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Abstract
Background: Bochdalek hernia is the most common type of congenital diaphragmatic hernia (CDH) resulting from
postero-lateral diaphragmatic defect. Hepatic heterotopia is very rarely associated with CDH, and hepatic herniation
favors the worst prognosis.
Case presentation: We present a case of a neonate diagnosed with right Bochdalek hernia (BH) with anomalous
hepatic lobe heterotopia. Intra operatively, mal-rotated loops were also found to be herniating in the right hemithorax. The mal-rotated loops were reduced back into abdomen after performing Ladd’s procedure and diaphragmatic
defect was repaired over the anomalous liver lobe. Baby was discharged on 7th postoperative day and follow-ups
showed good recovery.
Conclusion: This case report discusses the presentation, classification, and significance of this association. Our case
report is noteworthy as Bochdalek hernia is very rarely associated with anomalous hepatic lobe.
Keywords: Case report, Congenital diaphragmatic hernia, Accessory liver lobe, Bochdalek hernia, Hepatic
heterotopia
Background
CDH is a defect in diaphragm resulting in abnormal
development and maturation of lungs because of protrusion of abdominal contents through the hernia. The overall incidence of CDH is approximately 5–8/10,000 with
slight male predominance [1, 2]. BH, which is the most
common type of CDH (70–75%), results from defect
in postero-lateral diaphragm [3]. With a controversial
embryological basis, CDH has multifactorial etiology in
which environmental and nutritional deficiencies have
major roles [4]. Isolated CDH has better prognosis than
CDH with multiple anomalies, especially hepatic herniation favors the worst prognosis [5, 6]. Here, we present a
case of 3-day-old neonate with right BH associated with
herniation of bowel loops and an anomalous lobe of liver
through the defect.
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Case presentation
A 3-day-old baby was shifted to the NICU with respiratory distress and decreased O2 saturation. Baby was
appropriately resuscitated with IV fluids to correct dehydration and O2 support. Antibiotic prophylaxis was also
given. Baby was delivered by Normal Vaginal Delivery
[NVD] with good APGARs at the time of birth. Birth
weight was 3.1 kg. Routine blood investigations were normal. Babygram was obtained in PA as well as in lateral
view (Figs. 1 and 2) which showed cystic lucencies (suggesting bowel loops) within the right hemithorax which
appeared to be in continuation with the right abdominal cavity through the defect in right diaphragm. These
lucencies were causing the contralateral mediastinal shift.
Left lung demonstrated small nodular opacities peculiarly in lower zone. Left costophrenic [CP] angle was
acute while right CP angle was not discretely visualized.
Pre-operatively, baby was intubated as he was tachypneic with low oxygen saturation. He was operated on
4th day of life by performing laparotomy with right
upper transverse incision. During the operation, a
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Fig. 1 Babygram in PA view:
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Cystic lucencies in right hemithorax

Fig. 2 Babygram in lateral view:
Cystic lucencies in right
hemithorax to be in continuation with the right abdominal cavity
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right postero-lateral diaphragmatic defect was noted.
Through the defect, mal-rotated gut loop and an anomalous structure were seen herniating into right hemithorax. We followed the anomalous structure and found it
to be springing from liver. The mal-rotated loops were
corrected by Ladd’s procedure and appendectomy was
done. Loops were then reduced back from the sac into
the abdomen and the sac was unreservedly excised. The
diaphragmatic defect was repaired over the accessory
hepatic lobe after reducing it back to the abdomen and
posterior leaflet of diaphragmatic remnant was sutured
to the strong anterior diaphragmatic muscles. The diaphragm was sutured from inside to the intercostal muscles with interrupted prolene 3–0 suture and a chest
drain was left.
Postoperatively, baby was kept on Mechanical ventilation for 7 h and then weaned off to CPAP. On 3rd postoperative day, baby was weaned off to Head Box Oxygen.
Feeding was gradually started, and right-sided chest
drain was removed on 6th postoperative day because of
discharge. Baby was discharged on 7th postoperative day.
On 1 week follow-up post-discharge, baby was tolerating
oral feeds quite well and his neonatal reflexes were intact.

Discussion
The diaphragm is formed by the fusion of several embryonic components which include the septum transversum,
pleuroperitoneal membranes, esophageal mesentery, and
body wall mesoderm [7]. A congenital diaphragmatic
hernia occurs when the pleuroperitoneal canal fails to
close by 8th week of fetal gestation [8]. The pathway of
abnormal embryonic development leading to congenital
diaphragmatic hernia is still incompletely understood.
In the embryonic development period, fusion defects
of the diaphragm can occur, resulting in postero-lateral
defects (Bochdalek Hernia 70–75%), anterior-retrosternal defects (Morgagni Hernia 4%), and hiatal hernias and
septum transversum defects (1%) [9]. A BH is a congenital posterior lateral diaphragmatic defect resulting from
a failure of the retroperitoneal canal membrane to fuse
with the dorsal esophageal mesentery and the body wall
[10], Vincent Alexander Bochdalek described the fusion
defect of the postero-lateral foramina of the diaphragm
in 1848 [11]. The size of the hernia defect is variable and
can range from 1 cm to almost complete agenesis of the
hemidiaphragm. These hernias may contain stomach,
spleen, colon, omentum, and small bowel. The fact that
the left postero-lateral diaphragm closes after the right
side may explain why the majority (~ 90%) of Bochdalek
hernias occur on the left side. Right sided hernias are
much rare and can involve the liver [12]. The literature
on Bochdalek hernia in association with hepatic heterotropia in infants is rather limited, with very few cases
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reported. The finding of hepatic heterotopia in association with a congenital diaphragmatic hernia is a rare
occurrence and has been limited to few case report studies. Hepatic heterotopia can be classified into four main
types: (1) a large accessory lobe of liver connected to liver
by a stalk; (2) a small accessory lobe of liver connected
to liver surface; (3) Ectopic liver without any connection to, forming a macroscopically identifiable nodule;
(4) microscopic ectopic liver tissue [13]. Types 2 and 3
have been reported with congenital diaphragmatic hernia, and our patient had type 2 hepatic heterotopia in the
form of accessory lobe. The combination of CDH with an
accessory liver is an extremely rare condition. Correction
of congenital diaphragmatic hernia is possible in utero.
However, liver involvement leads to significantly high
mortality [14]. To the best of our knowledge the association of accessory liver in combination with CDH in an
infant is not the common occurrence. Aside from being
fascinating incidental finding, the pediatric general surgeon should be aware of the clinical significance of this
association. Firstly, associating this finding with cardiac
anomaly as well as pericardial defect warrants careful
examination and assessment of the pericardium through
cardiac echocardiography, which is a routine workup of
congenital diaphragmatic hernia [15]. Secondly, knowledge of this association is helpful intra operatively to
delineate the anatomy and facilitate the proper surgical repair of the diaphragmatic defect. Third, ectopic
liver lobe may be complicated by secondary pathological
condition such as torsion, infarction, and bleeding [16].
While these complications were not reported in this case,
it is essential for the surgeon to be aware of these Risks.
Lastly, presence of hepatic heterotopia-like accessory
liver lobe contribute to congenital diaphragmatic recurrence, thus stressing the importance of long term follow
up for this particular anomaly is advised.

Conclusions
In conclusion, this case report highlights the association
of congenital diaphragmatic hernia with hepatic accessory lobe. The pediatric general surgeon should be aware
of this association, given its perioperative, intraoperative,
and postoperative complications. Further data is required
to quantify the exact risk of congenital diaphragmatic
hernia associated with accessory liver lobe.
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