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Bockdalek Hernia With Gastric Volvulus With Ischemia in An
Adult: A Case Report

Saptarshi Biswas® ¢, Patrick McNerney?, Prem Patel®

Abstract

We present an interesting case of a 73-year-old female who presented to
the emergency department (ED) with complaints of abdominal pain for
the past few days. Patient admitted history of “stomach problems” for
the past few years with similar attacks every 3 - 4 months and attributed
this to her “gallbladder”. After her dinner the night before, she started
experiencing intense abdominal pain, which prompted her to come
to the ED for evaluation. A portable chest X-ray was acquired which
showed herniation of the gas-distended stomach overlying the left lung
base. CT scan with IV contrast was then performed which confirmed
a left-sided diaphragmatic hernia containing the antrum of the dilated
stomach but the antrum was twisted to the left of the esophagogastric
(EG) junction. There was pneumatosis in the wall of the caudal aspect
of the gastric body, suggestive of ischemia. The patient underwent
emergent exploratory laparotomy, derotation, partial gastrectomy and
gastrostomy where she was found to have an adult Bockdalek hernia
on the left side. We discuss this rare case and review relevant literature.
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Introduction

Congenital hernias are a relatively uncommon pathology noted
in pediatric patients [1]. Bockdalek hernia results from a pos-
terolateral defect caused by incomplete muscular formation of
the diaphragm in the region of fusion of the pleuroperitoneal
membrane and the septum transversum [2]. The incidence is
reported as 1 in 2,200 to 12,500 live births and is more prev-
alent on the left side as the right pleuroperitoneal fold fuses
carlier than left and liver is supposed to act as a barrier [3]. In
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most instances, there is no peritoneal sac.

Although uncommon, adults can present with complica-
tions of Bockdalek hernia such as gastric volvulus, strangula-
tion or incarceration [4].

We report an interesting case in which an adult patient
with a transdiaphragmatic hernia presented to the emergency
department (ED) and was found to have an adult Bockdalek
hernia with gastric volvulus resulting in partial ischemia.

Case Report

A 73-year-old female with past history of hypertension (HTN)
and type 2 diabetes mellitus (DM) presented to the ED with
complaints of abdominal pain for the past few days. Patient
admitted history of “stomach problems” for the past few years
with similar attacks every 3 - 4 months and attributed this to
her “gallbladder”. After her dinner the night before, she started
experiencing intense abdominal pain, which prompted her to
come to the ED for evaluation.

On presentation, patient complained of abdominal pain,
malaise, and poor appetite. Patient stated she had been having
normal bowel movements and denied any nausea or vomiting.
Review of rest of the systems was essentially negative.

The patient had a past history of gastroesophageal reflux
disease (GERD) that had been managed by an H2 blocker. The
other comorbidities included DM 11, hypothyroidism, HTN,
and depression. Her surgical history comprised of bilateral
knee replacements with strep infections and prolonged antibi-
otic use. Her current medications included atenolol-chlortha-
lidone, escitalopram, levothyroxine, metformin, and raniti-
dine. Patient was allergic to penicillin and sulfa drugs.

On physical examination, her vitals were recorded as BP
188/86 mm Hg, pulse 84, temperature (Src) 36.7 °C (oral), res-
piratory rate 21, and SpO, 91%. The abdomen on examination
appeared doughy, tender to deep palpation in bilateral upper
quadrant, mildly distended, with no rebound or guarding, no
masses, and no organomegaly. Rest of the exam was benign.
Patient’s lab values were: WBC 16,600/uL, hemoglobin 11.9
g/dL, hematocrit 39.2%, and platelets 254,000/pL.

Patient underwent right upper quadrants ultrasound which
showed a cyst with a mildly thickened septation in the right
lobe of the liver measuring 1.4 x 1.7 x 1.8 cm. The liver was
otherwise unremarkable. The gall bladder was normal with no
intra- or extrahepatic biliary dilatation, with the common duct
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Figure 1. Chest X-ray showing herniation of the gas-distended stom-
ach overlying the left lung base along with some left basilar atelectasis.

measuring 4 mm.

A portable chest X-ray was acquired in the ED which
showed herniation of the gas-distended stomach overlying the
left lung base along with some left basilar atelectasis (Fig. 1).
CT scan with IV contrast was then performed which confirmed
a left-sided diaphragmatic hernia containing the antrum of the
dilated stomach. The EG junction was below the diaphragm
but the antrum was twisted to the left of the EG junction. There
was pneumatosis in the wall of the caudal aspect of the gastric
body, suggestive of ischemia (Fig. 2).

Operative details

An upper midline laparotomy was made sharply with the scal-
pel, followed by the Bovie electrocautery and tension was used
to separate the adipose tissue and maintain the midline. The
incision was deepened to the fascia which was grasped with
Kocher’s elevated and divided sharply. Bovie electrocautery

Figure 3. UGI follow through showing no postoperative leak.

was used to divide the fascia under direct visualization while
protecting the intra-abdominal contents. The peritoneum was
divided with Metzenbaum scissors and then divided in like
fashion with the Bovie. Upon entering the peritoneal cavity,
there was little room to work and the omentum had migrated
superiorly onto the stomach. The incision was extended to just
below the umbilicus for additional working room. The omen-
tum was densely adherent as well. It was elevated and divided
with the Ligasure Impact to create a window to access and
visualize the stomach. The visible stomach was controlled and
entered with the Bovie for decompression. After extending the
defect sufficient to access the gastric contents. The gastric con-
tents were evacuated removing fluid and generous quantities
of undigested or partially digested food. Successful decom-

Figure 2. CT scan showing left-sided diaphragmatic hernia with herniation of the antrum and mesentero-axial volvulus. Pneuma-

tosis of the stomach is suggestive of ischemia.
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pression of the contents allowed delivery of the stomach from
the thoracic cavity into the abdomen. After gastric lavage and
evacuation of contents, the defect was oversewn in two layers
of running 3-0 vicryl.

Attention was directed to untwisting the stomach. There
were adhesions to the omentum, spleen and adhesive bands
to the diaphragm and the diaphragmatic defect, which was
separate from the esophageal hiatus. After freeing the adjacent
adhesions, the stomach was unfurled, stay sutures were placed
for retraction at the most anterior point of the defect, and the
hernial content was taken down in its entirety using a combi-
nation blunt dissection and Bovie cautery. Adequate hemosta-
sis was ensured and the diaphragmatic defect was completely
closed with multiple figure-of-eight 0 proline sutures.

The remaining stomach was quite large, patulous and
atonic with necrotic areas near the cardia and adjacent ischem-
ic areas along the greater curve. Ligasure was used to take
down the gastro-colic ligament beginning toward to the distal
mid body and was carried up to division of the short gastric
vessels. Next, five firings of the GIA 80 green were used to
remove the necrotic and ischemic portions as well as restore a
roughly normal appearing stomach volume. The point of entry
for decompression of the stomach was on the posterior aspect
of the stomach after it was restored to normal anatomic posi-
tion. This segment was included in the specimen. There was
bleeding from the staple line in multiple places which was con-
trolled with Bovie electrocautery and running locking 3-0 silk.
The entire staple line was then dunked and imbricated with
interrupted 3-0 silk with care taken to ensure that staple line
corners were well covered. All remaining stomach appeared
viable.

A gastroscope was introduced into the patient’s mouth
under direct visualization and passed into the esophagus and
stomach. There were no lesions noted in the esophagus. The
gastric wall had no bleeding, no ulcers and no remaining is-
chemic areas. The peritoneal cavity was filled with warm sa-
line and immersed without evidence of leaking air bubbles.
Additional retained food was removed via the gastroscope.
The pylorus was patent without lesions. Under insufflation,
areas for additional reinforcement were identified with place-
ment of additional sutures. The stomach was desufflated and
the scope was withdrawn.

To ensure no additional abnormalities, duodenum and
gallbladder were examined. There were no gallstones, no en-
croaching fat, and the liver appeared healthy without signs of
cirrhosis or abnormalities. The bowel was then examined from
the ligament of Treitz to the fold of Treves followed by the
colon down to the rectum and peritoneal reflection. There was
sigmoid diverticulosis without evidence of diverticulitis.

A location in the mid body of the stomach was identified
to correspond with a proper gastromy site location on the an-
terior abdominal wall. A 20 French MIC balloon gastrostomy
tube was placed through the abdominal wall and stomach after
ensuring balloon integrity. The balloon was inflated to 10 mL
and the external washer secured with 3-0 Nylon to the skin.
The pursestring sutures were cinched and tied and the abdomi-
nal wall sutures were also tied. An NG was passed down and
position was confirmed intra-abdominally.

The midline incision was closed in layers and the skin was
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stapled. The patient tolerated the procedure well and trans-
ferred to the PACU in stable condition extubated. Pathology
showed stomach specimen with perforation, serositis, exten-
sive areas of ischemic necrosis and vascular congestion. No H.
pylori or dysplasia was identified.

Patient underwent a UGI follow through on postoperative
day 3 (Fig. 3), which showed no evidence of stricture, distor-
tion, or postoperative leak. On postoperative day 5, the patient
was discharged home with oral analgesics and stool softener.
The patient presented to the outpatient follow-up in the clinic
in 2 weeks and has thus far made an unremarkable recovery.

Discussion

Congenital or acquired defects are responsible for herniation
of the abdominal contents into the thorax. Diaphragmatic her-
nias are commonly produced in the esophageal (hiatal hernia)
or paraesophageal hiatus (paraesophageal hernia). Congenital
hernias occur through the pleuroperitoneal canal of Bockdalek
(posterolateral) or Canal of Morgagni (anteromedial) [2].
Traumatic or postoperative hernias may occur anywhere in the
diaphragm [5].

Bockdalek foramen is an opening in the postero-lateral
costal part of the fetal diaphragm, typically between ribs 10
and 11, usually 2 - 3 cm in dimension, which communicates
between the pleural and peritoneal cavities [6]. Professor Vic-
tor Alexander Bockdalek in 1948 first described the failure of
the closure. In adults Bockdalek hernias are usually asympto-
matic. If symptomatic they commonly present with abdominal
or thoracic pain, respiratory distress and bowel obstruction [6].
Gedik et al [7] reported severe symptoms in as high as 46%
of cases with a 32% mortality due to visceral strangulation or
sudden death mostly attributed to intrathoracic complications.

The commonly present organs in Bockdalek hernia are
greater omentum, transverse colon, liver, small intestine, and
the spleen. Rarely pancreas, appendix, ovary and the Meckels
diverticulum are found as hernia contents [8]. Left part of the
transverse colon, splenic flexure and the descending colon usu-
ally herniate along with the greater omentum [9].

Greater curvature of the stomach can be dragged into the
thoracic cavity especially in large defects. The presence of a
diaphragmatic defect may predispose to volvulus of the stom-
ach because in congenital diaphragmatic hernia gastrosplenic
and gastrophrenic ligaments are elongated or absent [10]. Oc-
casionally the gastric volvulus in the Bockdalek hernia can
include the pancreatic tail resulting in pancreatitis [11]. There
have been case reports of pancreatitis caused by traction fol-
lowing acute distention of the stomach and subsequent volvu-
lus [12].

Sources of this hiatal distension vary with the most com-
mon being secondary gastric volvulus which are most often
associated with iatrogenic defects in the diaphragm, typically
resulting from surgeries concerning hiatal hernia repair (e.g.
Nissen and Allison techniques) [13-15]. Other procedures that
are less commonly associated with gastric volvulus include
left nephrectomy, splenectomy, and esophogastrectomy [16].

A volvulus is defined as an abnormal twisting of viscera
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around itself or other structures [16]. Gastric volvulus occur
relatively infrequently compared to those found in other loca-
tions and their pathophysiology is also unique by comparison
[16]. Defined as a twisting of the stomach resulting in a closed
loop obstruction, a gastric volvulus typically requires torsion
of 180° for such an obstruction. Most typically this rotation
occurs longitudinally, often described as an organoaxial tor-
sion [17]. Torsions can also occur along the mesenteroaxial
axis and a combination torsion, occurring along both axis, can
occur as well [17]. The most common cause of gastric volvulus
is hiatal hernia while ligamentous laxity is the main predispos-
ing factor.

Based on etiology, gastric volvulus can be classified into
primary or secondary. Primary gastric volvulus occurs due to
laxity of the supporting ligaments, thus allowing the stom-
ach to twist along its mesentery [18]. Secondary volvulus
can occur due to abdominal adhesions, diaphragmatic even-
tration, splenic abnormalities, phrenic nerve palsy, traumatic
diaphragmatic rupture or even an intrinsic gastric pathology,
e.g. tumors acting as the lead point [18, 19]. Primary gastric
volvulus can be treated endoscopically by decompression and
derotation of the stomach followed by posterior fixation via
percutaneous endoscopic gastrostomy [19, 20]. This method
has also been employed in cases of secondary gastric volvulus
but is typically reserved for patients deemed too unstable for
surgical intervention [13]. Secondary gastric volvulus are pre-
ferred to be treated surgically [13, 21]. Gastric volvulus can be
further classified as acute or chronic. The acute form can cause
more than 180° rotation of the stomach [22] resulting in closed
loop obstruction, progressive gastric dilatation and eventual is-
chemia. If not diagnosed in time, this can lead to infarction and
necrosis resulting in rupture and peritonitis. Such complication
can have a mortality rate of 42-56% [18]. However due to rich
vascular supply of the stomach severe ischemia only occurs in
5-28% of cases [19].

Gastric volvulus poses a unique risk to physicians, due
to their relative rarity and potentially life-threatening com-
plications, so a high index of suspicion must be maintained
when a patient presents with the classical symptoms of intrac-
table vomiting, persistent epigastric pain, and inability/diffi-
culty inserting a nasogastric tube [23, 24]. This is the classic
Bortchardt’s triad. Other common symptoms include chest
pain, especially postprandial pain, hemorrhage, anemia, in-
ability to belch, fullness, and abdominal distension [25]. As
with other volvulus, strangulation and ischemia may possible
occur. Acute gastric volvulus have a higher risk of ischemia
as they are typically associated with a torsion of over 180°,
while chronic volvulus typically present with lower ischemic
risk and lower severity of symptoms.

Diagnosis can often be delayed because of non-specific
presentations. Chest X-ray findings include retrocardiac air
due to intrathoracic portion of the stomach along with medi-
astinal air fluid levels in some cases. A barium study can help
in confirming the diagnosis and also the type of volvulus. It
may also determine the degree of obstruction. Although in the
acute emergency settings gastrograffin and plain film may be
preferred for screening. Negative results may result from in-
ability of the contrast to enter the herniated viscus or when
solid organ, e.g. spleen is involved [26]. CT scan is relatively
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quick and provides a comprehensive detail of the thoracic le-
sion including the vitality of the stomach [27]. A distended and
obstructed stomach can lead to ischemia and perforation which
if missed can potentially be fatal. Thoracoscopy, laparoscopy,
pneumoperitoneography, pleurography, Liver-Spleen scan and
ultrasonography are the other available diagnostic tools, al-
though seldom used in emergency scenarios [28]. Laboratory
values are typically non-specific and non-diagnostic.

Surgery typically involves a derotation and reduction of
the herniated contents back into the abdominal cavity as well
as repair of the defect that allowed for herniation. Fixation
of stomach via suture or PEG gastropexy has been shown to
reduce recurrence rates [13]. A laparotomy or a laparoscopic
approach can be taken although literature leans towards lapa-
roscopic repair. Both thoracic and abdominal approaches have
been advocated. The abdominal approach is preferred due to
the potential gastrointestinal complications caused by the her-
nia that can be better repaired through the abdominal approach
[29].

Conclusion

Gastric volvulus results from torsion of all or part of the stom-
ach around one of its axis. This rotation usually occurs on a
longitudinal axis within the thoracic cavity. Hiatal hernia is
the commonest cause of gastric volvulus. Typically iatrogenic
causes, e.g. Nissen and Allison repairs of hiatal hernias need
to be considered. Bockdalek hernia result from a failure of
closure of the posterior costal diaphragm and attachment of
gastric ligaments to the diaphragm resulting in a defect with an
increased risk for gastric volvulus. It is usually rare in adults.
Gastric volvulus is a diagnostic challenge and therapeutic
emergency.

Diagnosis is based on clinical suspicion and radiologic
imaging, typically chest X-ray and chest CT. Due to the rarity
and high potential for morbidity and mortality, a high index
of suspicion is warranted as the consequences of a delayed
or missed diagnosis can be potentially fatal. Treatment is sur-
gery and usually laparoscopic approach is preferred (an open
laparotomy was performed in our case). Both thoracic and ab-
dominal approach may be tried although the trend favors an
abdominal route. The use of mesh is controversial and lacks
long-term outcome data but can be used for larger defects.
However, smaller defects especially if tension free can be
closed primarily.
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