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ORIGINAL ARTICLE

ABSTRACT

Background/Aims: Due to the prioritization of limb and life-saving efforts by medical teams, 
peripheral nerve injuries (PNIs) resulting from earthquakes are frequently overlooked or receive 
delayed treatment. Thus, we examined earthquake-related PNIs in terms of their descriptive 
characteristics and injury patterns
Methods: The study was conducted retrospectively in a tertiary hospital after Kahramanmaraş 
Earthquakes. The study included victims under rubble admitted to the hospital and diagnosed with 
PNI according to their medical records between 06 February and 28 February 2023.
Results: The study included 70 patients and a total of 98 limbs with PNIs, with a mean patient age 
of 22.31±14.91 years. 77.6% (n=76) of PNIs involved the lower limb (68 peroneal and 8 sciatic nerves) 
and 22.4% (n=22) of PNIs involved the upper limbs (14  radial nerves, 5 ulnar nerves, 2 median 
nerves, 1 brachial plexus). It was found that 45.9% of PNIs (n=45) occurred in the right and 54.1% 
(n=53) in the left extremities. The average time patients spent under the rubble was 15 hours (IQR 
8.75 - 32 hours). Fasciotomy was treated in 54.1% (n=43) of the extremities with PNI. Fasciotomies 
were most commonly performed on the cruris (42.9%), foot (26.5%), and thigh (16.3%). 
Conclusion: This study found that PNIs occurred most frequently in the lower limbs, compared 
with the upper limbs, among earthquake victims with CLIs. Lower limb PNIs mainly occurred in the 
peroneal nerve, while upper limb PNIs mainly occurred in the radial nerve.

Keywords: Crush injury, Peripheral nerve injury, Earthquake, Victims, Extremity

ÖZ

Amaç: Sağlık ekipler tarafından ekstremite ve hayat kurtarma çabalarının önceliklendirilmesi 
nedeniyle, depremlerden kaynaklanan periferik sinir yaralanmaları (PSY), sıklıkla göz ardı edilmekte 
veya  tedavileri gecikmektedir. Bu nedenle, depreme bağlı PSY’leri tanımlayıcı özellikleri ve 
yaralanma paternleri açısından inceledik.
Yöntemler: Çalışma, Kahramanmaraş Depremleri sonrasında bir üçüncü basamak hastanede 
retrospektif olarak yürütüldü. Çalışmaya 06 Şubat ve 28 Şubat 2023 tarihleri arasında hastaneye 
kabul edilen ve tıbbi kayıtlarına göre PSY tanısı konulan enkaz altında kalan mağdurlar  dahil edildi.
Sonuçlar: Çalışmaya 70 hasta ve toplamda 98 ekstremitede PSY olan hastalar dahil edildi ve 
hastaların yaş ortalaması 22.31±14.91 yıldı. PSY’lerin %77.6’sı (n=76) alt ekstremiteyi (68 peroneal 
ve 8 siyatik sinir) etkilerken, PSY’lerin %22.4’ü (n=22) üst ekstremiteyi (14 radial sinir, 5 ulnar sinir, 2 
median sinir, 1 brakiyal pleksus) etkilediği bulundu. PSY’lerin %45.9’unun (n=45) sağ ekstremitede, 
%54.1’inin (n=53) sol ekstremitede meydana geldiği saptandı. Hastaların enkaz altında geçirdiği 
medyan süre 15 saat (IQR 8.75 - 32 saat) idi. PSY olan ekstremitelerin %54.1’inde (n=43) fasiotomi 
tedavisi uygulandı. Fasiotomiler en sık olarak krus (42.9%), ayak (26.5%) ve uyluk (16.3%) üzerinde 
gerçekleştirildi.
Tartışma: Bu çalışmada, deprem mağdurlarında PSY’lerin, üst ekstremitelere kıyasla alt 
ekstremitelerde daha sık meydana geldiğini bulunmuştur. Alt ekstremite PSY’leri genellikle peroneal 
sinirde, üst ekstremite PSY’leri ise genellikle radial sinirde meydana geldiği bulunmuştur.

Anahtar kelimeler: Ezilme yaralanması, Periferik sinir yaralanması, Deprem, Mağdurlar, Ekstremite

Introduction

Earthquakes, as natural disasters, can inflict extensive 
damage to structures and result in numerous 
casualties (1). In Turkiye, a catastrophic and massive 
earthquake struck on February 6, 2023, leading to 
the collapse of thousands of buildings. Tragically, 
many people were unable to escape or seek safety 
during one of these earthquakes that occurred in the 
early morning hours while they were sleeping in their 
homes.  Consequently, a significant number of people 
became trapped under debris, requiring hours to days 
for rescue operations (2,3).

Among victims of collapsed buildings, crush limb injuries 
emerge as the most prevalent type of injury resulting from 
earthquakes (4). Factors such as individuals’ positions 
during the earthquake or challenges in evacuation and 
transportation methods for the injured victims could 
contribute to this trend (5-7).  Crushed limb injuries (CLIs) 
encompass various combinations of injuries involving 
blood vessels, nerves, bones, and soft tissues in the 
extremities (8). Notably, peripheral nerve injuries (PNIs) in 
the extremities play a crucial role in these CLIs caused by 
earthquakes, necessitating specialized attention during 
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the treatment and rehabilitation processes (9). PNIs 
can lead to serious consequences, including sensory 
loss, restricted mobility, and functional impairments 
(9,10). 

Victims with PNIs often present with multiple injuries or 
complex crush injuries in disaster situations. As medical 
or surgical teams prioritize saving limbs and lives, PNI 
can often go undiagnosed or treated late. A series of 
symptoms such as muscle weakness, loss of sensation, 
and decreased reflexes associated with nerve 
damage and should be considered in early and rapid 
diagnosis of PNIs (11). PNIs following earthquakes tend 
to occur more commonly in the lower extremities than 
in the upper extremities according to recent studies 
(10,12). After earthquakes, studies on PNIs among 
earthquake victims have consistently identified radial 
nerve injury, ulnar nerve injury, and peroneal nerve 
injury as commonly observed types of nerve damage 
(2,4,7,13).

This study investigated the descriptive characteristics 
and injury patterns of earthquake-related PNIs. The 
results of the study may help in the early recognition, 
effective management, and rehabilitation of 
individuals with PNI following future earthquakes.

Material and Methods

This retrospective research was carried out at a tertiary 
medical facility hosting a level I trauma center in 
Diyarbakır, one of the ten provinces impacted by the 
earthquake in the southeastern region of Anatolia, 
Turkiye. Study procedures were followed by the 
Declaration of Helsinki.  Prior to the implementation of 
the study, an ethics committee approval (May 5, 2023, 
number 392), as well as institutional permission were 
obtained. 

Earthquake victims from under the rubble and admitted 
to the hospital between 06 February and 28 February 
2023, who were diagnosed with PNI according to the 
medical records were included in the study. This study 
excluded patients who underwent amputation and 
were referred from another medical center, as well as 
patients who arrived at the emergency department 
(ED) already intubated. Patients with spinal injuries 
were also excluded from the study.

Medical records provided information such as 
age, gender, time under the rubble (time since the 
earthquake until rescued from under the rubble), 
ED outcome, and length of hospital stay (LOS). The 
location and side of the nerve damage and which 
nerve was affected were also recorded. Medical 
records indicate that only physical examinations 
focused on motor deficits for PNIs were conducted in 
patients with CLIs because sensory examinations were 
misleading. An entry was made for each limb with a 
PNI in the data. 

Additionally, surgery records were reviewed for the 
presence of fasciotomy procedures, location and 
timing of fasciotomies. Orthopedic surgeons evaluate 
and treat CLIs for compartment syndrome. The treating 
orthopedic surgeons decided on a fasciotomy 

according to hospital guidelines. Depending on 
whether a limb with PNI was treated with fasciotomy, 
the patients were divided into two groups.

Statistical Analysis

Statistical analyses were performed using the Statistical 
Program for Social Sciences (SPSS v29, IBM Corp., 
Armonk, NY). Categorical variables were described 
using percentages and counts while continuous 
variables were summarized using mean ± standard 
deviation or median (Interquartile Range [IQR] 25th 
– 75th). The assumption of normal distribution was 
evaluated through a histogram and the Shapiro-Wilk 
test. For the comparison of independent binary groups, 
the t-test, and Mann-Whitney U test was employed 
for continuous variables. In contrast, Fisher’s exact 
test and chi-square tests were utilized for categorical 
variables. All statistical comparisons were conducted 
using a two-tailed approach, with a significance level 
set at <0.05.

Results

290 patients were admitted to the emergency 
department during the earthquake due to being 
trapped under rubble, and 105 patients had CLIs. 
A total of 70 patients and 98 limbs with PNIs were 
included in the study. The mean age of the patients 
was 22.31±14.91 years. In this study, males accounted 
for 45.9% (n=45) and females accounted for 54.1% 
(n=43). 77.6% (n=76) of PNIs involved the lower limb 
(68 peroneal and 8 sciatic nerves) and 22.4% (n=22) of 
PNIs involved the upper limbs (14 radial nerves, 5 ulnar 
nerves, 2 median nerves, 1 brachial plexus). PNIs were 
observed in 11.2% (n=11) right upper extremity, 11.2% 
(n=11) left upper extremity, 34.7% (n=34) right lower 
extremity, and 42.9% (n=42) left lower extremity. It was 
found that 45.9% of PNIs (n=45) occurred in the right 
and 54.1% (n=53) in the left extremities.

The median time under the rubble of the patients 
was 15 hours (IQR 8.75- 32 hours). Fasciotomy was 
performed on 54.1% (n=43) of the extremities with PNI. 
Fasciotomies were most commonly performed on the 
cruris (42.9%), foot (26.5%), and thigh (16.3%). Among 
patients who underwent fasciotomy, the median time 
between hospital admission and fasciotomy was 3 
hours (IQR 2 - 6.5 hours). 33.7% (n = 33) of PNIs admitted 
to the ED were transferred to the ward while 66.3% (n 
= 65) were transferred to the intensive care unit (ICU). 
The median LOS was 12.5 days (IQR 9 - 20.5 days), and 
the median length of ICU stay was 10 days (IQR 6.5 - 
12.5 days).

Based on whether a limb with PNI was treated 
with fasciotomy, the study identified two groups: 
the fasciotomy group (n=53, 54.1%) and the non-
fasciotomy group (n=45, 45.9%). In the non-fasciotomy 
group, the median age was 21 years (IQR 11 - 31.5) 
while in the fasciotomy group, it was 17 years (IQR 10 
- 29). The age difference between the groups was not 
statistically significant (p=0.504). 

Among the non-fasciotomy group, 28.9% (n=13) of PNIs 
occurred in the upper extremities and 71.1% (n=32) in 
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the lower extremities. Among the fasciotomy group, it 
was found that 17% (n=9) of PNIs occurred in the upper 
extremities and 83% (n=44) in the lower extremities.  The 
groups did not differ statistically (p=0.159). In the non-
fasciotomy group, It was determined that 46.7% (n=21) 
of PNIs occurred in the right and 53.3% (n=24) in the left 
extremities. In the fasciotomy group, 45.3% (n=24) of 
PNIs occurred in the right and 54.7% (n=29) in the left 
extremities.  No statistically significant difference was 
observed between the groups (p=0.891). In terms of 
time spent under the rubble, no statistically significant 
difference was observed between the non-fasciotomy 
group [15 hours (IQR 9 - 30 hours)] and the fasciotomy 
group [15 hours (IQR 8 - 32 hours)] (p=0.645). The 
median LOS in the non-fasciotomy group (11 days 
[IQR 9 - 15 days]) was statistically significantly lower 
than the fasciotomy group (13 days [IQR 10 - 26 days]) 
(p=0.033). Non-fasciotomy group (10 days [IQR 6.75 
- 13.25 days]) and the fasciotomy group (10 days 
[IQR 6.75 - 13.25 days]) had no statistically significant 
difference in median length of ICU stay (p=0.107).

Table 1� Descriptive Characteristics, Injury Patterns, and Clinical 
Features of Patients

n=98

Age 22.31±14.91

Gender Male 45 (45.9%)

Female 43 (54.1%)

Location of peripheral nerve injury 
(extremity) Right Upper 11 (11.2%)

Left
Upper 11 (11.2%)

Right Lower 34 (34.7%)

Left Lower 42 (42.9%)

Peripheral nerve injury/Upper 
extremity Total 22 (22.4%)

Radial 14 (14.3%)

Ulnar 5 (5.1%)

Median 2 (2.0%)

Brachial 1 (1.0%)

Peripheral nerve injury/Lower 
Extremity Total 76 (77.6%)

Peroneal 68 (69.4%)

Sciatic 8 (8.2%)  

Side Right 45 (45.9%)

Left 53 (54.1%)

Time under the rubble 15 (8.75-32)

Fasciotomy 53 (54.1%)

Cruris 42 (42.9%)

Foot 26 (26.5%)

Thigh 16 (16.3%)

Hand 8 (8.2%)

Forearm 5 (5.1%)

Arm 2 (2%)

Timing of fasciotomy 3 (2 - 6.5)

Admission Ward 33 (33.7%)

ICU 65 (66.3%)

Length of hospital stay 12.5 (9 - 20.25)

Length of ICU stay 10 (6.5 - 12.5)

ICU: Intensive Care Unit

Table 2. Evaluation of Non-Fasciotomy and Fasciotomy Groups with 
Descriptive Characteristics, Injury Patterns, and Clinical Features

Non-fascio-
tomy group        
(n=45)

Fasciotomy 
group (n=53) P

Age 21 (11 - 31.5) 17 (10 - 29) 0.504

Gender Female 20 (44.4%) 33 (62.3%) 0.078

Male 25 (55.6%) 20 (37.7%)

Location of peripheral 
nerve injury (extre-
mity)

Upper 13 (28.9%) 9 (17%) 0.159

Lower 32 (71.1%) 44 (83%)

Side Right 21 (46.7%) 24 (45.3%) 0.891

Left 24 (53.3%) 29 (54.7%)

Time under the rubble 15 (9 - 30) 15 (8 - 32) 0.645

Admission Ward 18 (40%) 15 (28.3%) 0.222

ICU 27 (60%) 38 (71.7%)

Length of hospital stay 11 (9 - 15) 13 (10 - 26) 0.033

Length of ICU stay 8 (6 - 10) 10 (6.75-13.25) 0.107

ICU: Intensive Care Unit

Discussion 

Patients with complex polytrauma following 
earthquakes can face challenges in diagnosing and 
treating PNIs.  To minimize further neurological damage 
and secondary complications, early detection and 
intervention are crucial in the early stages of PNIs. In 
this study, earthquake victims of collapsed buildings 
with peripheral nerve injuries were examined for their 
descriptive characteristics, injury patterns and clinical 
manifestations. The results showed that PNIs more 
commonly occurred in the lower limbs than in the 
upper limbs. The majority of PNIs involved the lower limb 
(77.6%), particularly the peroneal nerve. In contrast, a 
smaller percentage of PNIs affected the upper limbs 
(22.4%). PNIs in the upper limb mostly occurred in the 
radial nerve. Fasciotomies were performed on 54.1% 
of extremities with peripheral nerve injuries caused 
by being trapped under rubble. Cruris, foot, and 
thigh were the most common sites for fasciotomy. A 
significant proportion (66.3%) of PNIs were transferred 
to the intensive care unit while the rest were sent to 
the ward.

Earthquakes can entrap victims under the rubble, 
resulting in peripheral nerve injuries. These injuries can 
be caused by complex limb trauma, crush injuries, or 
deep soft tissue injuries (14). Mechanical compression 
and ischemia are thought to be the pathological 
mechanisms underlying these injuries. It is possible to 
lose both motor and sensory function completely, but 
the pathophysiology behind these deficits is unclear 
since nerve continuity is preserved (15). In a recent 
research, the authors claimed that earthquake-
induced PNIs could be caused by three factors.  Firstly, 
diffuse forces directly affected nerve bundles. The 
vascular bed of the nerve was damaged by most soft 
tissue injuries, affecting the blood supply to the nerve. 
Lastly, intense compression damages nerves in and 
around them (16). The prolonged period of rescue time 
under the rubble, there is a high risk of peripheral nerve 
injury from mechanical compression and ischemia. 

Earthquake-related Peripheral Nerve Injuries - Özel & Altıntaş.
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Further, it is crucial to consider that nerve damage 
after recovery from an ischemic limb occurs during 
the reperfusion period (15,16). In this study, the median 
time under the rubble of the victims was 15 hours. It 
was observed that 70 victims had PNIs with 98 limbs 
affected. These findings suggest that the prolonged 
period of time spent under the rubble is a major factor 
in peripheral nerve injury. Therefore, it is essential to 
prioritize rescue efforts for trapped individuals.

In this study, the majority of PNIs involved the lower limb 
(77.6%).  Recent studies suggest that PNIs occur more 
frequently in the lower extremities after earthquakes 
(10,12,13,17). This is probably because the lower limbs 
are usually in more direct contact with the ground 
during an earthquake, increasing the risk of injury. 

In this study, lower limb PNIs mainly occurred in 
the peroneal nerve and sciatic nerve. In the lower 
extremities, sciatic nerve and peroneal nerve injuries 
have been identified as the most common forms of 
PNI caused by earthquakes (13,16,18,19). During 
hip flexion, the sciatic nerve on the extensor side is 
under tension. As a result of squatting under rubble 
to protect themselves from earthquakes, the sciatic 
nerve remains tense. Sciatic nerve injury can occur if 
tension is placed on it for an extended period of time 
(16). The peroneal nerve crosses the gastrocnemius 
muscle on the outside of the popliteal fossa, branching 
off the sciatic nerve. Only the skin and superficial 
fascia protect the nerve below the knee, around the 
head and neck of the fibula (20). This is because the 
peroneal nerve is most vulnerable in this area as it is 
relatively unprotected compared to other nerves in 
the body. 

In this study, PNIs in the upper limb mainly occurred in 
the radial nerve. According to recent studies, radial 
nerve injury has been identified as one of the most 
prevalent nerve damages in the upper limbs following 
earthquakes (4,7,13). This is likely because the radial 
nerve is located close to the bone, and therefore it 
is more susceptible to damage from compression 
between soft tissue and bone in crush injuries. The radial 
nerve is also more vulnerable to friction and stretch 
injuries, which is one of the most common causes of 
nerve injury in crushed limb trauma. Moreover, this 
nerve is relatively superficial in the upper limb, and thus 
more prone to direct trauma.

During compartment syndrome, ischemia leads to 
muscle and nerve necrosis because pressure builds 
up in a non-compliant osseofascial compartment. In 
cases of acute compartment syndrome, fasciotomy 
is performed as an emergency procedure. Forearm 
volar compartments, posterior compartments, and 
anterior compartments of the cruris are the most 
common places where it is performed (21). In this 
study, approximately 54% of extremities with PNIs were 
treated with fasciotomy and fasciotomy was most 
commonly performed in the cruris and the foot sites in 
extremities with PNIs. Neither the non-fasciotomy nor 
fasciotomy groups showed significant differences in 
terms of location and side of PNIs. Additionally, neither 

group had a statistically significant difference in time 
spent under the rubble. This suggests that the decision 
of fasciotomy is not influenced solely by the site of 
nerve injury or the time spent under debris. In deciding 
whether to perform a fasciotomy, several factors need 
to be taken into account. These factors include the 
patient’s hemodynamic status, the type and severity 
of the injury mechanism, associated injuries, soft tissue 
factors, and neurovascular injury (22). 

Limitations

The study had some limitations. First, the study utilized 
a retrospective design, which relies on existing 
medical records. This retrospective design limits the 
control over data collection and may introduce bias 
or missing information. Moreover, during the time 
of the earthquake, there was confusion and a high 
demand for health care, which led to incomplete 
and inaccurate record keeping. In addition, during 
disaster situations where there are many victims and 
resources are limited it is difficult to determine if the 
nerve injury is caused by necrosis of the nerve or 
mechanical compression caused by the CLI. Second, 
the sample size of the study was relatively small, with 
70 patients and 98 limbs included. A larger sample size 
would provide more robust results and enhance the 
generalizability of the findings. Third, the study primarily 
focused on descriptive characteristics, injury patterns, 
and clinical manifestations of earthquake-related 
PNIs. It did not explore long-term functional outcomes, 
quality of life measures, or specific rehabilitation 
interventions, which are important factors in assessing 
the impact and effectiveness of treatment and 
rehabilitation strategies. We were unable to provide 
long-term follow-up to earthquake victims due to their 
referral from outside the province, as their first treatment 
was performed during the disaster period. As a result, 
these patients did not undergo electrodiagnostic tests 
like electromyography (EMG) or nerve conduction 
studies (NCS). Large-scale, prospective, multicenter 
studies with longer follow-up periods would provide a 
more comprehensive understanding of the outcomes 
associated with earthquake-related PNIs.

Conclusion

This study found that PNIs occurred most frequently in 
the lower limbs, compared with the upper limbs, among 
earthquake victims with CLIs of collapsed buildings. 
Lower limb PNIs mainly occurred in the peroneal nerve 
while upper limb PNIs mainly occurred in the radial 
nerve. In extremities with PNIs, fasciotomy was most 
commonly performed in the cruris and the foot. Non-
fasciotomy groups had significantly shorter LOSs than 
fasciotomy groups. The findings may help inform future 
management and rehabilitation strategies for those 
suffering from earthquake-related PNIs.
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