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Case Report

A Rare Pathology of a Child Rescued from the Rubble in the Kahramanmaras
Earthquake: Left Brachial Plexus Injury and Diaphragmatic Paralysis

Kahramanmaras Depreminde Enkazdan Kurtarilan Cocukta Nadir Bir Patoloji: Sol
Brakial Pleksus Yaralanmasi ve Diyafram Felci
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ABSTRACT

The primary destructive effect of earthquakes is sudden devastating trauma. A healthy seven-year-old male was rescued after 35 hours
under the rubble in Kahramanmaras earthquake. CPR was performed at the scene, he was intubated and transferred to a nearest pediat-
ric intensive care unit. He was followed in pediatric intensive care unit due to crush syndrome and lung contusion for two days and then
transferred to ward. While receiving oxygen therapy at the ward, the patient was intubated due to sudden respiratory distress. Since there
was no empty bed in the intensive care unit of the hospital, he was transferred to the intensive care unit of our hospital. The patient had
effusion in the left hemithorax, hemorrhagic contusion in the right lung, and peri splenic fluid. The patient, who had hemodynamic insta-
bility, markedly high renal functions, widespread edema, oliguria and hematuria, received 24-hour hemodiafiltration treatment. After ex-
tubating, the patient continued to experience respiratory distress, had limited movement and weakness in the left upper extremity, and
diaphragmatic elevation was identified on the left side in the chest X-ray. The patient was diagnosed with left brachial plexus injury and
left diaphragmatic paralysis by thoracic ultrasound, cervical vertebrae and left brachial plexus MRI. Over time, respiratory stress was reli-
eved and oxygen support was gradually reduced and discontinued. In conclusion, it is necessary to perform repeated neurological exami-
nations after sedation is discontinued and to assess continued respiratory distress after extubating to detect trauma-related diaphragma-
tic paralysis.
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OZET

Depremlerin birincil etkisi ani yikici travmadir. Kahramanmaras depreminde enkaz altindan 35 saat sonra 7 yasinda saglikli bir erkek kur-
tarildi. Olay yerinde CPR yapildi, entiibe edilerek en yakin ¢cocuk yogun bakim {initesine nakledildi. Ezilme sendromu ve akciger kontiizyo-
nu nedeniyle iki gin cocuk yogun bakim initesinde takip edilen hasta, daha sonra servise devredildi. Serviste oksijen tedavisi géren hasta
ani solunum sikintisi nedeniyle entiibe edildi. Hastane yogun bakim tnitesinde bos yatak bulunmadigindan hastanemiz yogun bakim {ni-
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tesine nakledildi. Hastanin sol hemitoraksta efiizyon, sag akcigerde hemorajik kontiizyon ve dalak ¢evresinde sivi mevcuttu. Hemodina-
mik instabilitesi, bobrek fonksiyonlarinda belirgin yiikseklik, yaygin 6demi, oligiiri ve hematiirisi bulunan hastaya 24 saat hemodiyafiltras-
yon tedavisi uygulandi. Ekstlibasyon sonrasi solunum sikintisi devam eden hastanin sol Ust ekstremitede hareket kisitllig ve gli¢siizliik
mevcuttu ve gekilen akciger grafisinde sol tarafta diyafragma elevasyonu tespit edildi. Toraks ultrasonu, servikal vertebra ve sol brakiyal
pleksus MR'I ile hastaya sol brakiyal pleksus yaralanmasi ve sol diyafragma felci tanisi konuldu. Zamanla solunum sikintisi azaldi ve oksi-
jen destegi giderek azaltilarak kesildi. Sonug olarak, travmaya bagli diyafragma paralizisini saptamak icin sedasyon kesildikten sonra tek-
rarlanan norolojik muayenelerin yapilmasi ve ekstiibasyon sonrasi devam eden solunum sikintisinin degerlendirilmesi gerekir.
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INTRODUCTION

The catastrophic effect caused primarily by an
earthquake is the sudden, fatal trauma that occurs to
people. From this point on, everything is directly rela-
ted to physical trauma. Brachial plexus injury and di-
aphragmatic paralysis may occur due to traumatic or
non-traumatic causes. While traumatic brachial plexus
injury is observed in approximately 1% of multi-trauma
adults, it is even rarer in multi-trauma children. Crush
syndrome and multi-trauma are quite common in this
patient group, whereas brachial plexus injury and di-
aphragmatic paralysis are rarely seen (1,2,3).

To our knowledge, there are not any reports in the
literature about brachial plexus injury and diaphragma-
tic paralysis due to earthquake-related trauma in child-
ren. The case-report was presented to emphasize the
traumatic brachial plexus injury in the differential diag-
nosis of multi-trauma children with the persistence of
respiratory distress.

CASE REPORT

Previously healthy, a seven-year-old male earthqu-
ake survivor was rescued 35 hours after being trapped
in the rubble and received cardiopulmonary resuscitati-
on that lasted fewer than five minutes at the scene. Fol-
lowing successful resuscitation, the patient was intuba-
ted and transferred to a pediatric intensive care unit.
The patient was followed in the pediatric intensive care
unit due to crush syndrome and lung contusion for two
days and then transferred to the ward to complete the
therapy. While receiving oxygen therapy at the ward,
the patient was intubated due to sudden respiratory
distress. Since there was no empty bed in the intensive
care unit of the hospital, he was transferred to the in-
tensive care unit of our hospital. On admission, the pa-
tient was under sedation, intubated, had bilateral pu-
pillary light reflexes and stable vital signs, such as heart
rate was 120 beats per minute, blood pressure was
102/55 mmHg, and his oxygen saturation was 97%. The
swelling was noted in the left occipitoparietal region,
significant abrasions and ecchymoses were observed

on the left shoulder, reduced breath sounds were heard
in the right hemithorax, and bilateral scrotal edema
was present. Other system examinations were
unremarkable.

Laboratory evaluation revealed the following: le-
ukocytes: l9,300/mm3, Hb: 10 g/dl, platelets:

212,000/mm?3, blood urea: 112 mg/dl, creatinine: 1.37
mg/dl, AST: 3061 U/L, ALT: 597 U/L, CK: 155472 U/L,
LDH: 4154 U/L, CRP: 120.9 mg/L, procalcitonin: 72.4
ng/ml, troponin: 909 ng/L. Electrolytes and coagulation
tests were within normal limits. Hematuria and prote-
inuria were detected in urine analysis. Myoglobulin le-
vel could not be measured in our hospital. Chest X-ray
revealed images consistent with contusions in the right
middle and basal regions (picture 1). Ultrasonography
indicated a 2 cm effusion in the left hemithorax, he-
morrhagic contusion in the right middle and lower lo-
bes with loss of aeration, and minimal peri splenic fluid.
Echocardiography results were normal. The patient re-
ceived supportive treatments. Hemodiafiltration (HDF)
due to oliguria, fluid overload, and unresponsiveness to
furosemide treatment. Since the patient's hemodyna-
mics were impaired and HDF has been associated with
better hemodynamic stability, HDF was chosen as the
renal replacement modality. HDF treatment was dis-
continued at the 24th hour because adequate urine
output was observed, edema disappeared, and kidney
functions decreased to normal levels.

On the fourth day of observation, with stable con-
dition, the patient was extubated. He was conscious
with a GCS score of 15. After extubating, the patient
continued to experience respiratory distress, had limi-
ted movement and weakness in the left upper extre-
mity, and diaphragmatic elevation was identified on
the left side in the chest X-ray (picture 2). Thoracic ultra-
sound revealed that the left diaphragm was not moving
with respiration. Thoracic CT did not reveal any additi-
onal pathologies apart from effusion and contusion.
Cervical vertebrae and left brachial plexus MRI showed
increased signal intensity at the level of C4-C5 nerves in
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T2A, indicating injury. EMG of the left upper extremity
revealed low-amplitude motor responses, while medi-
an and ulnar sensory responses could not be obtained.
The patient was diagnosed with left brachial plexus in-
jury and left diaphragmatic paralysis. Over time, respi-
ratory stress was relieved, and oxygen support was gra-
dually reduced and discontinued. The patient was en-
rolled in a physiotherapy program for brachial plexus
injury and was discharged after one month of treat-
ment follow-up.

a.
Figure 2. Diaphragmatic eventration

DISCUSSION

The brachial plexus is formed by the C5-Th1 nerve
roots, with the C4 and C5 roots being connected fibro-
usly. The diaphragm is innervated by the phrenic nerve,
which originates from the C3 to C5 nerve roots. Diaph-
ragmatic paralysis may develop due to muscular or ne-
urological dysfunction. Traumatic birth or iatrogenic
phrenic nerve injury during cardiothoracic surgery are
common causes of unilateral diaphragmatic paralysis
(4). Other less frequent causes include viral infections,
primary myopathies, central nervous system disorders,
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neuromuscular junction diseases, and rarely trauma
(5). While traumatic brachial plexus injury is observed
in approximately 1% of multi-trauma adults, its occur-
rence is much lower, around 0.1%, in children. Motor
vehicle accidents involving head and lung traumas are
the most common causes of traumatic brachial plexus
injury (2). Following the Marmara earthquake in our co-
untry, a study conducted in a single center revealed
brachial plexus injury in 16% of patients with peripheral
nerve damage associated with the earthquake (6). The
incidence of phrenic nerve injury associated with brac-
hial plexus trauma varies between 10% to 20%; howe-
ver, unilateral diaphragmatic paralysis can be asympto-
matic, leading to the frequent oversight of phrenic ner-
ve paralysis associated with brachial plexus injury (7).
In our case, the patient suffered from severe lung con-
tusion due to being trapped under debris during the
earthquake, resulting in left brachial plexus injury and
diaphragmatic paralysis.

Physical examination of brachial plexus injury re-
veals weakness and sensory findings, such as hypoest-
hesia and paresthesia. A complete neurological exami-
nation while the patient is awake is essential to suspect
this diagnosis. However, it is often challenging to per-
form a complete neurological examination in sedated
and intubated patients in the intensive care unit. As a
result, neuromuscular dysfunctions may not be noticed
initially (8). In our case, after the sedation was stopped
and extubated, the examination performed on suspici-
on of left brachial plexus palsy revealed limitation of
movement and weakness in the left upper extremity.
The diagnosis was confirmed by MRI and EMG.

The diaphragm is the most crucial muscle for res-
piration. Although unilateral diaphragmatic paralysis
often remains asymptomatic, it may rarely cause respi-
ratory distress requiring mechanical ventilation (9). In
our case, the patient initially required mechanical ven-
tilation due to severe lung contusion, and the detection
of unilateral diaphragmatic paralysis afterwards prolon-
ged the duration of respiratory distress.

Although chest X-ray is highly sensitive in diagno-
sing diaphragmatic palsy, its specificity is not that high.
However, observing diaphragmatic elevation on chest
X-ray raises suspicion of diaphragmatic paralysis (10).
M-mode ultrasound (USG) is increasingly preferred,
particularly in pediatric patients, for evaluating diaph-
ragm movement because it can be performed at the
bedside with less need for patient cooperation (11,12).
The "sniff" test, performed by observing diaphragmatic
movement through fluoroscopy while instructing the



Pediatr Acad Case Rep

patient to take a sharp breath, can also confirm the di-
agnosis. The test shows that the paralyzed hemidiaph-
ragm exhibits a paradoxical elevation during inspiration
compared to the rapid downward movement of the
normal hemidiaphragm. However, obtaining cooperati-
on from pediatric patients for this test can be challen-
ging. Advanced evaluation with thoracic computed to-
mography is used to assess the course of the phrenic
nerve and exclude tumor invasion (13). In our case, the
diagnosis of left diaphragmatic paralysis was confirmed
through thoracic ultrasound following extubation, as
the patient continued to experience respiratory distress
and chest X-ray showed left diaphragmatic elevation.
No additional pathologies were observed on thoracic
CT.

When significant pathology is present in the lungs
(e.g., effusion, contusion, and atelectasis) or positive
pressure ventilation is applied, diagnosing diaphrag-
matic paralysis may be challenging (14). In our case, the
presence of lung contusion and pleural effusion and the
initial mechanical ventilation of the patient led us to
suspect diaphragmatic paralysis during the post-extu-
bation period.

In conclusion, in patients with trauma, brachial
plexus injury and diaphragmatic paralysis are rare and
can be overlooked. Therefore, it is necessary to perform
repeated neurological examinations after sedation is
discontinued and assess continued respiratory distress
after extubating to detect these rare conditions.
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