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ABSTRACT

pronounced diaphragmatic slips associated with deep hepatic sulci. We had
the opportunity to correlate the radiologic and operative findings in this
patient. The radiologic findings were readily confirmed.

Background: Hepatic sulci are morphologic anomalies appearing as
prominent depressions on the diaphragmatic surface of the liver. Although
there are many theories to explain their origin in humans, it remains debated
in medical literature.

Conclusion: The findings in this case report lend some support to the
diaphragmatic-slip theory for hepatic surface groove formation. We
acknowledge that thiscorrelation in a single patient is weak evidence in
support of the diaphragmatic-slip theory. Larger clinical studies are required
to confirm this relationship in living persons.

Case Report: We report on the case of a 60 year-old woman diagnosed
with pancreatic head adenocarcinoma on CT scans. This patient had well-
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INTRODUCTION

I

n classic descriptions of normal liver anatomy, the diaphragmatic surface of
the liver is smooth and rounded (Figure 1). Hepatic sulci are morphologic
anomalies [1], appearing as prominent depressions on the diaphragmatic
surface of the liver (Figure 2). They range widely in their prevalence across the
globe, from 5% to 40% [2,3].

A contrast-enhanced CT scan was requested to exclude neoplastic disease.
This revealed a pancreatic head mass with dilated biliary and pancreatic
ductal systems creating a double-duct sign. In addition, there was a very deep
hepatic surface groove at hepatic segments IV/VII/VIII. Lying in the hepatic
surface groove was a thick, well-developed diaphragmatic slip (Figures 3 & 4).
There was also anomalous arterial supply to the liver – a replaced left hepatic
artery was arising from the left gastric artery (Figure 5).

There are many theories to explain their origin in humans, but this remains
debated in medical literature. We report on a case we encountered where wellpronounced diaphragmatic slips were associated with deep surface grooves.

REPORT OF A CASE
A 60 year-old woman with no chronic medical diseases presented to the
emergency room complaining of epigastria pain and vomiting. The abdomen
was soft, but tender in the epigastrium with localized peritonitis. The serum
amylase was markedly elevated at 2100 IU/L (normal 30-110 IU/L). She
was diagnosed with acute pancreatitis. Her APACHE II score predicted a
mild clinical course. In keeping with this, she settled promptly with medical
management.

Figure 2) An explanted liver with multiple hepatic sulci (arrows) appearing as
prominent depressions on the diaphragmatic surface of the liver. The falciform
ligament (F) is visible in this image. There are no hepatic sulci on the surface of
the left hemi-liver (L).

Figure 1) A normal liver has been explanted. The right (R) and left (L) hemi-

livers are smooth in contour. The falciform ligament (F) is seen separating left
medial and lateral sections. The diaphragm (D) is reflected cephalad to expose the
diaphragmatic surface of the liver.

Figure 3) Axial slices of a contrast enhanced CT scan demonstrating the right (R)

and left (L) hemi-livers. There is a prominent, deep hepatic sulcus present and a thick
diaphragmatic slip (arrows) is intimately related to the full length of the sulcus.
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hepatic ligaments present in these specimens. Therefore, our conclusion was
“these data did not support diaphragmatic slips as the theory to explain HSG
formation.” [1]. This case, however, challenges our prior stance because there
is a well-defined diaphragmatic slip present and it is clearly related to the
very deep surface groove, in length and direction. Furthermore, there are no
additional grooves or diaphragmatic slips.

Figure 4) Sagittal slices of a contrast enhanced CT scan demonstrating the
well-defined diaphragmatic slip (arrows) lying in the deep hepatic sulcus.

We also had the opportunity to correlate the radiologic and operative
findings in this patient. The radiologic findings were readily confirmed. It was
interesting that this patient had full neuromuscular blockade to allow muscle
paralysis for the surgeons to complete a Whipple’s pancreaticoduodenectomy.
This should have prevented contraction of muscular diaphragmatic fibres
intra-operatively, although the prominent diaphragmatic slips remained
visible during our operation. There is a possibility that there was incomplete
neuromuscular blockade intra-operatively, accounting for the persistence of
the slips at surgery. Alternatively, the slips may have been fibrotic in nature,
but this could not be histologically confirmed in our case.
We do acknowledge that this correlation in a single patient is weak (level
IV) evidence in support of the diaphragmatic-slip theory. But, having
observed thisrelationship in a living patient, we are forced to retract our
prior statement. We must now at least re-think the diaphragmatic slip theory.

CONCLUSION
The findings in this case report lend some support to the diaphragmatic-slip
theory for hepatic surface groove formation. However, larger clinical studies
are required to confirm this relationship in living persons.
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