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Application of “three lines and one plane” as anatomic landmarks
in laparoscopic surgery for bile duct stones

WANG Lei, HOU Hui, WU Chunli, YU Zongfan, WAN Shengyun
(Department of General Surgery, the Second Affiliated Hospital, Anhui Medical University, Hefei 230601, China)

Abstract Objective: To investigate the application value of using “three lines and one plane” as landmarks for extrahepatic
bile ducts in laparoscopic surgery for bile duct stones.
Methods: From January 2014 to December 2015, 445 cases of laparoscopic cholecystectomy and 70 cases of
laparoscopic common bile duct exploration consecutively performed in the First Department of General Surgery
of the Second Afhiliated Hospital of Anhui Medical University. “Three lines and one plane” which refers to the
upper curve of the duodenal bulb, the arc incisure curve of the hepatic pedicle of the right posterior lobe, the
middle line between the common hepatic duct and the common bile duct and the plane of the hilar plate, were
used as anatomical landmarks for extrahepatic bile ducts during operation in all patients.
Results: No bile duct injury or surgical death occurred in any of the entire group of patients. No open surgical
conversion was needed in patients undergoing laparoscopic cholecystectomy, while in those undergoing
laparoscopic common bile duct exploration, one case (1.4%) was converted to open operation and 2 cases (2.9%)

developed postoperative bile leakage that was cured by conservative treatment. All patients recovered uneventfully.
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Conclusion: Using “three lines and one plane” as guidance for dissection of the extrahepatic bile ducts can avoid bile
duct and vascular injury during laparoscopic surgery for bile duct stones. So, it is recommended to be used.
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Figure 1 Application of “three lines and one plane” and intraoperative operations

A: Schematic drawing of the “three lines and one

plane”; B: One case with clear Rouviere's sulcus (the black dotted line), and the white arrow showing the region as B line; C: One case

without clear Rouviere's sulcus but with B line (shown by the white arrow), and attention to the green line that may be sometimes

mistakenly regarded as the B line in cases with low cystic duct confluence; D: Bifurcation of left and right hepatic duct at the basilar part

of liver segment IVa of the hilar plate in one case with clear anatomical structures (the red line showing the C line)
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