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"Semicut” skill on the cystic duct
In laparoscopic cholecystectomy

Linxun Liu', Zhanxue Zhao' and Jinyu Yang*

Department of General Surgery, Qinghai Provincial People’s Hospital, Xining, China

This study aimed to decrease the incidence of residual stones in the cystic duct
and consequently decrease the incidences of intractable pain and the formation
of a small gallbladder after laparoscopic cholecystectomy (LC). We changed the
order of the clamps when performing LC, used the “semicut” skill of the cystic
duct, and removed the stones residing in the cystic duct. A total of 45 patients
underwent the operation, and all operations were completed successfully. This
technique did not increase the operation time or difficulty. In conclusion, the
“semicut” skill of the cystic duct is a safe and feasible surgical method that may
change the occurrence of intractable pain after LC.
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Introduction

Cholecystectomy is the main surgical method for the treatment of cholecystolithiasis.
Unfortunately, between 5% and 47% of patients present with recurrent gastrointestinal
symptoms post-operatively, such as abdominal pain, dyspepsia, nausea, vomiting, fever,
diarrhea, and jaundice (1). Residual gallstone in cystic duct is one of the causes of the
above symptoms. The spiral valvular structure in the cystic duct protects cholecystoliths
from falling into the common bile duct and makes the small stones remain in the cystic
duct, resulting in residual stones in the cystic duct, intractable pain, and the formation of
a small gallbladder after laparoscopic cholecystectomy (LC) (2). The literature has
reported a high incidence of residual gallstones in cystic ducts after laparoscopic
cholecystectomy of approximately 12.3% (3). However, this was reported 21 years ago,
and there is no detailed statistics at present. When LC is widely utilized, the incidence of
residual gallstones in the cystic duct will gradually increase (4). Surgeons should have a
strong awareness of the location of the gallstones within the cystic duct (5). We changed
the clamp action and the sequence of cystic duct clamping during LC, which we call the
“semicut” skill of the cystic duct. This study aimed to introduce a novel and safe method
for assessing the anatomy of the gallbladder triangle. We hope to accumulate data and
assess whether there will be a reduction in intractable pain in patients in the future.

Materials and methods
Patients

This study included 45 patients (men, 17; women, 28; age, 27-76 years) with an
average age of 51 years who presented in the general surgery department of Qinghai
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Province People’s Hospital from June 2021 to February 2022.
All patients had a history of gallstones for 3-15 years. Before
the operation, 31 patients underwent routine abdominal color
Doppler ultrasonography, which showed the presence of
single or multiple gallstones, the largest of which was 33 mm,
without intrahepatic bile duct or common bile duct stones,
and there was no common bile duct coarsening in the
patients; meanwhile, gallstones in the gallbladder duct were
observed in two patients. Twelve patients with gallstone
pancreatitis were admitted to our department. Seven patients
were diagnosed with gallbladder enlargement with gallstones
by
ultrasonography and abdominal CT examination. The other

and acute pancreatitis abdominal color Doppler
five patients were diagnosed with gallbladder enlargement,
acute pancreatitis, and peripancreatic exudation by abdominal

CT examinations. All patients underwent elective LC.

Operative method

First, patients were treated by undergoing general anesthesia
with endotracheal intubation, and they were positioned with
their heads kept high, and their feet placed low. The
conventional three-hole method was used, and the artificial
pneumoperitoneum pressure was set at 12-14 mmHg. In
patients with high tension in the gallbladder, puncture and
decompression were performed first, and adhesions around
the gallbladder and the dissected gallbladder triangle were
separated. We set the junction of the gallbladder neck and the
cystic duct as the distal end of the cystic duct, whereas the
junction of the cystic duct into the common hepatic duct was
set as the proximal beginning of the cystic duct. Stones at the
gallbladder neck have a great impact on the triangular
gallbladder. The gallbladder or the
gallbladder ampulla was cut to remove the stone first, and
the gallbladder duct was dissected to the distal part of the
gallbladder duct. The distal part of the gallbladder duct was
gently pinched and handled with the separating forceps. We

dissection of the

summarized the steps in the treatment of a cystic duct during
LC operation as follows: (1) When handling the cystic duct
containing stones, the stones should be pushed and squeezed
gently into the gallbladder, and then the titanium clip should
be clamped at the distal end of the cystic duct. (2) If the
stone is incarcerated and cannot be pushed out of the cystic
duct, the cystic duct should not be pinched excessively, or the
stone fragments will drop into the common duct unless the
titanium clip is clamped at the distal end of the cystic duct.
(3) If the stones are embedded at the proximal beginning of
the cystic duct, the titanium clip should be clipped at the
distal end of the cystic duct to prevent the gallbladder stones
from falling into the cystic duct again, and the titanium clip
should be as close as possible, leaving a long enough cystic
duct for any later operations. (4) If there are no stones in the
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cystic duct, the titanium clip should be clamped at the distal
end to prevent the gallbladder stones from falling into the
cystic duct, and the titanium clip should be as close as
possible (1), (3), (4). To complete the operation, the following
operations should be performed: The anterior wall of cystic
duct should be cut in half to make sure the incision is far
away from common bile duct; that is, the cystic duct
“semicut” skill. The stones should be extruded with separating
forceps from the incision or the small stones may be milked
out of the cystic duct by the natural pressure of the biliary
clear flow of bile should then be
observed. After that, a titanium clip should be clamped

bile and smooth and

between the incision and approximately 0.5cm from the
common bile duct. Finally, the gallbladder should be removed
from the gallbladder bed routinely, and a negative pressure
drainage tube should be placed in the abdominal cavity.

Results

The operation lasted 30-60 min, with an average of 45 min.
Two patients diagnosed with cystic duct stones by color
their
removed by this method. Seventeen of the remaining 43

Doppler ultrasonography had stones  successfully
patients had suspected cystic duct stones because the bile
removed from the incision was not clear during the operation.
Using this method, 10 patients were confirmed to have
cholelithiasis, and the stones were successfully removed. The
remaining 26 patients did not have any cystic duct stones that
were found during the operation but still underwent the
“semicut” technique. We found white flocculent bile with
sand flowing out of the cut cystic duct in these patients.
Although it is impossible to judge whether the cystic duct
contains stones according to the principle of gallstone
formation, we believe that they will eventually develop into
stones in the residual cystic duct in the future. All patients
left the hospital within 3-5 days after the operation. None of
the patients developed abdominal pain or jaundice of the skin
related to stones or biliary tract infections during
hospitalization. After the operation, routine blood biochemical
examinations were performed, including total, direct, and
indirect bilirubin levels. Among the patients, four had an
elevated total bilirubin of up to 79.6 umol/l, accompanied by
mildly elevated alanine aminotransferase and glutamic
The bilirubin/total

bilirubin level was less than 50%. The cause of jaundice was

oxaloacetate aminotransferase. direct
related to a surgical stress reaction or transient liver
functional damage. The blood biochemistries returned to
normal 2 days after symptomatic treatment. The drainage
tubes were removed 3 days after the operation in the patients
if there were no complications. Patients were interviewed by
telephone, and no patient had a fever, jaundice of the skin, or

right epigastric discomfort. A follow-up period from 3 to 12
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months from the operation showed that none of the patients
developed the above symptoms, and the patients had
recovered well.

Discussion

The reasons for the occurrence of residual gallstones in the
cystic duct include the instruments, the experience of surgeons,
and their proficiency in performing LC operations. Patients
often worry that LC cannot “remove the whole” gallbladder
compared with open surgery. Some hospitals lack the
conditions for intraoperative choledochoscopy, but large
center hospitals also have problems regarding the size and
location of cystic duct stones during LC operation because of
the lack of inspection of the anatomical structure of the cystic
duct (6). We found that 22% (10/45) of patients with cystic
duct stones had their stones removed by the cystic duct
“semicut” skill, and this incidence was close to the reported
incidence of residual cystic duct stones. If LC had been
performed routinely, these 10 patients would have had cystic
duct stones that were likely to be left or partially left in the
process, but now, we can remove them completely. If the
stones are broken during pinching, the remaining stones will
be “washed out” by the flow of the bile, which can effectively
reduce the occurrence of residual stones in the cystic duct.
The cystic duct “semicut” skill is a modification of the order
and cutting method. After using this modification, the
operation time was not prolonged. The cystic duct “semicut”
skill only takes 3-5min, averaging 4 min. There was no
difference in the time of traditional LC compared to the new
method (Figure 1). This new method can be quickly mastered
by doctors who have mastered laparoscopic cholecystectomy,
and this technique only changes the order of the placement of
the clamps (Figure 2). Stones located in different parts of the
cystic duct should be handled by different methods. The
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FIGURE 1

Comparison of the surgical time between the two procedures. No
significant difference was found between the two groups.
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FIGURE 2
Order of the clamp placements on the cystic duct. (A) “semicut” skill
on the cystic duct; (B) traditional procedure on the cystic duct.

cystic duct “semicut” skill does not influence the operation,
the
Remarkably, the remaining wall of the cystic duct after cutting

especially  during clamping of the titanium clip.
should not be too “thin” to avoid the disruption of the cystic
duct, which could influence any subsequent operations.
Therefore, we did not quantify the size of the “semicut” skill.
For patients with thinner cystic ducts, we believe that this
technique is not necessary; in these patients, only separation
forceps are needed to squeeze the cystic duct so that even
small stones are removed from the common bile duct because
the stones have the same size as Oddis sphincteral stones. If
the cystic duct is larger than 1.5 cm during laparoscopy, the
cystic duct “semicut” skill can be used. After performing the
cystic duct “semicut” skill, the bile duct is rarely disrupted,
and the stones in the cystic duct can easily flow out from the
incision; therefore, this method is suitable for use with LC.

In conclusion, the “semicut” skill of the cystic duct is a safe
and feasible surgical method that may change the occurrence of
intractable pain after LC. We will follow the current patients
and reassess them in 5 years to determine whether this new
technique can reduce the incidence of epigastric discomfort
caused by stones in the cystic duct.

Data availability statement

The datasets presented in this study can be found in online
repositories. The name of the repository is Dryad and accession
number is doi:10.5061/dryad.9s4mw6mmd.

Ethics statement

The studies involving human participants were reviewed
and approved by This study was approved by the ethics

frontiersin.org


https://doi.org/10.3389/fsurg.2022.1004290
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Liu et al.

committee of Qinghai Provincial People’s Hospital. The
patients/participants provided their written informed consent
to participate in this study.

Author contributions

LL and ZZ have made equal contributions to the article
and are co-first authors. LL was the patient’s doctor; ZZ
contributed to manuscript drafting; JY handled the revision
of the manuscript for important intellectual content. All
authors contributed to the article and approved the
submitted version.

Funding

The study was supported by the Science and Technology
Department of Qinghai Province (no. 2018-ZJ-758).

References

1. Grossman JG, Johnston WR, Fowler KJ, Williams GA, Hammill CW,
Hawkins WG. A diagnosis reconsidered: the symptomatic gallbladder remnant.
J Hepato-Bil Pancreat Sci. (2019) 26:137-43. doi: 10.1002/jhbp.613

2. Demetriades H, Pramateftakis MG, Kanellos I, Angelopoulos S, Mantzoros
I, Betsis D. Retained gallbladder remnant after laparoscopic
cholecystectomy. ] Laparoendosc Adv Surg Tech A. (2008) 18:276-9. doi: 10.
1089/1ap.2006.0210

3. Mahmud S, Hamza Y, Nassar AH. The significance of cystic duct stones
encountered during laparoscopic cholecystectomy. Surg Endosc. (2001)
15:460-2. doi: 10.1007/s004640000375

Frontiers in Surgery

04

10.3389/fsurg.2022.1004290

Acknowledgments

The authors acknowledge the help of the Science and
Technology Department of Qinghai Province.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their
affiliated organizations, or those of the publisher, the editors
and the reviewers. Any product that may be evaluated in this
article, or claim that may be made by its manufacturer, is not
guaranteed or endorsed by the publisher.

4. Chowbey P, Sharma A, Goswami A, Afaque Y, Najma K, Baijal M, et al.
Residual gallbladder stones after cholecystectomy: a literature review. J Minim
Access Surg. (2015) 11:223-30. doi: 10.4103/0972-9941.158156

5. Yang XB, Xu AS, Li JG, Xu YP, Xu DS, Fu CC, et al. Dilation of the cystic duct
confluence in laparoscopic common bile duct exploration and stone extraction in
patients with secondary choledocholithiasis. BMC Surg. (2020) 20:50. doi: 10.
1186/512893-020-00705-y

6. Dijk AH, Reuver PR, Besselink MG, Laarhoven KJ, Harrison EM, Wigmore
SJ, et al. Assessment of available evidence in the management of gallbladder
and bile duct stones: a systematic review of international guidelines. HPB (Oxf).
(2017) 19:297-309. doi: 10.1016/j.hpb.2016.12.011

frontiersin.org


https://doi.org/10.1002/jhbp.613
https://doi.org/10.1089/lap.2006.0210
https://doi.org/10.1089/lap.2006.0210
https://doi.org/10.1007/s004640000375
https://doi.org/10.4103/0972-9941.158156
https://doi.org/10.1186/s12893-020-00705-y
https://doi.org/10.1186/s12893-020-00705-y
https://doi.org/10.1016/j.hpb.2016.12.011
https://doi.org/10.3389/fsurg.2022.1004290
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	"Semicut” skill on the cystic duct
in laparoscopic cholecystectomy
	Introduction
	Materials and methods
	Patients
	Operative method

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


