the great anatomist and surgeon of the middle ages 
said from the beginnings of surgery:” recognizing mistakes is 
only fit for the intelligent man”. 

Diagnosing and identifying complications that necessitate 
re-intervention is far from being a simple, easy feat. 

The numerous paraclinical investigations available have 
particular importance in appreciating postoperative 
evolution and occurrences, with imaging being one of the 
most important means of investigating in diagnosing and 
indicating re-intervention.  

However, all those, without minimizing their importance, 
cannot replace the clinical assessment, repeated 
examinations, careful and continuous observation of the 
patient, and especially the evaluation of the sometimes 
subtle signs of aggravation. 

The character Sherlock Holmes, by Sir Arthur Conan Doyle, 
said: ”You know my method. It is founded upon the 
observation of trifles”.  

Joseph Okinczy wrote the famous book that will forever 
remain in the history of surgery ”The small rules of perfect 
surgery”. 

Due to the rapid progress of the last years in the area of 
biomedical sciences, and in cellular and molecular biology, 
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genetics, and medical imaging, in particular, some clinicians 
developed the tendency to put less of an emphasis on the 
anamnesis and clinical examination, relying solely on 
“adequate” paraclinical examinations, which often prove to 
be inadequate. This leads frequently to not only unnecessary 
spending but to diagnosing faults which reflect on the 
patient’s well-being. 

The problem of re-intervening reflects upon the character of 
the urologist and his professional condition in the most 
profound dimensions of the specialty and subtlest forms of 
knowledge. 

Whenever complications occur, the experience, expertise, 
and professional value, as well as the temper of the urologist 
are often put to the test. 

Urology was not always as we see it currently. To achieve 
perfection and the shine we see today, every civilization 
contributed in spirit, every century laid its rocks, every 
people brought their input. In its constant evolution, it was 
only natural that the passive attitude towards incidents and 
complications had to change. 

Currently, such accidents can undergo surgery, a large 
number of patients can be healed. A detailed study has 
shown how to best avoid those incidents. 

Sure enough, several re-interventions have nothing to do 
with the primary procedure, nor any urological error. But 
when in doubt and more importantly when errors exist and 
the following complications require surgical remedy, re-
intervention, no matter how severe, is the only act which 
allows the urologist to fix, often successfully, that which was 
wrong.  

Within our need and tendency to better ourselves, we must 
not only see the mistakes of others. It would be despicable 
to comment in bad faith any errors of our colleagues while 
justifying our own.  

The constant growth of urology offers indisputable potential 
for great success, but also occasions to fail. 

As far as I am concerned, whenever I made a mistake, I 
prayed to the providence that it be the last one. 

But I never forgot that the urologist, as long as he is working, 
cannot say that he has made his final mistake.
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 Abstract: Artificial Intelligence (AI) has become an important tool for computer-aided diagnosis of medical imaging. This 

review aims to provide an overview for clinicians, explaining the relevant aspects of artificial intelligence and machine 

learning (ML) and presenting up-to-date applications of AI and ML techniques to medical imaging methods such as 

angiography, magnetic resonance, and echocardiography.  

For each imaging method, we present the acquisition process, the types of diagnostic test interpretation, and the 

challenges related to them, as well as how AI/ML techniques, have improved the process of decision making. 

 A summary of selected works applying AI/ML techniques to medical imaging is organized into a table, which highlights 

the scope of the study, the dataset used, the details of each approach as well as the measured results, including objectives 

and criteria. The overall benefits of AI in medical imaging are extracted based on the diverse applications and high 

evaluation scores. In the end, cardiologists should have an advanced understanding of using AI to integrate clinical data 

and making the final decision in diagnosis. 

 

 Keywords: machine learning, cardiology, angiography, echography  

   

INTRODUCTION 

The application of AI algorithms to a data set has the usual 

initial steps of developing the algorithm's ability to "learn" 

based on the training data and to apply the knowledge 

gained in making predictions. The “learning phase” of an 

algorithm consists of an incremental optimization of the 

model parameters with which it is configured, so that 

performance on a given training objective (e.g. classification 

of the most likely diagnosis, regression of numerical value of 

a health parameter) increases. 

Machine Learning is a methodology used to recognize such 

patterns; the applicability of this can be extended very well 

in the context of medical imaging. Usually, this technique 

starts with the use of an ML-based system that determines 

those characteristics of the images that are considered to be 

important in making the prediction or diagnosis. As a result, 

the system identifies the best combination of these 

characteristics for the image classification and computes 

statistical data for the different regions identified. 

The last decade demonstrates the huge potential of machine 

learning techniques in many domains along with the 

development of the graphical processing units (CPU/GPU), 
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the availability of big data, and the growth of the learning 

algorithm efficiency [1].  

Figure 1 shows the principal categorization of ML algorithms 

according to their main functionality. One can distinguish 

between Supervised Machine Learning (i.e. having an expert 

provide the so-called ground truth - the correct class or value 

- for each example in a dataset) and Unsupervised Machine 

Learning, where the objective is to find interesting patterns 

and frequent associations between examples in a dataset, 

without any human supervision (e.g. finding an automatic 

grouping of diseases by the similarity of symptoms). 

Medical imaging applications mostly belong to the 

supervised ML category, because the correct interpretation 

(e.g. diagnosis, the classification of severity of a disease) of 

the result is provided by the medical experts who have 

analyzed it. 

In the past decades, there was substantial growth in the 

healthcare applications one example is the deep learning 

algorithm that proved to have an outstanding accuracy in 

diabetic retinopathy identification [2]. 

Figure 1: Grouping the different types of machine learning algorithms according to the type of learning [3] 

 
 

Yang et al [4] demonstrated the importance of AI about big 

data and parallel programming in medicine, especially in the 

field of cardiac imaging. 

These last decades have also demonstrated the importance 

of medical imaging in the detection, diagnosis, and 

treatment of various conditions. In clinical applications, 

medical imaging is largely performed by a group of experts, 

such as cardiologists, radiologists, endocrinologists, and so 

on [5]. In this regard, the computer-assisted analysis enables 

a better interpretation of the medical image database 

available. Regarding the decoding of the parameters 

highlighted by the medical images, it is worth noticing the 

recent advances in deep learning techniques, which 

represent a considerable leap in the identification, 

classification, and quantification of medical conditions 

and/or health parameters based on input from different 

medical imaging techniques [6]. 

ARTIFICIAL INTELLIGENCE IN ECHOCARDIOGRAPHY 

In the world of multimodal imaging in cardiology, 

echocardiography remains crucial for the diagnosis and 

management of patients with cardiovascular disease [7]. The 

advantages of the ultrasound of the heart compared to other 

imaging tools are low price, portability, the possibility of 

being repeated, short examination time, and the fact that 

the administration of contrast medium is unnecessary. 

However, errors in echocardiography quantification and 

conflict in the interpretation of echo images are frequent in 

everyday clinical practice. 

Although it remains the main imagining modality used in 

cardiology, echocardiography has several shortcomings that 

can be improved. The echo machines have developed 

intensively during the last year (leading to accurate 2D and 

Doppler imaging and new technologies like tissue Doppler, 

speckle tracking, or 3D echocardiography). However, one of 

the main limitations of this method is high operator 

dependence. The learning curve in echocardiography is very 

steep and the knowledge, the experience, and sometimes 

even the mood of the echocardiographer are very important 

for the exam interpretation. For example, left ventricle 

ejection fraction is a crucial parameter for patient 

management but has a high inter- and intraobserver 

variability. Therefore, the result given by one observer can 

be different compared to another one or, even more, the 

same observer can give different interpretations when the 

reading is repeated. The purpose of AI is to overcome these 

issues.  

Another important role of AI in this field is to solve the 

problem of a mismatch between the high number of 

echocardiography required in clinical practice and the 

number of cardiologists/echocardiographers available to 

interpret the studies. Moreover, a large volume of already 

acquired data is under-utilized during a routine 

Machine Learning 

Supervised machine learning 

Classification Regression 

Unsupervised machine learning 

Clustering Association 
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echocardiogram and AI offers the possibility to interpret 

multiple datasets in a very short time [8]. 

The purpose of artificial intelligence in echocardiography is 

to detect the disease based on some specific 

echocardiographic criteria [9, 10]. AI can be used in the 

image-acquisition process as well and helps people with 

limited echocardiography training to obtain standard views 

by anatomic guidance.  

Although the implication of AI in echocardiography is still 

less important compared to other imaging modalities, there 

are many examples of applications already being used.  

Software algorithms are capable of correct identification of 

the ultrasound modality (2D, pulse wave Doppler or 

continuous wave Doppler) or the view (four-, two- or three- 

chamber view) [11]. Moreover, the identification of 

structures and even the quantification of some related 

parameters based on border detection are also possible. 

One of the first applications of AI in echocardiography was 

the assessment of left ventricular volumes and function 

initially based on 2D and subsequently on 3D [12]. Based on 

3D echocardiography, the correct identification of the heart 

chamber borders offers results comparable to those 

measured by cardiac magnetic resonance (left ventricle 

volumes and function [13], right ventricle volumes, and 

function [14]. The new software can compute the chamber 

volumes not only at a maximum or minimum level but also 

dynamically through the cardiac cycle [15]. Some models for 

the automated diagnosis of regional wall motion 

abnormalities and myocardial infarction using deep learning 

algorithms are still developing [16]. 

AI is already aiding in valvular heart disease; there is 

automated software that offers the assessment of mitral 

[17] or aortic valve.   

Some applications can already differentiate, with high 

sensitivity, between some pathological conditions that need 

an experienced human examination: left ventricular 

hypertrophy in athletic population vs. in hypertrophic 

cardiomyopathy [18], constrictive pericarditis vs. restrictive 

cardiomyopathy [19]. 

AI can change the way we read echocardiograms. Normally 

the interpretation of an echocardiogram is based on 

consecutive views analysis. For example, in aortic stenosis 

grading, the observer has to integrate information from 

multiple non-consecutive views (annulus diameter from the 

parasternal long axis, continuous wave and pulse wave 

Doppler data from apical 5 chamber or right parasternal). AI 

allows the classification of these images and the analysis of 

the ones related to aortic stenosis grading although they 

have not been acquired consecutively. Therefore, in the 

future, the reading of an echocardiogram will be based on 

the chamber or valve analysis in multiple views and not on 

the interpretation of consecutively acquired views. 

A very important aspect is that using artificial intelligence in 

echocardiography can modify our understanding regarding 

the echocardiographic data. Our knowledge of echo 

interpretation is based on clinical trials that have included a 

target population. However, this population may not always 

be representative of the entire population. The large amount 

of data obtained by including artificial intelligence and 

machine learning in echocardiography can change our 

classifications, cut-offs, and interpretation of these data. For 

example, a recent study based on the NEDA registry 

(Australian New Zealand Clinical Trials registry) showed that 

patients with moderate aortic stenosis have similarly high 

rates of mortality compared to patients with severe aortic 

stenosis and, likely, we’ll need to reevaluate our current data 

regarding the indications for intervention in aortic stenosis 

[20].  

Therefore, in echocardiography, AI offers the possibility to 

interpret data from the real world and not from selected 

patients included in clinical trials and probably a better 

understanding of the diseases.  

Recently, machine learning and deep learning have become 

the main direction of development in echocardiography, 

which is proved by the number of publications in PubMed 

[21]. The possible impact of artificial intelligence on 

echocardiography is impressive but for now, the human 

mind is still far too complex compared to AI [22]. 

Although we all dream of an automated program for 

echocardiogram interpretation, there is still a long journey 

ahead. Thus, cardiologists should have advanced knowledge 

and the capability to use artificial intelligence as extended 

intelligence.  

ARTIFICIAL INTELLIGENCE IN CARDIAC MAGNETIC 

RESONANCE IMAGING  

There is a concern among radiologists and medical students 

that AI will replace the radiologist. This is not likely to be the 

natural evolution, but radiologists who use artificial 

intelligence will replace those who do not or do not think 

they can use it.   

The modern principles of medical imaging are based on the 

most efficient use of the techniques that bring the maximum 

amount of information in the shortest time possible, starting 

from the moment of clinical suspicion. This aspect makes it 

necessary for the clinician to know the value and the limits 
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of each type of sectional imaging exploration, to optimize 

the indications of the examinations. Cardiac MRI has a very 

wide range of clinical applications and has been included in 

the guidelines for the assessment of congenital heart 

disease, heart tumors, pericardial disease, cardiac 

ventricular dysplasia, or myocardial ischemia - hibernating 

myocardium [23]. Other indications such as the evaluation 

of myocardial perfusion, ventricular or valvular function can 

be accurately evaluated by MRI, but compete with other 

imaging modalities, such as single-photon emission 

computed tomography (SPECT) and echocardiography, more 

commonly used in outpatient settings. 

The major advantages of MRI are the absence of ionizing 

radiation and the very strong contrast and temporal 

resolutions (as opposed to CT, where the spatial resolution 

is very high [27]. Cardiac MRI provides a wealth of 

morphological and functional information about the heart. 

In some practices, the evaluation of the heart MRI requires 

a long global time, so the tendency is to standardize and 

reduce the time required for the exploration, but also for the 

analysis of the images obtained, by using the FAST MRI type 

techniques. To optimize these protocols for analyzing the 

data obtained from the scanning of the heart, AI techniques 

have been developed and used in clinical practice.  

They are based on automatic machine learning techniques 

to enhance the ability to analyze images and data obtained 

by MRI scanning. The results are remarkable both in the 

optimization of scanning techniques and protocols, as well 

as in the analysis and integration of data and results. In an 

impressive achievement, the introduction of AI and the 

optimization through the machine learning algorithm can 

increase the speed of interpretation of the images obtained 

by cardiac MRI from an average of 13 minutes to about 4 

seconds [24]. 

Cardiac MRI can establish the most appropriate plan for 

cardiac surgical planning, implantation of cardiac 

defibrillators, and assessment of cardiac toxicity in patients 

with oncological pathology. These decisions are based on the 

accuracy measurements made by MRI. 

Multiple studies performed on significantly large numbers of 

patients have used the information to develop machine 

learning protocols [25]. These are based on neural network 

learning. For the time being, it is still necessary to validate 

the superiority of the efficient application of these AI-type 

protocols over the aspect of the presently considered 

examinations. At this moment, the cardiac MRI examinations 

intend to use a large database which, after a standardized 

examination and by using a minimum of subsequent 

maneuvers, the results will be offered in the form of 

measurements made automatically by the computer 

capable of filling an MRI result with multiple preformed 

fields. Also included in this result with preformed fields, the 

neural network algorithm also offers the diagnostic 

suspicions based on which differential diagnoses can be 

issued. The vision of those who work and create this 

advanced analysis and diagnostic software is to increase the 

speed of examination without sacrificing the accuracy and 

precision of interpretation. 

The use of artificial intelligence is used to solve the following 

problems and challenges - the small number of radiologists, 

the long time required for each examination, the insufficient 

use of radiological equipment without corresponding 

efficiency [26]. 

Traditionally, CT and ultrasound are the most frequent 

techniques used for cardiac imaging examinations. However, 

MRI can occupy a very important place due to the very 

important contrast of tissue structures without ionizing 

radiation. 

One of the major disadvantages of cardiac MRI is that the 

examination lasts for about an hour. For example, an existing 

software solution, called Heat Vista (available in the US), 

reduces the examination for suspected cardiac ischemia 

from 90 minutes to 15 minutes, and the solution is applied 

to existing equipment. The software recommends the 

protocol for about 10 seconds. All these technological 

advances also eliminate the need to examine through 

sequences with blocked breathing. This progress is achieved 

through sequences that recognize and detect artifacts and 

alert the technician if the sequence needs to be redone [28]. 

Another challenge is MRI examinations for patients with 

cardiac and vascular implants of various types of devices. It 

is necessary to adapt these protocols to the particular 

aspects of each patient and this aspect can be efficiently 

optimized by AI protocols depending on the type of implant 

and the manufacturer that produced them. Considering all 

the above, cardiac imaging and especially cardiac MRI will 

benefit from the integration of various AI solutions.  

ARTIFICIAL INTELLIGENCE IN CARDIAC ANGIOGRAPHY 

X-ray angiography is a medical imaging technique dedicated 

to the diagnosis and even treatment of vascular diseases. An 

angiography is obtained using an X-ray source and a detector 

located on both ends of a C-arm gantry. The imaging 

apparatus provides temporal images series for several 

seconds. 
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There are three types of angiograms: (i) monoplane 

angiography, which is the most common method and utilizes 

the single view principle, (ii) biplane angiography, which uses 

two C-arm systems for simultaneous acquiring of two 

different projections, and finally, (iii) rotational angiography, 

which can give the most accurate three-dimensional scenes 

by making a complete rotation around the patient.  

In [33], the angiography and myocardial perfusion imaging 

are acquired from the same patient and used as training data 

on an artificial neural network (ANN) for an automatic 

prediction of obstructive disease. In [34], the coronary 

angiography is acquired within 60 days of myocardial 

perfusion SPECT for patients with stable coronary artery 

disease from a Japanese hospital. The purpose of ANN was 

to detect the coronary arteries responsible for the patients’ 

cardiac ischemia. The algorithm accuracy to diagnose the 

culprit artery was similar to that of a medical expert. 

Opportunities for AI applications at the peri-intervention 

stage are presented in [35] where diverse clinical 

investigations such as angiography, EKG, biomarkers are 

reunited for diagnosing STEMI patients. Some applications of 

machine learning techniques in angiography and other 

cardiac imaging methods can be found in Table 1. 

CONCLUSIONS 

The next challenge will be moving from focusing on 

technique and image analysis to tasks dedicated to 

physicians in the context of automation of other tasks. This 

may increase the time efficiency of the medical procedures, 

job satisfaction, better communication between patient-

physician, and improvement of healthcare equality. AI-based 

solutions will contribute to fighting modern days’ challenges, 

such as the decreasing number of skilled radiologists, leak of 

medical equipment used, and time-consuming diagnoses. 

The final decision after integrating clinical data belongs to 

cardiologists. The role of artificial intelligence is not to 

replace humans but to make their work more accurate, fast, 

and efficient. 
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VARIA 

The role of career anchors in human resource strategy (Case study: Students 

of Management Faculty of Yadegar-e-Imam Khomeini (RAH) Shahre Rey 

Branch, Islamic Azad University) 

 

Mir M. Peidaie, Mohammad Belal 

 

 Abstract: Maintenance of efficient, highly specialized, and valuable forces in the present age is one of the most important 

concerns of organizations, especially organizations with advanced technologies. The importance of human resources 

planning and management in these organizations has greatly increased, and in the various areas of human resource 

management, the approach to occupational anchor planning has been very much considered. The purpose of this study 

was to investigate the role of the job path anchors in human resource strategy among the target community. Participants 

were selected randomly from among 3500 students at the Faculty of Management of Yadegar-e-Imam Khomeini (RAH) 

Shahre Rey Branch, Islamic Azad University in Tehran Province, Iran. The sample size was 346 by the Cochran method and 

the questionnaire was collected by electronic means. At the time of the study, 346 questionnaires were completed and the 

analysis was performed based on 346 questionnaires. To collect data, standard job anchor questionnaires, and Human 

Resources Strategic HR Questionnaire was used. The study population included 346 people, of whom 203 were male and 

143 were female. The age of the people below the age of 20 was 38, from 20 to 25 years old, 94, between the ages of 26 

and 30, 60, people aged 31 to 35, and 76 people over the age of 35 years. The reliability of the work anchors was 91% and 

the human resources strategy questionnaire was 80%. Investigations have shown that, on the anchors of the career path, 

the factors of creativity - entrepreneurship, autonomy-independence, pure challenges and public management with a 

committed strategy and public management, creativity-entrepreneurship, security-stability in the strategy of contracting 

businesses and creativity - entrepreneurship, Pure challenges, security with secondary jobs, and creativity-

entrepreneurship, public management, pure challenges in parenting jobs. According to the results of this study, it seems 

that the emphasis on reducing organizational structures, empowerment, and participatory decision making can determine 

the necessary grounds for determining the type of human resources strategy in an organization. 

 

 Keywords: job path anchors, HR strategies, management, human resources, strategy  

   

INTRODUCTION 

In today's world, the power, economic power, and 

prosperity of any country depend on the optimal use of its 

facilities, industries, and especially its human resources. 

Qualified and skilled human resources are the endless value 

and capital contributions to the growth and development of 
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organizations and countries, and the greatest asset of a 

country is its growth factor. If labor, capital, and land were 

the main factors of production in the past, today 

technological change, manpower, and increased 

productivity is considered to be the drivers of growth [1]. In 

today's world, organizations are in constant competition. 

The intensity of competition increases every year and all 

organizations are constantly in need of improved 

organizational performance for their survival and growth. 

Therefore, through an efficient and effective human 

resources management system, individuals can be 

considered as strategic assets [2]. The term human resource 

strategy as a process is a specific set of human resource 

requirements developed by an organization to achieve its 

goals. Price, in defining a definition of the human resources 

strategy, stated that the human resources strategy 

encompasses all activities related to managing people in the 

organization in the form of coherent plans to achieve the 

strategic goals of the organization. Some writers have stated 

in the concept of strategy as a consequence that "human 

resource strategy is a model of decisions related to human 

resource system policies and actions" [3]. Creating a job in a 

world with diminished job security, changing technology, 

and increased personal responsibility for the training of 

certain skills, employment, and lifelong learning are key to 

meeting the challenges of today's world. Researchers have 

found that the complexity of the burgeoning context today 

has a significant impact on people's work attitudes and 

experiences in their working lives [4]. The concept of a career 

path, as a link between the organizations and the individuals 

they work for, is explored from both an internal and an 

external point of view. Slow and defined as organizational 

indicators of a career path, while the internal career path is 

the tendency for employees to move to or from the job 

anchor. It consists of three main categories: 1. Talents and 

abilities Self-perception; 2. Core values; 3. Evolved feelings 

about the motivations and needs that drive the career path 

[5]. 

Edgar Shine Model Career Anchors, with 8 Anchors: 

1. Technical-Functional Competence: In this anchor, one is 

primarily motivated by automated content and tends to be 

employed in technical and specialized positions and jobs. 

2. Managing Competency: This personal anchor is motivated 

by the opportunity to study complex conceptual issues 

under uncertain circumstances and incomplete information 

and tend to managerial positions and jobs in large 

organizations. 

3. Security - Stability: In this personal anchor, it is promoted 

to a reputable organization through job security and long-

term attachment. 

4. Creativity - Entrepreneurship: In this anchor, one is 

motivated by the need to build or create projects that belong 

to him/her. 

5. Autonomy - Independence: In this anchor, a person is 

essentially seeking job opportunities that enjoy maximum 

freedom in terms of organizational boundaries and are thus 

stimulated. 

6. Serving and Sacrifice and Sacrifice: In this anchor, one is 

motivated to serve and pursue a sacred cause and to meet 

the needs of others. 

7. Pure Challenges: In this anchor, the individual is 

challenged to overcome major obstacles, solve difficult 

problems, or win over competitors. 

8. Lifestyle: People with this anchor tend to balance their 

career paths with their families [6]. 

Human Resources Strategy 

In the early years of 1980, strategic human resource 

management was the focus of a large number of influential 

management consultants and researchers in practicing 

management practices. These authors found that effective 

human resource management can guarantee quality and be 

effective in terms of competitive advantage. Not 

surprisingly, in the mid-1980s, many HR researchers favored 

the view that more HR units should play a greater role. The 

first models of human resource strategy formulation were 

introduced in the middle of this decade. These models, with 

a strong emphasis on human resource strategy adherence to 

organizational strategy, presented a rational and logical 

approach to unifying strategic issues for managing the 

overall human resources of organizations [7]. But the first 

models that could offer different strategies for different 

organizational conditions were single-dimensional models 

based on the labor market type or control type factor in 

1987. These models did not necessarily coincide with the 

strategy of the organization, thus preventing the possible 

errors in the process of formulating the organization's 

strategy into a strategy of human resources. Combined, by 

introducing the "one-piece model", they proposed the use of 

strategic reference points (SRPs) to formulate HR strategies 

(8). The importance of this model is that, in addition to the 

logic of attraction, for the reason that it is compatible with 

the fundamentals of management philosophy, it can be 

formulated and implemented without the need for 

organization strategy, while maintaining its alignment with 

the organization's strategy. On the other hand, the HR 

strategy formulation using this model does not rely on the 

examination and modeling of the status quo. Using two main 
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dimensions of control (efficiency or process control) and 

labor market (concerning internal or external market), they 

have formulated four HR strategies [9]. 

Secondary strategy 

This strategy is suitable for simple, duplicate, and 

standardized jobs that have a sufficient supply of labor 

outside the company and there is no need to nurture and 

retain them. In other words, they can be easily disconnected 

if they are not needed or unsatisfied with each other and can 

hire serious employees with the least training and cost if 

needed. 

Paternal strategy 

This strategy is also applicable to simple, repetitive, and 

standardized jobs, with the exception that corporate 

management tends to retain and enhance existing 

employees and align them with corporate culture. 

Therefore, vacancies can be filled by upgrading existing staff. 

Contracting Strategy 

This strategy is suitable for those complex and specialized 

jobs that require constant and formal hiring of relevant 

experts for the company, as the company needs these jobs 

in short and temporary terms. Therefore, these experts are 

usually highly compensated, solely for consulting or part of 

an invitation plan, and then return to the job market after 

the project is completed to provide similar services. Of 

course, some organizations (especially virtual organizations) 

also eliminate the constant need for their expert staff by 

using these experts' temporary or unnecessary services 

because the management of these organizations has been 

able to take full control of the organization's specific 

knowledge. Also, apply evaluation and promotion tools [10]. 

Committed strategy 

This strategy is also applied to complex and specialized jobs, 

except that the experts in these jobs are constantly in need 

of the company and because they in many cases master the 

complex production network and specific knowledge 

required by the company. They are not easy to replace. 

Therefore, it is necessary to have an effective approach to 

the labor market within the organization, that is, to develop 

and train company experts and to strengthen their 

commitment and loyalty to the organization in such a way 

that these experts are exposed to higher market rights and 

benefits in the face of a secure and dynamic career future. 

Ignore work outside the organization. In the strategic 

reference point’s theory, a three-dimensional matrix is used 

to determine the reference points that includes the internal 

conditions of the organization, the external conditions of the 

organization, and time [11]. 

METHOD 

The purpose of this study is cross-sectional applied in terms 

of purpose and type of research method and the research 

population is comprised of management students of Islamic 

Azad University, Yadegar Imam Branch - Shahre Ray. To 

ensure that the sample selected represents the real 

community, the sample was selected using correct sampling 

methods. Random sampling was also used to select the 

sample members. Morgan table was used to determine 

sample size in the present study. Since the target population 

in this study was 4 people, the sample size in this study was 

9 people. Data were collected using the standard Anchor Job 

Inventory and HR strategy questionnaire as measured in 

previous studies. Surveying is one of the most common 

methods in quantitative social science research. Since 

quantitative research is not possible to study the behavior of 

all individuals in the community, the study is conducted 

through sampling. In this regard, a sample is selected and the 

result is generalized to the whole community [12]. After 

completing the questionnaire and collecting and removing 

the defective questionnaires, the data were analyzed with 

SPSS 23 software. 

DISCUSSION 

This section presents all the analyzes based on the 

assumptions of the present study. The analysis of the results 

will greatly help the scientific and purposeful discussion of 

the research topic. 

The demographic variables of this study are as follows: The 

total number of participants was 346 persons, 203 men, and 

143 women. The age group of people under the age of 20 is 

38, 20 to 25, 94, between 26 and 30 are 60, people between 

31 and 35 are 76, and people over 35 are 76. In terms of 

marital status, 192 were married and 154 were single; 118 

were married, 36 were married, and 85 were single and 107 

were single. The level of education in the associates is 50, 

142 bachelors, and 154 masters. In terms of job status, 84 

students were self-employed, 106 were employed in private 

companies, 109 were employed in public offices and 47 were 

employed in semi-public offices. Of these, 53 were freelance 

male, 78 were male, 78 were male, and 25 were semi-public, 

with a total population of 203.  

Hypothesis 1: What are the career path anchors in 

committed business executives and what are their 

priorities? 

To respond to this hypothesis, the relationship between the 

two factors of job anchors and commitment factors of the 
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HR strategy questionnaire was measured. Regression 

analysis can be used to determine the correlation between 

occupational anchor factors and the occupational 

commitment factor. Regression is a method for estimating 

and modeling the relationship of several independent 

variables to one dependent variable. 

According to Table 1 and statistical significance at the level 

of 0.8, the regression model is significant. On the other hand, 

model estimation data show that independent variables 

account for approximately 5% of the total variance of the 

response variable. In other words, the 5 factor of job anchors 

is the ability to predict the factor of the committed jobs. 

Based on this, it is possible to determine appropriate 

modeling to determine the simultaneous relationship 

between occupational anchor factors and the occupational 

factor. 

Table 1: Regression model and model evaluation indices 

Estimation error 
The adjusted coefficient of 

determination 
The coefficient of determination 

Model evaluation 

5.103 0.268 0.285 

P F statistics 
The average 

sum of square 
Degrees of 
freedom 

The sum of the 
regression squares 

  

0.000 16.822 

438.076 8 3504.610 regression 

Significance of the 
model 

26.041 337 8775.834 Error 

 345 12280.474 Total 

According to the results of Table 2, variables A1, A4, A6, and 

A8 are not significant. In other words, in assessing the 

simultaneous relevance of job anchor factors, only the five 

key factors of public management, autonomy-autonomy, 

creativity-entrepreneurship, and sheer challenges are 

effective on the commitment factor. In other words, 

measuring and scoring these 5 factors can determine the 

type of person's job. 

Table 2: Model coefficients and their significance 

Model 
coefficients 

Coefficients 
Regression 
coefficient 

Governor 
error 

Standardized 
coefficient 

T statistics P 

 

Constant coefficient 9.224 1.921 - 4.801 0.000 

Technical-Applied 
Orientation (A1) 

-0.087 0.112 -0.052 -0.773 0.440 

Public Management 
Tendency (A2) 

0.452 0.092 0.299 4.892 0.000 

Autonomy - 
Independence (A3) 

0.358 0.125 0.215 2.863 0.004 

Security-stability 
orientation (A4) 

-0.001 0.083 -0.001 -0.013 0.989 

Creativity-
Entrepreneurship (A5) 

-0.258 0.085 -0.175 -3.012 0.003 

Serving and Sacrifice and 
Sacrifice (A6) 

0.041 0.125 0.024 0.328 0.743 

Pure Challenges (A7) 0.451 0.097 0.300 4.636 0.000 

Lifestyle (A8) -0.198 0.122 -0.117 -1.617 0.107 

So the mathematical model would be as follows: 

Committed Jobs = *A7 0.451+ *A5 0.258 - *A3 0.358 + *A2 

0.452 + 9.224 

This mathematical model implies that for each unit score 

increase in the A2, A3, A5, and A7 factors the commitment 

factor score will increase by 10.227 points. 
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Hypothesis 2: What are the career anchors of contractors 

and what are their priorities? 

To answer this hypothesis, as in the first hypothesis, one can 

determine the relationship between job anchor factors and 

contractor job factors using a statistical regression method. 

According to Table 3 and statistical significance at the level 

of 0.9, the regression model is significant. On the other hand, 

model estimation data show that independent variables 

account for approximately 5% of the total variance of the 

response variable. In other words, the 5 factor of job anchors 

is the ability to predict the factor of contracting jobs. Based 

on this, it is possible to determine appropriate modeling to 

determine the concurrent relationship between 

occupational anchor factors and contractor occupation 

factors. 

Table 3: Regression model and model evaluation indices 

Estimation error 
The adjusted coefficient of 

determination 
The coefficient of determination 

Model evaluation 

3.732 0.127 0.147 

P F statistics 
The average 

sum of square 
Degrees of 
freedom 

The sum of the 
regression squares 

  

0.000 7.271 

101.275 8 810.203 regression 

Significance of the 
model 

13.928 337 4393.799 Error 

 345 5504.003 Total 

According to the results of Table 4, variables A1, A3, A6, A7, 

and A8 are not significant. In other words, in evaluating the 

simultaneous relevance of job anchor factors, only the five 

key factors of public management, security-stability, and 

creativity-entrepreneurship are effective contractors. In 

other words, measuring and scoring these 5 factors can 

determine the type of person's job. 

Table 4: Model coefficients and their significance 

Model 
coefficients 

Coefficients 
Regression 
coefficient 

Governor 
error 

Standardized 
coefficient 

T statistics P 

 

Constant coefficient 5.508 1.405 - 3.920 0.000 

Technical-Applied 
Orientation (A1) 

0.145 0.082 0.130 1.767 0.078 

Public Management 
Tendency (A2) 

0.161 0.068 0.159 2.377 0.018 

Autonomy - 
Independence (A3) 

-0.170 0.092 -0.152 -1.855 0.064 

Security-stability 
orientation (A4) 

0.183 0.061 0.183 3.010 0.003 

Creativity-
Entrepreneurship (A5) 

0.175 0.063 0.178 2.804 0.005 

Serving and Sacrifice and 
Sacrifice (A6) 

0.024 0.091 0.021 0.259 0.796 

Pure Challenges (A7) -0.028 0.071 -0.028 -0.391 0.696 

Lifestyle (A8) 0.019 0.090 0.017 0.212 0.832 

 

So the mathematical model would be as follows: 

Contracting Jobs = *A5 0.175 +*A4 0.183+*A2 0.161 +5.508 

The concept of this mathematical model is that for each unit 

score increase in the A2, A4, and A5 factors the contractor 

job factor score will increase by 6.0۲۷. 

Hypothesis 3: What are the job anchors in secondary 

jobholders and what are their priorities? 

To answer this hypothesis, as with the previous hypotheses, 
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one can determine the relationship between job anchor 

factors and secondary job factors by the statistical regression 

method. 

According to Table 5 and statistical significance at the level 

of 0.05, the regression model is significant. On the other 

hand, model estimation data show that independent 

variables account for approximately 23% of the total 

variance of the response variable. In other words, the 5 job 

anchor factors can predict the secondary job factor. 

Accordingly, it is possible to determine the appropriate 

modeling to determine the correlation between the job 

anchor factors and the secondary job factor. 

Table 5: Regression model and model evaluation indices 

Estimation error 
The adjusted coefficient of 

determination 
The coefficient of determination 

Model evaluation 

4.576 0.226 0.244 

P F statistics 
The average 

sum of square 
Degrees of 
freedom 

The sum of the 
regression squares 

  

0.000 13.565 

284.084 8 2272.671 regression 

Significance of the 
model 

20.943 337 7057.760 Error 

 345 9330.431 Total 

 

According to the results of Table 5 the variables A1, A2, A3, 

A6, and A8 are not significant. In other words, in assessing 

the concurrent relevance of job anchor factors, only the 

three key factors of security-stability, creativity-

entrepreneurship, and sheer challenges to effective 

secondary jobs are effective. In other words, measuring and 

scoring these 3 factors can determine the type of person's 

job. 

So the mathematical model would be as follows: 

Secondary occupations = *A7 0.336- *A5 0.237 + *A4 0.384 

+ 6.340 

The concept of this mathematical model is that for each unit 

score increase in A4, A5, and A7 the secondary job factor 

score will increase by 6.625 points. 

Hypothesis 4: What are career path anchors in parenting 

and what are their priorities? 

To answer this hypothesis, as with the previous hypotheses, 

one can determine the relationship between job anchor 

factors and secondary job factors by the statistical regression 

method. 

According to Table 6 and statistical significance at the level 

of 0.05, the regression model is significant. On the other 

hand, model estimation data show that independent 

variables account for approximately 23% of the total 

variance of the response variable. 

In other words, the 8 job anchor factors can predict the 

parent job factor. Based on this, appropriate modeling can 

be determined to determine the correlation between the job 

anchor factors and the parent job factor. 

According to the results of the table below, variables A1, A3, 

A4, A6, and A8 are not significant. In other words, in 

evaluating the simultaneous relevance of job anchor factors, 

only the five key factors of public management, creativity-

entrepreneurship, and sheer challenges are effective on the 

factor of hospitable jobs. 

In other words, measuring and scoring these 3 factors can 

determine the type of person's job. 

Table 6: Regression model and model evaluation indices 

Estimation error 
The adjusted coefficient of 

determination 
The coefficient of determination 

Model evaluation 

5.734 0.227 0.245 

P F statistics 
The average 

sum of square 
Degrees of 
freedom 

The sum of the 
regression squares 

  

0.000 13.680 

449.745 8 3597.964 regression 

Significance of the 
model 

32.875 337 11071.929 Error 

 345 14676.893 Total 
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So the mathematical model would be as follows: 

Paternal Occupation = *A7 0.807+ *A5 0.261-A2 0.281+ 

7.154 

The concept of this mathematical model is that for each unit 

score increase in the A2, A5, and A7 factors, the secondary 

job factor score will increase by 7.981 points. 

Table 7: Model coefficients and their significance 

Model 
coefficients 

Coefficients 
Regression 
coefficient 

Governor 
error 

Standardized 
coefficient 

T statistics P 

 

Constant coefficient 7.154 2.159 - 3.314 0.001 

Technical-Applied 
Orientation (A1) 

-0.169 0.126 -0.093 -1.342 0.181 

Public Management 
Tendency (A2) 

0.281 0.104 0.17 2.704 0.007 

Autonomy - 
Independence (A3) 

0.155 0.141 0.085 1.104 0.27 

Security-stability 
orientation (A4) 

-0.024 0.093 -0.014 -0.254 0.800 

Creativity-
Entrepreneurship (A5) 

-0.261 0.096 -0.163 -2.718 0.007 

Serving and Sacrifice and 
Sacrifice (A6) 

-0.135 0.14 -0.073 -0.965 0.335 

Pure Challenges (A7) 0.807 0.109 0.492 7.395 0.001 

Lifestyle (A8) 0.02 0.138 0.011 0.142 0.887 

 

Explain the first hypothesis: Anchors of managerial 

competence, sheer challenges, and autonomy – 

independence and creativity – entrepreneurship are 

effective in committed jobs. Given that these jobs are 

complex and specialized and require specific knowledge, 

replacing them in these jobs is simply not possible and the 

specific characteristics of this group, which is autonomy and 

independence, the manager of the organization should have 

sufficient authority to act. It created these people. At the 

same time, people need to have adequate training in 

problem-solving to make the organization more effective. 

Management can use these people in managerial positions 

to advance organizational goals. 

Explain the second hypothesis: In this hypothesis, job 

anchors include security – stability, creativity – 

entrepreneurship, and managerial competence. These 

contractors are highly specialized in the organization and 

have a high cost to the corporations, so hired individuals 

must possess the qualities of managerial competence, 

creativity, and entrepreneurship. In the meantime, they tend 

to do things that are more stable and secure. Besides, given 

the creativity of the staff, the organization can create the 

potential for individuals to emerge [13]. 

Hypothesis 3: Job Anchors are the most effective - security, 

stability, sheer challenges, and creativity - entrepreneurship. 

Given that, people in the workforce are simple, repeatable, 

and standardized, and there are enough people in the job 

market, so people are looking for job stability that they need 

to be creative and entrepreneurial to solve the challenge. 

Establish their sustainability organization [14]. 

Hypothesis 4: Job Anchors include pure challenges, 

managerial competence, and creativity-entrepreneurship. 

These jobs are very simple, repetitive, and standard. In these 

jobs, people have longer-term contracts, and the 

organization tends to stay in the organization and benefit 

from it when needed. In the strategy of committed and 

contracted jobs, due to the specialization of these jobs and 

jobs in this strategy, anchors of managerial competence and 

creativity - entrepreneurship are common and the subject of 

sheer challenges in commitment and security - stability in 

the contractor is different. The results show that managerial 

competence and creativity-entrepreneurship are an 

important issue in these two strategies. The results show 

that there are three factors of managerial competence, 

creativity-entrepreneurship, and pure challenges between 

committed and paternal strategies. The distinction between 

these strategies in autonomy is that they are required for 

extraordinarily specialized work (committed strategy) [15]. 

The results of the present study show that there is a 

significant and positive relationship between the 
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components of public management competency, creativity-

entrepreneurship, and pure challenges with HR strategies. 

In the study of Amirtash et al. (2011), the comparison of job 

anchors and organizational commitment between physical 

education and non-physical education faculty members of 

Islamic Azad University of Iran was used by Edgar Shine Job 

Anchor Questionnaire. We have used [16]. 

Khayef Elahi et al. (2015).on the impact of anchor 

dimensions concerning job factors on organizational 

outcomes, in line with the results of the research that 

considers job path anchors as effective [17] is in line with the 

results of this study [17]. 

Gholamzadeh et al. (2012) used a bumper questionnaire in a 

study on the impact of HR strategy based on the theory of 

strategic bumper reference points and on the performance 

of managers and staff, which we also used [18]. 

CONCLUSION 

The present study is the anchor of autonomy and 

independence as a common component in all four 

strategies, which emphasizes the importance of reducing 

organizational structures and participatory decision-making. 

It also emphasizes that it empowers employees and provides 

the necessary framework for staff decision-making. There is 

also a plan to help employees, such as solving personal 

problems of employees that impede their effective 

performance path. Where employees have the knowledge 

and skills and therefore the issue of managerial 

competencies is important. In management and specialist 

careers, the choice must be very careful. Managers are 

advised to pay attention to the provision and promotion of 

workforce development and support, as well as training and 

development of staff, and staff promotion based on their 

career path and merit. In the four strategies available, 

anchors of technical and functional competence, self-

sacrifice, and sacrifice, as well as lifestyle, are missing. These 

anchors focus on the topics and personal lives of individuals 

and draw the attention of executives to motivate their 

employees to create a path that leads the individual forward 

with idealism and self-control. This raises the challenge that 

managers by integrating individual and organizational goals 

can play a special role in promoting the individual and the 

organization and enhancing the organization and the 

individual. 
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 Abstract: Background: Preparation and hospital development estimated an essential part of the policies and strategic 

purposes of healthcare in each government. Today, applications of management to reduce the burden of natural and 

technical disasters appear are very necessary. 

Objectives: The study aimed to review the major relevant articles in the case of the application of telemedicine for trauma 

injuries in disaster and military situations. 

Methods: Original clinical trials investigating the effects of telemedicine on trauma injuries published before April 2018 

were aggregated, and used in this study. We search the scientific sources such as PubMed, MEDLINE, Wiley, EMBASE, ISI, 

and Scopus. The keywords that applied to identify these articles combined: Telemedicine, Mobile Health, Health, Mobile, 

mHealth, Telehealth, eHealth, Trauma, War, military, medicine, Wounds and Injuries, injuries. 

Results: The text of the articles and abstracts were examined from various aspects, the 21 articles were evaluated for 

quality, and then 10 papers entered in a systematic review. We found that the use of telemedicine in trauma injury, rural 

and the military is very helpful for high-quality trauma care; also the telemedicine and telephone consultations can be 

were demonstrated reducing the risk of physician-related medicine mistakes. The economic evaluation of telemedicine 

was demonstrated cost-saving and cost-effective of telemedicine consultations. We also realized the importance and 

practicable of telemedicine for improving rural trauma care. 

Conclusions: Ultimately, the telemedicine can help patients and health government organizations economically, the 

telemedicine consultations due to cost-saving and cost-effective. Further studies to evaluate the running of telemedicine 

need to abating the practical and high-efficiency method, that can be done everywhere and it's free from mistakes and 

defects. 
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disasters appear are very necessary. [1, 2]. Telemedical 

technology is increasingly moving into the medical system. 

Teleconsultation between crisis positions with a lack of 

specialists' physician and a trauma center in surgical and 

trauma patients could save interventions [3-5]. In recent 

years, Telemedicine is growing more prevalent in intensive 

care medicine, but its impacts and the excellent 

organizational pattern is also ambiguous [6-8]. Particularly in 

situations that there is a shortage of extremely educated 

healthcare workers on-scene such as rural EMS, disaster, and 

military conditions, conditions teleconsultation could 

improvements in patient care via consultation of a specialist 

[3-7]. 

Telemedicine is a valuable method of implementing remote 

diagnoses such as ophthalmology, dermatology, and 

radiology [8]. Telemedicine represents the use of medical 

knowledge transferred from one position to another by 

electronic connections to enhance patients’ health situation 

and care [2-5]. Crisis management in natural and technical 

disasters should decrease the harmful impacts of trauma 

events, mortality, and morbidity applying a designed 

program of development and mobilization. 

Notwithstanding, there are a lot of experiences in crisis 

management, it has limited application of telemedicine in 

disaster and military situations [2-6].  

Application of the telemedicine in disaster and military 

situations management is the principal subject to maintain 

the health of accident patients [7]. Regarding the destruction 

created in the health services infrastructure, infrastructure 

has become a significant issue, the existence, and utilization 

of telemedicine technology and according to continuous 

development in electronic technology, communication to 

deliver health services in remote regions [6-8].   

We try to review the major relevant articles in case of 

application of telemedicine for trauma injuries in disaster 

and military situations to help clinicians and patients to have 

a better understanding of these technologies and choosing 

the better therapeutic option. A highly standardized 

evidence-based review can be one of the best references for 

clinicians to decide about their treatment plan. 

MATERIALS AND METHODS 

Original clinical trials investigating the effects of 

telemedicine on trauma injuries published before April 2018 

were aggregated, and used in this study. We search the 

scientific sources such as PubMed, MEDLINE, Wiley, 

EMBASE, ISI Web of Knowledge, and Scopus.  

The keywords that applied to identify these articles 

combined: Telemedicine, Mobile Health, Health, Mobile, 

mHealth, Telehealth, eHealth, Trauma, War, military, 

medicine, Wounds and Injuries, injuries. Two authors have 

independently assessed the titles and abstracts of all papers 

obtained by the searching method outlined above. 

The studies with the following criteria were excluded: did 

not evaluate the performance of Telemedicine; were not 

English-language study, and were review studies and letters 

to editors or conference abstracts. The two reviewers who 

carried out the literature search also individually made 

decisions and selected studies considering inclusion criteria. 

The following details were extracted from included studies 

independently by two reviewers, study location, year of 

publication, the first author’s surname, study design, and 

outcomes. 

Figure 1: Flow chart the inclusion studies 

RESULTS 

Ten studies matched the criteria for analysis and discussion. 

Daniel et al. (2013) in a randomized trial study examined 

emergency care between two groups. Doctor-staffed EMS 

teams compare to paramedic teams that were established 

telemedical by an EMS doctor. Overall 16 teams that each 

team contained one EMS physician and two paramedics 

randomly divided into the control and telemedicine group. 

Telemedical functionalities included 2 methods of audio 

communication, transportation of vital information, and 

video streaming from the situation place to the remotely 

placed EMS doctor. There were no significant differences in 

the case-specific items and, no potentially hazardous 

mistreatments were reported. They showed telemedical 

supported paramedic care as possible and at least not poor 

Articles were found by searching databases and bibliographies (N=220) 

Remaining articles after remove duplicate (N=198) 

10 articles included in the systematic review 

Removed duplicates articles (N=22) 

Removed 140 articles 
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respect to conventional EMS teams with a doctor on-scene 

in these situations [9]. 

 

Table 1: Author's name, type of study and summaries of outcomes in the studies 

Author's name Type of study Outcomes 

Daniel et al. (2013) 
[9] 

Randomized trial 
study 

They showed telemedical supported paramedic care as possible and at least not poor 
respect to conventional EMS teams with a doctor on-scene in these situations 

Brennan et al. (1998) 
[10] 

Randomized trial 
study 

They concluded that telemedicine was observed to be a satisfying system for pre-
chosen emergency department patients and was observed by the doctors as an 

admissible way of complementary application. 

Bowman et al. 2003 
[11] 

Cross-Sectional 
Their results showed Telemedicine was a precise, reliable, and effective way of 
diagnosing and controlling these patients, particularly if slit-lamp images were 

applied. 

Yang et al. 2015 
[12] 

Cross-Sectional 
They concluded that a healthcare payer aspect, telemedicine to health care workers 

of severely sick and pediatric patients performing to rural EDs are cost-saving or cost-
effective regarding the telephone. 

Mohr et al. 2016 
[13] 

Observational 
cohort study 

The telemedicine consultation was requested for severely injured rural traumatic 
patients (burns, penetrating trauma, and those with abnormal vital signs) in the 

Emergency Department, but Telemedicine consultation was not decreased 
interhospital transfer. 

Oeveren et al. 2017 
[14] 

Cross-Sectional 
They demonstrated a success rate of 96% of telemedicine during emergency 

intubation. Telemedicine-assisted intubation can be performed in rural hospitals 
practically. 

Gilmore et al. 2014 
[15] 

Cross-Sectional 
HBT can provide mental health services in a preferable procedure of location in 
military sexual trauma with PTSD patients and help to them for reducing mental 

pains and increasing readiness. 

Dayal et al. 2016 
[16] 

Retrospective 
cohort study 

The performance of a telemedicine program is designed to assist in the seriously ill 
children at admission to the PICU. They provided evidence for improving clinical 

outcomes in pediatric critical care with telemedicine programs. 

Shah et al. 2016 
[17] 

Prospective 
cohort study 

High-intensity telemedicine can be alternative to traditional severe disease care and 
it must be included in population health programs. 

Dharmar et al. 2018 
[18] 

Retrospective 
chart reviews 

They were demonstrated reducing the risk of physician-related medicine mistakes 
among critically sick and traumatic children of 8 rural EDs from academic children’s 

hospital. 

 

Brennan et al. (1998) conducted a randomized clinical study 

in the emergency department. Overall 104 patients were 

included.  Fifty-four participated in the telemedicine group 

and 50 to the control group. There are no differences 

between the groups for an incident of 72 hours emergency 

department return visits; the requirement for further care; 

doctor communication; nurse communication; satisfaction. 

The mean patient throughput period for the telemedicine 

group was 106 minutes; the mean for the control group was 

117 minutes. They concluded that telemedicine was 

observed to be a satisfying system for pre-chosen 

emergency department patients and was observed by the 

doctors as an admissible way of complementary application 

[10]. 

Bowman et al. (2003) assessed the precision and 

effectiveness of telemedicine in diagnosing and treating eye 

injuries. The methods were a clinical trial with a face-to-face 

group (40 patients) and a telemedicine group (40 patients). 

In the face-to-face group, consultations were in person; in 

the telemedicine group, researcher one handled video 

conferencing technology at 384 kbit/s, and observer two 

observed the patient face to face. In this study, 80 patients 

were included in the department. Principal result measures 

were agreement levels between the two observers for every 

phase, time of consultation, and several unnecessary recalls. 

There were more important conflicts applying telemedicine, 

in per sample the telemedicine diagnosis and management 

failed on the side of safety; consequently, no patient would 

have experienced via the improper administration because 

of the consultation using telemedicine. Their results showed 

Telemedicine was a precise, reliable, and effective way of 

diagnosing and controlling these patients, particularly if slit-

lamp images were applied [11]. 

Yang et al. (2015) carried a financial assessment to 
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determine the price, effect, and return on investment of 

telemedicine consultations presented to health care workers 

of severely sick and pediatric patients in rural EDs confronted 

with phone consultations from a healthcare payer prospect. 

The cost-effectiveness investigation was according to 

program effectiveness, obtained from change choices after 

telemedicine and telephone consultations. They concluded 

that a healthcare payer aspect, telemedicine to health care 

workers of severely sick and pediatric patients performing to 

rural EDs are cost-saving or cost-effective regarding 

telephone [12]. 

Nicholas M. Mohr et al. evaluated factors associated with 

telemedicine and interhospital transfer as a cohort study of 

all adult treated traumatic patients between 2008 and 2014 

in North Dakota critical-access hospital (CAH). They 

demonstrated telemedicine consultation was requested for 

severely injured rural traumatic patients (burns, penetrating 

trauma, and those with abnormal vital signs) in the 

Emergency Department, but Telemedicine consultation was 

not decreased interhospital transfer [13]. 

Lucas Van Oeveren et al. evaluated intubations which done 

by telemedicine in rural EDs with ED telemedicine network. 

They were collected probable data of all patients with video 

telemedicine-assisted intubation from May 1, 2014, to April 

30, 2015, and telemedicine involvement/intervention was 

evaluated using statistical analysis. Lucas Van Oeveren et al 

have involved 206 intubations with respiratory failure as 

most common. They demonstrated a success rate of 96% of 

telemedicine during emergency intubation. Telemedicine-

assisted intubation can be performed in rural hospitals 

practically. This telemedicine-assisted intubation was done 

at first in emergency tracheal intubations via a live 

telemedicine link [14].  

Amanda K. Gilmore et al. was described a randomized 

controlled trial comparing Prolonged Exposure (PE) 

delivered face-to-face and delivered via Home-based 

telemedicine (HBT) in female veterans, they focused on 

female veterans with military sexual trauma with PTSD. Their 

hypothesize was more be effective in improving the quality 

of life in PE delivered via HBT than SD at the post, 3-, and 6-

month follow-up. Ultimately, Amanda K. Gilmore et al 

concluded HBT can provide mental health services in a 

preferable procedure of location in military sexual trauma 

with PTSD patients and help to them for reducing mental 

pains and increasing readiness. Generally, Home-based 

telemedicine can reduce systemic barriers for treatment 

[15]. 

Parul Dayal et al have compared the effects of access to a 

telemedicine program (pediatric critical care) on the 

intensity of disease and results for referral children to 

children’s hospital PICU in the cohort study.  The 582 

patients with telemedicine that were younger and less sick 

than 524 patients from without telemedicine were 

compared during the study period. Parul Dayal et al was 

indicated the performance of a telemedicine plan for the 

care of seriously ill children. The performance of a 

telemedicine program is designed to assist in the seriously ill 

children at admission to the PICU. They provided evidence 

for improving clinical outcomes in pediatric critical care with 

telemedicine programs [16].  

Manish N. Shah et al have evaluated the effect High-intensity 

telemedicine programs on emergency department use for 

the care of  Six senior living community (SLC) residents in a 

cohort study over 3.5 years. They were indicated reducing 

emergency department use in High-intensity telemedicine 

care of SLC residents. Manish N. Shah et al was presented 

High-intensity telemedicine can be alternative to traditional 

severe disease care and it must be included in population 

health programs [17]. 

Madan Dharmar et al was evaluated the rate of physician-

related medicine mistake on seriously 234 patients receiving 

85 telephone consultations, 73 telemedicine consultation, 

and 76 no consultations in rural emergency departments, 

then outcomes of the study were compared. They were 

performed retrospective reviews critically sick and traumatic 

children of 8 rural EDs from academic children’s hospital. 

Ultimately, Madan Dharmar et al was demonstrated 

reducing the risk of physician-related medicine mistakes 

among critically sick and traumatic children of 8 rural EDs 

from academic children’s hospitals [18]. 

DISCUSSION 

Traumatic injury is a common cause of death for those under 

the age of 44 years. On the other hand, accessing sufficient 

and adequate high-quality trauma care is a secondary 

problem after the trauma, and one of the main mechanisms 

associated with bad results in trauma patients. Generally, 

the improvement of trauma results is under the influence of 

triage of seriously traumatic patients. Telemedicine is a 

strategy to improve trauma care, with the aim of given 

tertiary level services locally. Using telemedicine is 

particularly increasing and improving the care of trauma 

patients, it can be valuable when the time-sensitivity is 

palpable in trauma interventions [19-30]. 

This study reviews several strengths aspects of telemedicine 

such as generally, treatment in a high-risk (population, 

condition, and location) and removal of barriers to care of 

traumatic patients. 
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In this systematic review, the literature searched in 

important databases for telemedicine in various fields such 

as trauma injury, war, rural, and military. The text of the 

articles and abstracts were examined from various aspects, 

the 21 articles were evaluated for quality, and then 10 

papers entered in a systematic review. This manuscript is in 

the first study in various fields of telemedicine. 

We found that the use of telemedicine in trauma injury, rural 

and the military is very helpful for high-quality trauma care; 

also the telemedicine and telephone consultations can be 

were demonstrated reducing the risk of physician-related 

medicine mistakes. Also, telemedicine can useful, practical, 

and preferable procedure of location for care military sexual 

trauma patients with PTSD and help to them for reducing 

mental pains and increasing readiness. The economic 

evaluation of telemedicine was demonstrated cost-saving 

and cost-effective of telemedicine consultations. We also 

realized the importance and practicable of telemedicine for 

improving rural trauma care.  

Duchesne et al. [31] were reported that the performance of 

a telemedicine plan decreases trauma transfers to 89%. 

Many rural EDs have not board-certified physicians in 

emergency medicine [32] despite, the increasing of 

traumatic injury and trauma-related mortality in rural 

populations. 

In a study that uses tele-emergency services, they were 

indicated to improve 95% quality of care by using tele-

emergency services [33]. The clinical care is improved by 

using of telemedicine because access to specialized 

physicians [33]. in the other study, they found the utilization 

of expert physicians via telemedicine helped stabilize trauma 

patients during early care [34]. This study demonstrated a 

limit of 8% of patients have received care that may survive 

through using telemedicine consultation [34].  On the other 

hand, the levels of task-based communication of care 

services can be increased through telemedicine care [35].  

Lucas Van Oeveren et al results were illustrated telemedicine 

improves care and enhances accessibility to treatment. 

MST-related PTSD as one of the subjects for telemedicine 

was investigated by Gilmore et al. in particular; HBT 

increases treatment access women and even men with their 

MST histories which suffering from other physical or mental 

difficulties. 

Although quality of care is fairly suitable in most EDs to 

children, it may behave rates of poor events, such as 

medication errors in non-children’s hospitals for seriously ill 

children [36–38], nevertheless, the telemedicine can provide 

access to pediatric expertise for a decrease of physician 

mistakes [39].  

The telemedicine programs significantly increase the quality 

of care and reduce mortality in traumatic injuries, also the 

telemedicine is the importance and practicable for 

improving rural trauma care.  This producer can be a suitable 

alternative to traditional care, in other words, this method 

causes access to skilled and experienced physicians in far-off 

areas, subsequently; telemedicine can decrease the risk of 

physician-related ED medication errors particularly in a 

pediatric case. Besides, telemedicine can useful and practical 

producer for PTSD patients; and home-based telemedicine 

access for these patients in their home. 

CONCLUSIONS 

Ultimately, the telemedicine can help patients and health 

government organizations economically, the telemedicine 

consultations due to cost-saving and cost-effective. Further 

studies to evaluate the running of telemedicine need to 

abating the practical and high-efficiency method, that can be 

done everywhere and it's free from mistakes and defects. 
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Effect of pharmacist’s patient education on patient compliance in the 

southeast of Iran: A quasi-experimental study 
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 Abstract: Background: As an essential part of the treatment chain and also the link between physicians and patients, 

pharmacists play a major role in optimizing drug administration. Compliance with a therapeutic regimen is necessary for 

therapeutic success, while non-adherence can lead to disease progression and eventually treatment failure. This study 

aimed to evaluate the impact of pharmacist’s patient education on different parameters of patient compliance. 

Results: The results showed the patients receiving the intervention compared to the control group, were significantly more 

adherence to the correct drug use dose (p = 0.016), time of use (p = 0.018), treatment duration (p =0.001), and frequency 

(p = 0.049).  

Conclusions: This study indicates that detailed patient counseling at pharmacies can positively influence different 

parameters of patients’ adherence. 

 

 Keywords: pharmacists; monitoring drug therapy; disease management  

   

BACKGROUND 

Medication adherence knowledge plays a crucial role in 

treatment success. Pharmacists' scientific skills to teach 

required information about drug administration, 

interactions, side effects storage is crucial to improve patient 

adherence and so treatment success [1, 2].  Patient 

education by pharmacists can decrease drug therapy 

problems arising from inappropriate drug administration or 

prescriptions and decrease overall health care costs [3-5]. 

Over the past 30 years, the scope of medication therapy 

management, as well as pharmaceutical care, focused on 

more specialized and patient-centered care through a more 

effective pharmacist-patient relationship [4]. Pharmacists 

also are one of the most important parts of rational drug use 

based on the World Health Organization (WHO) definition 

[6] and decreasing its burden [5, 7, 8]. On the other hand, 

inappropriate administration of antimicrobials may lead to 

drug resistance and treatment failure that is one of the most 

challenging problems today [7, 8]. Studies show that one of 

the main causes of irrational drug use is considering 

pharmacists only as drug distributors and ignoring their 

potential role as consultants and educators [9, 10]. In 2003, 
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the WHO identified poor patient adherence to achieve all 

therapeutic goals as a major cause of treatment failure [4]. 

Although the impact of medication counseling by 

pharmacists on patient treatment outcome, has not been 

investigated truly, it has been shown that community 

pharmacists have a great impact on improving patient 

adherence especially in patients suffering from chronic 

diseases as well as improving overall community health [1, 

11, 12]. Thus, growing an effective patient-pharmacist 

relationship is a key factor to optimize medication use and it 

seems necessary to focus on pharmacists consulting skills 

and supportive laws [13]. In the present study, considering 

the undeniable role of pharmacists in patient education and 

improving their compliance with therapeutic regimen, we 

evaluated the impact of medication consultation on the 

appropriate use of medication by patients referring to 

community pharmacies in Zabol city, southeast of Iran at 

2019. 

METHODS 

Design and participants  

This quasi-experimental study was conducted on 56 newly 

diagnosed patients in one governmental hospital (xxxx) 

affiliated to XXXX University of Medical Science in the 

southeast of XXXX from March 10, 2019, to August 30, 2019.  

Participants were selected using a simple random method 

and distributed to intervention and control groups. Patients 

were defined new to therapy if they had no evidence of 

filling prescriptions with their current medications during 

the past 6 months. Considering the mean scores for 

treatment belief for two control (5.04 ± 3.4) and intervention 

(2.52 ± 2.64) groups in pilot research,  the type I error of 0.05, 

the test power of 0.80 as well as 20% sample loss, the 

required sample size was estimated as of 23 people in each 

group.  

Intervention  

The intervention group received their medications with 

written instructions on drug packages as well as face-to-face 

education by pharmacists mainly about dosage, regimen, 

and length of treatment of each drug in their prescriptions. 

In the control group received their medications only with 

routine written instructions on each drug package. Each 

patient in the control group who had a question that needs 

further education was excluded from the study.  

Instruments   

The patient’s demographic information was included in data 

collection forms. Two separate questionnaires designed 

based on literature review and pilot tested. Patients or 

family caregiver received the first questionnaire, before 

collecting their prescriptions and the second one 14 days 

after. The first questionnaire consisted of four questions 

about their risk of non – adherence [14] as well as eight 

questions about their belief about prescribed medicines 

[15]. The second one consisted of five questions about the 

patient's practice (correct dose, time, frequency, and 

therapeutic course) about each of their prescribed 

medications. The investigator who reviewed patient 

medications after 14 days and filled out the second 

questionnaire did not know whether patients are in sample 

or control groups. The face and content validity of the 

questionnaire was determined by collecting the six experts' 

opinions. The questionnaires were then distributed to 20 

people in a pilot form. The final questionnaires were 

designed after identifying the bugs and fixing them. To 

assess the reliability of the questionnaire. Belief about 

prescribed medication score and total performance score 

was obtained from the sum of scores of the relative 

questionnaires. 

Statistical analysis  

Statistical analysis of the present data was carried out using 

an independent t-test and chi-square test using SPSS 

software (version 21). P-value < 0.05 was considered as 

significant. 

Ethical consideration  

The study protocol was approved by the XXXX University of 

Medical Sciences Ethics Committee (code: XXXXXX) and 

patients provided written informed consent before 

participating in the study. 

RESULTS 

After considering the exclusion criteria, 56 patients were 

eligible to enroll in this study, 28 patients in both the 

intervention and control group. Our participants consisted of 

45 (80.4%) male and 11 (19.6%) female 7.1% of whom were 

uneducated. Their ages ranged between 15 - 75 years with 

the mean age of 33.46 (14.20) years. The mean scores of the 

patient’s primary risk of non-adherence and belief about 

prescribed medicines were 5.27 (0.92) and 23.89 (3.08) 

respectively. 

There was no statistically significant difference between 

intervention and control groups in terms of age (p = 0.640), 

gender (p = 0.313), level of education l (p = 0.968), belief 

about prescribed medicines (p=0.180) and risk of non-

adherence (p = 0.679) (Table 1). 
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Table 1: Demographic characteristics of sample and control groups 

P-value Sample Control  

0.640 24.43 (15.75) 30.03 (18.09) Age 

0.313 

24 (85.7%) 21 (75%) Male 

Sex 

4 (14.3) 7 (25%) Female 

0.968 

2 (7.1%) 2 (7.1%) Uneducated 

Level of 
education 

7 (25%) 9 (32.2%) Under high school diploma 

14 (50%) 13 (46.4%) High school diploma 

3 (10.7%) 1 (3.6%) College degree 

2 (7.1%) 3 (10.7%) Bachelor degree 

0.679 23.68 (3.27) 24.11 (2.92) Belief about prescribed medicines 

0.180 5.43 (0.92) 5.11 (0.91) Risk of non-adherence 

Our results showed that patients receiving face-to-face 

education were significantly more adherent to the correct 

dose (p = 0.016), exact time (p=0.018), frequency of drug 

administration (0.049), and completing the therapeutic 

course (p <0.001), compared to the control group (Table 2). 

Table 2: Comparison of patient’s adherence to correct dose, time, 

frequency and completing the therapeutic course in control and 

sample groups 

P-value 
Sample 
No (%) 

Control 
No (%) 

 

0.016 25 (89.3%) 16 (57.1%) Correct   dose 

0.018 17 (60.7%) 7 (25%) Correct Time 

0.049 22 (78.6%) 14 (50%) Correct frequency 

0.001>  19 (67.9%) 3 (10.7%) 
Completing 

therapeutic course 

Finally, 100 % of the patients in the intervention group and 

17.9% of the control group were satisfied with the 

pharmacist's services (p < 0.001) (Table 3). 

Table 3: Comparison of participants' satisfaction in control and 

sample groups. 

Satisfaction Control Sample P-value 

Agree No (%) 5  (17.9) 28 (100) 

 
0.001>  

No Idea No (%) 7  (25) 0 (0) 

Disagree No (%) 16  (57.1) 0 (0) 

Total No (%) 28 (100) 28 (100) 

 

DISCUSSION 

Pharmacists as an essential part of the treatment chain and 

also the link between physicians and the patients play major 

roles in health care systems [16]. Studies have shown that 

pharmacists can improve patient adherence and the rate of 

treatment success. Noncompliance can lead to irrational 

drug use, expansion of drug therapy costs, the prolongation 

of therapeutic courses, and adverse drug reactions. In this 

study, we evaluated the impact of patient education by 

pharmacists in different aspects of patient compliance and 

concluded its positive impacts. Our study population is 

divided into two intervention and control groups. The 

intervention group received medication counseling 

especially about dose, time, and frequency of drug 

administration and duration of therapy besides routine 

written instructions on drug packages that were consistent 

in both groups. We observed that although sample 

intervention groups were not significantly different in terms 

of demographic data, risk of non-adherence, and belief 

about their prescribed medication but their final behavior 

about their prescribed medications were completely 

different. Adherence to the correct dosage, timing, 

frequency, and therapeutic course was significantly higher in 

patients receiving drug education by pharmacists. They were 

also more satisfied with the pharmacist's services. These 

results were in agreement with the previous results of 

previous studies [17-21].  

They proved positive impacts of patient counseling at the 

pharmacies on accomplishing therapeutic goals, reducing 

adverse drug reactions, and administration drug errors in 

their researches. Our findings showed that a relatively high 

number of patients who did not receive counseling did not 
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properly follow their treatment course, which can lead to 

therapeutic failure and its related complications. Especially, 

when patients are on antibiotics, non-adherence can lead to 

drug resistance and finally affect both patients and society. 

The small sample size was one of our limitations in this study, 

besides if we could monitor a patient's performance more 

often, we would be able to provide more accurate results 

and lower possible bias. One of the strengths of this study 

was that patients with a history of the same disease were 

excluded from the study so that their previous experiences 

did not affect the final results. 

CONCLUSIONS 

It can be concluded that detailed patient counseling by 

pharmacists, can positively influence patients' adherence. In 

this regard, it seems necessary to focus on communicating 

and counseling skills of pharmacists and even motivational 

tools as counseling fees.
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Clinical and therapeutic particularities of acute gallstones disease during 

COVID-19 pandemic 
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 Abstract: Gallstones disease (GD) is a common pathology, with an incidence of approx. 20% in developed countries, a third 

of these cases being symptomatic. The paper aims to identify the diagnostic and therapeutic features of acute 

manifestations of gallstones during the COVID-19 pandemic. 

Materials and method: A retrospective, comparative study was performed of the cases presented to the emergency room 

(ER) and hospitalized for acute manifestations of gallstones in April-June 2020 vs similar period of 2019. The data regarding 

clinical form, associated pathology, therapeutic management were analyzed from the ER presentation register, 

hospitalization sheets and surgical protocols. 

Results: During the COVID-19 pandemic, the number of hospitalized cases for acute cholecystitis and other acute 

manifestations of GD was significantly lower than in the same period last year (21 vs 49 patients). In both study groups 

the main form of presentation was acute catarrhal cholecystitis (52.4% vs 63.2%). During the SARS-Cov-2 pandemic, we 

report an increased incidence of complicated forms, mainly hydrops (23.8% vs. 4.1%, p <0.05) and angiocholitis (19% vs. 

4.1%, p <0.05). Conservative treatment was chosen more frequently during the pandemic (48% vs. 29%). For operated 

patients, laparoscopic cholecystectomy was the main option, performed in 85.7% in both groups. 

Conclusions: We maintain that laparoscopic cholecystectomy remains the gold standard for acute cholecystitis, even in 

the COVID-19 pandemic, as it guarantees the best outcomes for the patients. Conservative management may be an option 

for mild cases, but it carries the risk of recurrence of symptoms and increased incidence of severe complications. 

 

 Keywords: laparoscopic cholecystectomy, gallstones disease, COVID-19 pandemic, acute cholecystitis  

   

INTRODUCTION 

Gallstones disease (GD) is a common pathology, with an 

incidence of approx. 20% in developed countries, a third of 

these cases being symptomatic [1]. 

Laparoscopic cholecystectomy is the gold standard of 

treatment for this condition. Acute forms are of clinically 

variable severity, from possible regressive under 

conservative treatment to life-threatening, namely: biliary 

colic, acute cholecystitis, cholecysto-pancreatitis and acute 

angiocholitis. Early surgical treatment was recommended as 
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standard in acute cholecystitis to prevent subsequent 

recurrent episodes, as well as migratory and infectious 

complications related to the displacement of stones in the 

main bile duct [2, 3]. 

The global spread of SARS-CoV-2 pandemic, with the 

declaration of a state of emergency in our country on the 

16th of March 2020, for 60 days, followed by the state of 

alert since 15th of May, still in force today, had a profound 

impact on the surgical practice. The initial recommendations 

of the International and National Surgical Societies were to 

delay elective surgery, and to attempt first-hand a 

conservative management of mild and moderate forms 

presented to the emergency room. Another aspect was that 

of the aerosolization potential in laparoscopic interventions 

associated with the induction and dessuflation of the 

pneumoperitoneum, trocar leakage and laparoscopic 

smoke. Since the time of SARS-CoV, in 2003, there has been 

convincing evidence that aerosol-generating procedures 

(AGP) could potentially result in a wider human-to-human 

coronavirus transmission radius [4]. Bioaerosols range in size 

from 0.3 to 100 μm, and particles up to 5 μm remain airborne 

and can travel distances of more than 100 m, which may be 

a transmission path for SARS‐CoV‐2 [5]. Safety guidelines 

have been developed in laparoscopic surgery to prevent 

infection of medical personnel in patients suspected or 

infected with SARS-Cov2, which focuses on preoperative 

testing of patients, wearing appropriate PPE, consisting of 

FFP2 masks, goggles or faceshields, ultrafiltration of 

pneumoperitoneum and preventing accidental leakage of 

CO2 and plume during laparoscopic surgery [6-13]. Also, the 

addressability of the population and the desire for surgical 

treatment was lower for this pathology, partly explained by 

the fear of a possible contamination in the emergency room 

or hospital. 

Aim 

The paper aims to identify the diagnostic and therapeutic 

features of acute manifestations of gallstones during the 

COVID-19 pandemic. 

MATERIALS AND METHODS 

A retrospective, comparative study was performed of the 

cases presented to the guard room and hospitalized in 

emergency for acute manifestations of gallstones in April-

June 2020 vs similar period of 2019. The data from the 

presentation register at the guard, hospitalization sheets 

and surgical protocols, on the particularities related to the 

clinical form at hospitalization, associated pathology, 

therapeutic management of patients with acute gallbladder 

disease, in the absence and during the SARS-CoV-2 

pandemic. Changes in the surgical practice of patients with 

acute manifestations of gallstone disease imposed by 

international and national guidelines were also analyzed, as 

well as organizational changes in institutional circuits to 

prevent the spread of SARS-CoV-2 infection. 

RESULTS 

Establishing separate circuits within the department for the 

prevention of SARS-CoV-2 infection 

During the pandemic COVID-19, our hospital, an emergency 

university center with many specializations, made sustained 

efforts to remain COVID-free, to be able to ensure the safe 

treatment of patients, and to prevent nosocomial 

contamination with SARS-Cov2. 

In this regard, a strict protocol was implemented which 

involves testing by RT-PCR at the time of admission of all 

patients in the emergency room, their isolation respecting 

separate circuits until the result is obtained, simultaneously 

with the beginning of the appropriate treatment. If surgery 

is required immediately, it was performed by treating the 

patient as SARS-CoV-2 suspect, with all the precautions 

required by this: proper equipment of PPE in the operating 

room, avoidance as much as possible of aerosol-generating 

methods, including laparoscopic surgery, according to the 

recommendations of the national endoscopic surgery 

company ARCE in force during the analyzed period. When it 

was possible to delay the intervention for 24 hours until the 

result was obtained, in case of negative, the patient was 

operated laparoscopically, with standard PPE. If the test 

confirms the infection, the patient was transferred to one of 

the hospitals designated as a COVID-support hospital and 

further treated according to the guidelines in force. 

Study group analysis 

During April-June 2020, during the COVID-19 pandemic, the 

number of hospitalized cases for acute cholecystitis and 

other acute manifestations of GD was significantly lower 

than in the same period last year (21 vs 49 patients). Of the 

total presentations at the emergency room during the 

COVID-19 pandemic, only a percentage of 27.6.% agreed 

with the hospitalization (vs 48.5% in 2019), the rest 

expressing their request for conservative treatment. 

The sex ratio was similar in the 2 groups (F: M = 2: 1), but the 

incidence of patients treated with rural origin was lower, this 

could be correlated with the travel difficulties imposed by 

the legislation during the state of expedite. The average age 

was higher in 2020, but statistically insignificant (64 vs 56 

years). 

Regarding the clinical forms, in both study groups the main 
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form of presentation was acute catarrhal cholecystitis 

(52.4% vs 63.2%). We note, during the SARS-Cov-2 

pandemic, the absence of mild forms of biliary colic, with 

increasing incidence of complicated forms, mainly hydrops 

(23.8% vs. 4.1%, p <0.05) and angiocholitis (19% vs. 4.1%, p 

<0.05). 

From the analysis of associated comorbidities, we notice the 

increase of the share of cardiovascular diseases and diabetes 

in patients hospitalized during the pandemic, these diseases 

increasing the potential for aggravation of the general 

condition in patients with acute cholecystitis, making them 

unsuitable for conservative management. 

Table 1: Comparative analysis of patients with acute manifestations of GD during the COVID-19 pandemic compared to the same period last 

year: demographic data, clinical forms at hospitalization, comorbidities 

 April-June 2020 April-June 2019 

Number 21 49 

Male 33.3% 36.7% 

Female 66.7% 63.3% 

Urban/Rural 6:1 4:1 

Age 64+/-3.2 years 56+/-2.7 years 

Clinical form 
Biliary colic 
Acute cholecystitis 
- Cataral 
- Phlegmonous 
- Gangrenous 
Hydrops 
Pio-cholecystitis 
Cholecistopancreatitis 
Angiocholitis 

 
0 
 

11 (52.4%) 
1 (4.7%) 

0 
5 (23.8%) 

0 
1 (4.7%) 
4 (19%) 

 
8 (16.3%) 

 
31 (63.2%) 

2 (4.1%) 
1 (2%) 

2 (4.1%) 
1 (2%) 

2 (4.1%) 
2 (4.1%) 

Associated pathology: 
Obesity  
Adherential Syndrome 
Cardiac pathology 
High Blood pressure 
Diabetes 
Gastritis/ Dyspeptic syndrome/Ulcer 
Bronchopulmonary chronic obstructive disease 
Recent cerebrovascular accident 
Hepato-splenomegaly. Port vein thrombosis 
Hiatal hernia 
Neuropsychiatric disorders (epilepsy, drug addiction) 

 
6 (28.5%) 
5 (23.8%) 
6 (28.5%) 
6 (28.5%) 
5 (23.8%) 
3 (14.3%) 
2 (9.5%) 
1 (4.7%) 
1 (4.7%) 

0 
0 

 
10 (20.4%) 
16 (32.6%) 
6 (12.2%) 

16 (32.6%) 
3 (6.1%) 

5 (10.2%) 
0 
0 
0 

1 (2%) 
2 (4%) 

 

Figure 1: Comparative data for clinical forms during Covid-19 pandemic vs non-COVID period 

After admission, all patients in the pandemic group were 

tested for Sars-CoV-2 infection and were hospitalized in a 

COVID-19 suspect area, with separate circuits from the rest 

of the department. Medical therapy was initiated, 
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depending on the clinical form, with spasmolytics, 

analgesics, antibiotics and hydro-electrolytic rebalancing. In 

20 of 21 cases, surgery could be delayed for up to 24 hours 

until the absence of COVID infection was documented. In 

one case, a piocholecyst with imminent of perforation was 

operated on in an immediate emergency, by open approach, 

and a cholecystectomy and subhepatic drainage were 

performed, with a slowly favorable evolution. In a case 

diagnosed with angiocholitis, SARS-CoV-2 positive, the 

patient was transferred for ERCP to a surgery department at 

a COVID-19 support hospital, evolving favorably under 

minimally invasive treatment. 

Table 2: Therapeutic management and postoperative outcome in 

the COVID-19 pandemic group vs control group. 

 April-June 2020 April-June 2019 

% surgery 11 cases (52%) 35 cases (71%) 

Type of surgery: 
LC 
Conversion 
OC 
ERCP 
ERCP+LC 

 
18 (85.7%) 

0 
1 (4.7%) 
1 (4.7%) 
1 (4.7%) 

 
30 (85.7%) 

2 (5.7%) 
0 

3 (8.6%) 
0 

Hospital days 6.62 5.6 

Postoperative complications: 
Deaths 
Bleeding 
Infection of the wound 

 
2 (comorbidities) 
1 (conservatory) 

0 

 
0 
1 
0 

LC: laparoscopic cholecystectomy; OC: open cholecystectomy; ERCP: 

Endoscopic retrograde cholangiopancreatography 

Regarding therapeutic management, there is an increase in 

cases that benefited from conservative treatment during the 

pandemic (48% vs. 29%). For operated patients, laparoscopic 

cholecystectomy was the main option, performed in 85.7% 

in both groups, except that during the pandemic, the 

intervention was delayed 24-48 hours to obtain 

confirmation of the absence of SARS-CoV-2 infection. There 

were no conversions for the pandemic group, a possible 

explanation being the better documentation of cases and 

the favorable effect of early medical therapy in cases with an 

increased risk of conversion due to local inflammatory 

anatomical changes. 

The average hospital stay was slightly increased, but 

statistically insignificant, a possible explanation being the 

timing related to RT-PCR, but also the higher incidence of 

comorbidities and more severe forms of treated patients. 

The latter aspect also explains the higher rate of 

postoperative deaths (9.5% vs 0%), being related to 

cardiovascular and metabolic decompensation through the 

associated countries, in elderly patients. 

DISCUSSION 

The COVID-19 pandemic had a major impact on the 

management of acute gallstones. During this period, the 

proportion of cases treated conservatively increased, either 

outpatient, in the case of patients who refused 

hospitalization, or in hospitalized patients. This is 

communicated by similar studies conducted in Spain. Italy, 

UK or USA, also countries with a significant number of SARS-

CoV-2 infections nationwide [1, 14-19]. 

One of the causes is the reluctance of patients to go to the 

emergency room or to consent to hospitalization for fear of 

infection. Harnett et al. estimates in this regard a decrease 

of up to 50% in the presentation of patients in the 

emergency room in the US during the pandemic [20]. On the 

other hand, given the increased pressure on health systems, 

but also of studies that show a bad outcome in surgeries 

performed on COVID + patients during the incubation 

period, international practice guidelines recommend 

conservative management and avoidance of surgery, if safe 

for the patient [6, 7, 12, 22-25]. 

Another important aspect is the reluctance to laparoscopic 

surgery, due to the possibility of aerosolization of surgical 

plume and CO2 at pneumoperitoneum desufflation [4]. 

Preoperative testing of patients is encouraged, as far as 

resources allow, however studies show a 30% chance of 

false-negative results, which can have unfavorable 

consequences for both the patient and the medical staff 

[26]. Considering possible presence of the infectious agent 

in blood, feces and intestinal wall and to avoid leakage near 

the trocar orifices, the use of low pneumoperitoneum 

pressure and low energy levels during electrocautery. 

Regarding gallstone disease, laparoscopic cholecystectomy 

has established itself worldwide as a gold-standard, due to 

its indisputable advantages related to the reduction of 

operative complications, early recovery and reduced 

hospitalization time. Even during the COVID-19 pandemic, 

when the open approach was encouraged due to avoiding 

aerosolization, laparoscopic cholecystectomy remained the 

preferred technique in surgical practice in our department, 

being practiced in 87.5% of cases. Similar results are 

reported by Manzia, Narvaez and Kabir [1, 17, 27]. 

Moreover, Flemming and Kabir show that SARS-CoV-2 is not 

present in bile, gallbladder samples and peritoneal fluid [27, 

28]. These preliminary findings suggest that the potential 

infectious risk for operating theater staff and surgeons 

during open and laparoscopic operations in SARS-CoV ‐2 

patients is lower than initially expected. 

Another observation found in the present study is the 

increase in the severity of cases hospitalized and operated 
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during the SARS-Cov-2 pandemic compared to the same 

period last year. Gallstones disease, even if not an 

emergency, should receive surgical treatment when 

symptomatic. Neglecting this extremely common pathology 

can increase the incidence of severe, life-threatening 

complications such as cholangiopancreatitis or angiocolitis 

[28-33]. 

Additionally, a more advanced disease at the time of surgery 

may result in increasingly morbid operations, which are 

associated with prolonged hospital stay and higher costs. 

Since the global healthcare community has never faced a 

dramatic scenario such as the COVID-19 pandemic, it is 

difficult to forecast the effects of untreated GD and the 

development of its related complications during and after 

COVID-19 [1]. 

CONCLUSIONS 

In light of recent findings, but changes to the surgical 

protocol are required to increased safety for medical 

personnel. 

We maintain that laparoscopic cholecystectomy remains the 

gold standard for acute cholecystitis, even in the COVID-19 

pandemic, as it guarantees the best outcomes for the 

patients. 

Conservative management may be an option for mild cases, 

but it carries the risk of recurrence of symptoms and an 

increased incidence of severe complications. 
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Osteoporosis and the fracture risk in systemic lupus erythematosus 

 

Mihai L. Ciobîcă1, Oana P. Ionescu1, Bianca A. Săndulescu1 

 

 Abstract: Osteoporosis is a systemic skeletal condition, characterized by a microarchitectural degradation of bone density 

and quality, giving low resistance and an increased risk of fracture. Osteoporosis is an important public health problem, 

with considerable medical, social and economic impact. Data accumulated in recent years demonstrate a significant 

incidence of osteoporosis in the group of patients with major collagen diseases; of these, Systemic Lupus Erythematosus 

(SLE) is the prototype of autoimmune disease in which osteoporosis and associated complications have a significant clinical 

impact. 

Although additional studies are needed to deepen the relationship between SLE - osteoporosis - associated fractures, we 

believe that these patients should be managed from the early stages of the disease. 

 

 Keywords: systemic lupus erythematosus, osteoporosis, risk factors, fragility fracture, therapeutic principles  

   

INTRODUCTION  

Osteoporosis is a systemic skeletal condition, characterized 

by a microarchitectural degradation of bone density and 

quality, conferring low resistance and an increased risk of 

fracture [1, 4]. Osteoporosis is a significant public health 

problem, with considerable medical, social and economic 

impact, through the associated costs. The prevalence of 

osteoporosis in Romania in the population over 50 years of 

age is 20.5% in women and 6.2% in men [1].                                                                 

Osteoporosis is an asymptomatic disease. The main clinical 

manifestation and at the same time complication of 

osteoporosis is the fragility fracture. Worldwide, it causes 

over 9 million fractures annually, approximately one 

osteoporotic fracture every three seconds [2]. 

 

Classification of osteoporosis [1, 3, 4]: 

 Primary osteoporosis: type I (postclimax) and type II 

(elderly). 

 Secondary osteoporosis: occurs in association with other 

conditions or with the use of certain drugs. 

Causes of secondary osteoporosis [3]: 

• Endocrinological: thyrotoxicosis, hyperparathyroidism, 

hypogonadism, Cushing's syndrome, insulin-requiring 

diabetes, Addison's disease, sarcoidosis. 

• Gastrointestinal: severe liver damage, primary biliary 

cirrhosis, gastrectomy, malabsorption syndromes. 

• Metabolic and nutritional: hypophosphatemia, 

hypercalciuria, hemochromatosis, amyloidosis, parenteral 
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nutrition. 

• Hematological disorders and neoplasms: hemophilia, 

thalassemia, myelomatosis, lymphoma and leukemia, 

tumors secreting PTH-like peptides. 

• Inflammatory diseases: rheumatoid arthritis, systemic 

lupus erythematosus (SLE), etc. 

• Others: chronic kidney disease, cardiovascular, 

neurological diseases, etc. [4]. 

• Medications: glucocorticoids (over 5 mg/day prednisone 

or equivalent, more than three months), anticonvulsants, 

proton pump inhibitors, heparin, antidepressants, etc. 

This classification in primary and secondary is not delimited. 

Sometimes the causes of secondary osteoporosis can coexist 

with post-menopausal status or with aging. 

Classical risk factors for osteoporosis 

Modifiable risk factors: 

• Nutritional deficiencies: Diet influences bone mass and 

risk of fracture. Nutrients with an important role in bone 

metabolism are calcium, vitamin D and, last but not least, 

proteins. Low protein intake is an essential determinant of 

bone mass. Malnutrition can increase the risk of falling both 

by affecting coordination and reducing the muscle strength 

[5-9]. 

• Physical inactivity: A significant cause of bone loss. It has 

been observed that forced immobilization in healthy 

volunteers or in patients with neurological disorders such as 

paraplegia, leads to decreased bone mineral mass. The 

negative effect of immobilization is much greater than the 

potential benefit of exercise on an already outpatient 

subject [10]. 

• Weight: A low body mass index correlates with a low 

bone mineral density (BMD), probably due to decreased 

peripheral estrogen production by adipose tissue and a 

lower mechanical load on the skeleton that metabolically 

influences bone composition [3]. 

• Smoking: After menopause, bone mineral density in 

women who smoke decreases by two percent/decade 

compared to non-smokers [12]. A much more significant loss 

of bone mass was observed in smoking men, especially in the 

femoral head. The risk decreases with smoking cessation but 

becomes significant only after ten years of withdrawal [13]. 

• Excessive alcohol consumption: Indirectly, influences the 

bone metabolism by decreasing protein and calcium intake, 

impaired gonadal function, mobility (increases the risk of 

fracture by falling), and directly, through the toxic effect on 

the osteoblast [3]. 

 

Non-modifiable risk factors: 

• History of falls: Falls are the most common cause of 

osteoporotic fractures. The annual risk of falling increases by 

about 20% in women between 35 and 49 years and is over 

30% in eldery men [14]. The risk of falling is directly 

correlated with the number of comorbidities (e.g., 

neurological disorders, cardiovascular diseases, urinary 

incontinence, depression, etc.). Also, medications such as 

hypnotics, sedatives, or antidepressants increase the risk of 

falling [14-17]. 

• Age over 65 or under 65 who associate several risk 

factors. 

• Women: a higher risk of osteoporosis. Bone loss is 0.86-

1.21% and increases after menopause, unlike men, where 

the loss is about 0.04-0.90% [18]. Despite this, secondary 

osteoporosis appears to be more common in men [19, 20]. 

• Fragility fractures in personal history: the presence of an 

osteoporotic fracture increases the risk of subsequent 

fractures. Thus, in both men and women who have suffered 

a distal fracture of the forearm, the risk of subsequent 

fractures of other skeletal regions is approximately doubled 

[21-24]. 

• Genetic predisposition: about half of the total bone 

mass, as well as bone architecture and geometry (elements 

relevant for bone strength), can be genetically determined 

[25, 26].      

Preliminary data studied reveal a significant incidence of 

osteoporosis in patients diagnosed with collagen diseases. 

Of these, SLE is the prototype of autoimmune disease that 

predominantly (but not exclusively) affects young women, 

but also men. For this group of patients, osteoporosis is a 

frequent long-term complication. 

With the progress of therapeutic strategies and the 

introduction of new effective treatments in SLE, organ 

complications are much better controlled, which has led to a 

significant increase in life expectancy. In this context, 

osteoporosis and associated complications have a greater 

clinical impact and the therapeutic attitude must focus on 

this aspect, from the early stages of the disease. 

Regarding the method of objectification and osteoporosis 

diagnosis, there are several techniques for measuring bone 

mineral density, but the most common is using dual X-ray 

absorption (DXA). Bone densitometry provides two results: 

the T score, which provides the result by comparing the 

patient's bone density to a person with maximum bone 

density – a healthy 30-year-old, and the Z score, which 

compares the patient's bone density with that of a person of 

the same age to assess the degree of bone loss. 
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PARTICULARITIES OF OSTEOPOROSIS IN SLE 

Osteopenia, defined as a T score between 1.0 and −2.5 in the 

spine and femoral head, has been reported in 25–74% of 

patients with SLE, while osteoporosis, defined as a T score 

less than −2.5, in 1.4–68% of patients with SLE in cohort 

studies [27]. 

Despite the large variability of epidemiological data, a 

significantly increased prevalence of low bone mineral 

density is recognized in SLE patients versus the general 

population. 

Particular risk factors and mechanisms of occurrence 

The etiology of bone density reduction and fractures is 

multifactorial, involving classical, disease-independent risk 

factors and particular risk factors. Among them, we mention: 

•   Inflammatory factors: Systemic inflammation 

contributes to bone loss by influencing the balance between 

bone resorption and osteosynthesis, causing an increase of 

osteoclasts activity. In addition, in the active forms of the 

disease, an increased level of tumor necrosis factor (TNF) 

and oxidized low-density lipoprotein (LDL) was observed, the 

latter interfering with the maturation of osteoblasts and 

activating T lymphocytes [27, 57, 58]. T lymphocytes 

involved in the synthesis of TNF and nuclear factor kappa B 

ligand receptor activator (RANKL) stimulate osteoclast 

differentiation [58]. A low complement C4 level (an indicator 

of disease activity) was considered a predictor of decreased 

bone density in the lumbar spine (Hopkins Lupus Cohort) 

[28]. A 5-year study showed a correlation between the 

frequency of disease outbreaks and the impact on bone 

density, confirming the hypothesis that systemic 

inflammation contributes to bone loss in SLE. In addition, 

more than half of diagnosed patients develop inflammatory 

nephritis during the disease, which can progress to renal 

failure [30]. In severe forms of renal impairment, the 

appearance of secondary hyperparathyroidism causes an 

increase in osteoclastic activity and bone resorption [29, 30]. 

Another mechanism may be a low level of 1.25 dihydroxy 

vitamin D by decreasing alpha1 hydroxylase activity in the 

kidney [59]. 

• Serological factors: Although autoantibodies role in 

influencing bone metabolism is unclear, anti-Ro may 

increase the osteoporosis risk [27, 31]. Up to date, no 

correlation between the presence of anti-dsDNA antibodies 

and bone mass has been demonstrated. The anti-Sm could 

have a protective role [31].  

• Metabolic factors: Vitamin D deficiency in SLE can be 

determined by several factors such as photosensitivity, 

involving avoidance of sun exposure and use of SPF 

protection screen, kidney failure, disease activity, prolonged 

glucocorticoid therapy, the presence of anti-vitamin D 

antibodies (approx. 4 % of patients) [59].  

• Hormonal factors: Unlike the general population at risk 

for osteoporosis, which has an estrogen deficiency 

(especially women over 50 years), in SLE, there is a 

predilection for females in the 15-45 age group, with high 

levels of estrogen. In those patients, low levels of androgen 

hormones appear to have a stronger influence on bone 

metabolism than relatively high levels of estrogen [32].  

• Genetic factors: The density of bone structures could be 

influenced by the genetic polymorphisms of the vitamin D 

receptor - FOK I (FF, Ff, ff). However, a prospective study 

conducted during 5.3 years did not show a significant 

difference between the three genotypic groups [33]. 

The impact of medication on osteoporosis in SLE 

Corticosteroid therapy influences in a dual way the bone 

mineral density in patients with SLE. On the one hand, its risk 

of inducing osteoporosis is well known, but it may also play 

a beneficial role by reducing systemic inflammation's effects 

on the bone. Two extensive prospective studies [29, 34] have 

shown that bone loss in SLE occurs predominantly in patients 

treated with at least 7.5 mg prednisone per day. 

Hydroxychloroquine. The contribution of this treatment in 

osteoporosis prevention is not yet well defined. Despite this, 

the control of systemic inflammation with 

immunosuppressive drugs is important both by reducing 

inflammatory outbreaks and also by reducing the dose and 

duration of corticosteroid therapy. In women with SLE, HCQ 

use was associated with higher BMD in the lumbar spine [31, 

61, 62] and hip [62]. However, more extensive studies are 

needed in patients with SLE and other rheumatic diseases in 

which hydroxychloroquine is used. 

The risk of fracture in SLE 

Fractures can be an important complication in the course of 

patients with SLE. The data accumulated in recent years 

demonstrates an increase of 1.2 - 4.7 times the risk of 

symptomatic fractures than the general population 

(Echblorn 2013). In the case of vertebral fractures, which can 

frequently be clinically inapparent, morphometric analysis is 

important. Morphometric identification of vertebral 

deformities is also significant for the attending physician 

because it is associated with significant impairment of 

quality of life and an increased risk of symptomatic fractures 

(e.g., hip) [35]. Current studies showed the presence of at 

least one vertebral fracture in 3.7-50% of patients with SLE 

[35, 36, 37-42]. 
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The etiology of fractures is multifactorial in patients with SLE, 

including bone-dependent factors and factors associated 

with the risk of falling [36]. 

The main factors associated with the increased risk of 

symptomatic fractures in SLE are: 

•  Age; 

•  Menopause; 

•  Smoking, alcohol consumption; 

•  Duration of the disease; 

•  Kidney damage; 

•  Decreased BMD; 

•  Duration of treatment and cumulative dose of 

glucocorticoids. 

In addition, patients with SLE have an increased risk of falling 

and associated conditions: physical asthenia, joint damage, 

neurological complications, impaired visual acuity or 

decreased muscle strength (which may be associated with 

both inactivity and corticosteroids or vitamin D deficiency) 

[8, 17].  

A particular aspect of SLE patients is the relationship 

between bone mineral density and fracture risk. The idea of 

reduced BMD in patients with SLE is generally accepted, but 

not all studies showed a clear correlation with an increased 

risk of fracture. In addition, about 1/3 of patients with SLE 

and vertebral fractures have normal BMD [43, 44]. These 

data demonstrate the limited value of BMD in estimating 

fracture risk and the multifactorial etiology of SLE fractures. 

PREVENTION AND TREATMENT OF OSTEOPOROSIS 

ASSOCIATED WITH SLE 

SLE is a chronic condition that predominantly affects young 

women. Therapeutic regimens used to control the disease 

generally involve extensive and long-term use of 

glucocorticoids. Thus, decreased bone mineral density and 

increased fracture risk appear as natural problems in 

managing this condition. Lifestyle measures and control of 

risk factors are general principles in the management of 

osteoporosis and fracture risk. The current 

recommendations are based mainly on adopting a healthy 

lifestyle and preventing falls (as a central risk factor in 

fragility fractures). 

Important aspects are: avoiding smoking, alcohol 

consumption, maintaining an optimal weight and regular 

physical activity. From a nutritional point of view, the 

measures are based on optimizing the intake of calcium, 

proteins and vitamin D, essential for bone mineralization and 

maintaining an adequate neuromuscular function. Data 

from the literature recommend a daily calcium intake of at 

least 1000 mg (1200-1500 mg in patients with 

corticosteroids), the dosage of serum level and 

supplementation with 800-1000 IU vitamin D per day and a 

protein intake of 1 g/kg per day [45].  

Pharmacological therapy in SLE is addressed primarily to 

osteoporosis patients with a history of fragility fracture and 

glucocorticoid treatment. 

The 2010 American College of Rheumatology (ACR) 

recommendations for preventing and treatment of 

glucocorticoid-induced osteoporosis include 

bisphosphonates as the first-line medication for 

postmenopausal women and corticosteroid patients [45]. 

This therapeutic class presents consistent evidence of 

efficacy in increasing BMD and reducing the risk of fracture. 

The antiresorptive agents inhibit bone resorption by 

attaching to the active remodeling sites causing apoptosis of 

osteoclast cells. The main representatives of the class 

currently used are the second generation drugs (e.g., 

alendronate, ibandronate, pamidronate) as well as those of 

the third generation, with much higher potency (e.g., 

risedronate and zoledronic acid). They are recommended for 

patients with normal renal function [45] to prevent and treat 

glucocorticoid-induced osteoporosis. Limited data on the 

teratogenic effects of bisphosphonates require their 

administration only to postmenopausal women [46]. In 

addition, patients should be informed of the risk of 

complications such as osteonecrosis of the jaw or atypical 

femoral shaft fractures, especially in patients on 

corticosteroid therapy [47-49].   

Studies have identified new therapeutic targets in 

osteoporosis, such as cathepsin K, sclerostin, or the RANKL 

system. Of these, denosumab, an anti-RANKL monoclonal 

antibody, has entered and prevailed in clinical practice being 

an option for premenopausal women with glucocorticoid-

induced osteoporosis, as well as for patients with SLE and 

renal impairment [27].  

The risk of osteonecrosis of the jaw and atypical fractures 

remains in this category of therapeutic agents.  Potential 

complications are the rebound fractures phenomenon and 

the greater tendency towards hypocalcemia [60]. 

Estrogen replacement therapy to prevent osteoporosis in 

patients with SLE is not recommended, as it is associated 

with an increased rate of inflammatory flares and 

thromboembolic events [50]. Raloxifene, a selective 

modulator of estrogen receptors, is an option for 

postmenopausal women with inactive lupus and without a 

history of thrombotic events or antiphospholipid antibodies 

[51]. 
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Another treatment, the recombinant human PTH analogs 

(e.g., teriparatide), may be an option for men and 

postmenopausal women who have not responded to 

bisphosphonate therapy and are at increased risk of fracture 

[53]. The experience in the young adult population, including 

premenopausal women, is limited, so this treatment should 

be initiated only when the benefits outweigh the risks. 

Premenopausal women with glucocorticoid-induced 

osteoporosis should be considered at high risk of fracture if 

they have a pre-existing fracture or a combination of risk 

factors such as low bone mineral density, intensive 

treatment with glucocorticoids in high doses (≥7.5 mg/day) 

for at least six months or background disease in acute onset 

[52]. In patients with glucocorticoid-induced osteoporosis, 

this drug was associated with an increased BMD and a 

significant reduction of vertebral and non-vertebral 

fractures, but not of hip fractures, compared to the group 

treated with bisphosphonates [53, 52]. The administration 

must be made with caution in patients with moderate renal 

impairment [54]. 

SCREENING AND MONITORING OF TREATMENT 

Patients should be monitored during the therapy by periodic 

reassessments, both biologically (alkaline phosphatase, 

blood calcium levels, phosphatemia, urine calcium levels, 

etc.) and imaging (bone densitometry, skeletal radiographs 

to document fractures). The inadequate response, low 

adherence, or adverse reactions to treatment, call into 

question the decision to discontinue or change it [55, 56]. 

Regarding the direct assessment of fracture risk, we mention 

that there is no current algorithm accepted and adapted to 

patients with SLE. The most widely used in practice is the 

Fracture Risk Assessment (FRAX), proposed by the World 

Health Organization [55]. FRAX has important limitations in 

SLE: it was developed for the postmenopausal period (and 

thus does not cover a significant subgroup of patients), does 

not take into account the cumulative dose of glucocorticoids 

(but only their use or not), and does not include fall risk 

assessment and the presence of vertebral deformities [27]. 

CONCLUSIONS 

The last decades have made significant progress in the 

evaluation and treatment of patients with SLE, allowing 

current therapeutic strategies to control and stabilize 

affected organs. In this context, associated osteoporosis and 

fracture risk have become important in the medium and long 

term management of the disease.  

At the moment, the practitioner has consistent data on the 

epidemiology, pathogenic mechanisms, and clinical impact 

of osteoporosis and fractures in patients with SLE. Current 

recommendations include: optimizing calcium and vitamin D 

intake, lifestyle adjustments and drug treatment. Special 

attention is directed to the group of women at fertile age, 

for whom treatment options are still limited. 

Additional data on screening methodology and algorithms, 

morphometric assessment and fall risk are expected. In spite 

of this, there are currently several arguments for 

rheumatologists in order to turn their attention to the 

management of these complications from the early stages of 

the disease. 
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Serum vaspin and chemerin changes in response to combat physical fitness 
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 Abstract: The study aimed to investigate serum vaspin and chemerin changes in response to combat physical fitness tests 

in military forces. In a semi-experimental design with pretest and posttest, twenty volunteers were engaged to participate 

in the study.  Combat Physical Fitness Test consisted: (1) 25-yard(yd) sprint to J-hook, to 25-yd crawl, and 25-yd run through 

cones to 75-yd line; split (2) 75-yd casualty drag; split (3) ammo can run to grenade toss (75-yd); (4) ammo can run to end 

(75-yd); and (5) 650-yard endurance run. Pre-test and the post-test blood sample was gained. The data were analyzed by 

SPSS version 24. Serum chemerin did not change significantly compared to the pre-test whereas Serum vaspin was 

significantly higher after the test (p = 0.018). Afterward, a direct correlation was observed between serum chemerin and 

serum vaspin (p = 0.034, r=0.335). It is suggested that serum vaspin is responsive to short-term maximal power output 

activity required in the combat fitness test and positively correlates with chemerin. However, it appears that 3 to 4 minutes 

of high-intensity exercise induce comparatively moderate post-exercise serum vaspin increment, which appears to be 

inadequate to stimulate chemerin secretion. 

 

 Keywords: combat readiness test, vaspin, chemerin, military, adipokines  

   

INTRODUCTION 

Adipokines are new bioactive adipose tissue secreted factors 

that induce a variety of local and systemic titled role in the 

body as systemic metabolic regulators, immunity, and 

endocrine function. Several adipokines including chemerin, 

vaspin, omentin-1, and apelin affect the whole-body 

homeostasis by influencing numerous biological, 

physiological, and pathophysiological processes [1, 2]. 

Chemerin is a16 kDa chemoattractant protein, an agonist of 

the orphan G-protein coupled receptor chemokine-like 

receptor 1 (CMKLR1, ChemR23) adipokine that play role in 

innate and adaptive immunity that is expressed highly by 

innate immune system cells [3, 4],  liver, and white adipose 

tissue (WAT), and expressed moderately in lungs and brown 

adipose tissue, and weakly expressed in the heart, ovaries, 

and kidneys and as an adipokine exerts effects on many 

biological processes, including adipogenesis, angiogenesis, 

inflammation, immune responses, and food intake [4, 5].  

Pathologically, several effector cells of the innate immune 

system are influenced by chemerin, including dendrite cells, 

monocytes, macrophages, and NK cells, and might influence 

the crosstalk between different cell types responsible for 

controlling the initiation and progression of inflammation 

[6]. Recent studies suggested either a proinflammatory or 
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anti-inflammatory role for chemerin and emphasized it's as 

treatment strategies for obesity [7]. On the other hand, 

Vaspin(visceral adipose tissue-derived serine protease 

inhibitor) is a recently discovered 45 kDa adipocytokine 

predominantly secreted from visceral adipose tissue [1, 8]. 

Vaspin mRNA was reported to be expressed in subcutaneous 

and visceral adipose tissue which might play a role in 

inflammation expansion [9]. Multiple lines of evidence 

suggest that vaspin protects cells from inflammation and 

apoptosis. It has been demonstrated that vaspin inhibition 

of TNF-α induces the expression of adhesion molecules and 

subsequently decreased lymphocyte adhesion by a reducing 

ROS generation [10].  

Several kinds of research studied the response of adipokines 

such as chemerin and vaspin to high-intensity exercise and 

reported contradicted results such as elevation [11, 12], no 

change [13, 14] or reduction [15, 16]. The most prior studies 

were focused on obese or metabolically patient subjects 

while to our knowledge there is no research to investigate 

acute chemerin and vaspin responses after MANUF. Also, 

the notable issue is that in previously performed protocols, 

the movement pattern/type was limited to one of the 

aerobic/resistance/power modality of exercise such as 

cycling or running [17-19]. 

Combat physical fitness is a key factor in armed forces [20]. 

The maneuver under attack fire (MANUF) is a relevant, high-

intensity, and integrated test that its stages are executed by 

maximal power output and included combat physical items 

similar to war conditions [21]. Previously it was reported that 

high-intensity exercise stimulated free radical production in 

the skeletal muscle and myocardium. Also, high-intensity 

exercise (HIE) causes cell damage due to mechanical tension 

imposed on muscle cells that may stimulate the immune 

system and expand inflammation. In this regard, chemerin 

and vaspin may play the opposite role in response to high-

intensity exercise. However, MANUF is a complete 

combination of war simulated tasks such as sprint, crawling, 

tossing a grenade, carrying casualties, or ammo boxes [21]. 

Hence, it's unclear whether utilizing different movement 

patterns or muscle groups throughout MANUF makes any 

difference in serum chemerin and vaspin responses or not. 

Therefore due to a lack of sufficient information about the 

metabolic response of the MANUF test, our first aim is to 

measure and compare serum chemerin and vaspin in pre and 

post-test. It is reported that serum chemerin and vaspin 

concentration are elevated after high-intensity exercise. A 

high-intensity exercise (severe muscle contraction) causes 

cell damage due to mechanical tension imposed on muscle 

cells that may stimulate the immune system and expand 

inflammation. Chemerin regulates activation of dendritic 

cells and macrophages by some intracellular factors such as 

the G protein-coupled receptors CMKLR1 (ChemR23), GPR1, 

and CCRL2. Based on Japanese cohort studies its reported a 

close association between serum vaspin levels and physical 

fitness in men also physical activity in women independent 

of the subject's body composition [22]. So secondly we 

postulate there is a proposed relationship between serum 

chemerin and vaspin. 

MATERIALS AND METHOD 

Statistical sample 

In a quasi-experiment study design, fifties cadets volunteers 

were recruited. At the first visit to familiarize seasons 

information regards research procedures, its benefits, and 

potential risks were provided to participants. Written 

informed consent forms, and the health and physical fitness 

questionnaire were completed. Height and weight 

measurements and familiarization with the test were 

performed the day before the test. In the end, 20 subjects 

with an average age of 26.95 years, and, the weight of 

73.3±7.34 kg were selected as the study sample. Inclusion 

criteria were healthy male military personnel or personnel 

with more than one year of fields’ military history. The 

participant exclusion factors were the history of fracture, 

cardiovascular disease, smoking, and consuming drugs.  

The maneuver under attack fire (MANUF) test 

The MANUF contains combat-related tasks. The MANUF that 

aims to assess the combat-related tasks consisted of 

movement types of actions that are made potentially in 

combat. 

The sort of the items into a single timed event is both a 

combination of energy systems demonstration, strength/ 

anaerobic plus aerobic, and a measurement of military 

combat capability and physical fitness. The test included 

300-yard field MANUF tasks such as performing sprint (25 

yards), J-hook turn, low and high crawl (25 yards), casualty 

drag (75 yards); ammo can sweep (30 lb each, 1 in each 

hand) carries shuttle run (two 75 yards), a grenade toss and 

at the end, 650 yards running [21]. In the casualty drag item, 

there is a 10-yard drag, followed by a 65-yard fireman carry. 

Subjects encourage doing their maximal effort to achieving 

peak performance from start-up to course end.  

Dietary and physical activity control 

Subjects were requested to avoid intensive physical activity, 

supplement consumption such as caffeine and have their 

habitual diet in the preceding 24 hours of the test. 

Additionally, participants completed a 24-hour dietary recall 

before the combat test.  
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Enzyme-linked immunosorbent assays 

Blood samples were collected into K3 EDTA tubes and were 

isolated by centrifugation (3,000 x G for 10 min). The 

obtained serum was aliquoted and stored at -80°C until 

analysis.  

Serum chemerin was assessed using a commercial enzyme-

linked immunosorbent assay (ELISA) kit (Biovendor-

Laboratorni medicina a. s., Karasek, Czech Republic). Serum 

vaspin levels were assayed using a sandwich ELISA kit Vaspin 

(AdipoGen, Seoul, Korea) according to the manufacturer’s 

instructions. 

Statistical analysis 

Statistical data analyses were done with descriptive statistic 

mean and standard deviation. A paired sample student t-test 

was used to analyze within groups comparison. The possible 

correlations between chemerin and vaspin serum levels 

were tested with Bivariate Pearson correlation coefficients. 

Statistically significant differences were set at P<0.05. 

The SPSS (IBM Version 24, 2016) was used for data statistical 

analysis. Written consent form was completed by 

participants before taking part in the study. 

All study protocol was performed according to the criteria 

set by the declaration of the Helsinki 1975, as revised in 

2008, and were approved by Baqiyatallah University of 

Medical Sciences ethical committee 

(IR.BMSU.REC.1397.303). 

RESULTS 

Demographics 

Twenty participants were engaged to participate; and 

completed all trials and are covered in the analysis. 

Participants‘ characteristics are shown in Table 1. All 

individuals had at least one combat deployment before the 

research with an average history of 43.1 ± 18 months of 

active duty service recruited. 

Table 1: Subjects demographic and physiological characteristics 

Variable Mean± SD 

Age (year) 26.95 ± 3.80 

Weight (kg) 73.3±7.34 

Height (cm) 176.65 ± 6.36 

BMI (kg/m2) 22.13 ±2.78 

Rest Heart rate 78.63±12.5 

BMI: body mass index, SD: standard deviation 

The results of the pretest-posttest comparisons are 

represented in Table 2. The result of a paired sample t-test 

demonstrated that chemerin serum levels did not change 

significantly compared to pretest, While Serum vaspin levels 

increased significantly after the combat fitness test (p = 

0.018, Table 2). Additionally, Pearson correlation analysis 

revealed a positive correlation between chemerin and 

vaspin serum levels changes in response to combat physical 

fitness test (p=0. 34, Figure 1). 

Table 2: A within group’s comparisons of serum chemerin and vaspin levels 

 
Pre-test 

(Mean±SD) 
Post-test 

(Mean±SD) 
t P-value 

Serum chemerin (pg/ml) 82.89 ± 19.56 87.38 ± 24.20 -0.68 0.34 

Serum vaspin (pg/ml) 0.67 ±0.34 0.90 ±0.41 -2.58 0.02* 

* Significant differences at p≤ 0.05 

DISCUSSIONS 

The main finding of the present study was that vaspin 

significantly increased after combat fitness tests and there is 

a positive correlation between vaspin and chemerin 

increment although there was no dramatic change in 

chemerin levels comparing to pre-test level.  

To the best of our knowledge, this is the first research that 

examines the effect of maneuver under attack on circulating 

serum chemerin and vaspin. Absence of dramatic change 

may be due to the low volume (frequency/duration) of 

applied exercise activity and following previous results of 

Zarei et al. 2018  and conflict with findings of  Saremi et 

al.2010, Chakaroun et al.2012, Aghapour et al. 2013, 

Venojarvi et al. 2013, Malin et al. 2014, Kim et al 2014, 

Faramarzi et al. 2016 [23-29]. The present research failed to 

distinguish any dramatic alteration in serum chemerin levels 

after MANUF that is predominantly a high-intensity exercise 

in nature. Lack of such a change in our data series may be 

due to differences in the intensity, type, duration, and 

frequency of training compared to the noted studies. 

Faramarzi et al. 2016 demonstrated a significant reduction 

in serum chemerin and vaspin levels in forty healthy women 

following 12 weeks of combined rhythmic aerobic and core 

stability exercise training [29]. Lioyd et al. 2016 reported that 

acute bouts of one hour of moderate-intensity walking (60-
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65%Vo2peak) drop chemerin levels in 11 non-insulin 

resistant obese adults at one and two hours follow up time 

courses [30]. Liu et al. (2018) studied the effects of four 

weeks of low to moderate intensity of aerobic exercise in 

fifty obese adolescent female (14 years old) on chemerin 

serum levels and showed that whereas slice dieting did not 

have health benefits, 4 weeks of exercise plus dieting 

induces a significant decrease in chemerin and body fat [31]. 

Similar to our results Zarei et al. (2018) indicated 

nonsignificant changes in chemerin levels after 8 weeks of 

high-intensity interval training in comparison with control 

groups [13]. Based on these results, its proposed intensity-

dependent changes in chemerin serum levels, in the form of 

its reduction in response to moderate exercise and non-

changes or elevation following high-intensity exercise.  

 
Figure1: The correlation between serum chemerin and vaspin 

Furthermore, the characteristics of subjects also could be 

considered as counting factor. This study included a healthy 

young male army force without risk factors of 

cardiometabolic disease, while most other researches were 

carried out among middle/advanced-aged, overweight/ 

obese or diabetic [13, 30, 31] subjects who are exposed to 

high cardiometabolic risk. Further researches are necessary 

to clarify the impact of training type, frequency, and 

duration, and participant's health and fitness status on 

chemerin levels [6]. The mechanical tension leads to cell 

rupture and bioactive chemokine production to help 

macrophages for phagocytosis in the initial stage of 

inflammation [7]. As we observed a weak positive 

correlation between serum levels of chemerin and vaspin 

changes in response to one bout of acute exercise activity 

executed in MANUF test, it seems that there was not 

deleterious enough alteration in vaspin to induces a 

significant increase in chemerin. As it found a positive 

association between chemerin levels with obesity and T2DM 

and negative association of these diseases with vaspin levels, 

and low levels of vaspin reported in different stages of 

cardiovascular disease (CVD) [1], so optimal exercise 

intervention could be defined when it induced serum vaspin 

elevation while chemerin did not. In contrast to our results, 

Motawi et al. (2018) reported a strong negative relationship 

between chemerin and vaspin in grade I, II CVD that could be 

related to baseline variance levels of this adipokine in 

compare with the present study healthy arm force subjects. 

Subsequently, increased vaspin levels with non-changes in 

chemerin levels could be ideal regards the protective effects 

of exercise in CVD that needed to be clarified in further 

studies.  

The result of the present study shown that vaspin levels 

increased at the end of the combat fitness exercise test. The 

recorded times to the completion of combat physical fitness 

tests, which were between 3 to 4 minutes that seems to be 

adequate to enhance vaspin secretion and augmenting its 

circulating levels. Base on previously available researches, 

the data about the response of vaspin after an acute bout of 

exercise particularly the maneuver under attack fire is still 

scarce and it is difficult to compare results towards reach a 

conclusion.  The elevated serum level of vaspin seems to be 

related to the intensity of training. In this regard, Youn et al. 

2008 reported that 4 weeks of high-intensity training causes 

an increase in serum vaspin levels along with weight loss in 

obese or type 2 diabetics subjects [32]. On the other hand, 
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Oberbach et al [33] observed a significant decrease in serum 

vaspin concentration after 4 weeks of high-intensity 

resistance training in healthy young men. Also in a study 

conducted by Lee et al [34], vaspin levels in obese children 

significantly decrease after seven days of intensive lifestyle 

modification. Elevation in vaspin levels in the present study 

could be suggested as an optimal anti-obesity strategy as 

previously reported increase in serum vaspin levels 

depending on the degree of obesity and reduction in its 

levels with weight reduction programs [22]. Therefore, it 

seems that high-intensity aerobic exercise/training 

intervention induces serum however, it needs to be revealed 

in future studies. 

CONCLUSIONS 

These data specified that vaspin serum levels are responsive 

to short-term maximal power output exercise required in a 

combat fitness test and positively correlates with chemerin 

levels changes. However, it appears acute high-intensity 

exercise induce comparatively moderate post-exercise 

serum vaspin increment, which appears to be inadequate to 

stimulate chemerin elevation. It appears that there may be 

higher metabolic stress thresholds that are required for the 

activation of the compensatory and positive systemic anti-

inflammatory responses and an extended exercise duration 

is expected to be a crucial element in achieving this, however 

further studies need to elucidate these.  
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Normal pressure hydrocephalus – Diagnosis and therapeutic challenges 
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 Abstract: Normal pressure hydrocephalus (NPH) is a rare pathological condition that generally affects older people (>65 

years old), and can take one of two forms: idiopathic or secondary. It is a reversible cause of dementia, and it manifests 

itself through a very specific triad: gait impairment, urinary incontinence, and dementia. The clinical diagnosis of NPH is 

particularly difficult to establish due to the association between these symptoms and old age, as well as due to the absence 

of specific paraclinical markers. Nevertheless, a holistic application of clinical, imagistic, paraclinical criteria, as well as of 

the various developed scales may, in time, lead to a diagnosis. Moreover, the evolution of magnetic resonance imaging 

has certainly made easier to establish the condition. The sole therapeutic method proven to be efficient is shunting surgery 

which has good results in the majority of the cases, showing clear signs of improvement from the very first-day post-

surgery. 

 

 Keywords: normal pressure hydrocephalus, ventriculoperitoneal shunt, aqueductal stenosis, cerebral ventriculomegaly, 

communicating hydrocephalus, obstructive hydrocephalus 

 

   

INTRODUCTION  

Normal pressure hydrocephalus (NPH) was firstly recognized 

by Adams et al. in 1965, by identifying a number of patients 

suffering from hydrocephalus, but having a normal pressure 

in the cerebrospinal fluid (CSF) at the lumbar puncture (LP) 

[1]. This represented a potentially reversible syndrome. The 

pathology is most often present in older people, and it 

manifests itself through a gait disturbance, urinary 

incontinence, and cognitive deficit. It has also been 

determined that gait impairment, along with one other 

characteristic element is essential for diagnosis. The clinical 

assessment demands further examinations, such as brain 

imagery or draining the CSF, to properly confirm the 

condition [2].  

Traditionally, hydrocephalus was divided into two types: 

communicating hydrocephalus or obstructive hydrocephalus 

(non-communicating). The former type is characterized by 

an increase in the volume of CSF without any stenotic lesions 

in the drainage. In this case, the classification of NPH is still 

the one being used since 1965: idiopathic NPH (iNPH) – in 

roughly 50% of all cases, and secondary NPH (sNPH), which 

comes as a result of either subarachnoid hemorrhage (SAH), 

intracerebral hemorrhage (ICH), meningitis, intracranial 

tumors or trauma [1]. While iNPH is generally noticed at 

adults, sNPH may be present at any age, with both genders 

being affected equally [3]. Apart from the ventriculomegaly, 

there are no other observable radiological signs.  

Obstructive or non-communicating hydrocephalus comes 

after the stenosis of the drainage between ventricles and the 

subarachnoid space, either congenital or acquired. The 

stenosis of the cerebral aqueduct is a common cause in 

young adults, although the symptoms are not visible until 
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adulthood [4].  

In the largest study ever conducted on NPH, in Sweden, the 

results estimated a 0.2% prevalence in the 70-79 age group, 

and 5.9% in those aged over 80 [5]. In Japan, the results 

estimated a 0.01% prevalence in the general population and 

0.03% in those aged over 60 [6]. In another study on a 

Finnish cohort, the incidence was 1.58 for every 100.000 

persons [7].  

The comorbidities associated with NPH are: Alzheimer 

disease (15%), chronic high blood pressure (50%), 

hyperlipidemia (14%), and diabetes mellitus (20%) [6, 7]. The 

latter two factors increase the risk of developing NPH by 

doubling it, as compared to a normal patient [8]. Similarly, 

obesity and psychological stress, heart diseases, and strokes 

have also been named as contributory to the development 

of this pathology [8, 9].  

Unfortunately, the criteria for NPH diagnosis remain 

uncertain. While some specialists consider it the most 

common form of hydrocephalus in adults, others contest its 

very existence [3, 10, 11].  

NPH is difficult to diagnose due to its broad and general 

symptomology, commonly associated with old age. Thus, in 

individuals aged over 75, urinary incontinence is present in 

20 to 30% of them, whereas 20% develop some kind of 

dementia and 20% show signs of ventriculomegaly [4]. 

Implicitly, the management of NPH is equally difficult, due to 

the complications associated with shunting. As such, the 

morbidity and mortality rates are 20% and 0.2%, respectively 

[12]. 

PHYSIOPATHOLOGY 

The CSF is mainly secreted by the cells of the choroid plexus, 

other regions playing mainly a rather insignificant role. CSF’s 

volume is between 125 and 150 ml, and its secretion varies 

between 400 and 600 ml daily, renewing itself 4 to 5 times 

every 24 hours in a healthy adult [13]. Its role is vital, namely, 

the protection and nutrition of the parenchyma [14]. 

Furthermore, its dynamic is highly dependent on the rate of 

production and absorption, as well as on the blood-related 

pulsatile flow through both the subarachnoid and Virchow-

Robin spaces to the cerebral parenchyma [15, 16]. According 

to Adams et al. original theory, NPH develops when the level 

of CSF’s reabsorption diminishes, thus resulting in 

intracranial hypertension, leading to ventricular dilation as a 

compensating mechanism [1]. Hence, a larger volume of CSF 

is redirected to the Virchow-Robin spaces, giving birth to a 

compression of the parenchyma and ischemia of the white 

matter.  

The specific pathophysiology of iNPH is unclear, yet various 

mechanisms have been put forward as possibly involved in 

developing the pathology, such as [2]: 

• Reduced compliance of the subarachnoid space 

• Reduced reabsorption of CSF in the venous system 

• Inadequate expression of TNF-alpha in CSF 

• The hyperdynamic flux of CSF in the cerebral aqueduct  

• The higher pressure of the CSF 

• The reabsorption of CSF through abnormal mechanisms  

CLINICAL PRESENTATION 

iNPH must be suspected in older patients suffering from 

abnormal walking, sometimes combined with dementia or 

urinary incontinence [3]. 

Symptomatology can vary massively between patients. They 

may show signs with the classic triad in percentages of 30 to 

50 (gait disturbance, urinary incontinence, and cognitive 

deficit), or only a combination of these: only gait impairment 

(5%), only dementia (2%), both combined (28%), gait 

abnormality together with urinary incontinence (4%) and 

dementia accompanied by urinary incontinence (1%) [6][17]. 

Approximately half of the patients with iNPH only show signs 

of a gait disorder, the other two characteristic symptoms 

being absent [6].  

DIAGNOSIS 

According to international guides, the imagistic diagnosis is 

based on the following elements [18]:  

• Ventricular dilation with an Evans index > 0.3 [19] 

• The absence of a macroscopic obstruction of the dynamics 

of the CSF 

• At least one of the following [20]: 

o Callosal angle exceeding 40° [21] 

o Temporary dilated temporal horns of the lateral 

ventricles, but not fully due to the atrophy of the 

hippocampus 

o Changes in the CT and MRI signal caused by the 

alteration of the content of cerebral water, not fully 

owed to the microvascular ischemic modifications or 

demyelination.  

o Signs of a "flow void" in the MRI in the Sylvian 

aqueduct 

The following imagistic methods can be engaged as well: MR 

elastography (MRE), glymphatic MRI, or the Silver index [22, 

23, 24].  

Regarding the Evans index, it is established based on a CT 

scan in the axial incidence. An index exceeding 0.3 indicates 

a pathological condition of the ventricles (sensibility of 80%) 

[19]. The threshold for indicating a pathological component 
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varies by age, namely: between 65 and 69 years – 0.34; 

between 70 and 74 years – 0.36; between 75 and 79 years – 

0.37; between 80 and 84 years – 0.37 [19]. 

Callosal angles are measured based on a CT or MRI scan, at 

the median point of the corpus callosum [21]. Identifying this 

point necessitates using the sagittal plane, placed parallel to 

the floor of the fourth ventricle [21]. The limit was 105.4° 

(42% sensibility, 87% specificity) [21]. It is deemed that, with 

the decrease of every degree in callosal angles, a patient has 

a 4% greater chance of benefitting from a shunting surgery 

[21].  

The Japanese guidelines for diagnosing NPH do not regard 

periventricular changes as relevant. However, they do 

include two new criteria of diagnosis, i.e. Sylvian fissures and 

enlarged basal cisterns, as well as the narrowing down of the 

subarachnoid space and the cerebral sulci at the median 

level of the brain [25]. In 2017, the efficiency of the two 

guides was debated, since there are significant discrepancies 

from the international medical practice, the former being 

substantially more specific, demanding the presence of at 

least two symptoms of the classic triad to confidently 

identify the diagnosis [26]. Furthermore, the study has 

underlined the necessity of a common system for diagnosis, 

more objective than the current one [26].  

Clinically, several procedures could be executed to diagnose 

NPH. Firstly, "tap test" or CSF's evacuation test consists in 

removing 30-50 mL of CSF through a lumbar puncture, to 

improve the symptomology, the association of the gait 

function with the frontal assessment battery score, the 

improvement of verbal fluency and gait [25, 27, 28, 29]. 

Secondly, different weights can be given to the various 

markers from CSF, such as the expression of certain isoforms 

of transferrin, of the tyrosine phosphatase Q-type receptor, 

or has-miR-4274. Similarly, the correlation between slow 

vasogenic waves (SWV) and intracranial pressure must be 

investigated [30].  

DIFFERENTIAL DIAGNOSIS 

The differential diagnosis must be performed with Alzheimer 

disease (AD), frontotemporal dementia, dementia with Lewy 

body, the one from Parkinson disease (PD), the one 

associated with AIDS, dementia caused through corticobasal 

degeneration and any other type.  

Generally, the level of proteins in the CSF is measured, 

considered alongside biomarkers of the AD. In this particular 

case, the level of p-tau and t-tau are high, whereas the level 

of a β-amyloid peptide (Aβ) is low [4]. In the particular case 

of NPH, all these parameters are high, going back to normal 

values after shunting [31].  

Apart from the AD, the PD, as well as other parkinsonian 

syndromes cause gait impairment [4]. Numerous 

investigations can be carried out, such as SPECT (Single 

Photon Emission Computed Tomography), this being limited 

through detecting an exhaustive set of neurodegenerative 

diseases, or FDG-PET (Fluorodeoxyglucose – Positron 

Emission Tomography), which can identify caudate 

hypometabolism, a potential marker of NPH [4]. 

TREATMENT 

The clinical presentation of NPH is insufficient to 

recommend ventriculoperitoneal shunting surgery (VPS), 

because either one of the symptoms of NPH may have 

multiple potential etiologies. The diagnosis must be 

established clearly through the abovementioned methods in 

order to recommend surgical treatment. 

VPS is the only efficient method of treatment for iNPH, by 

implanting a ventriculoperitoneal shunt. The international 

and Japanese guides, as well as AAN (American Academy of 

Neurology), confirm VPS as the only efficient method of 

treating iNPH, as opposed to the rather supposedly 

inefficient endoscopic approach of the third ventricle [25, 

32, 33].  

The purpose of a shunt is to drain CSF towards space where 

it may be reabsorbed. A shunt has three components: a 

proximal catheter, inserted at the level of the right lateral 

ventricle, a distal catheter in the peritoneal cavity, and a 

valve of shunting which contains a mechanism opening the 

valve up when the difference in pressure between the two 

cavities reaches a pre-established value [3]. Once the valve 

is open, CSF is drained in the peritoneum. Another approach 

is represented by lumboperitoneal shunt (LPS), which has 

the proximal end in the lumbar zone. In a study from Japan, 

it has been stated that LPS is used in 55% of the cases, 

whereas VPS is used in 43% of the surgical cases of NPH [6]. 

Another option of VPS is placing the distal end of the shunt 

between the two sheets of the greater omentum, the 

technique is considered as having good results and a low rate 

of post-surgery complications [34].  

Concerning the efficiency of the shunting surgical treatment, 

in the first three months, in most cases, the headache is 

gone, and the gait deficit has improved in 85% of the cases, 

urinary incontinence in 70%, and cognitive functions in 65% 

[35].  

In a study on the efficiency of LPS, it has been concluded that 

the method is comparable with VPS for patients showing 

signs of NPH. Nevertheless, the revision of the shunt took 

place more frequently in patients with LPS than in those with 

VPS [36].  
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Regarding the prognostic, 60% of the patients have 

benefitted from an improvement in symptomatology after 

the shunting surgery, and 40% have shown signs of 

significant improvement. These were measured using the 

mRS scale [9]. Both pre-surgery and post-surgery, patients 

must be evaluated using the following systems: Japanese 

NPH scale, Berg scale, DGI (Dynamic Gait Index), FIM 

(Functional Independence Measure), MMSE (Mini-Mental 

Status Examination), and TUG (Timed Up and Go) [2]. 

A series of post-surgery factors can suggest a good 

prognostic, such as: an aqueduct flux exceeding 42 μl, the 

absence of lesions of the white matter on MRI, resistance to 

the CSF debit exceeding 18 mmHg [2]. Antagonistic factors 

are severe dementia, dementia as a symptom of 

presentation and MRI abnormalities such as cerebral 

atrophy or lesions of the white matter [2].  

Complications that may arise include: 

• Surgical complications of the shunt: the failure of the shunt 

(3%), under- or over-drainage, subdural hematoma (3-4%), 

infections (1%) [37]; 

• Surgical complications unrelated to the shunt: seizures and 

intracerebral hemorrhage (under 5%) [2]; 

• Schizophrenia – 3 to 4 times more likely in patients with 

iNPH than in the healthy population [38]; 

• Hypertension and diabetes type 2 are frequent in iNPH 

patients, the latter risk factor causing increased mortality in 

affected patients [7]. 

CONCLUSIONS 

NPH is a rare, yet treatable disease, and the diagnosis may 

be difficult to establish due to the rather broad symptoms. 

Both iNPH and sNPH cause similar features. 

The difference between the idiopathic and secondary 

hydrocephalus has led to a difference in approach in a similar 

pathology, the latter being labeled as a surgical emergency. 

Both the concept of NPH, as well as the therapeutic 

approach retain a status of controversy. The diagnosis of 

iNPH must be considered when a patient shows signs either 

of the classic triad, or of some elements of it, or in the case 

of suggestive imagistic criteria. 

Following this evaluation, treatment must be sought only 

when the risks and benefits of the shunt are carefully 

balanced. Recent innovations in the field of imaging have 

greatly improved the identification of patients who may 

benefit from shunting surgery. Furthermore, it should be 

also keep in mind that patients suffering from iNPH also 

present associated comorbidities, such as PD, AD, or other 

neurodegenerative diseases. Hence, the diagnosis must 

include tests that draw a clear distinction between NPH and 

these potentially present diseases. For the same reason, the 

patient's response to the drainage of CSF can be 

unpredictable. 

NPH must be seen as a reversible cause of dementia. In the 

future, ample studies must be made to demonstrate the 

efficiency of shunting surgery. 
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The seasonal incidence of intracranial hemorrhages 

 

Marian Mitrică1, Răzvan I. Dumitru2, Carmen A. Sîrbu2,3, Minerva C. Ghinescu2 

 

 Abstract: Objective: Cerebrovascular Accidents (CVAs) represent the second most prominent cause of death globally, 

surpassed only by ischemic heart diseases, thus constituting a significant economic burden for healthcare systems. Despite 

this, little is known about the correlation between the different times of the year and intracerebral hemorrhages. This 

review investigates said link, as well as seek to identify whether vascular risk factors (i.e. diabetes and high blood pressure) 

vary through seasons.  

Method: This paper undertakes the study of 97 patients, all of whom have suffered a hemorrhagic CVA and were 

hospitalized and treated within the Central Military Emergency University Hospital’s Department of Neurology in 

Bucharest, in the period between 29th of June, 2017 and 29th of July, 2019. The scope of this study is to optimize 

prophylaxis within the groups most susceptible to the imminent danger of an intracranial hemorrhage during a certain 

season.  

Results: Our study has shown that the season with the highest values of morbidity and mortality is autumn, followed 

closely by spring.  

Conclusion: Given the set of yielded data, which is mirrored in the case of risk factors, we conclude that the results vary 

slightly from those put forward in the literature. Therefore, whilst hemorrhaging CVAs have a consequential impact upon 

society, both through the disastrous effects of the incident per se, and its disabling nature in the long-term, a positive 

percentage of them could be avoided by changing one’s behavior during the high-risk periods. 

 

 Keywords: intracranial hemorrhages, subarachnoid hemorrhage, subdural hematoma, hypertension, diabetes mellitus  

   

INTRODUCTION  

Intracranial hemorrhage (ICH) is caused either by tearing 

apart several small penetrating vessels or as a result of some 

vascular anomalies. Risk factors such as high blood pressure 

(HBP) or diabetes mellitus (DM) are frequently associated 

with ICHs [1, 2]. While in developed countries, the incidence 

of this pathological condition has reduced due to better 

control of HBP, in developing countries, it has remained 

alarmingly constant for the past decades [3]. 

According to the WHO (World Health Organization), 

approximately 6 million deaths were attributed globally to 

ICH in 2016 [4]. In the context of its economic impact, in the 

US alone, in 2012, the total costs of stroke patients reached 

USD 71.5 billion, according to the AHA/ASA (American Heart 
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Association/American Stroke Association). By 2030, these 

costs are estimated to reach USD 240 billion [5]. 

Intracerebral hemorrhages account for approximately 10 to 

20% of all strokes [3]. The main cause of developing ICH is 

the alteration of the structure of the blood vessel caliber as 

a result of an untreated or inadequately treated chronic high 

blood pressure (HBP). Other incriminating causes include 

amyloid angiopathy and vascular malformations. It has been 

observed that the frequency of ICHs in developing countries 

is almost double that of developed countries, progressively 

growing with aging. Ergo, it has been determined that for the 

35-54 age group, the incidence is of 6 cases for every 100,000 

people, for the 54-74 age group, it increases to 37 for every 

100,000 people, and, for the 75-94 age group, it peaks at 176 

for every 100,000 people. 

For young patients, the main cause of hemorrhages is 

represented by vascular malformations. In adults, this is 

represented by chronic HBP, whereas in the elderly, it is 

amyloid angiopathy. Moreover, it has been shown that, on 

average, regardless of age, the incidence of ICH is higher in 

men than in women [6].  

Concerning chronic HBP, this leads, eventually, to 

hypertensive angiopathy which, in turn, causes degenerative 

modifications within the caliber of the small and medium 

penetrating vessels, modifications known as lipohyalinosis. 

Regarding chronic hypertension, it has been ascertained that 

degeneration takes place at the muscular layer, together 

with the fibrinoid necrosis of the subendothelial layer, 

accompanied by micro-aneurysms. 

Amyloid angiopathy is characterized by deposits of β-

amyloid peptide (βA) in the capillaries, arterioles, and, 

generally, in all small and medium vessels in the cerebral 

cortex, leptomeninges, and cerebellum [6]. Secondly, 

amyloid angiopathy is portrayed through deposits of 

intravascular βA in the leptomeningeal collaterals and small 

intracortical vessels. Although the mechanism of depositing 

and accumulating βA is unknown, its consequence is the 

degeneration of the blood vessel caliber through, more 

specifically, losing smooth muscle fibers, thinning the 

caliber, narrowing the lumen, and leading to aneurisms, the 

latter further giving birth to diffuse micro-hemorrhages [7].  

Furthermore, apart from HBP, other causes include the 

dysfunction of self-regulating with excessive cerebral blood 

flow, arteriovenous malformations, ruptured aneurysms, 

cerebral angiopathy, hemorrhagic necrosis, cerebral venous 

thrombosis, and modified hemostasis. 

The overflow of the resulting blood from the bursting of the 

caliber leads to a sudden increase of intracranial pressure, 

which brings about diffuse vasospasm, followed by the acute 

ischemia of the parenchyma – a mechanism which is 

frequently present in the potential vasospasm after 

subarachnoid hemorrhage [8, 9]. The BBB permeability 

heightens, thus aggravating the metabolic disorders of the 

brain, giving birth to the cerebral edema [10]. Despite the 

advancements in medicine, cerebral bleedings have retained 

a status of high morbidity and incremental mortality, 

unaddressed properly by the modern therapeutic methods 

developed hitherto. This is partly due to the complex, 

irreversible pathophysiology processes which occur the 

moment blood makes contact with the cerebral 

parenchyma. Understanding this phenomenon and ICH’s 

evolution would allow identification of the potential 

therapeutic targets. 

METHODS 

A retrospective study has been conducted which includes 

patients who have had non-traumatic hemorrhaging 

vascular accidents, hospitalized and treated in the period 

between June 2017 and July 2019 within the "Carol Davila" 

Central Military Emergency University Hospital’s 

Department of Neurology. 

The selected patients have been diagnosed with non-

traumatic intracerebral hemorrhage by a neurologist, 

subsequently confirmed through a CT scan. The patients’ age 

varied between 23 and 97 years, with provenance from both 

countryside and urban environment, with diverse 

professional occupations. We have investigated the three 

main types of non-traumatic bleedings, namely, 

intraparenchymal hemorrhage (IPH), subarachnoid 

hemorrhage (SAH), and subdural hematoma (SDH). 

RESULTS 

Out of the 97 patients, 67% were male and 33% female. Out 

of these, as many as 77% have presented non-traumatic IPH, 

13% SAH, and 10% SDH. 17% of the patients have deceased 

during hospitalization. The average age was 67 years old, 

72% of those placed in medical care being older than 60 

years old (Figure 1). The average period of hospitalization 

was 21 days, with a minimum of 2 days and a maximum of 

587.  

Seasons were defined in the same way as in the rest of the 

studies, to have a consistency between these, for the sake of 

comparing them and display our research as suitable, i.e. 

summer: 1st of June – 31st of August, autumn: 1st of 

September – 30th of November, winter: 1st of December – 

28/29th of February, spring: 1st of March – 31st of May.  

We have identified an incremental occurrence of the cases 
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of cerebral hemorrhages in transitional seasons, namely, 

autumn and spring. Similar results have been produced in 

most of the past studies,  regardless of whether, in some 

situations, these have shown a larger incidence in winter 

(based on the geographical areas where these have been 

carried out) due to the physiological differences of 

organisms at low temperatures [11, 12, 13]. 

 
Legend: blue – the incidence of intracerebral hemorrhage (ICH) in the under 60 age group; orange – total incidence of both age groups; grey – the incidence of 

ICH in the over 60 age group 

Figure 1: Number of cases (percentage) of ICH’s seasonal incidence 

Concerning the seasonal incidence of each type of 

hemorrhage (Figure 2), we observe an increase in IPH in 

autumn and spring, a constant incidence in SAH in summer, 

autumn, and winter, with a lower number of cases in spring, 

and a relatively constant number for SDH, with a maximum 

and a minimum number of cases in winter and autumn, 

respectively. 

It is widely accepted that the main risk factor of ICH is 

represented by chronic HBP, corroborated with a 

hypertensive leap exceeding the limit of cerebral vascular 

resistance. The risk of hemorrhage in hypertensive patients 

is 1.5 times for BP ~ 140 mmHG and three times for BP > 180 

mmHg than it is for normotensive patients [14]. 

 
Legend: blue – frequency of intraparenchymal hemorrhage (IPH), orange – the incidence of non-traumatic subarachnoid hemorrhage (SAH); grey – the incidence 

of subdural hematoma (SDH) 

Figure 2: Seasonal incidence of hemorrhages 

Out of all diagnosed with IPH, 27% out of the 73 patients 

have had no associated diabetes mellitus (DM) or chronic 

HBP, 70% suffered from chronic HBP, 20% from diabetes, 

and 18% from both. In the context of SAH, 61% had no 

associated comorbidities, 31% had chronic HBP, 15% DM, 

and 7% both chronic HBP and DM. Out of those who have 

been hospitalized from non-traumatic SDH, 36% have not 

shown any of the abovementioned risk factors, 54% have 

shown HBP, 27% DM and 18% have shown both. In the 

analyzed lot, 61 patients suffered from HBP in different 

degrees, this number representing 62% of the hospitalized 

patients. The highest rate of cerebral bleedings associated 

with chronic HBP was registered in autumn, followed by 

spring (Figure 3). Besides this, we have also evaluated the 

association between DM and cerebral hemorrhage, as DM 

may determine an unpropitious prognostic in the case of 

ICH. Persons with diabetes have a 20% increased risk of 

suffering from cerebral bleeding, as opposed to a person not 

afflicted, as well as over a 50% chance of dying within 30 days 

after the hemorrhage [15]. In our study, we have identified 
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a prevalence of diabetes of 29% among hospitalized 

patients. 

 

 
Legend: blue – the prevalence of high blood pressure (HBP) at ICH patients; orange – the prevalence of diabetes mellitus (DM) at ICH patients. 

Figure 3: HBP and DM

According to this data, we observe that, indeed, diabetes 

does not seem to play an important role in contributing to 

ICH, yet there is high morbidity during summer and winter, 

seasons with extreme temperatures, and low morbidity 

during the transitional seasons, spring and autumn. 

Moreover, there is a higher risk of cerebral hemorrhaging 

during winter and summer, for those who have diabetes as 

an associated pathological condition. Apart from a 

heightened incidence of ICH in spring, we emphasize the 

more severe nature of these through lengthy 

hospitalizations periods, hence the increased economic 

burden on healthcare systems (Figure 4). Considering the 

number of days of hospitalization as an indicator of the 

gravity of the hemorrhage, as well as its occurrence in critical 

areas or through associated complications, we must submit 

a longer period of recovery for these patients and a lower 

degree of autonomy and social reintegration. Concerning 

deaths, we observe a relatively constant rate throughout the 

entire year, thus barring us from claiming any one risk factor 

in particular increases ICH's mortality. Apart from the 

increased morbidity, spring also registers the highest rates 

of mortality. 

 
Legend: blue – the average number of hospital days; orange – number of deaths 

Figure 4: Hospitalization and deaths

DISCUSSIONS 

The results of this study show a variety of the incidence of 

hospitalization, in-hospital mortality, duration of 

hospitalization, and patients' prognostic throughout the 

year, in Bucharest, a region with a temperate continental 

climate. The data is new for this geographic zone, as, 

hitherto, there have been no recorded statistical studies (at 

least recent) to quantify the seasonal incidence of ICH in this 

area. Consequently, this research tackles on a novel theme, 

representing a pilot study.  For the patients included in this 

study, the highest incidence was observed during the 

transitional seasons, especially during autumn, whereas the 

lowest was during summer. The yielded results contradict 

the larger part of studies available in the specialized 

literature, which have either failed to find a variety of 

incidence or claimed a heightened incidence in other 

seasons, particularly in winter and spring [12, 13, 16, 17]. 

Nonetheless, there are also similar results [11].  
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Regarding the seasonal distribution on age groups, the 

current study has registered a constant tendency of ICH 

debuting at patients under 60 throughout the year, apart 

from spring, when it has decreased, contrary to the constant 

incidence in the year evaluated by other studies [11, 12]. 

Conversely, regarding patients over 60, the seasons 

corresponding to high risk are spring and autumn, with two 

minimums registered during winter and summer, data which 

is in line with the results of other comparative studies [11, 

12].  

When the assessment also includes comorbidities, data is 

similar to that obtained in other research papers. Diabetes 

does not seem to play a decisive role in how a hemorrhage 

comes to be, but it may exacerbate the prognostic [15]. On 

the other hand, concerning HBP, this is seen as being the 

most important risk factor for hemorrhage and it has 

implications both for the prognostic and survival [18]. The 

mechanisms underlying these seasonal varying conditions 

are not clear, but it is probable for the latter to be associated 

with seasonal variations in biological factors, such as the 

level of serum lipids, some components of the blood, and a 

hypercoagulable state [19]. Concerning the number of 

deaths, we have not observed a significant variation in the 

year, thus being relatively constant, similar data having been 

obtained by other authors as well [12, 13].  

The reason why the risk of ICH is modified throughout the 

year is not entirely known. The dysfunction of the 

environmentally adaptive physiological processes may be 

the underlying cause of hemorrhages. Variations in 

temperature and atmospheric humidity are considered the 

main catalyst for hemorrhaging events [20]. Low 

temperatures and low atmospheric humidity can increase 

evaporation, leading to an increased demand for salt, thus 

constituting HBP [20]. 

CONCLUSIONS 

ICH is one of the most important neurological pathological 

conditions. Even though incidence is lower than it is in the 

case of ischemic strokes, morbidity and mortality are higher. 

There is still an ongoing need for thorough studies regarding 

the seasonal incidence of cerebral hemorrhages, as there is 

a subset of modifiable factors related to behavior and 

lifestyle which can potentially contribute to avoiding a 

hemorrhagic episode in either one of the seasons. 

In this study, we have noticed a heightened tendency to 

cerebral bleeding during autumn and spring, as compared to 

other geographic zones or climates. Moreover, we have 

seasonally classified the type of ICH patients in this study 

were subject to, observing the predominant IPH throughout 

the entire year. We have also determined the average 

number of necessary hospital days for each season, 

emphasizing that spring is associated with the highest 

morbidity. Furthermore, in the context of this study, we have 

also found a significant correlation between chronic HBP and 

the incidence of cerebral hemorrhages, confirmed prior data 

that DM is a risk factor for triggering a hemorrhagic stroke, 

but with no real influence on mortality, as well as defined 

seasonal risk of ICH groups based on age and comorbidities. 

In the future, it is paramount that we understand better the 

physiopathological process underlying cerebral 

hemorrhages to develop efficient methods with therapeutic 

potential. Although this may seem ideal, reducing seasonal 

incidence in risk groups through educating patients is 

particularly difficult to achieve. Until then, developing 

methods of treatment that focus on slowing down or 

completely barring the inflammation's progress and, 

implicitly, that of neurological deficits, is a short-term 

objective. 
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