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Challenges in trauma and acute care surgery

A 39-year-old man presented to our hospital as 
a trauma activation following multiple gunshot 
wounds to the abdomen. He was taken to the oper-
ating room  (OR) where abdominal exploration 
revealed multiple small and large intestinal injuries. 
The injured segments of the distal small bowel and 
proximal colon were resected and bowel continuity 
was restored. Additionally, a smaller sigmoid colon 
injury near the level of the sacral promontory was 
identified and primarily repaired. The multiple 
missile sites were not aggressively debrided, 
but were irrigated and left to close by secondary 
intent. Perioperative antibiotics were continued 
for 24 hours given intra-abdominal contamination. 
The patient continued his recovery in the surgical 
intensive care unit (SICU). On postoperative day 
(POD) 2, he remained hypotensive despite vaso-
pressor support and began to clinically deteriorate. 
As such, he was taken back to the OR for re-explo-
ration. Intact anastomoses and colorrhaphy were 
appreciated.

On POD 10 from his initial laparotomy, he devel-
oped cellulitis and an abdominal wall abscess. He 
was taken to the OR for incision and debridement 
(I&D) of that abscess. After the I&D, a course of 
postoperative antibiotics was initiated. On POD 
13, the patient continued to decompensate and 
had developed bullae along his abdominal wall and 
flank.

What would you do?
A.	 Initiate broad-spectrum antibiotics and continue 

to closely monitor in the SICU.
B.	 Obtain soft tissue biopsy, initiate topical steroid 

treatment, and consult dermatology due to 
concern for possible Steven-Johnson syndrome.

C.	 Return to the OR for debridement given concern 
for necrotizing soft tissue infection (NSTI).

What we did and why
Correct answer C

On POD 13, the patient was urgently returned 
to the OR for re-exploration with incision and 
extensive debridement. The patient’s abdominal 
fascia was now necrotic. The extent of the necrosis 
involved the abdominal wall, flank, and right thigh. 
This necrotizing infection, which appeared nearly 
2 weeks after the patient’s initial insult, could have 
originated at a missile wound that occurred 2 weeks 
earlier. Debridement of the missile wound sites at 
the time of initial injury is not within the usual 
standards of our practice. Moreover there were 
over a dozen wounds, and debriding the wounds/
tracts would have resulted in the removal of large 

amounts of abdominal wall at the time of the initial 
operation. The patient was taken back to the OR 
numerous times for washouts and debridements 
once the diagnosis was confirmed. After infection 
control was obtained, the vasopressor requirement 
improved and he began to convalesce. Subsequent 
transfer to a tertiary burn center was completed for 
skin grafts and soft tissue reconstruction. He was 
discharged home 6 weeks after his initial injury with 
all wounds covered.

NSTIs include necrotizing cellulitis, myositis, 
and fasciitis.1 Necrotizing fasciitis is an infection 
of the deeper tissues resulting in rapid, progres-
sive, fulminant tissue destruction with resultant 
high morbidity and mortality (9%–25%).2 Obesity, 
diabetes, immunosuppression, history of intrave-
nous drug abuse, and increased age all contribute to 
the risk of NSTI development.3

The diagnosis is mainly clinical, as there are no 
specific imaging or laboratory values that have been 
proven to be diagnostic. Coagulopathy, hypona-
tremia, leukocytosis, and elevations in creatinine, 
glucose, lactate, CRP, erythrocyte sedimentation 
rate, and creatine kinase can be seen. A score 
(laboratory risk indicator for necrotizing fasciitis 
(LRINEC)) can be calculated based on these labo-
ratory parameters.4 5 Subsequent validation failed 
to prove LRINEC to be an accurate tool for risk 
stratification due to its low predictive value, high 
false-positive, and false-negative rates.6-9

Treatment entails emergent, rapid surgical 
debridement of all involved tissues. Intraoperative 
findings include edematous and grayish appearing 
fascia, thin exudate, and easy separation of fascial 
planes. Aggressive debridement should be pursued 
and continued until bleeding viable tissue is appre-
ciated.8 Eventual tissue reconstruction using grafts 
or flaps may be pursued. For severe NSTIs involving 
the extremities, amputation may be considered.9

Initial antibiotic therapy should include agents 
against Gram-positive, Gram-negative, and anaer-
obic organisms. Consideration should be given to 
ensure coverage against group A Streptococcus and 
Clostridium. Antibiotics should be continued until 
no further debridements are necessary, and the 
patient’s hemodynamic status has normalized.

Elapsed time between onset of symptoms and 
initial debridement is the most important factor 
affecting morbidity and mortality.10 11 If operation 
is delayed more than 12 hours, increased morbidity 
and mortality ensue.12 Delayed debridement is asso-
ciated with a ninefold mortality increase.5 Although 
the presentation was not classic in this case for timing 
or symptoms for NSTI, aggressive surgical control of 
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the infection with supplemental antibiotics led to resolution of the 
infection and subsequent reconstruction.
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