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Abstract:

The management of complex abdominal wounds remains one of the greatest hurdles facing
general surgeons today. It has a reported incidence of 2% and mortality up to 25%?1. This
case lllustrates the morbidity of a patient admitted for emergent abdominal surgery, requiring
a year of treatment, multiple surgical interventions and different closure techniques.

The patient was a 22 yo man who presented to the ER with an acute abdomen. He was
diagnosed with sigmoid volvulus and underwent a Hartmann procedure with primary closure
of his abdomen.

Ten days after discharge, the patient returned to the ER with acute onset of abdominal pain
and vomiting. Upon presentation, his laboratory values were within normal limits. Four hours
after admission, he developed severe leukocytosis and lactic acidosis. A CT scan of the
abdomen demonstrated free fluid. He was taken to the OR for exploration and a small bowel
volvulus, originating from adhesions and affecting up to 90% of his small intestine, was found.
Given the severely ischemic appearance of the bowel, we divided the small bowel at the
areas of demarcation In the distal ileum and proximal jejunum with a stapling device. After
detorsing the mesentery and use of warming techniques, we visualized areas of peristalsis
and improvement in the appearance of the small bowel. Therefore, it was decided not to
proceed with small bowel resection at this time and to return for a second-look procedure
within 24h. The patient’s abdomen was left open and a temporary wound vac was applied.

On POD#1, the patient was brought to the OR and his small bowel was found to be viable but
severely edematous. His abdomen was left open and a KCI wound vac was applied. On
POD#3, an end ileostomy was performed and the following day a side-to-side proximal small
bowel anastomosis was completed. Subsequently, an ABRA abdominal wound closure
device was employed and a KCI wound vac was placed over it. The wound vac was
changed and the ABRA device was tightened every three to four days. On POD#11, the
patient returned to the OR for definitive closure of his abdomen and alloderm was used to
repair the loss of domain. Over the next weeks, the patient had wound vac changes and
underwent a split thickness skin graft on HD #59. The patient was discharged in good
condition with a 95% take of his graft on HD #99.

Six months later, the patient returned for an ileostomy takedown and abdominal wall
reconstruction. During surgery, extensive adhesiolysis and an ileostomy takedown were
performed. Reconstruction of the abdominal wall was accomplished using component
separation technique. The procedure was tolerated well and he was discharged on HD #21.

This Is a case of an open abdomen associated with loss of domain requiring a prolonged
hospital stay and the use of nhumerous closure techniques. We hope that through such case
reviews, we can reach a consensus for the treatment of complex abdominal wounds.

Case presentation:

The patient Is a 22 year old man who presented to the emergency department with acute
onset of abdominal pain. The pain had been increasing in severity and was associated with
several episodes of nausea and vomiting. He denied bowel activity and flatus for two days.
His white blood cell count was elevated to 15,400. An abdominal CT scan was obtained
which demonstrated a sigmoid volvulus.(Figure 1A, 1B) At this time, general surgery was
consulted and the patient was found to have peritonitis. The patient was taken to the
operating room for surgical intervention. Intraoperatively, most of the colon was noted to be

distended.
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The bowel was carefully inspected and a sigmoid volvulus was confirmed. The sigmoid colon
was distended with a diameter of approximately 14 cm with some ischemic changes. There
was no obvious lead point to explain the sigmoid volvulus. The volvulus was then reduced
and the rest of the abdomen was explored. After 40 minutes, based on the appearance of the
affected colon and concern about its’ viabllity, the sigmoid colon was resected, a Hartmann’s
procedure was performed and an end colostomy was matured. The abdominal wall was
closed primarily. Pathology showed areas of ischemic colitis without a lead point.

On postoperative day 1 (POD), the patient was noted to have extensive subcutaneous air in
his abdominal wall. The wound was explored to rule out necrotizing fasciitis, and no
abnormality was found.

The patient did well after this second operative intervention. He tolerated advancement of his
diet and his stoma was viable and productive. On POD# 6, the patient developed acute
hematemesis, despite Gl ulcer prophylaxis, and was started on a protonix drip. An upper
endoscopy revealed numerous bleeding duodenal ulcers. His stool tested positive for H. pylori
antigen. He was started on the appropriate treatment and discharged home on POD#15 In
good condition.

Approximately ten days after discharge, the patient represented to the ER with approximately
6 hours of nausea, vomiting and abdominal pain. Physical exam revealed diffuse tenderness
without evidence of peritonitis and a viable stoma with stool In the stoma bag. An
abdominal/pelvic CT scan was obtained which showed a copious amount of fluid in the
abdomen and dilated loops of small bowel. (Figure 2A,2B) The patient was admitted to the
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hospital and over a period of 4 hours, the patient’s white blood cell count increased from 5000
to 20,500 and his blood gas showed a significant metabolic acidosis. The patient was taken
emergently to the operating room for exploration of his abdomen. Upon opening of the
abdomen, a significant amount of serosanguinous fluid was encountered. The entire small
Intestine appeared severely iIschemic and distended. (Figure 3) Upon further exploration, it
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became apparent that the patient had a small bowel volvulus secondary to adhesions. The
adhesions were taken down and the mesentery untwisted. The small bowel was divided with
the stapler proximally and distally at the areas of demarcation, proximal jejunum and distal
ileum, respectively. Before proceeding with resection of the small bowel, we noticed
Improvement in its’ appearance and decided to abort the case, and leave the abdomen open
for a second look exploration. A temporary non-proprietary vacuum dressing was applied.
After several hours of resuscitation, the patient was brought back to the OR for a second look
and the bowel was found to be severely inflamed but viable. A Doppler was used to assess
the blood flow In the anti-mesenteric surface of the small bowel. As the bowel was quite
edematous, it was elected to make an enterotomy at the distal staple line and decompress
the bowel with a suction device. The vacuum dressing was replaced and the patient was
returned to the SICU.

Over the next few days the patient was returned to the OR on a daily basis. The bowel
remained edematous but viable and a Brooke ileostomy was created on POD #3. The
following day a jejunojejunostomy was performed and the patient’s small intestine was then in
continuity. At the conclusion of the case, an ABRA closure device was placed. (Figure 4)

Every three days the device was tightened at bedside. On POD#11, the patient was brought to
the OR for possible fascial closure. It was concluded that this was not possible as there was too
much loss of domain. It was decided to remove the ABRA device and use Alloderm to repair the
fascial defect definitively. (Figure 5) After 10 days, the Alloderm was demonstrating good
vascularization. We continued wound vac dressing changes per routine. On POD#56, after
excellent vascularization of the Alloderm had been established, the patient had a split thickness
skin graft placed over his abdominal wound. This was covered with a wound vac. After three
days, the vac dressing was removed and it was established that the patient had 95% take of his
split thickness skin grafting. On POD#66, he was discharged home taking a regular diet and
with a functioning ileostomy.

The patient had close follow up visits in surgery clinic over the next seven months. He was
returned to the OR for stoma takedown and abdominal wall reconstruction. He demonstrated a
significant amount of adhesion requiring nearly 5 hours of adhesiolysis. The Alloderm was
excised, the end ileostomy was taken down and an ileocecostomy was performed. At this time,
considering the prolonged duration of the procedure with resulting bowel edema, and the
concern for not being able to close the fascia again, it was decided to perform the colostomy
takedown at a later time. W.ith the assistance of our plastic surgery team, a component
separation technique was utilized and the patient’'s abdominal fascia was reapproximated
primarily. (Figure 6) The patient’s postoperative course was uncomplicated and he was
discharged home.

Approximately one year after this last procedure, the patient presented for colostomy takedown
and restoration of bowel continuity. Once again, extensive adhesiolysis was performed. The
colostomy was taken down, the Hartmann'’s pouch mobilized and a functional side-to-side
anastomosis of the colon was completed. The abdominal wall was reapproximated primarily.
After resolution of a prolonged ileus, the patient was discharged home on POD#24 tolerating a
regular diet and having normal bowel movements. (Figure 7) He was discharged from surgery
clinic on June 10th, 2009 in an excellent condition. (Figure 8) .

Discussion:

Our case demonstrates the challenge of managing a complex abdominal wound with loss of domain. This previously healthy
young man underwent numerous operative interventions over a two year period in order to achieve the closure depicted.
Several different methods were used to attain this closure including primary closure, employment of ABRA closure device,
Alloderm, negative pressure wound dressings and component separation technigue. Multiple surgical services provided their
iInput and skills in the ultimate successful closure of this man’s abdomen.

A consensus on the best treatment of large abdominal wall defects with loss of domain has not been reached. In a series of
83 patients, Vertrees et al. reported on the surgical management of patients with open abdominal wounds. Repair methods
Included early definitive abdominal closure (EDAC, n = 56; 67%), primary fascial closure (n = 15; 18%), planned ventral
hernia (PVH, n = 9; 11%) and vacuum-assisted closure with AlloDerm (n = 3; 4%)2. EDAC closure involved serial closure with
Gore-Tex Dualmesh and final closure supplemented with polypropylene mesh (62%) or AlloDerm (31%). Infected prosthetic
mesh occurred in 4 EDAC closure patients (5%). Morbidity was lowest (60%) in primary repair patients (p = 0.01). In the PVH
group there was a higher rate of enterocutaneous fistula formation, 20%, and two patients died. This Is a large series with a
homogeneous population. However, this cohort of young men arriving at a single institution in a confined time period, from
January 2003 to October 2007, demonstrates the different methods of treating an open abdomen. The study concluded that
primary closure has the best results but is not always possible.

Bioprosthetics have been employed in the treatment of many types of complex abdominal wounds including those resulting
from inflammatory bowel diseases, electrical injuries* and trauma®. Most published articles are case reports or small case
series regarding abdominal wall defect closures after damage control operations. In our patient, Alloderm was employed with
subsequent vascularization, split thickness skin grafting and ultimate coverage of the abdominal wall defect.

Another technigue used during the course of treatment for our patient was component separation. Shabatian reviewed 17
patients who underwent component separation, from 2000 to 2007/, for closure of complex abdominal wall defects. Unlike the
orevious study, the group was diverse, as 10 of 17 patients were men, age ranging from 34 to 77, and most patients had at
east one significant comorbid condition. Furthermore, the etiologies were not all of traumatic origin. The mean size of the
nernia defect was 318 cm? and the mean number of prior abdominal operations/patient was 3.2. Nine patients had failed
orevious closure attempts. During a mean follow-up of 21 months, one patient had recurrent hernia and 5 patients required
additional operations®. This group concluded that the use of autologous tissues is beneficial in the closure of the large open
abdomen.

The ABRA wound closure device was also employed in our patient. In a recent study of 23 patients, all of whom utilized the
ABRA closure apparatus, Reimer et al. found delayed primary fascial closure was achieved in 14 of 23 patients (61%) without
further surgical intervention’. Six patients (26%) healed with development of small ventral hernias. Two patients (9%)
developed enterocutaneous fistulae that required further surgery. An overall reduction in wound area of 95% was achieved
with use of this method. This study group was also extremely heterogeneous with regard to etiology, age range 22-77 years,
and timing of intervention. This group concluded that the ABRA device was useful for the closure of complex abdominal
wounds. Other groups have used a Whitman patch in similar situations with comparable resultss.

Different methods of abdominal wall closure were utilized in our patient with variable degrees of success. Currently, there is
Nno consensus as to what is the optimal method for the closure of complex abdominal wounds with loss of domain. There has
been no randomized controlled study to assess the superiority of one method over the others. It Is our goal that through the
development of new methods, materials and devices, the management of this challenging surgical problem can be optimized.
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