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TRAUMATIC ABDOMINAL WALL HERNIA DIAGNOSED 14 YEARS AFTER
A BAD FALL wiTH LUMBAR SPINE FRACTURE

R. G. Holzheimer

Praxisklinik Sauerlach

Abstract

Traumatic abdominal wall hernias have significant im-
plications for patients and insurance companies, espe-
cially when not been discovered at the time of trauma.
We present the case of a gardener who sustained a bad
fall during work in 1994 with immediate admission to
the hospital for treatment. A fracture of the second
lumbar spine body has been diagnosed and stabilized
operatively. Postoperative computer tomography and
magnetic tesonance examinations demonstrated cot-
rect healing of the fracture. Neither the pain in the
sacral spine, the left leg and left lower abdominal wall
nor the sudden pain attacks in the groins with prefer-
ence of the left groin stopped. Different neurologists
considered as cause of the unchanged pain in the low-
er abdomen and left leg a radiculopathy in the lumbar
spine. As a result of the neurological assessment the
patient was operated in the lumbar spine (fixation of
the fourth and fifth body) in a different hospital in
2007, unfortunately without elimination of the pain
and no change of the neurological defects. The com-
plaints increased to an extent that the patient was un-
able to drive a car, climb stairs or walk a longer dis-
tance. In 2008, when he was examined by the rheuma-
tologist and internal medicine specialist, Prof. Dr. Utr-
sula Gresser, in the Praxisklinik Sauerlach, the diagno-
sis of a traumatic abdominal wall hernia and isolated
nerve compression syndrome was made. Prof. Gresser
referred the patient to my hernia centre for surgical
treatment. The intraoperative findings and histological
examination of tissue were consistent with this diag-
nosis. The difficult meticulous repair of the 14 years
old massive defects of the several layers of the ab-
dominal wall and compression of nerves, when cross-
ing these layers, has been made possible in a time de-
manding open approach with special care for the vi-
able tissue and anatomy. Immediately after the opera-
tion the patient had no longer pain in the sacral spine,
with a massive decline of pain level in the remaining
areas. Without any further pain medication the patient
is now able to climb stairs, walk longer distances and
drive his car.

Conclusion: Patients suffering from pain and neurolog-
ical alterations in the lower abdomen, groins and legs,
with or without known trauma, may have a traumatic
abdominal wall hernia and nerve compression syn-
drome. Before planning extensive orthopaedic opera-
tions in spine and hip, it is rewarding to exclude other
causes, e.g., Sportsman hernia, traumatic hernia or oc-
cult hernia. A treatment of the hernia is absolutely

necessary to avoid loss of quality of life for the pa-
tient and further detrimental development to the pa-
tient, e.g,, destruction of the head of the femur, dete-
rioration of the respiratory activity and lordosis of the
spine. One should not get distracted by evident frac-
tures in the spine to look for other causes of pain.

INTRODUCTION

Abdominal wall hernias are usually regarded as a
hereditarily conditional illness caused by connective
tissue weakness (KKoch et al. 2000). Traumatic abdomi-
nal wall hernias have been rarely recognized before the
general introduction of computer tomography and ul-
trasound (Faro et al. 1990; Brenneman et al. 1995;
Burt et al. 2004). Some authors believe that with mod-
ern diagnostic equipment there may be an increased
number of diagnosed occult traumatic abdominal wall
hernias (Hickey et al. 2002; Kileen et al. 2000). In cas-
es without direct blunt abdominal trauma it may hap-
pen that a traumatic abdominal wall hernia is not dis-
covered (Suleiman and Johnston 2001). This may then
be a burden for the patient who suffers from the con-
sequences that the diagnosis of the traumatic abdomi-
nal wall hernia is delayed and the insurance does not
acknowledge the hernia as a result of the trauma.

Several factors are required to recognize the trau-
matic abdominal hernia as a result of work related
trauma (Koch et al. 2000).

We present the case of a patient who sustained a
deceleration injury in 1994 by a fall from a car port
during work resulting in a fracture of the second lum-
bar vertebral body and a delay of 14 years in diagnosis
of a traumatic abdominal wall hernia.

CASE REPORT

The patient has been backward fallen from a carport
roof during work as gardener at the age of 45 years in
November 1994; he immediately has been taken to the
hospital with the emergency doctor. An unstable com-
pression fracture of the second loin vertebral body
stood out in the x-rays and tomography of the lumbar
spine. The implantation of a Fixateur interne was car-
ried out in November 1994, the ventral bonechip
blocking and laminectomy in December 1994. After
the accident and the uncomplicated operation of the
second lumbar vertebral body fracture the patient
complained of constant pain in the left lower ab-
domen radiating in the left leg (Table 1).
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Table 1. Follow-up after the trauma and operation of the second lumbar vertebral body.

Date Specialty Diagnosis or treatment

November 94 Surgery department 1~ Diagnosis of a compression fracture of the second lumbar vertebral body after a fall
from a car port that same day.

November 94 Surgery department 2~ Uncomplicated operative stabilization with a fixateur interne and laminectomy

November 94 Neurologist 1 Radicular lesion in L.4-S1 left side with paresthesia L5-S1

December 94 Surgery department 2 Ventral blocking in L1-L.2

1994-1996 Surgery department 2 Constant pain in the lumbar spine, radiating to the sacral spine, left leg and groin
with sensitivity disturbances. Physiotherapy, medical pain treatment, pain clinic.

May 95 Neurologist 2 No sign of polyneuropathy, but multiradicular chronic neurogenic alteration left side
more than the right side 1.3-81, active denervation in the Rectus femoris muscle

October 95 Surgery department 2 Removal of the fixateur interne

1995-1996 Consultant of the Back pain could be caused by arthrotic changes in the lumbar spine, psychological

insurance disturbance or by instability in I.1-2. In case of a radicular pain syndrome in 1.4-S1
this may not be related to the trauma.

January 96 Neurologist 3 Pain during walking, numbness left foot to left knee, painful attacks in both groins

Januar 96 Neurologist 4 Suspected spinal stenosis; unclear pain syndrome L.5-S1

February 96 MRT No spinal stenosis, no prolapse of intervertebral disc, no instability in L.1-2

1996 Pain clinic Orthopaedic shoe, walk and gait training,

March 96 Neurologist 3 Left sided radicular pain syndrome L.4-1.5-81

September 96 Surgery department 3 Expert report: no instability in L.1-2, pain in the lumbar area caused by a bend in the

Special trauma clinic spine with consecutive malposition and strain in the spine muscles
September 96 Neurologist 4 Expert report: radicular damage 1.3-S1; trauma related alterations are sensitivity
Special trauma clinic disturbance left leg with pain radiating into the left leg

August 07 Surgery department 2 Deterioration of the existing pain status in the left leg with weakness of the left leg.
Patient is transferred to a different clinic for operation.

August 07 MRT Hypertrophic spondylarthrosis with spinal stenosis in L 3-4 and L 4-5

September 07 Neurologist 5 Radicular lesion in L2-S1 both sides: all pain of the patient is likely caused by these
lesions

September 07 Surgery department 5  Dorsal laminectomy and decompression with stabilization 1.4-5

October 07 Surgery department 5 Ventral spondylodesis 1.4-5

October 07 Surgery department 5 Persisting pain despite correct radiological status of the operated area

January 08 Neurologist 5 Pain status (clinical examination and electromyography) as before the last operation
with lesions in the segments 1.2-3 and 1.5-S1 left side, only improvement in the
iliopsoas muscle right side (L.2-3)

June 08 Internal medicine and ~ The patient no longer can walk a longer distance, is unable to climb stairs, cannot

rheumatologist — disengage the clutch when driving, and has strong pain in the sacral spine. Pain in the
Sauerlach left lower abdomen and groin on pressure. Diagnosis: Traumatic abdominal wall
hernia with isolated nerve compression

June 08 Ambulatory surgery Operative repair of traumatic abdominal wall hernia left lower abdomen and partial

clinic — Sauerlach nerve resection.

June 08 Pathology Nerve with scared fibrosis, tissue fibrosis, irregular structure of fascia of the abdomi-
nal wall — findings are compatible with traumatic abdominal wall hernia and nerve
compression

June 08 — Ambulatory surgery Patient is able to climb stairs, disengage the clutch when driving a car, can walk again

September 08 clinic — Sauerlach and has lost the pain in the sacral spine immediately after the operation. The pain has

lost 50% of its intensity on a visual analogue scale within two months with further
constant decline without any medical pain treatment. Ongoing physiotherapy to
correct malfunction of muscles, tendons, joints caused by delayed diagnosis of
traumatic abdominal hernia.
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Several neurological and neurophysiologic examina-
tions by different neurologists took place in 1994 to
1996. The neurologists considered the pain to be
caused by a chronic neurogenic alteration in L.3-1.5-S1
(radicular pain syndrome). In 1996, a spinal stenosis as
result of the vertebral fracture could be excluded by
magnetic resonance imaging, which also demonstrated
consolidation of the second vertebral body after oper-
ative reconstruction.

Parallel the patient has been treated in a special pain
clinic in 1995 and 1996: physical therapy, pain master-
ing therapy, learning of relaxation methods, attitude
training, walk training, temporary medical therapy of
the neuropathy and a rise of the outer edge of the left
prefoot was undertaken because of a pathological
rolling movement of the left foot and limping of the
left leg. All treatment remained unsuccessful. It is
noteworthy that the case records contained on several
occasions notes of sudden pain attacks especially in
the left groin in 1996.

In September 1996, the bended lumbar spine caus-
ing a malposition and increased strain on the spine
muscles has been acknowledged to be cause of pain in
the lumbar spine according to a surgical expert report.
There was no sign of instability in the first and second
lumbar vertebral body. With regard to the pain radiat-
ing to the left leg the surgical expert referred to a neu-
rological expert report done in the September 1996,
who considered the pain to be caused by a radicular
damage at the level 1.3-S1 left side. As consequence of
this assessment the sensitivity disturbances in the left
leg and the patient’s pain radiating to the left leg were
recognized to be a result of the trauma (1994) by the
insurance company.

In 2007, the patient felt a deterioration of symp-
toms. The neurologists considered a radiculopathy in
the lumbar spine in the segments L2-S1 to be the
cause of the unchanged pain in the lower abdomen
and left leg. As a result of the neurological assessment
an operative fixation of the fourth and fifth lumbar
vertebral body was performed in a different hospital in
2007. Unfortunately for the patient the pain and the
neurological defects remained unchanged.

As the complaints increased to an extent that he
was unable to drive a car, climb stairs or walk a longer
distance, the patient contacted Prof. Dr. Ursula Gress-
er, University of Munich and specialist for Internal
Medicine and Rheumatology, at the Praxisklinik Sauer-
lach in 2008. He complained of constant pain in the
sacral spine, left lower abdomen, radiating to the groin
and left leg. When turning over in the bed during sleep
he got awake by the pain every time. The strength in
the left leg declined increasingly so that he could hard-
ly climb stairs, drive a car or walk a longer distance. At
the examination a muscular atrophy of the left leg
stood out. There was a clear pressure pain in the left
groin and left lower abdomen, which continued to ra-
diate in the leg during bending of the hip. The patient
could hardly stand on the left leg. Mobility in hip and
knee were uneventful. The diagnosis was: abdominal
wall hernia and nerve compression syndrome as a re-
sult of the trauma in 1994,

The patient was then referred to the surgeon spe-
cialist for hernia where the diagnosis was confirmed.
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A familiar predisposition for hernia and preexisting
hernia before the traumatic incident were ruled out.

The intraoperative findings and histological exami-
nation of tissue were consistent with this diagnosis.
The difficult meticulous repair of the 14 years old
massive defects of the several layers of the abdominal
wall and compression of nerves, when crossing these
layers, has been made possible in a time demanding
open approach with mesh, a special care for the viable
tissue and the respect for anatomy. Immediately after
the operation the patient had no longer pain in the
sacral spine, with a massive decline of pain level in the
remaining areas. Without any further pain medication
the patient is now able to climb stairs, walk longer dis-
tances and drive his car.

DI1SCUSSION

The acknowledgment of inguinal hernia or abdominal
wall hernia as result of a work related trauma is a rare
incident (Koch et al. 2000). This is mainly due to the
fact that abdominal wall hernias are in most instances
caused by a hereditary preexisting weakness of the
connective tissue (Mollowitz 1993). Since the first de-
scription by Selby in 1906, there are not many reports
on traumatic abdominal wall hernias (Brett et al.
2008). Although several investigators were unable to
find an association to work related injuries in most ab-
dominal wall hernias (Pathak und Poston 2006; Smith
et al. (1996) they conceded that it may possible that
traumatic incidents were not recorded by the treating
physicians when contacted for a hernia probably due
to a disregard of the significance of such an incidence
(Schofield 2000; Pathak and Poston 2000).

There are different ways to describe a hernia in
German and English literature which may have an im-
pact on the assessment of traumatic work related ab-
dominal wall hernia. In their list of prerequisites for
acknowledgment as work related traumatic abdominal
wall hernia Koch et al. (2000) used the definition of a
hernia as reported by Saegesser in 1972: the hernia
consists of a protrusion of the peritoneum in or
through a defect in the abdominal wall. According
to Saegesser the true hernia always contains a hernia
sac of peritoneum with contents. Whereas German
literature does not cover the subject intensively,
there are quite a few reports of different types of ab-
dominal wall hernias in the English literature (Lane et
al. 2003), including handlebar hernia (Kubalak 1994).
According to Brenneman et al. (1995) a traumatic her-
nia is defined as a full-thickness disruption of the
abdominal wall musculature/fascia. There should be
a timely association to a trauma — without pene-
tration of the skin or preexisting hernia — but not
necessarily a hernia sac of peritoneum (Damschen et
al. 1994).

The general accepted definitions for a traumatic ab-
dominal wall hernia are according to Clain (1964): im-
mediate occurrence of the hernia after the trauma, no
penetration of the skin, pain in the involved area, con-
sultation of a doctor within 24 hours, and no visible
preexisting hernia. Malangoni and Condon (1983)
added: missing of a peritoneal sac. These criteria were
accepted in further studies on traumatic abdominal
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wall hernias (Pathak und Poston 2006; Smith et al
1996; Schofield 2000). However, it is noteworthy to
say that all these criteria may not be demonstrated any-
time (Brett et al. 2008).

Wood (1988) classified the traumatic abdominal
wall hernias in three types:

1. High-energy trauma caused by motor vehicle acci-
dent or fall with an extended defect of the fascia
and often coexisting injuries to intraabdominal or-
gans in relation to the hernia

. low-energy trauma, e.g., handlebar hernia

. Fall or deceleration injury with an intraabdominal
interior hernia.

W DN

An important criterion of a traumatic abdominal
hernia is that the patient was forced to stop work and
seeks medical consultation within 24 hours after the
traumatic incident (Koch et al. 2000). The patient in
the current presentation fulfilled the necessary criteria,
although the fracture of the second lumbar vertebral
body overshadowed all other complaints. The delay of
diagnosis has been observed in other cases of trau-
matic abdominal wall hernias. Netto et al. reported
that an abdominal wall hernia became symptomatic
eight months after the trauma (Netto et al. 2006). Del
Frari and colleagues treated a left sided abdominal wall
hernia eight months after rupture of the symphysis
(Del Frari et al. 2008). There is a historic report of a
traumatic Sphighelian hernia which has been discov-
ered by the patient and proven intraoperatively eight
months after a direct trauma to the abdominal wall
(Brandtner 1933).

It is known that the diagnosis of a traumatic ab-
dominal wall hernia is not always easy. In case of
hematoma ot a direct trauma to the involved area this
may help to establish the diagnosis (Koch et al. 2000).
Symptoms and complaints could be unspecific and
may vary (Singh et al. 2004). Chronic pain related to
abdominal wall injuries may deteriorate in case of sud-
den and twisting movements or even — as in the pre-
sented case — when rolling over in the bed (Williams
und Foster 1995). It seems reasonable to consider the
abdominal wall as cause of pain in case of chronic
pain, which is not associated with eating or bowel
function, but with change of posture (Suleiman und
Johnston 2001). A painful trigger point in the abdomi-
nal wall radiating diffuse may be caused by an irrita-
tion of a sensitive superficial nerve or a myofascial ir-
ritation (Suleiman und Johnston 2001). This painful
trigger reaction in the area of the inguinal ligament
has been observed in this patient early after the trau-
ma. The patient himself recognized sudden sharp
painful attacks, especially in the left groin. It remains
unclear why these complaints were not further investi-
gated.

Yet, not all patients may have clinical signs of a
traumatic abdominal wall hernia. Only 30% of pa-
tients with a traumatic abdominal wall hernia showed
clinical signs in a recent study; diagnosis of abdominal
wall hernia was made possible by computer tomogra-
phy (Netto et al. 2006). Koch et al. (2000) postulated
that in unclear situations the patient should be exam-
ined by sonography, computer tomography or magnet-
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ic resonance imaging which may demonstrate bleeding
ot hematoma in the abdominal wall. The authors con-
sidered a laceration of the hernia sac as a definite
prove for the existence of a traumatic abdominal wall
hernia, which is in contrast to the Anglo-American lit-
erature (Malangoni and Condon 1983).

Pathak and Poston (2006) even considered the
demonstration of a hernia sac as possible disposition
for hernia formation in that patient, which supports
the demand to study the pretrauma case records by
Schofield (2000). In the presented case the patient had
no recorded suspected inguinal or abdominal wall her-
nia within the years before the trauma according to the
health insurance company.

Computer tomography and magnetic resonance
imaging may be useful tools for diagnosis of abdomi-
nal wall hernia (Rose et al. 1994), but not always in
acute situations (Koch et al. 2000), which may explain
why the traumatic abdominal wall hernia has not been
discovered in the presented patient. Another impor-
tant aspect is that the clinician should inform the radi-
ologist of a suspected traumatic abdominal wall hernia
as it is not unusual that these defects were not de-
scribed in the radiological reports (Suleiman und John-
ston 2001). Even better would have been an ultra-
sound examination of the abdominal wall which is as-
sociated with a 100% sensitivity and specificity provid-
ed the examiner is experienced (Robinson et al. 2000;
Bradley et al. 2003). There are no case records avail-
able demonstrating sonographic examinations of the
abdominal wall in the presented patient.

Although some authors (Koch et al. 2000) empha-
size the intraoperative visible rupture of the peri-
toneum as a clear sign of a traumatic hernia, it seems
reasonable to expect these signs in large and acute de-
fects in case of clinically evident abdominal wall het-
nia. In less spectacular cases the typical findings of a
traumatic abdominal wall hernia may be fibrotic adhe-
sions and callused, tough scarred connective tissue
around the defect of the abdominal wall (Brandtner
1933) and no contents in the defect of abdominal
wall (Netto et al. 20006). The intraoperative status of
the tissue in the area of the defect in the presented pa-
tient could be described in similar words.

Koch et al. (2000) demanded that the histological
examination of tissue is performed and demonstrates
signs of bleeding with fibrin exudation in acute cases,
or fibrosis. The histological report of the tissue taken
out during the operation of the presented patient in-
cluded scared fibrosis with subepineural and intrafas-
cicular myxoid-degenerative oedema as well as fat tis-
sue with focal fibrosis and fascia with irregular fascia
structure including nerves surrounded by fibrotic tis-
sue and supported the case of a traumatic abdominal
wall hernia and nerve compression syndrome.

The trauma should be strong enough and have an
effect directly to the abdominal wall to be suitable to
cause such an injury of the abdominal wall; this is usu-
ally caused by a direct biomechanical force which may
be perforating or blunt. Hurting oneself from lifting
too heavy does not suffice for the appreciation of a
traumatic abdominal wall hernia (Koch et al. 2000).
However, the development of a traumatic abdominal
wall hernia is not always associated with a direct im-
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pact to the abdominal wall. There are different types
of accidents causing abdominal wall hernia, e.g.,, mo-
tor vehicle accident, motor cycle accidents and falls
(Lane et al. 2003; Wood et al. 1988). The impact of the
trauma may be direct or indirect to the abdominal
wall. Netto and colleagues (2006) demonstrated a
strong association of lumbar fracture and the type of
trauma, e.g., a fall, with the traumatic abdominal wall
hernia, caused by an indirect impact of trauma. Indi-
rect tension forces may be responsible for rupture of
the attachment of muscles to the bone (Ganchi and
Oxgill 1996; Del Frari et al. 2008), which is selfex-
planatory when looking to the anatomical relations.
The transversus abdominis and the iliopsoas muscles,
both important for the abdominal wall and posture,
have a connection to the lumbar spine (Flament 2000).
The obliquus externus muscle approaches the thoracic
cage to the pelvis and is important for expiration (Fla-
ment 2006). The defect can be remote to the point of
maximum impact of the trauma (Nast-Kolb et al.
1998) which may explain why the diagnosis of the
traumatic abdominal wall hernia has been delayed
(Martinez et al. 1970).

However, it is known that the preferred localization
of traumatic abdominal wall hernias is the left lower
abdominal wall as is the case in the presented patient
(Damschen et al. 1994).

The patient presented in this reports always
complained of constant pain in the lower left ab-
domen and groin since the day of trauma, which has
been caused by radiculopathy in the levels of L3-S1 in
the lumbar spine according to different neurological
assessments. But the sensitivity in the area of pain in
this patient is provided by the anterior branches of the
first lumbar nerve via the iliohypogastric and ilioin-
guinal nerve (Flament 2006). Mummenthaler (1998)
described a compression syndrome of the ilioinguinal
nerve with a mechanical irritation of the nerve in the
plane of the transversus abdominis and obliquus inter-
nus muscles, which may cause pain in the lumbosacral
spine and groins together with a painful restriction of
motion in the hip with a change in walking. We have
seen several patients with abdominal wall hernias and
pain in the sacral spine, which was no longer existent
after hernia repair. Mummenthaler recommended a lo-
cal infiltration or partial resection of the involved
nerves in case of persistent pain. We have demonstrat-
ed that this is a successful treatment of chronic groin
pain in a young sportive patient who developed this
pain after a sportive contest (Holzheimer and Gresser
2007). The decision to use mesh for hernia repair re-
mains an individual choice based on the intraoperative
findings (Choi et al. 2007). The repair of the abdomi-
nal wall defect and treatment of chronic pain, howev-
er, is indispensable to avoid serious disadvantages and
the loss of quality of life for the patient. Mummen-
thaler (1998) reported a radiological verified destruc-
tion of the femur head in such a condition. The weak-
ness of the abdominal wall may lead to deterioration
of the respiratory function (Argenta et al. 1985) or to
an impairment of the muscle function stabilizing the
spine followed by massive lordosis and pain in spine as
was the case in this presented patient (Flament and
Rices 1998).
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