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ABSTRACT

Introduction: Moynihan's hump, also known as the “caterpillar turn," is a rare variation of the right hepatic artery associated with the shorter cystic artery and have a
looping route. This anomaly is clinically significant, especially during gallbladder surgeries like laparoscopic cholecystectomy, as it increases the risk of vascular injury.
It ranges from 1% to 13%, and if unnoticed, may have serious consequences.

Case Presentation: A 49-year-old female patient with chronic calculus cholecystitis had planned for laparoscopic cholecystectomy. A tortuous right hepatic artery was
discovered during the procedure near the cystic duct and gallbladder neck which made the dissection difficult.

Clinical Discussion: Moynihan's hump, which is defined by an abnormal anatomy of the right hepatic and cystic arteries, might present serious difficulties during
cholecystectomy. If this anatomical variance is accidentally disrupted, it may result in serious problems such hepatic ischemia, biliary fistulas, or bleeding. To prevent such
problems, surgeons need to be very careful when differentiating between cystic artery and right hepatic artery. It is essential to comprehend this anatomical anomaly in
order to execute procedures that are safer and more successful.

Conclusion: A patient with an unusually "short cystic artery" or " wide cystic artery " is likely to have a *Moynihans hump". The caterpillar turn of the right hepatic artery
is subject to rare anatomical variations in its course that increase the risk of incorrect vessel ligation or injury during laparoscopic cholecystectomy.

Keywords: laparoscopic cholecystectomy, right hepatic artery, cystic artery ,Moynihan's hump, caterpillar turn
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1.  Introduction

The right hepatic artery (RHA) is rarely found in a complex
variant like Moynihan's hump, sometimes referred to as the
“caterpillar turn," 1. Figure 1 this variation is seen in laparoscopic
gall bladder surgeries. This variant is particularly significant in
laparoscopic cholecystectomy, where its proximity to the cystic
duct and gallbladder increases the risk of vascular injury 2+ This
anatomical variant presents a relative rarity with the potential to
seriously impair surgical results, occurring in between 1% and
13% of cholecystectomy patients. An increased risk of
unintentional injury to hepatic artery arises from Moynihan's
hump B,

In anatomy, the right hepatic artery lies posterior to the bile duct,
branching from the common hepatic artery and supplying the
right liver lobe. However, in cases of Moynihan’s hump, the
artery deviates into a tortuous course that brings it much closer to
the gallbladder neck and cystic structures @I,

Moynihan’s hump

+— Hepaticartery

Cysticartery

+— Bile duct

Fig 1: Moynihan’s Hump

The cystic artery supplies the gallbladder. Yet, the RHA may loop
around the cystic duct or other structures due to the aberrant
architecture seen in Moynihan's hump, frequently taking up a
maximum portion of Calot's triangle ©° Because of this, it may be
challenging to distinguish the cystic artery from hepatic artery. If
this is not done correctly, concerns could arise that could result in
haemorrhage, bile leakage, ischemia of the liver or common bile
duct injury 1,

Because Moynihan's hump is present, the surgeon must take extra
caution during laparoscopic cholecystectomy, a procedure where
accuracy is essential. With this anatomical variance, the surgery
becomes more challenging 1. With the rise of minimally invasive
surgeries, especially laparoscopic techniques, awareness of
vascular anomalies like Moynihan’s hump is vital ! Preoperative
imaging and meticulous intraoperative dissection are key to
managing this variant safely, ensuring that surgeons can perform
the procedure while minimizing the risk of injury to critical
vascular structures.
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2. Case Presentation

A 49-year-old female patient was planned laparoscopic
cholecystectomy diagnosed with chronic calculus cholecystitis.
Clinically presented with pain in abdomen since 6 months and
associated with loss of appetite. Also had complaints of hard
stools. She was a known case of type 2 Diabetic Mellitus and
hypertension on regular medication. On clinical examination
tenderness was present in right hypocondrium with Murphy’s
sign positive. Pre operative work up was done and patient
underwent laparoscopic cholecystectomy. The hepatocystic
triangle, which includes the cystic duct and cystic artery, is
revealed during laparoscopic cholecystectomy by retracting the
gallbladder. We proceeded with the hepatocystic triangle
dissection in anticipation of discovering the typical entrance of
two structures to the gallbladder. However, an anatomical
variation corresponded to the RHA and was observed as a
caterpillar-shaped loop within Calot's triangle, anterior to the
cystic duct. A single, relatively short Cystic Artery, unlike its
usual location, supplied irrigation to the gallbladder.
Additionally, Moynihan's hump was identified.”®’. This peculiar
configuration of the RHA occupied significant area of Calot's
triangle, which posed a challenge for the dissection of
neighbouring structures (Figure 2: Moynihan’s hump noticed in
laparoscopic cholecystectomy) 191,

Fig 2: Moynihan’s hump noticed in Laparoscopic
Cholecystectomy

LN- lymph node of lund, CA cystic artery, MH moynihan’s
hump, CD cystic duct

In order to provide a safe cholecystectomy, we followed the
parameters outlined in the “Critical View of Safety" document.
This included accurately identifying the structures and executing
the ligation close to the gallbladder to avoid accidentally injuring
the RHA [11]. The surgical team proceeded with great care as
they carefully excised and severed the cystic duct, starting near
the gallbladder.™?. Then cystic artery was ligated and transected

in order to reduce the possibility of injury to right hepatic artery
13
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Fig 3: Moynihan’s hump noticed in Laparoscopic
Cholecystectomy

The gallbladder was successfully removed from its bed in the
liver, despite the difficulties caused by the intricate architecture
4, Haemostasis was achieved, drain was placed and closure was
done. A seamless surgical procedure was evident from the fact
that the entire procedure took 2 hours and 32 minutes to complete
and that there was minimal blood loss. The patient tolerated the
procedure well and post operative period was uneventful. Drain
output was minimal and Drain was removed after 24 hrs. On Post
operative day 3 she was discharged. This emphasizes how crucial
it is to identify and accommodate such variances in order to
achieve successful surgical outcomes.

3. Discussion

Three major factors contribute to the complexity of the biliary
tree, cystic artery, and RHA anatomy, which together form the
hepatobiliary triangle: (1) the proximity of several critical
structures (the bile duct, the hepatic artery, and the portal vein) to
one another; (2) the presence of numerous anatomical variations
within these three structures; and (3) the frequency with which
these variations occur. Variations ranging from 20% to 50% are
not uncommon.Citations [14-18] Figure 3 shows Moynihan's
hump, an anatomical variant of the right hepatic artery that is
uncommon yet clinically significant [°1. Its characteristic
tortuosity and close proximity to the cystic duct and gallbladder
make it a critical structure to identify during hepatobiliary
surgeries, particularly laparoscopic cholecystectomy. Failure to
recognize this variant can result in serious complications,
including inadvertent vascular injury, bile duct damage, or
haemorrhage.

Moynihan's hump can cause unintentional injury that can result
in One of the most serious problems that is hepatic ischemia,
which occurs when the RHA is damaged. This can have a serious
effect on the patient's outcome by causing liver ischemia,
necrosis, or abscesses. Additionally, there is an increased risk of
developing biliary fistulas, which are improper connections
between the bile ducts and other organs that may result in bile
duct stenosis or cholangitis. Hemorrhage is another serious
complication for RHA injuries. It can cause significant bleeding
and may need to switch to an open surgical approach in order to
control the situation (6],
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Surgeons must possess a thorough awareness of Moynihan's
hump and its implications for cholecystectomy in order to reduce
these risks. Making better decisions during surgery and
preoperative preparation is made possible by the recognition of
this anatomical aberration 17,

In such situations, cystic duct should be dissected and ligated first
and then the cystic artery to avoid cystic artery tear and enhance
surgical results, consequently providing patient safety and
procedure effectiveness.

Therefore, in order to ensure a safe surgery, it is imperative that
we adhere to the safety protocols laid down by Strasberg. The
foremost of these protocols states that before to any gallbladder
ligation or cutting, we must be able to see precisely two
structures. 1819

Preoperative imaging may aid in the identification of this vascular
anomaly, although its detection can sometimes be difficult, even
with advanced techniques like CT angiography. Therefore,
intraoperative vigilance is essential. Surgeons must exercise
caution, and in complex cases where the anatomy is unclear,
strategies such as a “critical view of safety” technique may be
employed to avoid accidental injury to the artery. Surgeons must
remain vigilant in the presence of anatomical variants like
Moynihan's hump to reduce morbidity ?>24, Proper preoperative
planning, intraoperative awareness, and technique modifications
ensure that the risks associated with this variation are mitigated,
contributing to safer surgical outcomes.

4.  Conclusion

Moynihan's hump, an unusual variant of the right hepatic artery,
underscores the importance of anatomical awareness in
hepatobiliary surgery. The case study demonstrates greater
surgical accuracy and attention to detail in order to identify biliary
and vascular structures. When an exceptionally short cystic artery
is observed, the existence of moynihan's hump should be
considered.
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