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Case Report

Right-Sided Bochdalek Hernia with Cecum Perforation
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Background: A Bochdalek hernia is one of the most frequently occurring congenital diaphragmatic hernias,
and it occurs in 1 out of 2,500 births. Clinical cases of adults with symptomatic Bochdalek hernias are very
rare. We describe a patient with an incarcerated Bochdalek hernia who underwent emergency surgery and
presented with a recurrence after three years. Comparable cases in the literature were reviewed.

Case Presentation: A 56-year-old woman presented to the emergency department with acute dyspnea and
pain in the epigastrium shortly after gastroscopy. A CT scan showed right sided intrathoracic herniation of
the ascending colon and signs of perforation of a hollow viscus. During the operation, a suture repair of a
cecal perforation as well as of a diagrammatic lesion was performed. The thorax and abdomen were lavaged
and drained. The postoperative course was uneventful. After 3 years, the patient presented with colic pain
in the upper abdominal quadrants. A small recurrence of the Bochdalek hernia was observed on a computed
tomography scan and was managed with watchful waiting. A systematic search of comparable acute cases
of Bochdalek hernias was performed.

Conclusion: An incarcerated right colon with a perforation in a Bochdalek hernia is extremely rare; only
11 comparable cases of right sided Bochdalek hernia with acute symptoms are described in the literature.
Recurrent Bochdalek hernias are even rarer. As a delay in the diagnosis or a missed diagnosis can ultimately

lead to death, adequate imaging is warranted when considering a recurrence of a Bochdalek hernia.

© 2020 Tinatin Natroshvili. Hosting by Science Repository.

Background

In 1848, a Bochdalek hernia (BH) was first described [1]. With an
incidence of 1 in 2500 live births, BH represents approximately 80% of
all congenital diaphragmatic hernias [2]. However, the prevalence of BH
in adults is only 0.17% [1, 3]. Approximately 78% of all BH are left-
sided, 20% are right-sided, and 2% are bilateral [4, 5]. During the 4th
week of gestation, the diaphragm begins to develop and is usually fully
formed by 9 weeks of gestation [6]. BH occurs due to incomplete closure
of the pleuroperitoneal membrane of the posterolateral portion of the
diaphragm [7, 8]. We describe a case of an adult woman with acute
abdominal and pulmonary complaints due to a BH with an incarcerated
colon, which is complicated with a recurrence three years after the
primary repair. Comparable cases in the literature were reviewed.

Case Presentation

A 56-year-old woman presented to the emergency department (ED) with
progressive dyspnea and pain in the epigastrium and right hemithorax
after an uneventful gastroscopy without biopsies for unexplained iron
deficiency anemia earlier that day. The patient did not have a history of
abdominal or thoracic trauma. The patient’s comorbidities included:
rheumatoid arthritis without indication for anti-inflammatory drugs,
hypertension, diabetes mellitus type 2 and obesity.

A physical examination at the ED revealed thoracic asymmetry,
diminished breathing sounds on the right thorax by auscultation, and no
signs of peritonitis. The patient had a tachycardia event, and the oxygen
saturation level was 86%. The chest X-ray showed a pneumothorax and
atelectasis in the right lobe. An atypical air configuration in the right
lower thorax was observed (Figure 1). The patient’s respiratory function
and hemodynamics were stable at that point. Therefore, the drainage of
the pneumothorax was postponed, and an intravenous contrast-enhanced
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computed tomography (CT) of the thorax and abdomen was immediately
performed, which showed a large pneumothorax with a mild shift of the
mediastinum and heart to the left, pleural effusion, atelectasis, and a
defect in the right diaphragm with intrathoracic herniation of the
ascending colon and a small part of the transverse colon (Figure 2). The
terminal ileum was thickened, and signs of inflammation were located
in the right upper quadrant.

Figure 1: Chest X-ray before surgery.

Figure 2: Axial and coronal computed tomography images before
surgery. A right-sided Bochdalek hernia with herniation of the colon is
shown.

Due to suspicion of an intrathoracic perforation of the herniated colon,
the patient underwent an emergency laparotomy, 3.5 hours after ED
admission. The period between the onset of symptoms and surgery was
approximately 14 hours. Before the incision was made, 2 grams of
cefazolin were administered. Surgical access was obtained through a
right subcostal incision. There was a defect in the right diaphragm
without a hernia sac. The herniated colon was replaced from the thorax
to the abdomen. The intestines, gallbladder, and liver were inspected for
vitality and lesions. A perforated cecum was observed and closed with
PDS 3-0. An abdominal drain was placed below the diaphragm. The
right hemithoracic cavity revealed a significant amount of pus.
Therefore, lavage was performed, and a thoracic drain was placed.
Primary suture repair of the diaphragmatic defect was performed with
Vicryl 1 (Ethicon, Amersfoort, The Netherlands).

Postoperatively, the patient was admitted to the intensive care unit for
two days. Postoperative antibiotic treatment consisted of metronidazole
and ceftriaxone for five days. The chest drain was removed on the 1%
postoperative day, and the abdominal drain was removed on the 2™
postoperative day. The postoperative recovery period was uneventful.
Enteral feeding was started the day after surgery, and after seven days,
the patient was discharged. At the six-month follow-up examination,
there was no clinical or radiological evidence of hernia recurrence. The
preoperative atypical abdominal pain had disappeared.

After 3 years, the patient presented with frequent pain in the upper

abdomen, radiating to her back. Symptoms occurred once a week, lasted
for minutes to hours, and started and ended abruptly. The patient
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sometimes felt the urge to move during the pain episodes. As she
recognized some of the complaints, she feared the recurrence of a BH.
At the physical examination, the patient had normal breathing sounds
and a painful right upper quadrant of the abdomen during palpation. She
had no fever.

Our differential diagnoses were symptomatic gallstones, kidney stones,
adhesions after surgery or recurrence of a BH. Gallstones were excluded
by transabdominal ultrasound. A chest X-ray suggested a recurrence of
a BH (Figure 3). Therefore, a CT scan was performed, which confirmed
a small recurrence of the BH with partial herniation of the liver (Figure
4). Because of expected adhesions of the liver against the diaphragm,
after the surgery performed 3 years earlier, the change in herniation of
other organs was considered to be minimal. The risk of complications
and chance of recurrence after a reoperation were weighted against
watchful waiting and discussed with the patient. Furthermore, an opinion
from surgeons not related to the case was obtained. They concluded that
if the patient chooses surgery or complaints worsen, the preferred
approach is a laparoscopic procedure with adhesiolysis, full mobilization
of the liver, and mesh stabilization of the diaphragm. However, this kind
of surgery was not preferred when complaints would be bearable.
Therefore, watchful waiting was chosen. A month later, the symptoms
had reduced.

Figure 3: Chest X-ray 3 years after operation. Slight elevation of the
right hemidiaphragm with a round structure at the base of the right lung
is shown, suggesting a possible small recurrence of a Bochdalek hernia.

Figure 4: CT scan 3 years after operation, showing small recurrence of
a Bochdalek hernia with partial liver parenchyma herniation.

Discussion and Conclusion

Symptomatic BH in adults are extremely rare, and the clinical
presentation varies from vague complaints to acute pain in the abdomen
[1]. Consequently, complicated BH are rarely suspected, and the
diagnosis is often delayed [9, 10]. This affects prognosis; a mortality rate
of 2.7-12% has been reported in previous studies [1, 11, 12]. Due to the
rarity of these cases, little is known about the follow-up period, long-
term complications or the chance of recurrence. To achieve a good
outcome in cases of incarcerated BH, early diagnosis is important.
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Table 1: Available literature of right-sided Bochdalek hernias in adults with acute symptoms.

First author Gender Age (years) Symptoms Diagnostic Herniated organ Operative Length of Follow-up  Testat Condition at
(Reference) imaging approach hospitalization ~ (months) follow-up  follow-up
(days)
Costa Almeida  Female 49 Cough, sputum  Chest X-ray Cecum, ileo-cecal Laparotomy 13 24 Unknown  Asymptomati
[15] and worsening  CT scan appendix, right c, no
dyspnea colon and recurrence
transverse colon
Deb [8] Male! 54 Nausea, CT scan Stomach, liver, Laparotomy  Unknown 12 Chest X-  Asymptomati
epigastric pain bowel, omentum ray c, no
recurrence
Frisoni [18] Female 39 Dyspnea, CT scan Right colon Thoracoscopy Unknown land 6 CTatl Asymptomati
abdominal and  MRI months month c, no
right shoulder recurrence
pain
Granier [16] Female 54 Acute dyspnea  Chest X-ray CT Terminal ileum, up Explorative  Died during - - -
scan to the middle part  laparotomy  admission
of the right colon
Ohtsuka [11] Female 89 Dyspnea, Chest X-ray CT Terminal ileumto Laparotomy 78 24 Unknown  Asymptomati
abdominal pain  scan transverse colon c, no
and vomiting recurrence
Salustio [17] Female 50 Generalized Chest X-ray lleum Explorative 21 Unknown Unknown  No
abdominal pain, CT scan laparotomy complications
distension, were
vomiting and identified
constipation during
follow-up
Shenoy [19] Male 60 Dyspnea, Chest X-ray US- Small bowel Laparotomy  Unknown Unknown Unknown  Unknown
periumbilical abdomen
abdominal pain, CT scan
vomiting
Wenzel-Smith ~ Female 40 Severe Chest X-ray Small bowel Laparotomy 12 1 Unknown  Superficial
[20] abdominal pain, wound sepsis,
nausea, no hernia
vomiting, recurrence
constipation,
dyspnea
Debergh [13] Female 38 Severe US-abdomen Small bowel Explorative 8 12 Unknown  Free from
abdominal pain  (due to laparoscopy recurrence
for hours, pregnancy)
nausea and
vomiting
Pindoria [14] Female? 21 Intermittent Chest X-ray Small bowel, liver, Laparoscopic 7 Unknown CT scan Unknown
sharp right MRI (due to right kidney, renal
upper quadrant  pregnancy) ureter and vessels
pain and
increasing
dyspnea
Kanazawa [21] Female 63 Dyspnea and Chest X-ray Ascending and Laparotomy  Unknown Unknown Unknown  Unknown
abdominal pain CT scan transverse colon and right
and right kidney ~ thoracotomy

1 Positive history of Bochdalek hernia.

2 patient had undergone a right-sided hernia repair at 12 days after birth.
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A literature search of patients older than 18 years who underwent
emergency surgical repair due to acute symptoms of a right-sided BH
revealed 11 case reports in PubMed (Figure 5). The diagnosis, treatment,
outcome, and follow-up results were reviewed. The results are shown in
(Table 1). Out of the 11 cases, 9 patients were females. Two patients
were pregnant, and both were in the second trimester [13, 14]. Most
patients showed acute dyspnea, abdominal pain or signs of
gastrointestinal obstruction at presentation to the ED. However, cases
without abdominal pain were also described [8, 11, 15]. Various imaging

techniques were used for the diagnosis. In multiple cases, a chest X-ray
initially raised suspicion for a BH, followed by a CT scan to confirm the
diagnosis of the BH. Of the 11 patients, 8 underwent an acute
laparotomy. Three patients were treated laparoscopically or
thoracoscopically. Two patients had perforations of a hollow viscus: 1
had a perforated cecum, and 1 had a perforated ileum [16, 17]. The
diaphragmatic defect was repaired with a mesh in 3 patients and was
repaired with non-absorbable sutures in 8 patients. One patient died
during admission due to septic shock from necrotizing fasciitis.

Inclusion Criteria:
- >18 years
- Acute symptoms of
right-sided BH
- Emergency surgical
repair

106 Citations obtained

Excluded studies
- 2 Not human
- 10 Left-sided Bochdalek Hernia
- 1 Bilateral Bochdalek Hernia

- 21 No acute symptoms

- 23 No emergency surgical repair
- 1 Review

- 3 No full text available

- 3 Other congenital diaphragmic hernias
- 31 Studies about newborns or infants

I 11 Studies included

Figure 5: Inclusion criteria and systematic PubMed search.

At the follow-up (1 to 24 months), 5 patients were asymptomatic and
showed no signs of recurrence. In 3 cases, the conclusions at the follow-
up were based on imaging. The only study describing the recurrence rate
is that conducted by Machado et al. They described a recurrence rate of
1,6% (3 of 184 adults) in a group of patients in whom the majority
underwent elective operations. Symptoms or diagnostic modalities to
detect recurrence were not described [1].

The patient in our study developed a recurrence of the BH without acute
symptoms. However, in one of the 11 included studies in our literature
search, Pindoria et al. described a pregnant woman who underwent right-
sided hernia repair in early childhood (at the age of 12 days), developed
a recurrence in her second trimester of pregnancy, and underwent an
acute laparoscopic repair [14]. Based on these data, it is difficult to make
a recommendation on the follow-up schedule or intervention. In our case,
we had 2 intervention options. The first was watchful waiting, and the
second was an elective surgery with adhesiolysis, mobilization of the
liver and repair of the hernia with mesh. The first treatment option is
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almost without complications. However, the second option is associated
with a high risk of surgical complications. We chose for watchful waiting
because the complaints were bearable and even had reduced after one
month. There is a chance of recurrence of complaints and acute
circumstances, although this chance is considered low. Given that the
risk of a delayed or missed diagnosis is high and management plans are
unclear, we advocate adequate diagnostic imaging, such asa CT or MRI
scan, in cases of dyspnea or (a)typical abdominal pain, when the
recurrence of a BH is considered.

The clinical manifestation of a BH in adults is atypical, and the incidence
is very low. In acute cases, rapid diagnosis and surgical intervention are
required. This case report described a patient with atypical abdominal
pain due to a recurrence of a BH 3 years after surgical repair of an
incarcerated hernia with cecal perforation. As a delay in the diagnosis or
a missed diagnosis can ultimately lead to death, adequate imaging is
warranted when considering the recurrence of a BH.
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