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Caterpillar hump, also referred to as Moynihan’s hump, is a right hepatic artery with tortuous course within
the Calot’s triangle, which carries a major risk of accidental injury and ligation during laparoscopic cholecys-
tectomy. Its already rare incidence (about 3.81%), in association with the typical presence of 1 or 2 cystic ar-
teries, makes our case unique since it involves a caterpillar hump with 5 distinct arterial branches.

We report a case of caterpillar hump detected during elective laparoscopic cholecystectomy for symptomat-
ic cholelithiasis in a 49-year-old man. A large vessel-like structure with an uncertain termination was initially
identified after the hepatocystic triangle dissection. The structure was eventually discovered to have a helical
route and re-enter the liver. Although more than 2 elements entered the gallbladder, which exceeded the ‘crit-
ical view of safety’ requirements, a thorough dissection was performed. The surgery is successfully completed
when all branches end up in the gallbladder.

This report summarizes the clinical and surgical importance of the caterpillar hump, highlighting the necessi-
ty for precise anatomical knowledge and the implementation of a “culture of safety” to prevent complications.
The concept of “structure” in achieving the “critical view of safety” must encompass its variations and anoma-
lies. Therefore, surgeons must be aware of the potential for multiple arterial branches supplying the gallbladder.
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Introduction

The anatomical feature known as “caterpillar hump” or
“Moynihan’s hump” is a notable gross anatomical finding of
the right hepatic artery (RHA), which exhibits a tortuous course
along Calot’s triangle, typically close to the neck of the gall-
bladder. This anatomical relationship can lead to formation of
a short cystic artery, thereby increasing the risk of an acciden-
tal injury or ligation of right hepatic artery, as may be mistak-
enly regarded as the cystic artery [1]. Its incidence is report-
ed to be between 1.3% and 13.3% [2,3], and according to a
recent metanalysis, it was found in 3.81% of 8418 cases [4].

We present a case of a patient undergoing elective laparoscop-
ic cholecystectomy in which an unexpected finding was not-
ed: a caterpillar hump with 5 arterial branches. This peculiar-
ity of multiple branches of an already rare variant makes this
case extremely rare, confirms the diversity of the anatomy of
the biliary tree, and further enhances knowledge of the mor-
phological features of caterpillar hump.

Case Report

A 49-year-old man with a history of Gilbert syndrome and no
other known comorbidity was evaluated in the Emergency
Department due to an episode of biliary colic. During the evalu-
ation of the incident, an upper-abdominal ultrasound revealed
multiple gallbladder microlithiasis without evident signs of in-
flammation. Additionally, liver function tests showed derange-
ments. The patient underwent a routine preoperative assess-
ment, which included an MRCP, which showed no additional
findings concerning the biliary tree. Two months later, he had
an elective laparoscopic cholecystectomy performed using 4
trocars, video recorded and supervised by a second special-
ist to ensure confirmation of the critical view of safety (CVS)
before clipping, in accordance with our department’s stan-
dard protocol.

Once the hepatocystic triangle was dissected in the anterior
plane, a vessel-like structure was identified adjacent to the gall-
bladder wall, exhibiting an upward course, an unusually large
diameter, and an unclear termination (Figure 1A). A second
structure presumed to be the cystic duct was also recognized.
The gallbladder was partially mobilized away from the cystic
plate on the anterior and posterior planes, and a careful clear-
ance of fibrofatty tissues within the triangle was performed
to increase visibility of all critical structures. Consequently, an
aberrant anatomical variation was observed, as the first struc-
ture was noted to re-enter the liver behind the gallbladder fun-
dus. It exhibited a tortuous course, especially when grasping
was released, while 5 small branches were observed entering
the gallbladder (Figure 1B, 1C).
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During a short intraoperative time-out, the entire surgical team
concluded they were encountering a possible RHA exhibiting
a “caterpillar hump” giving rise to multiple fine cystic arteries.
There was no doubt about the orientation of all structures in-
volved, as the detachment from the liver bed extended beyond
three-fifths, and the entire triangle was cleared. More than 2
structures were present in both planes, which was contrary
to the CVS requirements before clipping. However, all of them
were directed toward the gallbladder. Each arterial branch, along
with the cystic duct, was clipped separately and divided. The
patient was discharged 1 day later, with an uneventful post-
operative recovery. Two months after discharge, he had fully
resumed his regular activities and dietary routine.

Discussion

When one of the most commonly performed operations in the
field of general surgery encounters the unpredictable and fas-
cinating diversity of biliary and vascular anatomy, the exist-
ing analogies between the revealed anatomical structures and
various creatures of the animal kingdom can ignite our imagi-
nation. Additionally, during an elective laparoscopic cholecys-
tectomy performed at our hospital, we encountered an unex-
pected finding: in addition to the well-known variant of the
RHA caterpillar hump, there were 5 arterial branches resem-
bling the legs of a caterpillar, which typically has 3 pairs of legs.

According to a systematic review by Marano et al, the artery is
located posteriorly to the common hepatic duct in 60% of cas-
es and anteriorly in 40%, forming a single loop in 55% of cases
and a double-loop in 45%, respectively [5]. A recent systematic
review and metanalysis by Asghar et al found that the posteri-
or hump in relation to the common bile duct (CBD) was 3 times
more common than the anterior one [4]. Typically, the cystic ar-
tery emerged from the distal limb and was also extremely short
when the hump was double looped in 90% of cases [4]. In addition,
when a single loop is present, the cystic artery can arise proximal-
ly and cross over the RHA before entering the gallbladder [3-6].

According to the Nagpur Classification, as referenced by
Rahate et al, caterpillar humps can be categorized as supra-
cystic, paracystic, or infracystic, based on their relationship to
the cystic duct. Additionally, each category may be further clas-
sified into anterior or posterior humps, depending on the po-
sition of the hump relative to the CBD or to the common he-
patic duct (CHD). Supracystic and infracystic humps have only
1 long cystic artery, which bifurcates into anterior and posteri-
or branches. In contrast, paracystic humps have shorter ante-
rior and posterior cystic arteries that originate separately [7].

Based on the above classification and the intraoperative im-
ages (Figure 1A-1E), the caterpillar hump of our patient was
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Figure 1. Operative screenshots. (A) An anterior view of the primary steps of dissection through the anterior plane. A vessel-like
structure was thought to be a caterpillar hump. (B) An anterior view of the expected critical view of safety. (C) An anterior
view of the expected critical view of safety with highlights. (D) The anterior view of the clipped cystic duct and of the 4 out
of 5 arteries, with the grasping still in place. The right hepatic artery exhibits a more linear form. (E) The anterior view at the

end of the resection reveals a fully visible caterpillar hump.

classified as a supracystic one, and it is an extremely rare vari-
ant, on the one hand because it had 5 distinct arterial branches
compared to the ‘only 1’ cystic artery, and on the other hand,
because according to Rahate et al, numerous cystic arteries
result from a paracystic caterpillar hump [7].

Both intraoperative and postoperative outcomes highlight
the clinical and surgical importance of possible RHA damage.
Strasberg et al noted that an injury to the right hepatic artery
causes right liver infarction in only 10% of cases. Consequently,
repair of the vessel is not always feasible or valuable [8]. On
the other hand, the ligation, cauterization, or sectioning of the
RHA can lead to right liver ischemia, atrophy, and hepatic ne-
crosis or abscess formation [9]. The condition may also lead
to stenosis of the CBD as a result of ischemia, which can con-
sequently result in recurrent episodes of cholangitis and po-
tentially progress to cirrhosis [10]. Furthermore, a partial vas-
cular injury may result in the formation of a hepatic artery
pseudoaneurysm, which can cause significant and potentially
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fatal hemorrhage in the late postoperative period [11]. It is
also crucial to recognize that any vascular injury can lead to
bleeding during laparoscopy, which can compromise the visi-
bility of the operative field. Attempts to control this bleeding
through blind hemostasis or clipping can inadvertently result
to CBD injury [12].

A significant concern that emerges is the ambiguity surround-
ing the terminology used in relation to intraoperative findings.
One must consider whether caterpillar hump is merely a variant
of abnormal gross anatomy or if it is an abnormal (replaced or
accessory) right hepatic artery exhibiting a helical configuration
within the triangle. As noted by Marano et al, the incidence of
a right accessory hepatic artery originating from the superior
mesenteric artery is 18.3%, which is close to the worldwide
incidence of the hump, recorded at 6.9% [5]. Asghar et al con-
cluded that anastomosing channels between the proper hepat-
ic artery and the right accessory hepatic artery can form a cat-
erpillar hump on the right hepatic artery [4]. That observation
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was based on Andall et al’s documentation of a connection be-
tween the various abnormal origins of single and double cys-
tic arteries and those multiple anastomoses [13], which sug-
gests that a caterpillar hump is usually a sign of an abnormal
right hepatic artery, but not always vice versa.

A secondary consideration pertains to whether intraoper-
ative gallbladder traction during laparoscopic cholecystec-
tomy, which is predicated on the fundamental principles of
tension and counter-tension, as well as the dissection and
detachment of tissues and major structures, can transiently
alter the morphology of the RHA, rendering it less tortuous.
In our case, it was clear that the initial, more linear shape of
the RHA (Figure 1D) transformed into a pronounced curvature
following further dissection of the major vessel and ligation of
the 5 arterial branches at the end of resection. Consequently,
the RHA may be more accurately described as a caterpillar
hump (Figure 1E). Marano et al noted that the similar inci-
dence of the caterpillar hump observed in both cadaveric and
operative groups (6.9% vs 7%) suggests that surgical maneu-
vers are unlikely to induce significant vascular aberrations [5].

A final concern pertains to the definitiveness of the term “2
and only 2” structures, which is 1 of the 3 criteria of the “crit-
ical view of safety” concept. What happens in cases where
there are 2 or more arterial branches that all supply the gall-
bladder, as observed in our patient? Strasberg et al suggested
that a significant contributor to bile duct injury is misidentifica-
tion of the bile duct as either the cystic duct or the artery [14],
and described the CVS concept around 30 years ago [8]. The
CVS is not always feasible, as in the presence of anatomical
variations or in cases of advanced cholecystitis, which can in-
crease surgical difficulty and the associated morbidity [15].
Consequently, CVS appears to have some limitations and it
should be integrated into a general culture of safety in chole-
cystectomy. This integration should include a thorough under-
standing of intense anatomical structures, the application of ap-
propriate techniques, and education on the possible mistakes
and the bail-out strategies in difficult cases [16]. The surgical
team needs to be aware of the “culture of safety in cholecys-
tectomy” concept (COSIC) [17,18]. To prevent fatal complica-
tions and carry out a safe operation, surgeons facing over 2
structures inside Calot ‘s triangle must fully understand the
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RHA anatomy and alterations [4]. Vascular variations of the
cystic and right hepatic artery are considered to be an ana-
tomical risk factor for vascular injuries [19].

Understanding surgical anatomy in laparoscopic cholecystec-
tomy is critical for recognizing non-typical structures, as in our
case. The proper use of the CVS, as well as knowledge of spe-
cific anatomy, assists surgeons in correctly managing these
additional structures and preventing serious vascular or bil-
iary injury [20].

After discussion among the members of our department, it
was decided that this specific case would be discussed at the
next meeting of the Hellenic Task Force on the Typology of
Safe Laparoscopic Cholecystectomy (HETALCHO).

Conclusions

When assessing the concept of “structure,” one should include
its variants and its aberrations. Additionally, the philosophy
of safe cholecystectomy is restated as a consequence of op-
erative security control, in particular when it involves multi-
ple components such as a bile vessel and over 2 cystic arteries
that enter the gallbladder. Even 5 cystic arteries are possible,
and understanding of this variance, as well as meticulous dis-
section of these structures in the hepatocystic triangle, should
coexist nicely with CVS principles. We regard this assumption
to be a deeper understanding of the CVS concept, rather than
an exception to its principles.
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The patient has provided written informed consent for the
publication of this case report, which includes the accompa-
nying images.
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