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Traumatic abdominal wall hernia (TAWH) is an uncommon form of hernia caused by
blunt traumatic disruption of the abdominal wall musculature/fascia and abdominal
organ herniation. Diagnosis of TAWH is challenging and requires a high level of
suspicion. This form of hernia seems to be underrepresented in the English-language
medical literature. There is currently no consensus on the optimal management for
TAWH. In this article, we discuss the management of a 36-year-old motorcycle driver who
was involved in a road traffic accident. On evaluation at our trauma center, he was found
to have TAWH. Diagnostic criteria, imaging modalities and different management

options for TAWH will be discussed.
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Traumatic abdominal wall hernia

Traumatic abdominal wall hernia (TAWH) is an
extremely uncommon form of the hernia that is
caused by disruption of the abdominal wall mus-
culature and fascia (while the skin is still intact), and
bowel and abdominal organ herniation following
blunt abdominal trauma. Since 1906, when Shelby1

reported the first case of TAWH, around 140 cases of
TAWH (including both case reports and case series)
have been reported in the English-language medical
literature. The fact that among the authors, Netto et
al* (34 cases), Hickey et al® (15 cases), and Gupta et
al* (11 cases) have published case series, each with
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more than 10 cases, is an indication that this
pathologic phenomenon is more common than has
been described previously, and that TAWH cases are
majorly underreported.

A PubMed search of the English-language med-
ical literature using the most broad spectrum
possible key word of “Traumatic Abdominal wall
hernia” in April 2013 retrieved only 62 published
articles. A significant number of the papers (54
papers) in this search were case reports: 38 in adults
and 16 in children. Among the published reports,
there were a total of 7 case series,>® all of which
included 3 or more patients (patient characteristics,
mechanism of trauma, location of the hernia, and
management options used for these patients are
summarized in Table 1). Here we present the case of
a young man who presented to our trauma center
following a road traffic accident and was found to
have an internal abdominal wall herniation. The
management of such injuries (TAWH) has not been
well documented before and will be discussed in
this article.

Case Presentation

A 36-year-old African American male with no
significant past medical history had a motorcycle
collision (driver), lost consciousness on the scene,
and was brought to our trauma center. Upon arrival
he was hemodynamically stable, and his Glasgow
Coma Scale was 13 (E4, V4, M5). Although he had
multiple facial lacerations, his mid-face was stable.
He had right chest wall subcutaneous emphysema
and anteroposterior compression of iliac crests, and
symphysis pubis was tender with some instability.
He had tenderness in the right lower abdominal
field with no evidence of peritonitis. Focused
assessment with sonography for trauma (FAST) in
the emergency department was negative for any
fluid in the pericardium, abdomen, and pelvis. He
had computed tomography (CT) scans of the head,
neck, chest, abdomen, and pelvis. He was found to
have sulcal hyperdensity in the left frontal lobe,
right-sided 5th through 11th rib fractures, and right
hemopneumothorax with pulmonary contusions.
The abdominal CT scan showed some suspicious
areas of blood in the right lower quadrant and
paracolic gutter, a comminuted displaced right iliac
wing fracture, and grade II liver laceration (mostly
involving segments 6 and 7, with some involvement
of segments 5 and 8). The abdominal CT scan also
revealed a large right lateral abdominal wall
disruption involving the transversus abdominis,
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internal and external oblique muscles, and the
fascia, with internal organ (colon and small bowel)
herniation through the defect (Figs. 1 and 2). The
lumbar triangles (Grynfeltt and Petit) were normal.
The skin covering the area was intact. CT cystogram
did not show bladder injury.

The neurosurgery team evaluated the patient and
determined that there was no need for neurosurgical
intervention. He underwent an exploratory laparot-
omy through a classic midline incision after having
a right-side chest tube insertion. Two small jejunal
mesenteric lacerations were repaired and the large
abdominal wall defect in the right lower quadrant
was primary closed in the 2 layers of muscle and
peritoneum. The patient was kept intubated and
transferred to the surgical intensive care unit. The
patient remained in the surgical intensive care unit
(SICU) intubated and sedated.

On the second day after trauma the patient
underwent an open reduction and internal fixation
of his right iliac wing fracture. Subsequently, the
patient was extubated and had an uneventful
recovery from that point onward. He was dis-
charged home 9 days after trauma, when he was
able to mobilize with a walker and was tolerating a
regular diet. During his last visit in the clinic, 6
weeks after trauma, his wounds were all well healed
with no infection, and he did not have any evidence
of abdominal wall hernia.

Discussion

Because we are currently lacking a standardized
management plan for TAWH, surgeons around the
world are combining their knowledge on acute
trauma management with elective nontraumatic
hernia repair when dealing with a case of TAWH.
The diagnosis of TAWH is a challenge, and cases of
TAWH may go undiagnosed for a long period of
time after trauma. As an extreme example, Holz-
heimer” reported a case of TAWH that was finally
diagnosed 14 years after trauma. Different diagnos-
tic criteria for TAWH have been proposed in the
trauma literature. McWhorter,'® Clain, ™! Malangoni
and Condon,'> and Damschen et al'®> proposed
different diagnostic criteria for TAWH. The pro-
posed diagnostic criteria were either complex or
nonconclusive, and they were not adopted. Table 2
summarizes the definitions and historical diagnostic
criteria proposed by different authors for diagnosis
of TAWH.

The history of abdominal wall trauma and the
absence of hernia prior to trauma are the only two

Int Surg 2015;100

$S900E 93l) BIA /0-20-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awndy/:sdiy woly papeojumoq



HAMIDIAN JAHROMI

MANAGEMENT OF TRAUMATIC ABDOMINAL WALL HERNIA

Downloaded from https://prime-pdf-watermark.prime-prod.pubfactory.com/ at 2025-07-07 via free access

"BIUISY [[EM [eUTWOpPJe dTjewnel) YIIm sjuaried 910w 10 ¢ papN[dUT SILIdS 3sed 3} JO [V,

‘Juerpenb raddn ‘O “redar Arewrnad
Id yuswaSeuew aaneadouou “WON B[qeqIoSqreuoU YN ‘UOISI[[0D S[OIYdA I0J0UW “DATA “UOISI[[0d 3pAd10j0w ‘DA “Juerpenb 1omof ‘0] @100s Ajiroass Amlur ‘GGJ “essoy derft 4]

(9 = u) ¥d + Lwojorede
pasn sem ysawr yN juaned
LU (I = u) INON ‘(¢ = u) aredox
paSess/pakeep /(1 = u) 1redar sjerpaww]
(1 = u) £1281ns pasnyax
{1 = u) ¥d + Awojorede| pakeap
(z = u) 4d + Awojoredey LousSrowy

(T =9 HMVIL J0 ¥d (1 = 1) ysow
VN WM UMV jo 1redar + Awojorede
[(1 = u) aansop 105 pasn defy eyey
esej] (¢ = u) ¥d + Awojorede pakefap
(8 = u) YJ + Awojorede] ayerpauruy

1aded ay ur passnosIp 10N
(81
= u) JNON (¢ = u) suonerado aydnmu
(¢ = w) pakepp (9 = u) Apres (£ = Ad
‘I = ysaw yN ‘g = u) A[@nde paredar
HMVL ‘(ST = u) uonodasal [omoq

‘(61 = u) Adoosoxeder/Awojoredey yuadin

(T = w) duep yor
(1=u)dnWIi(c=u 1My

(c=w0n 11«1 =w on Wsu
(1 =w) g1 11 (1 = u) 41 WSRY

(I=wdl
WS (g = w) T HA (T = W) AT W1

(1 = u) Suey 31
1 =1u) 0181 (1 = u) 41 Sy

(1=w0n 1l
(S=wO1H3A (S =u) OT NS

(t=w
[edoReIq /(9 = u) JSu (g = u) Y]

(¥ = u) [esdzeriq

(L1 =) Par (g1 = u) WBu (¢ =

u) 1otrdsod + rousyue) xardurod
(¢ = u) 1ou3s0d (g = u) 10Uy

T=u
afiqowoine Aq yonns (g = u) DAN

(S =1) DAN

(1 = u) suols
a8xe[ ym pajnesse (¢ = u) DAN
(1 = u) mod e £q pa1o3 (] =
u) 323[qo jun[q e ojuo Yy woy
1183 ‘(1 = 1) 31ed Y20[[ng woy [[eq
(I = u) med
Aqany (g = u) 1ed 4q 31y /(g = u)
DA (¥ = 1) 199[qo Juniq uo Jreg

(1= e £q 31y
uernsapad (T = u) [rey ‘(ur payq
aI9Mm 3soU} JO I ‘€1 = U) DAIN

%=
u) s[ref {9 = uw) DN ‘(FT = 1) DAN

(¢ = u) arew (£ 9¢ pue
‘GE 'FE ‘LT "TT ‘61) 3BV

(¢ = u) arew ‘(¢

pue ‘$1 ‘21 ‘6 ‘6) SSI “(£
6 PUe “Z¥ ‘0€ ‘8T ‘07) 28V

(g = u) arewr
{(£ g¢ pue ‘9¢ ‘G¢ ‘p¢) a3y

(z = u) srewr
(A gp pue ‘g “09) 93y

(8 = w) apew (£ o£—1
‘a3uer) £ §z ‘08e uesy

(6

= u) arew {(0G-6 ‘@3uer)

6T “SSI ueaur /(£ 16-91
‘a8uer) £ g'¢g ‘08e ueay

(61 = u) arewr g7 * 1€
‘ST weawr ‘A ZT F 6€ 98V

(9) €00 &1v 12 due]

(9) 10T
[1v 39 a3prapno

(¥) S0z
o IV 12 SpsedpIRH

(€) 1102 1v 32 1e8wIg

(11) 110T ;17 0 wydnD

(ST) 200T 17 12 A1

(#€) 900T ;17 12 013N

suondo jusuradeuey

UOT}ed0] BTUISH

ewmner; Jo WSTUeYddA

sonqder8ourag

(N) £ “@21mog

PANIVIa1] [Vo1pa 2SVNSUV]-YSSUT Y] Ul pajiodal sarias asvd ayj 40f JUIWISYUDIL PUp ‘DIUIAY JO UO1PIO0] ‘VUNDAY JO WSIUDYIAUL ‘SIUSLIdIOVIVYD JUdYd T IqUL

235

Int Surg 2015;100



HAMIDIAN JAHROMI

Fig.1 Multiple axial contrast-enhanced
CT images oriented cephalad (A) to
caudad (D) showing traumatic
anterolateral abdominal wall hernia in
the right lower quadrant. The hernia sac
penetrates through a defect in the
internal oblique muscle and is contained
by the lower portion of the external
oblique aponeurosis. It contains a loop
of distal ileum (A), fat (B and D), and
mesentery (C).

factors that all of the above-mentioned diagnostic
criteria and the reported cases in literature have in
common; however, documentation of the absence of
abdominal wall hernia prior to trauma is not always
possible.'* Early appearance after trauma, persis-
tence of severe pain in the injured area, presentation
within the first 24 hours, and absence of peritoneal
sac are examples of the proposed criteria that are not
always shared in the cases.'*

Fig. 2 Volume-rendered CT image with the skin and

subcutaneous fat removed shows herniation through a large,
vertically oriented defect in the internal oblique muscle caused by
blunt abdominal trauma.
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TAWH has been reported in pediatric patients as
well. A common mechanism of trauma in this group
of patients is bicycle handlebar injury, so much so
that some authors have chosen to call this type of
TAWH a “Handlebar hernia.”*> A unique feature of
TAWH in the pediatric patient is the fact that in the
absence of internal organ injuries, and depending on
the size of the hernia, it can successfully be managed
conservatively (nonoperative management).'®'”

Because of the presence of natural orifices in the
lower abdomen (inguinal canal), the general weak-
ness of the abdominal wall around this area, and
increased intra-abdominal pressure during injuries,
TAWH has been mostly reported in the lower
abdomen rather than the upper abdomen.'* The
superior and inferior lumbar triangles are also prone
to herniation. Abdominal CT scan is widely used in
the initial assessment of trauma patients, and most
of the cases with TAWH are diagnosed using this
modality. FAST has become an essential part of the
initial evaluation for trauma patients. Although
FAST is only designed to evaluate trauma patients
for the presence of free fluid (blood) in the pelvis,
pericardium, and abdomen (perihepatic and peri-
splenic spaces), it is possible that during the FAST
examination a TAWH may become apparent.

In the presence of injuries that warrant immedi-
ate exploratory laparotomy, intraoperative evalua-
tion of the abdominal wall would be the most

Int Surg 2015;100
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Table 2 The definitions and historical diagnostic criteria proposed by different authors for diagnosis of TAWH in the English-language medical

literature

Source, y

Proposed diagnostic criteria

Critical viewpoints

McWhorter,'® 1939

Absence of hernia before trauma

History of adequate trauma that could have
caused the hernia

Early appearance of hernia after trauma

Presence of severe enough symptoms and
persistence of pain at the hernia site causing
patient to present within the first 24 h after

Apart from history taking, it is difficult to prove

Delayed presentation of TAWH has been
reported’

Delayed presentation of TAWH has been
reported, and some cases may have a subtle
subclinical initial presentation’

trauma
Presence and degree of prostration
Clain,"" 1964
Immediate appearance
Absence of skin penetration

Persisting signs of trauma when presenting

Malangoni and Condon,'?
1983 musculature and fascia
Absence of skin penetration

No evidence of previous hernia defect

Absence of peritoneal sac

Damschen et al*® 1994
musculature and fascia
Absence of skin penetration

No evidence of previous hernia defect
History of injury to the abdominal wall —
Moreno-Egea et al*” 2007  Absence of hernia in the injured area before

Liasis et al'* 2013;

trauma

Hernia follows localized blunt trauma

Some authors argue that it is not necessary14
Delayed presentation of TAWH has been
reported9

Bowel herniation through disruption of —

Skin integrity may not stay intact depending on
mechanism

Some authors have reported presence of
peritoneal sac™

Bowel herniation through disruption of —

Skin integrity may not stay intact, depending on
mechanism
Apart from history taking, it is difficult to prove

Apart from history taking, it is difficult to prove

accurate way to evaluate for a possible TAWH. In
cases of delayed presentation, multi-detector row
CT and magnetic resonance imaging of the abdom-
inal wall have a high accuracy for the evaluation of
the abdominal wall.'®"

Timing of the surgical repair of TAWH is very much
dependent on the presence of associated injuries.
Stabilization of the patient is the priority in the trauma
setting and is an indication for a delay in TAWH
repair. In the setting where the trauma patient is stable
and the size of the abdominal wall defect based on the
CT evaluation seems to be small, with the visceral
organs protruding through the abdominal wall (i.e.,
the current case), exploratory laparotomy and explo-
ration of the TAWH should be done as soon as possible
to prevent any possible visceral incarceration.

In cases where concurrent abdominal visceral
injuries coexist with TAWH, the decision for a
simultaneous hernia repair depends on the size of
the orifice and the risk of incarceration; the presence
of abdominal contamination and hollow viscus

Int Surg 2015;100

injuries; the ability to perform a tension-free
primary repair; the requirement for use of the mesh;
and the availability of the biologic meshes.'* Repair
of TAWH in the setting of the initial exploratory
laparotomy spares the patient from having a second
surgery, but because of the trauma and the surgical
stress, it may increase the risk of surgical infection
and hernia recurrence.'>'* Although usage of mesh
and creation of tension-free repair are recommended
for all delayed TAWH repairs, use of mesh in the
emergency setting of initial exploratory laparotomy
is a double-edged sword and is controversial.

In the emergency setting, the increased risk of
infection by using mesh should be weighed against
the benefits of reduced recurrence rate in such cases.
In the current case we elected to repair the defect
primarily without using mesh. The size of the defect
was not large and it was feasible to do a primary
repair without tension on the suture line and
significant increase in abdominal wall tension. In
cases with a large abdominal wall defect, the risk of
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bowel incarceration is minimal. In such cases
primary TAWH repair without the use of mesh is
impossible (because of large defect size) and the
repair procedure can be postponed for an elective
delayed setting. In this condition, biologic mesh
could be an acceptable option. Although the
presence of a hollow viscus injury and contaminated
surgical field was once considered an absolute
contraindication for using mesh, there are more
recent publications advocating the use of biologic
mesh as a good alternative in such cases.***! Despite
the safety of biologic mesh in these situations, the
long-term durability seems to be less favorable.*!

Although midline incision for an exploratory
laparotomy in the immediate posttrauma setting is
the universal approach because it warrants good
exposure for assessment and possible repair of the
intra-abdominal injuries, in the delayed repair of the
TAWH and in the absence of concurrent intra-
abdominal injuries, local incision and exploration
can also be performed. Successful laparoscopic
repair of the TAWH has been reported both in adult
(3 cases)*™* and pediatric (2 cases)™?° trauma
patients in the literature. The patient’s instability
seems to be a relative contraindication for laparo-
scopic approach.' In the absence of instability, the
laparoscopic approach is a matter of surgeon’s
preference and requires diagnostic and interven-
tional laparoscopic skills.

Conclusion

Traumatic abdominal wall hernia is uncommon and
seems to be underrepresented in the English-lan-
guage medical literature. Diagnosis of TAWH is
challenging and requires a high level of suspicion.
There are reported cases where the diagnosis of
TAWH has been delayed for several years. There is
currently no consensus on the optimal management
of TAWH. Optimal management of TAWH should be
individualized based on time of presentation, injury
severity score, patient’s condition and hemodynamic
stability, associated abdominal visceral injuries, size
of the abdominal wall defect and the risk of
incarceration, and presence of abdominal contami-
nation and concurrent hollow viscus injuries.
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