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Traumatic abdominal wall hernias (TAWHs) are uncommon and the incidence of this, 

which is rarely encountered in clinical practice, has been estimated at 1%. Furthermore, 

blunt transection of the entire abdominal wall musculature caused by seatbelt is a very 

rare complication. We report a case of adult with a complete disruption of the entire 

anterolateral abdominal wall muscle following the seatbelt injury. A 32-year-old male 

was wearing a seat belt in a high speed motor vehicle collision. Abdominal computed 

tomography (CT) scan revealed the complete disruption of bilateral abdominal wall 

musculatures including TAWH without visceral injury. However, injuries of small bow-

el and sigmoid colon were observed in the intra-operative field. The patient underwent 

the repair by primary closure of the defect with absorbable monofilament sutures. This 

case suggests that especially in TAWH patients, even if a CT scan is normal, clinicians 

should keep the possibility of bowel injury in mind, and choose a treatment based on 

the clinical findings.

Keywords: Hernia, Abdominal; Seat belts; Abdominal muscles; Herniorrhaphy; Multi-

ple trauma
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INTRODUCTION

A traumatic abdominal wall hernia (TAWH) is defined 

as a bowel or abdominal organ herniation through a dis-

ruption of the musculature and fascia after trauma [1]. 

TAWH is rare, occurring after a low- or high-velocity im-

pact of a blunt object on the abdominal wall, constituting 

approximately 1% of all blunt injuries [1,2]. In motor ve-

hicle collisions, the wearing of a seatbelt is associated with 

certain abdominal injuries. A seatbelt seldom causes inju-

ry. However, in those with high-energy seatbelt injuries, 

lumbar hernias are common. A pediatric case exhibiting 

complete transection of all of the anterolateral abdomi-

nal wall muscles (the rectus abdominis, external oblique, 

internal oblique, and transversus abdominis muscles) by 

the seatbelt has been reported [3]. However, TAWHs fea-

turing complete abdominal wall transection caused by a 

seatbelt are rare in adults [4].

Here, we report the case of an adult with a TAWH 

caused by a seatbelt accompanied by complete transection 

of all anterolateral abdominal wall muscles; we briefly re-

view the literature.

CASE REPORT

A 32-year-old male with no significant past medical histo-

ry was involved in a high-speed road traffic accident while 

wearing a seatbelt. He arrived at our emergency room 

in stable condition. He was assessed using the Advanced 

Trauma Life Support protocol. He complained of pain 

in the lower abdomen and left leg. His Glasgow Coma 

Scale score was 15 at presentation and his vital signs were 

within normal limits. He was unable to fully move his left 

leg (his femur was fractured). He was slightly obese (body 

mass index [BMI], 31.2 kg/m2). The abdomen exhibited 

a pannus with seatbelt marks, bruising, and skin mac-

eration over the lower abdomen and pelvis. Otherwise, 

the abdomen was soft and the lower abdomen exhibited 

moderate tenderness and swelling.

A contrast-enhanced computed tomography (CECT) 

scan of the abdomen and pelvis revealed a large muscular 

defect involving the entire lower abdominal wall, and 

subcutaneous visceral herniation of the small intestine 

and the colon (Fig. 1). The seatbelt had caused full-thick-

ness disruption of the entire anterolateral abdominal wall 

Fig. 1. Initial, abdominal computed tomography (CT) findings. Axial (A) and coronal (B) abdominal CT scans reveal injury to the bilateral external 
oblique and internal oblique muscles, and a traumatic abdominal wall hernia. No active bleeding was noted.
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including the rectus abdominis, external oblique, internal 

oblique, and transversus abdominis muscles, extending 

bilaterally to the posterior elements. Subcutaneous fat 

stranding was evident over the lower abdomen but no 

active bleeding was noted. The liver and spleen were un-

remarkable. Pelvic imaging revealed a small amount of 

blood and fat stranding. No definitive evidence of hollow 

viscus injury as free peritoneal air was apparent in CT.

We performed exploratory laparotomy through a mid-

line incision because patient had high- energy injuries and 

high probability of having associated intra-abdominal in-

juries. In exploratory laparotomy, approximately 500 mL 

Fig. 2. The operative field. Intra-operative photographs reveal (A) complete disruption of the entire anterior abdominal wall musculature, (B) including 
the rectus, external and internal oblique, and transversus abdominis muscles, extending bilaterally to the posterior elements.

A b

Fig. 3. Abdominal computed tomography (CT) findings on postoperative day 7. Neither the axial (A) nor coronal (B) abdominal CT scan reveals any 
evidence of an abdominal wall hernia or any other complication.
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intraperitoneal blood was found. Mesenteric avulsions 

of the small bowel and sigmoid colon, with wide serosal 

disruption, were also apparent, requiring resection and 

anastomosis. In addition, the bilateral rectus abdominis, 

external oblique, internal oblique, and transverse abdomi-

nal muscles were completely disrupted, with herniation of 

the small bowel and the colon (Fig. 2).

We performed abdominal wall exploration via a sepa-

rate transverse incision. The superior and inferior epigas-

tric vessels, the deep circumflex iliac vessels, and branches 

of the mesenteric vessels, were transected. However, no 

active bleeding was evident; thrombi blocked the blood 

vessels. The abdominal wall muscles were repaired in a 

layer-by-layer manner using interrupted monofilament 

absorbable sutures. On postoperative day 7, follow-up 

CECT revealed no evidence of herniation or any other 

complication (Fig. 3). Photographic finding on postoper-

ative day 21 showed an inverted T-shape incision wound 

(Fig. 4). The patient recovered after prolonged hospital-

isation caused by a need for rehabilitation and a pressure 

sore on his left heel. He was discharged on postoperative 

day 51 without any clinical evidence of a hernia.

DISCUSSION

The abdominal wall is divided into anterior, lateral, 

and posterior compartments [5]. The rectus abdominis 

muscles constitute the anterior compartment. The later-

al compartment contains the external oblique, internal 

oblique, and transversus abdominis muscles (both super-

ficial and deep). The posterior compartment contains the 

latissimus dorsi, quadratus lumborum, and erector spi-

nae (paraspinal) muscles. Fig. 5 demonstrate the normal 

cross-sectional imaging of the abdominal wall.

TAWH is defined as disruption of muscles and the 

fascia without skin penetration after blunt abdominal 

trauma. TAWH is rare (1% of all blunt abdominal trau-

mas, which are common [1,2]). Motor vehicle collisions 

cause most (60–70%) TAWHs [6-8]; 46–48% of patients 

with TAWHs had been wearing seatbelts [6,8]. Injury is 

caused by a sudden increase in intra-abdominal pressure 

and application of extensive shear forces to the abdomi-

nal wall. TAWH is typically located at anatomically weak 

areas of the lower abdomen; lumbar hernias are the most 

common type of TAWH [5]. Complete transection of the 

abdominal wall musculature is rare. Our case, however, 

exhibited TAWH featuring complete transection of the 

anterolateral abdominal wall musculature by the seatbelt.

Seatbelts probably increase the risk of TAWH, because 

they exert a direct compressive force on the abdominal 

cavity. Patients of high BMI may be at particular risk for 

Fig. 4. Postoperative wound on postoperative day 21. Photograph 
shows an inverted T-shape incision wound. Fig. 5. Normal cross-sectional imaging of the abdominal wall.
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TAWH [9]; such patients often wear seatbelts incorrectly 

[9]. Incorrect placement of a seatbelt across the abdo-

men rather than the bony pelvis may cause shearing of 

abdominal muscles from their attachments along the pel-

vic brim. Alternatively, the seatbelt may cause a sudden 

increase in intra-abdominal pressure triggering rupture 

of the abdominal wall [9]. A seatbelt is often worn incor-

rectly by the obese [10]. Thus, a high index of suspicion 

for TAWH is required for overweight and obese patients, 

particularly those involved in motor vehicle crashes while 

wearing seatbelts.

The “seatbelt lethal triad,” a term coined by Kulva-

tunyou et al. [11], is a triad of injuries associated with the 

use of three-point seatbelts, and includes TAWH, hollow 

viscus injury, and abdominal vascular injury. Our present 

case had TAWH and a hollow viscus injury. The supe-

rior and inferior epigastric vessels, deep circumflex iliac 

vessels, and branches of the mesenteric vessels were tran-

sected, but bleeding was not observed because the vessels 

were occluded by thrombi.

TAWHs can be difficult to diagnose; the clinical man-

ifestations are equivocal. In physical examinations, focal 

tenderness and ecchymosis of the abdominal wall may 

be apparent, sometimes accompanied by a visible bulge. 

Contusions of the anterior abdominal wall under the seat-

belt (the “seatbelt sign”) may also be evident, and should 

raise the index of concern in the context of TAWH and 

intra-abdominal visceral and vascular injuries. In some 

studies, concurrent intra-abdominal injuries were found 

in approximately 60–90% of patients with TAWHs 

[7,8,12,13]. More than 50% of TAWHs cannot be detect-

ed by physical examination, being identified only via CT 

[7,8]. The utilities of conventional radiology and barium 

contrast films are debatable; these modalities are rarely 

used. CT is the most accurate TAWH diagnostic tool and 

should also be used to detect associated intra-abdominal 

injuries [1,12,14]. A simple CT-based grading system for 

abdominal wall disruption has been developed (Table 1) 

[2,13]. According to this system, the injury of our patient 

was of grade V.

However, it is not easy to distinguish a hernia that is not 

bleeding from a previous non-traumatic hernia. There-

fore, a traumatic hernia should be carefully sought, based 

on both the characteristics of the injury and the clinical 

findings, even if a CT scan is normal, particularly in pa-

tients with high-energy injuries.

The therapeutic approach varies greatly; patient-tai-

lored (case-by-case) management is required [12,15]. 

Although no clear consensus on the timing or nature of 

surgical repair has emerged, several factors must be con-

sidered, including defect size, the contents of the hernia, 

and associated injuries, with special attention being paid 

to the bowel [5]. If a trauma patient is stable and the 

hernia is small, with visceral organs protruding through 

the defect, exploratory laparotomy and/or laparoscopy 

should be urgently performed to prevent possible visceral 

incarceration. If the abdominal wall defect is large and 

urgent surgical exploration of the abdomen is not indi-

cated, repair can be delayed, allowing the skin to heal and 

recovery from any associated injuries [15]. In our case, 

as the abdominal wall defect was large and the TAWH 

was not associated with active bleeding or other intra-ab-

dominal injury (as revealed by initial abdominal CT), the 

choice of treatment was difficult. However, bowel injury 

was possible; the patient had suffered a high-energy injury 

that completely ruptured the abdominal wall muscles. We 

chose early repair, and found other abdominal injuries 

(to the small intestine and colon) intra-operatively. Thus, 

immediate surgical repair with primary tissue closure was 

in fact appropriate.

In conclusion, complete transection of the entire an-

terolateral abdominal wall musculature (the rectus ab-

dominis, external oblique, internal oblique, and transver-

sus abdominis muscles) is rare. However, seatbelt injuries 

may include complete rupture of this musculature result-

Table 1. Abdominal wall disruption grades [2,13]

Abdominal wall 
injury grade

Definition

I Subcutaneous tissue contusion

II Abdominal wall hematoma

III Single abdominal wall muscle disruption

IV Complete abdominal wall muscle disruption

V Complete abdominal wall muscle disruption  
with herniation of abdominal contents

VI Complete abdominal wall disruption with  
evisceration
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ing in subcutaneous bowel herniation. The case presented 

here emphasises the importance of a high index of clinical 

suspicion in the context of TAWH and early radiological 

evaluation, such as CT, to minimise complications. Es-

pecially in TAWH patients, even if a CT scan is normal, 

clinicians should keep the possibility of bowel injury in 

mind, and choose a treatment based on the clinical find-

ings. Also, seatbelts and/or seatbelt should be worn in the 

correct manner to prevent seatbelt-related injuries.
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