


Case report 
Double Cystic Artery Arising from the Right Hepatic Artery During Laparoscopic Cholecystectomy: A Case Report

Abstract
Anatomical variations of the cystic artery are frequently encountered during laparoscopic cholecystectomy and may increase the risk of intraoperative complications if not properly recognized. Among these variations, the presence of a double cystic artery represents a relatively uncommon but clinically important anomaly. We report the case of a 52-year-old female patient who underwent elective laparoscopic cholecystectomy for symptomatic cholelithiasis. Preoperative ultrasonography revealed multiple millimetric gallstones within the gallbladder, and laboratory findings were within normal limits. During dissection of Calot’s triangle, two distinct cystic arteries originating from the right hepatic artery were identified. After achieving the critical view of safety, both arteries were individually clipped with two clips and divided. The procedure was completed laparoscopically without complications. The patient was discharged on postoperative day one, and histopathological examination revealed chronic cholecystitis. Awareness of cystic artery variations is essential to prevent intraoperative bleeding and ensure safe laparoscopic cholecystectomy.
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Introduction
Laparoscopic cholecystectomy is considered the gold standard treatment for symptomatic gallstone disease and is one of the most frequently performed surgical procedures worldwide (1). Although the procedure is generally safe, anatomical variations within Calot’s triangle may increase the risk of vascular or biliary injury during surgery (2).
The cystic artery most commonly originates from the right hepatic artery and typically appears as a single branch supplying the gallbladder (3). However, several variations have been described, including aberrant origin, accessory arteries, and duplication of the cystic artery (4).
Duplication of the cystic artery, also known as double cystic artery, represents an important anatomical variation that may lead to unexpected intraoperative bleeding if one of the arterial branches is not recognized (5). Large clinical series evaluating laparoscopic visualization of Calot’s triangle have demonstrated considerable variability in the origin and course of the cystic artery (6,7).
Therefore, careful dissection of Calot’s triangle and strict adherence to the critical view of safety (CVS) technique remain essential for the safe identification of cystic structures during laparoscopic cholecystectomy (8).
In this report, we present a case of double cystic artery originating from the right hepatic artery encountered during elective laparoscopic cholecystectomy.

Case Presentation
A 52-year-old female patient presented with intermittent right upper quadrant abdominal pain. Abdominal ultrasonography demonstrated multiple millimetric gallstones within the gallbladder. There were no findings suggestive of acute cholecystitis. Laboratory parameters, including liver function tests and inflammatory markers, were within normal limits.
Based on the diagnosis of symptomatic cholelithiasis, the patient was scheduled for elective laparoscopic cholecystectomy.
Under general anesthesia, a standard four-port laparoscopic approach was used. Following retraction of the gallbladder, careful dissection of Calot’s triangle was performed.
During the dissection, two separate cystic arteries originating from the right hepatic artery were identified supplying the gallbladder. After obtaining the critical view of safety, both arterial branches were individually isolated (Figure 1).
Each cystic artery was secured using two surgical clips and then divided. The cystic duct was clipped and divided in the standard manner. The gallbladder was subsequently dissected from the liver bed and removed laparoscopically.
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Figure 1: Intraoperative laparoscopic view of Calot’s triangle demonstrating two distinct cystic arteries originating from the right hepatic artery during dissection.
The procedure was completed without intraoperative complications. The postoperative course was uneventful, and the patient was discharged on postoperative day one. Histopathological examination revealed chronic cholecystitis.

Discussion
A detailed understanding of hepatobiliary anatomy is essential for surgeons performing laparoscopic cholecystectomy. Although the cystic artery typically arises as a single branch from the right hepatic artery, numerous anatomical variations have been reported in the literature (3,4).
Several clinical and anatomical studies have demonstrated that the cystic artery may present with variations in origin, number, and course within Calot’s triangle (6). Recent studies evaluating intraoperative laparoscopic visualization have confirmed considerable variability in the position of the cystic artery relative to the cystic duct and gallbladder (7).
Duplication of the cystic artery is a less common but clinically important variation. In such cases, two arterial branches may supply the gallbladder, typically providing vascular supply to the superficial and deep surfaces of the gallbladder wall (4). Failure to recognize the accessory branch may lead to unexpected bleeding during surgery (5).
Large observational studies have emphasized that careful identification of all structures within Calot’s triangle is crucial to prevent vascular injury during laparoscopic cholecystectomy (6,7). Previous anatomical studies have also demonstrated a wide spectrum of cystic artery variations, highlighting the importance of recognizing these vascular anomalies during hepatobiliary surgery (9–12).
The critical view of safety, first described to reduce bile duct injuries, also facilitates recognition of vascular variations by ensuring that only the cystic duct and cystic artery are entering the gallbladder before division (8).
In the present case, careful dissection of Calot’s triangle allowed identification of two cystic arteries originating from the right hepatic artery. Both arteries were clipped individually after achieving the critical view of safety, enabling safe completion of the procedure without intraoperative complications.
This case highlights the importance of awareness of anatomical variations of the cystic artery during laparoscopic cholecystectomy and reinforces the role of meticulous dissection in preventing vascular injury (13–15).

Conclusion
Double cystic artery is an uncommon but clinically significant anatomical variation that may be encountered during laparoscopic cholecystectomy. Failure to recognize this variation may increase the risk of intraoperative bleeding. Careful dissection of Calot’s triangle and strict adherence to the critical view of safety technique remain essential for the safe management of vascular anomalies during gallbladder surgery.
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