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| INTRODUCTION

Blunt duodenal injury is a uncommon reported injury and
associated with significant morbidity and mortality. The evi-
dence of an isolated traumatic duodenal lesion is uncommon.
Injury to adjacent abdominal organs is usually seen with duo-
denal trauma due to its retroperitoneal location. Due to its lo-
cation, bilious drainage, and surrounding anatomic structures,
diagnosis and management are difficult and time-consuming
with occasional poor outcome and lengthier treatment, while
necrotizing fasciitis is a toxic infective complication, which
rapidly spreads in the subcutaneous tissues that may require
multiple debridement procedures and has a poor cosmetic re-
sult. Here, we describe a case of duodenal perforation after a
fall injury, which initially presented as Fournier's gangrene.

Duodenal injury is a rare and infrequent and accounts for
about 3-5% of abdominal trauma, and it can be due to ei-
ther penetrating or blunt trauma. It can be associated with
significant morbidity (30%-60%) and mortality (6%-25%).!
Necrotizing fasciitis is an infection of the skin and subcu-
taneous tissues, which does not penetrate below the muscle
fascial layer. It can spread quickly with devastating and debil-
itating outcome resulting in a poor cosmetic result.
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is rare as they are usually associated with other visceral in-

juries. Diagnosis of a duodenal injury is difficult, and its management is challenging.

timely recognize such injuries for better outcome.
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| CASE DESCRIPTION

A 62-year-old man presented to the emergency room 5 days
after a fall injury—from a hill side while going for farming—
with pain and swelling in right lower abdominal, inguinal re-
gion, and scrotum. He did not receive any treatment since the
fall till the time he arrived to our hospital, except for some
painkillers in the last couple of days. On examination, the
patient was conscious and afebrile, and vital signs were nor-
mal. Systemic examination revealed mild tenderness in the
right lower abdomen with no abdominal distension, and per-
rectal examination revealed no positive findings, but scro-
tal erythema, edema, and crepitus were present along with
patchy gangrenous skin changes in scrotum, and absent peri-
toneal signs. WBC count was 9100/mm® with 87% neutro-
phils. Serum amylase was normal. Plain thoraco-abdominal
radiographs were normal without free gas under diaphragm.
Ultrasound of the abdomen and scrotum showed thickened
and inflamed scrotal wall extending to lower abdominal wall
with few air pockets within. The testes were normal. No ab-
dominal organ injury was reported, and no collection was
noted in the abdomen. A CT scan could not be done because
of the financial constraints of the patient. A preoperative
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diagnosis of Fournier's gangrene was made. Wound debride-
ment under GA was planned, and the patient was shifted to
the operation room. During the procedure, some bilious con-
tent was seen at the wound site—the right inguinal region
(Figure 1), prompting an underlying bowel injury for which
exploratory laparotomy, was performed at the same sitting.
There was some biliary contamination of the peritoneal cav-
ity, and on exploring, there was an inflammatory swelling at
the area of the duodenum with slight omental localization.
Since no bowel injury was obvious, lesser sac was opened
and kockerization of the duodenum was done, which re-
vealed a perforation of 3 cm in third part of retroperitoneal
duodenum (Figure 2), which was more than 50% circumfer-
ence with bilious collection in retroperitoneal space tracking
down to right iliac fossa and groin. Rest of the bowel and
visceras were normal.

A thorough wash of the peritoneal cavity with duodenor-
rhaphy was done in two layers with 3-0 polyglactin and silk
sutures. (Figure 3) A naso-gastric tube, reverse tube duode-
nostomy through proximal jejunum, and feeding jejunostomy
with closed abdominal drain placed in the right para-colic
gutter (Figure 4). He was provided the standard postoperative
care, and he was started on enteral feeds through the feeding
jejunostomy on day 4. He was discharged on day 17 and is
well on follow-up.

3 | DISCUSSION

Necrotizing fasciitis is a severe soft tissue infection, which
involves the skin and subcutaneous tissues. NF usually re-
sults from a complication of a trivial soft tissue infection,
or it can present itself after trauma or a surgical procedure.
Meleney was the first person to describe the features of

FIGURE 1
wound debridement for Fournier's gangrene

Bilious content seen in right inguinal region during

necrotizing soft tissue infection that could spread along the
fascial planes with characteristic sparing of the underlying
muscle, with or without involvement of the overlying skin.”
In NF, the initial subcutaneous spread phase often spares the
skin from any damage, and as it progresses, bacterial invasion
of the perforating cutaneous blood vessels leads to thrombo-
sis and skin ischemia.’ The signs and symptoms include high
fever, localized swelling, erythema, edema of and around the
compromised skin, discoloration, blisters or bulla formation,
necrosis, and crepitus with or without subcutaneous gas ap-
pearance. However, they are not all specific for NF. Although
imaging studies are less helpful, magnetic resonance imaging
and laboratory findings such as leukocytosis, acidosis, elec-
trolyte abnormalities, coagulopathy, and anemia may help in
diagnosis. Sometimes subcutaneous emphysema can be seen
on X-ray and the CT scan may reveal signs of NF such as gas
bubbles, air fluid level, and fascial swelling.

When NF is suspected, exploration of the necrotic area
is essential. Surgical debridement must be performed from
distal to proximal until vital tissue is found, and intravenous
fluids and broad-spectrum antibiotics should be used till the
patient is stabilized.*

Various cases of NF of the abdominal wall have also been
reported after procedures like laparoscopic vaginal hyster-
ectomy, colon perforation, and even after elective hernior-
rhaphy.5 7 Blunt injury of the duodenum is less common and
more difficult to diagnose than penetrating duodenal injury,
and it may occur in isolation or in association with other vis-
ceras like pancreas.8 On an average, one to four other abdom-
inal organ injuries can be associated with duodenal trauma,

FIGURE 2 Duodenal perforation
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FIGURE 3 Duodenal perforation repaired in two layers

FIGURE 4 Feeding jejunostomy for early enteral feeding

which makes an isolated duodenal injury rare.” In cases of
retroperitoneal duodenal perforations, the majority of the pa-
tients present with only mild upper abdominal tenderness at
first, followed with a progressive rise in temperature, tachy-
cardia, and occasionally vomiting. Over time as the duodenal
contents start to leak into the peritoneal cavity, the features of
peritonitis can develop. If these contents spill into the lesser
sac, they can become walled off and localized.'” Our patient
had a retroperitoneal perforation of the duodenum, with a leak
of the bilious content in the retroperitoneum, which tracked
retroperitoneally to the right inguinal region and made itself
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evident during the wound debridement for NF. Following
which an exploratory laparotomy was done with subsequent
repair of the perforated duodenum. Furthermore, there was
no associated damage or necrotic injury to other retroperito-
neal structures including the colon, kidney, or ureter.

Duodenal injury is infrequent, but it presents as a chal-
lenge to the surgeon and failure to manage it adequately
and timely can result in devastating complications. Since a
large volume of digestive fluid passes through the duode-
num and because of its challenging anatomic location and
relations, traumatic injuries to the duodenum can result in
severe fluid loss and electrolyte imbalance especially with a
delay in the diagnosis as it is retroperitoneally situated. Also,
since no ideal technique of repair of the injured duodenum
is acknowledged which can prevent the possibility of anas-
tomotic leak, a lot of options are available, which may vary
from surgeon to surgeon. Sometimes the patient's presenta-
tion can help make the decision for the treating surgeon from
the various operative choices. Also, an isolated duodenal in-
jury is uncommon; therefore, there are other associated inju-
ries involved to address in the course of treatment. Options
are limited if the patient presents late or in sepsis. This was
evident in our case.

Duodenal perforation is also associated with a leak of am-
ylase and other digestive enzymes.11 However, an increase
in serum amylase does not confirm duodenal injury and a
normal serum amylase level does not exclude it either. Upper
gastrointestinal radiological studies and computed tomog-
raphy can confirm the diagnosis of blunt duodenal trauma,
while exploratory laparotomy remains the ultimate diagnos-
tic test.® In our case, we were not able to diagnose preoper-
atively due absence of CT scan reports for various reasons;
however, we were fortunate enough to spot it intraoperatively
and manage adequately.

A method of repair with simple suturing and duodenal
decompression by triple tube technique, which was first de-
scribed by Stone and Fabian.'? In the triple tube technique,
a gastrostomy tube for decompression of the stomach, a re-
verse duodenostomy tube for duodenal decompression, and
an antegrade jejunostomy tube for enteral feeding is placed.
For reverse tube duodenostomy, the tube is passed through
the proximal jejunum and guided into the second part of du-
odenum. This triple tube technique is fast, needs basic surgi-
cal experience, and provides a route for early enteral feeding
avoiding the need for intravenous nutrition. Therefore, mak-
ing it a cost-effective option with lesser morbidity for man-
aging such patients.

In another study, “damage control surgery” in the form
of polypropylene mesh laparostomy after duodenorrha-
phy, tube gastrostomy, reverse tube duodenostomy, and
a feeding jejunostomy was performed. Salvage proce-
dures like quick “damage control” with delayed definitive
surgery, Foley's catheter duodenostomy, and duodenal
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decompression by quadruple tube technique are also re-
portf:d.13'15 Another option to manage such patients could
have been a controlled duodenal fistula following perito-
neal lavage. But, in triple tube decompression with a feed-
ing jejunostomy in place helps in early enteral feeding and
avoids the need for more expensive total parenteral nutri-
tion and its complications.16

We also approached similarly in our patient and per-
formed duodenorraphy and duodenal decompression with
double tube and naso-gastric tube drain instead of a tube gas-
trostomy with good results. The ability to start early enteral
feed was a boost for early recovery for the patient compared
with the more expensive TPN.

4 | CONCLUSION

High suspicion is necessary for early diagnosis of duodenal
trauma, and CT scan should be performed. In most cases,
primary repair of duodenum can be achieved with duodenal
decompression via triple tube technique to decrease risk of
duodenal fistula. However, we did a duodenorraphy and duo-
denal decompression with double tube and naso-gastric tube
drain with good results.
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