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Abstract

Background: Acquired diaphragmatic hernia is a rare
complication of surgery. Treatment is surgical repair of
the defect, which may be accomplished by an
abdominal or thoracic approach. We report the second
case of iatrogenic diaphragmatic hernia following left
hemicolectomy, and the first case managed with a

thoracic approach.

Case presentation: An 89-year-old male who
underwent  left  hemicolectomy  for  colonic
adenocarcinoma and presented to the emergency
department on postoperative day (POD) 44 with
repeated emesis and obstipation. Abdominal CT

demonstrated a left anterior diaphragm defect with

Journal of Surgery and Research

associated small bowel herniation and obstruction. The
patient underwent left muscle-sparing thoracotomy
with successful reduction of the herniated bowel and

repair of the diaphragmatic defect.

Conclusions: Acquired diaphragmatic hernia is a rare
complication of surgery. A thoracic approach may be
preferred when there exists concern for extensive
abdominal adhesions, such as in cases of delayed time

to presentation.
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Abbreviations: CT- computed tomography; POD-
post-operative day; VATS- video-assisted

thoracoscopy

1. Introduction

Acquired diaphragmatic hernias may occur secondary
to blunt or penetrating trauma, or iatrogenic as a
complication of abdominal or thoracic surgery. There
are reports of diaphragmatic hernias following
colectomy, cholecystectomy;, esophagectomy,
gastrectomy, nephrectomy, splenectomy, trauma, and
liver cyst fenestration [1-8]. We report a case of
iatrogenic  diaphragmatic hernia after a left
hemicolectomy for colonic adenocarcinoma; the
second reported case® in our literature review and the

first repaired via a thoracic approach.

2. Case Presentation

An 89-year-old male with history of atrial fibrillation,
congestive heart failure, hypertension, and remote
surgical history of inguinal hernia repair (>30 years
ago) was diagnosed with colonic adenocarcinoma
TANOMXx of the left colic flexure. He had been
admitted for flu and pneumonia and found to be
anemic, which prompted colonoscopy showing a
splenic flexure mass. CT confirmed a non-obstructing
6¢cm splenic flexure lesion and pathology demonstrated
poorly differentiated adenocarcinoma. A da Vinci
robot-assisted left hemicolectomy was planned.
Intraoperatively the mass appeared adherent to the
anterior abdominal wall and adhesions were visualized
between the left colon to the sigmoid colon and left
anterior abdominal wall. Adhesiolysis was performed
between the sigmoid colon and abdominal wall, and

the left colon was mobilized to the splenic flexure
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following the white line of Toldt. The lesser sac was
difficult to access due to adhesions from the transverse
colon to the anterior gastric body, and the procedure
was converted to open to remove the specimen and
successfully complete the procedure. Bleeding was
present at the site of resection on the anterior
abdominal wall just inferior to the diaphragm. There
was no thermal injury visualized or evidence of
diaphragm entry after checking with anesthesia. Fibrin
sealant was placed over the site of bleeding before
closure. X-ray obtained due to concern for a missing
instrument showed a small right apical pneumothorax
but otherwise no radiographic concerns. The post-
operative course was complicated by acute Kkidney
injury, pneumonia (treated with vancomycin), and
anemia associated with painless large-volume bloody
bowel movements with resolution prior to discharge on
postoperative day (POD) 15. POD 44 the patient
presented to the emergency department with 1 day of
vomiting and lower abdominal pain. He reported 8
episodes of non-bilious, non-bloody vomiting,
constipation with last bowel movement 5 days ago, and
inability to pass flatus. Abdominal CT with oral
contrast (Figure 1) showed a left anterior
diaphragmatic hernia with associated small bowel
obstruction suspicious of a closed loop morphology.
He was brought to the operating room for planned
flexible bronchoscopy and left video-assisted
thoracoscopy  (VATS) reduction and repair.
Thoracoscopic access was obtained with visualization
of the herniated bowel and diaphragmatic defect. Due
to extensive bowel herniation, a decision was made to
extend the incision and convert to a muscle-sparing
thoracotomy. The bowel was determined to be viable
and fully reduced into the abdomen with closure of the

defect (Figure 2) and chest tube placement.
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Figure 1: Chest CT with contrast POD 44 (hospital day 1) open left hemicolectomy, demonstrating left anterior

diaphragmatic hernia with herniation of several loops of bowel.

Figure 2: Surgical finding with thoracoctomy (superior at left). The diaphragmatic defect can be visualized following

assessment of viability and subsequent reduction of incarcerated small bowel.

3. Discussion

The clinical presentations of diaphragmic hernias vary
depending of which organs are involved. Patients may
be asymptomatic or present with systemic signs, chest
pain, epigastric pain, nausea, vomiting, bowel
obstruction, or respiratory distress. The hernia may
become symptomatic in the near post-operative period

or several years after the primary injury with the
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longest time to presentation reported as 35 years [9].
The exact pathogenesis of this case remains unknown,
as no defect in the diaphragm was observed during the
initial surgery for left hemicolectomy. However,
previous cases of iatrogenic diaphragmatic hernias
have implicated electrocautery or ultrasonic scalpel as
the likely culprit [1-3]. Pathogenesis of this delayed

diaphragmatic  hernia is  unclear.  Incidental
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electrocautery injury to the diaphragm may have
occurred during mobilization of the large mass at the
splenic flexure and adhesiolysis along the anterior
abdominal wall while in close proximity to the
diaphragm. Thermal injury may have weakened and
created an area of vulnerability which was not easily
identified by thermal injury or obvious defect.
Postoperative  positive  end-expiratory  pressure
ventilation likely prevented immediate progression of a
defect due to an increased intrathoracic pressure.
Following  extubation, increased intrabdominal
pressure applied to a point of weakness likely lead to
progressive enlargement of a diaphragmatic defect and
eventual herniation. Surgery is the definitive treatment
once a diaphragmatic hernia is identified, and repair
may be accomplished via an abdominal or thoracic
approach. The approach taken depends of the location
of the defect, adhesions associated with previous
surgical history, and surgeon preference. A previous
case of diaphragmatic hernia following colectomy used
a laparoscopic approach for repair on the POD 11 [1].
Transabdominal approach was optimal in their case
given the patient stability and the recency of the initial
surgery [1]. For our case, a thoracoscopic approach
was taken. Time to presentation following initial
abdominal surgery warranted sufficient concern for (1)
intrabdominal adhesions from previous surgery that
would require significant lysis and (2) possible
intrathoracic adhesions to the herniated structures
which would require lysis in order to mobilize and
reduce the bowel [1-2].

4. Conclusion

We report the case of an iatrogenic diaphragmatic
hernia with small bowel obstruction which presented
44 days after left hemicolectomy for colonic

adenocarcinoma which was repaired via muscle-
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sparing left thoracotomy. latrogenic diaphragmatic
hernia is a rare post-surgical complication which may
be repaired by either abdominal or thoracic approach.
A thoracic approach may be preferred in cases with

concern for extensive intrabdominal adhesions.
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