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ABSTRACT

Objective: Non-operative management of abdominal gunshot injuries has become the standard care in the selected cases of modern surgery with an 
acceptable success rate to reduce the incidence of unnecessary laparotomies. In this study, an assessment was conducted to determine how the success 
of this form of management was impacted by physical examination and radiological investigation.

Material and Methods: This is a retrospective study that includes all consecutive penetrating abdominal gunshot wound patients who were admitted 
to the emergency department between February 2011 and December 2018. All patients with superficial gunshot wounds were excluded. The decision to 
perform a laparotomy on injured patients was the study’s primary endpoint while the discharge of patients without surgery was its secondary endpoint.

Results: Of 429 torso gunshot wound patients, 411 were males. Average age was 29.5 years. Forty-one (9.5%) were initially treated by selective non-
operative management. Five selective non-operative management patients underwent delayed laparotomy within 12 hours after admission without 
complication. In the end, 36 (88%) of the 41 patients were successfully treated without undergoing surgery, with only one patient developing pleural 
effusion and no mortality attributed to it. Of all injured patients, 45 (10.5%) patients had a negative laparotomy, with two of them subsequently develop-
ing an incisional hernia.

Conclusion: The success rate of non-operative management of torso gunshot injuries can be increased significantly in stable patients by adopting the 
strategy of repeated physical examinations alone or in conjunction with simultaneous radiological imaging.
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IntroductIon

Since the end of World War II in 1945 all Libyan government administrations have 
secured the state’s monopoly on weapons, as well as the prohibition and 
criminalisation of arms trade, which has been reflected in the scarcity of the 
prevalence of gunshot injuries that were uncommon in the nation. This state of 
calm during the last sixty years in Libya has resulted in recent decades, in 
generations of surgeons lacking sufficient experience to deal with the casualties 
of war and gunshot injuries. Following that, the sudden change that occurred 
during the Libyan conflict after 2011 led to the widespread availability of 
weapons in the community and inexperienced hands in dealing with weapons, 
leading to an increased incidence of firearm-related violence (1). 

Prior to 2011, abdominal blunt trauma in traffic accidents and abdominal pene-
trating injuries from stab wounds were common in the Libyan community. 
Therefore, good management of these cases has been advanced, whether by 
operative or later selective non-operative management in hemodynamically 
stable patients, and the absence of signs of peritonitis with a high success rate. 
The widespread use of weapons in the Libyan society led to the quick appear-
ance of a new type of penetrating abdominal trauma, and a huge volume of 
abdominal gunshot cases started to become prevalent although limited experi-
ence in managing mass casualties such as in these cases was evident. Therefore, 
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a clear effort has been made to improve the nation’s capabili-
ties and experience. Moreover, depending on the advice of 
experts and the conclusion of updated international litera-
ture, as well as in the present time, many studies have con-
firmed that gunshot injuries are common surgical cases, 
which have become a major and serious problem globally (2).

Mandatory laparotomies have historically been the standard 
treatment for abdominal gunshot wounds. Therefore, explora-
tive laparotomies were initially performed to treat all abdomi-
nal gunshot wounds. It was previously believed that the 
majority of abdominal gunshot wounds were accompanied 
by serious organ injuries due to the fact that gunshots cause 
a significant amount of energy to be transmitted when they 
pass through body tissue (3). Later, because of the expansion 
of experiences due to exposure to a large volume of cases, it 
was discovered that not all abdominal gunshot wounds 
require surgical intervention. Correspondingly, in the late 
1960s, Shaftan and McAlvanah proposed selective conserva-
tism as an alternative option for treatment in selected patient 
(4,5). Recently, many studies have confirmed the effectiveness 
and safety of selective non-operative management in a large 
series of patients with gunshot abdominal injuries evaluated 
retrospectively and prospectively (6,7).

Abdominal gunshot injuries in patients who have a stable 
hemodynamic state without signs of peritonitis can be chal-
lenging to determine whether a patient needs an exploratory 
laparotomy or can wait while being closely monitored for 
conservative treatment. This is because all clinical signs are 
currently distorted, and many of these patients may still have 
tachycardia, even in the absence of bleeding due to anxiety 
and fear; they may have tenderness around the wound site, 
even in non-penetration of the peritoneal cavity. As with this 
particular case, there are several possible diagnostic options 
for the evaluation of the injured patient with the aim of con-
firming whether he requires explorative laparotomy or wheth-
er he is able to stay under conservative management to avoid 
unnecessary laparotomy, together with its complications 
(8-10). Additionally, the diagnostic modalities recognised that 
in order to improve the sensitivity and specificity of clinical 
judgment, it is important to include a series of physical exam-
ination, local wound exploration, diagnostic peritoneal lav-
age, ultrasound, computerized tomography, intravenous 
urography, and cystography in case of renal injury. Indeed, all 
these modalities can be used to carefully select patients for 
the selective non-operative management of abdominal gun-
shot injury.

In this study, an assessment was conducted to determine how 
the success of non-operative management of abdominal 
gunshot injuries was impacted by a series of physical exami-
nation and radiological investigation.

MATERIAL and METHODS

This is a retrospective study, which includes all consecutive 
patients who were admitted to the emergency room and had 
gunshot wounds to the anterior, posterior abdominal wall, 
flank, or pelvic walls in the period from February 2011 to 
December 2018. All unconscious patients and others with 
superficial non-penetrating gunshot wounds were excluded 
when they were confirmed by local wound exploration con-
ducted under local anaesthetic (Table 1). The decision to 
perform a laparotomy on injured patients was the study’s 
primary endpoint while the discharge of patients without 
surgery was its secondary endpoint. The strategy for applying 
a non-operative management group in fully conscious 
patients was based on a clinical examination backed by emer-
gency bedside investigations, such as blood tests and abdom-
inal ultrasounds at the time of admission. During this stage, 
patients are placed under careful observation for a minimum 
of 24 hours; the same team conducts clinical evaluations peri-
odically over this time. After repeating the blood tests and 
abdominal ultrasound after 12 hours as part of a series of 
investigation, an abdominal computed tomography scan is 
requested before discharging or transferring patients to 
another specialty for further care.

Further, age, sex, blood pressure and heart rate at admission, 
initial signs of peritonitis, first haemoglobin, focused abdomi-
nal sonography in trauma scan, chest x-ray, computed tomog-
raphy (CT) scan, time from admission to laparotomy, opera-
tive findings, type of surgical procedures, blood transfusion, 
intensive care unit, and hospital stay, and postoperative 
complication were the data collected for the study. 

In statistical analysis, all continuous variables were expressed 
as mean ± standard deviation (SD) to evaluate the distribution 
of data; categorical data were expressed as frequency and 
percentage. Comparisons between the groups were made 
using the X2 test or Fisher’s exact test for categorical variables 
as appropriate. Statistical analyses were performed using the 

Table 1. Inclusion and exclusion criteria

Inclusion Criteria

1 Penetrating abdominal gunshot wounds

2 Hemodynamically stable patients at 
admission time

3 Non peritonitis patients

Exclusion Criteria

1 Polytrauma patients (Head injury, limb 
fractures)

2 Superficial non-penetrating gunshot wounds

3 Delayed admission (After 12 hours from 
injury)
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SPSS v21 statistical software, and P values of less than 0.05 
were considered statistically significant. Moreover, both unad-
justed and adjusted logistic regression analyses were con-
ducted to determine variables associated with a statistically 
significant study result. Initially, univariable analyses were 
conducted to identify factors.

In addition, informed consent was obtained, as the hospital is 
a teaching university hospital, and thus, written informed 

consent was routinely signed by all admitted patients or 
legally authorised representatives during the hospital stay 
and prior to the studies. This is imperative for all research in 
order to use patients’ data and to be published in academic 
activities and research. Ethics approval was also received as 
the current study was approved by the Al-Jalaa Teaching 
Hospital, Benghazi University Institutional Review Board (IRB 
No. 264/2023).

Table 2. Types and numbers of organ injuries and performed operative procedures

Organ Procedure No Percent %

1 Diaphragm Diaphragm primary repair with chest tube insertion 32 9.3%

2 Spleen Splenectomy 33 9.6%

3 Stomach Gastric wall primary repair 42 12.2%

4 Duodenum Duodenal primary repair 8 2.3%

5 Liver Topical liver parenchymal hemostasis 19 24.1%

Liver parenchymal primary repair 29

Direct blood vessel ligation 17

Perihepatic packing 24

Non-anatomic liver resection 4

6 Gall bladder Cholecystectomy 12 3.4%

7 Pancreas Pancreatic debridement 12 4.3%

Distal pancreatectomy 3

8 Small bowel Small bowel primary repair 90 37.3%

Small bowel resection and anastomosis 38

9 Large bowel Ascending colon primary repair 16 49.2%

Ileocecal resection 2

Right hemicolectomy 40

Transverse colon primary repair 44

Transverse colon resection and anastomosis 9

Transvers loop colostomy 13

Descending colon primary repair 8

Sigmoid colon primary repair 14

Sigmoid colon resection and anastomosis 2

Sigmoid loop colostomy 10

Hartmann operation 11

10 Kidney Kidney primary repair 6 7.8%

Nephrectomy 21

11 Ureter Ureter primary repair 2 2%

Ureter anastomosis with DJ stent 5

12 Abdominal blood vessels Aorta primary repair 1 3.3%

IVC primary repair 5

Superior mesenteric artery primary repair 3

Inferior mesenteric artery ligation 1

Inferior epigastric artery ligation 2
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RESULTS

During the study period from January 2011 to December 
2018, 429 patients were admitted to the emergency 
department with abdominal gunshot injuries: 414 (96.5%) 
were males and 15 (3.5%) were females. Mean age was 28.7 
years (range= 18-70 years). Three hundred and eighty-eight 
(90.4%) patients were treated by urgent explorative 
laparotomy, 343 were therapeutic and 45 were negative 
laparotomy. Table 2 shows details of the organ injuries and 
actual operative interventions performed. Negative 
laparotomy patients underwent the surgical procedure 
without a scan due to hemodynamic instability and abdominal 
tenderness that were associated with high suspicion of intra-
abdominal organ injury, or omental evisceration; two patients 
suffering from these had an incisional hernia later. What is 
more, 41 (9.5%) patients who sustained penetrating 
abdominal gunshot wounds were included in the study. 

Table 3. Characteristics of delayed laparotomy patients

No Age Sex Indication Laparotomy Findings Operation Hospital Stays Complication

1 22 Male Late shock Liver tear Explorative laparotomy with 
primary repair

3 days No

2 23 Male Peritonitis Small bowel sealed 
perforation

Explorative laparotomy with 
primary repair

5 days No

3 34 Male Peritonitis Small bowel sealed 
perforation

Explorative laparotomy with 
primary repair

5 days No

4 38 Male Abdominal 
tenderness

Negative laparotomy Explorative laparotomy 3 days No

5 22 Male Peritonitis Liver tear & small bowel 
perforation

Explorative laparotomy with 
primary repair

6 days No

Table 2. Types and numbers of organ injuries and performed operative procedures (continue)

Organ Procedure No Percent %

13 Rectum Rectal primary repair 9 44.4%

Rectal primary repair with proximal loop colostomy 19

14 Urinary bladder Urinary bladder primary repair 24 38%

15 Urethra Urethral primary repair with suprapubic catheter insertion 5 7.9%

16 Anal canal Anal canal debridement with proximal loop colostomy 7 11%

17 Pelvic blood vessels External iliac artery primary repair 3 17.4%

External iliac artery graft placement 2

External iliac artery end-to-end anastomosis 1

External iliac vein ligation 3

Internal iliac artery primary repair 1

Internal iliac artery ligation 2

Internal iliac vein ligation 1

DJ: Double-J ureter stent, IVC: Inferior vena cava.

Figure 1. Successful non-operative treatment 
for a patient with abdominal gunshot. 
Dr. Salah Mansor, Al-Jalaa Hospital, Benghazi, 
Libya 2016.
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Thirty-nine (95%) were males and two (5%) were females. The 
average age was 30 years, with a range of 19 to 55 years, all of 
whom were treated by selective non-operative management; 
36 of them were discharged home without complications, 
and only one patient who developed pleural effusion was 
treated conservatively; with no mortality was attributed to it. 
Further, five patients underwent delayed explorative 
laparotomy within twelve hours following admission due to 
the worsening of abdominal signs or in the presence of 
suspicious CT scan findings. Two patients had a delayed 
laparotomy because of hemodynamic instability brought on 
by continuous bleeding from a liver tear while three other 
patients had a CT scan that revealed small bowel perforation. 
The last patient underwent a negative laparotomy, and all 
patients without postoperative complications (Table 3).

DISCUSSION 

Depending on the clinical presentation at the time of admis-
sion, gunshot injuries might present in three different sce-
narios. In the first scenario, patients require an immediate 
life-saving operation when they arrive at the emergency 
room. In this case, mortality rate can reach up to 90% due to 
massive bleeding from major blood vessel damage (11). 
Patients in the second scenario, who exhibit hypotension and 
peritonitis signs that are evident or evisceration, require an 
urgent exploratory laparotomy as a role of the golden hour in 
the management of trauma patients. The third scenario, 

which is the focus of the current study, consists of patients 
with abdominal gunshot injuries admitted with hemody-
namic stability and blurred signs in abdominal examination, 
and such patients are good candidates for selective non-
operative management (Figure 1).

Laparotomy is defined as therapeutic when there are intra-
abdominal injuries that require to be repaired, while it is 
defined as negative or unnecessary when there are either no 
intra-abdominal injuries identified or those that require no 
repair, for example, non-expanding retroperitoneal hemato-
ma. Comparatively, delayed laparotomy is laparotomy on a 
patient who has been initially selected for observation that 
subsequently presents a clear indication for surgery later, sig-
nalling a failure of non-operative management. Failure is 
caused by the progression of mild tenderness to more gener-
alised abdominal pain accompanied by rises in white blood 
cell count and temperature, and an unexplained decrease in 
haematocrit or blood pressure is also taken into account in 
the context of the overall clinical picture. Overall, the manage-
ment of patients suffering from penetrating abdominal 
wounds has undergone significant improvements in the last 
few decades in terms of both experience and procedures. 

Figure 3. A. Axial and coronal B. Abdominal CT shows a pelvic 
gunshot bullet. 
Dr. Salah Mansor, Al-Jalaa Hospital, Benghazi, Libya 2014

A B

Figure 2. A. Axial and coronal B. Abdominal CT shows a gunshot 
bullet within the liver tissue. 
Dr. Salah Mansor, Al-Jalaa Hospital, Benghazi, Libya 2013

A B

Figure 4. Axial Abdominal CT shows a gunshot bullet within the 
renal parenchyma. 
Dr. Salah Mansor, Al-Jalaa Hospital, Benghazi, Libya 2014.

Figure 5. A. Axial and coronal B. Abdominal CT shows a posterior 
abdominal wall gunshot. 
Dr. Salah Mansor, Al-Jalaa Hospital, Benghazi, Libya 2017.

A B
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During the 20th century, routine laparotomy was mandatory 
for all patients with penetrating wounds of the abdomen, 
while exploratory laparotomies were a common surgical 
treatment used by most emergency surgeons worldwide to 
treat abdominal gunshot wounds (3,12). This was because 
they believed that there was a considerable intra-abdominal 
injury following abdominal gunshot wounds, and it is pre-
ferred to perform an explorative laparotomy to confirm or to 
roll out organ injury, due to blurred clinical indications, espe-
cially at the early period of injury (3,13,14). In accordance, 
Shaftan has concluded that some patients with penetrating 
abdominal trauma have no clear indication of explorative 
laparotomy and can be managed effectively and safely 
through close observation (4). This conclusion has been 
accepted and implemented quickly and smoothly in the 
abdominal stab wound cases and then established as the 
standard of care, while in regard to a gunshot injury, applying 
this conclusion is more challenging, as it requires great cau-
tion.

As routine, when a patient is received with an abdominal 
gunshot injury, after initial assessment and urgent 
resuscitation, if the patient is hemodynamically stable, clear 
urgent laparotomy indications are routinely ruled out, such as 
active bleeding, diffuse or localised abdominal tenderness, 
evisceration of intra-abdominal organs, leakage of intestinal 
content through the wound, shock with frank haematuria, 
hematemesis, and blood on rectal examination. If the patient 
exhibits none of these signs, he/she is placed under rigorous 
serial observation, before finishing the workup by requesting 
diagnostic tests, such as serial full blood counts, chest and 
abdomen x-rays, urgent abdominal ultrasound scan, and 
computed tomography scans if the ultrasound examination 
reveals a strong indication or suspicion. Other than avoiding 
an unnecessary operation, the conservative approach to 
managing abdominal gunshot injuries also aims to decrease 
post-operative complication rates, as well as shorten hospital 
stays (15,16).

There is no doubt that urgent exploratory laparotomies 
should be performed on patients with penetrating abdominal 
gunshot wounds if there are clear indications of hemodynamic 
instability, or if there is significant abdominal wall tenderness 
and guarding, even without performing additional diagnostic 
testing. The major challenge for surgeons is to make the right 
decision for patients who have none or who have minimal 
signs after penetrating abdominal gunshot injuries. Surgeons 
should use their own clinical experience and diagnostic 
modalities to decide which patients need explorative 
laparotomy and when patients should be operated on. As a 
gunshot injury can occur at any time of the day or night, and 
the patient will be received by an emergency team on duty, 

this situation may affect the success of the selective non-
operative strategy in gunshot abdomen and may increase the 
rate of unnecessary laparotomies, while the goal of 
management strategy is to avoid these types of procedures. 
Also, as well as its complications, some international literature 
has concluded that the morbidity and mortality of unnecessary 
laparotomy for trauma patients have a significant rate (17). 

In the assessment of abdominal gunshot victims who have 
hemodynamic stability, plain film radiographs have a limited 
role. X-rays of the chest and pelvis are frequently used to 
check for concomitant damage, which usually aids in deter-
mining exactly where the bullets were fired. If a mechanism 
for multisystem trauma is present then common findings 
include pneumoperitoneum, pneumothorax, haemothorax, 
and rib fractures. The sensitivity of the diagnostic peritoneal 
lavage (DPL) test for detecting injury in penetrating abdomi-
nal injury reaches 96% (18). Recently, the impact of new tech-
nology on the surgical field has been determined as the pres-
ence of modern computed tomography scanners providing 
high-resolution images with speed assessment of abdominal 
gunshots has led to the reduced frequency of DPL utilisation, 
and it has become very limited in very special situations.

The role of ultrasound scans in blunt abdominal injuries has 
been established with a high sensitivity of 81-88% and a 
specificity of 97-100% (19). It has also been possible to make 
use of its certain advantages in penetrating abdominal inju-
ries, as during the initial assessment of a trauma patient, ultra-
sound waves can quickly identify and demonstrate the dam-
age to solid organs, and easily detect free fluid in the perito-
neal cavity (20,21). Ultrasound scan is known as a simple, fast, 
safe, cheap, and bedside non-invasive procedure although 
comparatively, it has a disadvantage because it is operator 
dependent, providing results based on the radiologist’s skill, 
and is unable to rule out hollow viscus injury. What is more, 
Udobi et al. have confirmed that ultrasound scan is not as reli-
able as in blunt trauma and has a 15% negative laparotomy 
rate (21). Therefore, it should be combined with other diag-
nostic modalities to select the penetrating abdominal injury 
patients for the selective non-operative management group.

CT scan is one of the most important diagnostic modalities of 
investigation in gunshot patients. CT scans with intravenous 
and oral contrast are used to detect both solid and hollow 
viscus injuries. In hemodynamically stable patients, CT is con-
sidered a non-invasive rapid, and accurate diagnostic tool that 
helps to identify patients who might benefit from selective 
non-operative management with a high success rate as in 
patients suffering from isolated liver injury without active 
bleeding and no signs of bowel injury (Figure 2) (22-24). Some 
research on hemodynamically stable gunshot-injured patients 
concluded that abdominal CT with intravenous contrast has a 
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high sensitivity and specificity that reach 90.5% and 96%, 
respectively (25). This finding enables the possibility to believe 
that it is safe and feasible to observe stable abdominal gun-
shot patients using both serial physical examination and CT 
(Figure 2,3). In addition,  if a patient with an abdominal gun-
shot injury, with the presence of gross haematuria, appeares 
to correlate with the presence of significant urological inju-
ries, intravenous pyelograms continue to be the gold stand-
ard for assessing hemodynamically stable patients who are 
suspected of having urological injuries (26). 

In comparison, Ramirez RM et al. have concluded that single 
contrast computed tomography successfully determined the 
need for operative intervention in hemodynamically stable 
patients with renal injury (Figure 4) (27). Indeed, it can quickly 
and accurately demonstrate the degree of injury, and shows 
the signs of per renal haemorrhage, as well as the extravasation 
of urine and vascular injuries. Moreover, it  can detect any 
other adjacent organ injury in both the peritoneal cavity and 
retroperitoneal space (28).  Due to the robust posterior 
abdominal wall muscles, back penetrating injuries have a less 
severe clinical outcome than the anterior abdominal wall, and 
as a result, in this instance, the contrast CT abdomen will aid 
in determining the location and severity of the injury (Figure 
5) (29). In particular, one patient in the current study had a 
posterior abdominal wall gunshot injury that later developed 
into a low-output colo-cutaneous fistula. A contrast abdominal 
CT study confirmed this diagnosis, and the patient was then 
treated conservatively.

Finally, since gunshot injuries can happen at any time and the 
patients will be cared for by surgeons on duty, this scenario 
could have an impact on the effectiveness and success of the 
non-operative approach and raise the rate of unnecessary 
laparotomies. Therefore, surgeons have to make vital deci-
sions for the appropriate selection among various diagnostic 
techniques for success in non-operative management and 
decreased rate of unnecessary laparotomy and its complica-
tion in torso gunshot wounds.

CONCLUSION 

The success rate of non-operative management of abdominal 
gunshot injuries can be increased significantly in stable 
patients by adopting the strategy of repeated physical 
examinations alone or in conjunction with simultaneous 
radiological imaging. 
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ÖZET

Giriş ve Amaç: Karın içi ateşli silah yaralanmalarının cerrahi olmayan yönetimi, gereksiz laparotomilerin sıklığını azaltmak için kabul edilebilir bir 
başarı oranıyla modern cerrahinin seçilmiş vakalarında bakım standardı haline gelmiştir. Bu çalışmada, bu yönetim biçiminin başarısının fiziksel 
muayene ve radyolojik incelemeden nasıl etkilendiğini belirlemek için bir değerlendirme yapılmıştır.

Gereç ve Yöntemler: Bu, Şubat 2011 ile Aralık 2018 arasında acil servise yatırılan ardışık tüm penetran abdominal ateşli silah yaralanması hastala-
rını içeren retrospektif bir çalışmadır. Yüzeysel ateşli silah yaralanması olan tüm hastalar hariç tutulmuştur. Yaralı hastalara laparotomi yapma kararı 
çalışmanın birincil son noktasıyken, hastaların ameliyat olmadan taburcu edilmesi ikincil son noktasıydı.

Bulgular: Dört yüz yirmi dokuz gövde ateşli silah yaralanması hastasından 411’i erkekti. Ortalama yaş 29,5’ti. Kırk bir’i (%9,5) başlangıçta seçici 
cerrahi olmayan tedavi ile tedavi edildi. Seçici cerrahi olmayan tedavi ile tedavi edilen beş hasta, komplikasyonsuz olarak hastaneye yatıştan son-
raki 12 saat içinde gecikmiş laparotomiye girdi. Sonunda, 41 hastanın 36’sı (%88) ameliyata alınmadan başarılı bir şekilde tedavi edildi, sadece bir 
hastada plevral efüzyon gelişti ve buna bağlı ölüm olmadı. Yaralanan tüm hastalardan 45’inde (%10,5) negatif laparotomi yapıldı ve bunlardan 
ikisinde daha sonra insizyonel herni gelişti.

Sonuç: Gövde kurşun yaralanmalarının cerrahi olmayan tedavisinin başarı oranı, stabil hastalarda tek başına veya eş zamanlı radyolojik görüntü-
lemeyle birlikte tekrarlanan fiziksel muayene stratejisinin benimsenmesiyle önemli ölçüde arttırılabilir.
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