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Abstract

Background: The cystic duct, which connects the gallbladder to the common hepatic duct, is a tortuous channel susceptible to
obstruction by cystic duct stones (CDS). Hence; the present study was conducted for assessing the incidence, classification and
laparoscopic management of cystic duct stones in a tertiary care teaching hospital.

Materials &methods: A prospective study was carried out for 60 patients one year from may 2022 to may 2023 by a single
surgeon and his team. All the patients were subjected to laparoscopic cholecystectomy using standard 4- port technique after
documentation of GB calculi using ultrasonography for diagnosis. The whole series of patients were followed for a period
6months-1 year with history & clinical examination and USG & LFTs whenever need felt.All cases of symptomatic gall stone
disease plan for laparoscopic cholecystectomy, whichare having cystic duct stone detected intraoperatively of this study.Patients
with cholelithiasis with CBD stone, Mirizzi syndrome and patients in whom subtotal cholecystectomy was done and cases which
needed conversion into open cholecystectomy exclude of this study. All the results were recorded in Microsoft excel sheet and
were subjected to statistical analysis using SPSS software.

Results:We performed 60 laparoscopic cholecystectomy from may 2022 to may 2023. Out of them, 60% were female and 40%
were males. 50% were between the age group of 40-50 years, 20% were between 30-40 years and 10% were between 50-60 years
and 6% were less than 30 years and 14% more than 60 years old. We have 2 cases of sickle cell, a 28 year female and 21year old
male and one case 23 year old female with PCOD. 60% of patients were operated on for symptomatic cholelithiasis, whereas
30% were operated for Acute cholecystitis. We found cystic duct stones in 10% patients having impacted stones with proximal
duct stones in 2patients, distal stones in 2 patients, 1 patient had stones in the middle part of the cystic duct and 1 patients are
having freely mobile stones. LFT was normal in all of the cases. Preexisting mild pain was there in all of the cases.

Conclusion: One important cause of PCS is the underreporting and underestimation of CD stone occurrence. Let us assume,
however, that during a laparoscopic cholecystectomy, careful attention is paid to CD and that certain simple and safe
manoeuvresare utilized.
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Introduction

The cystic duct, which connects the gallbladder to the
common hepatic duct, is a tortuous channel susceptible
to obstruction by cystic duct stones (CDS). These stones
typically form in the gallbladder and migrate into the
cystic duct. CDS can cause a spectrum of disease,
ranging from biliary colic to cholecystitis to Mirizzi’s
syndrome (MS), in which the common hepatic duct is
obstructed by inflammation surrounding the gallbladder
or cystic duct.” 3Laparoscopic cholecystectomy (LC)
has favored the division of cystic duct closer to the gall
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bladder. This is of paramount importance to avoid
iatrogenic injury to the common bile duct. However,
this renders the possibility of leaving a long cystic duct
remnant. Frequently, even gall bladder remnants remain
behind either because of performance of subtotal
cholecystectomy or as a result of improper
identification of the gall bladder—cystic duct junction,
due to inadequate skeletonization of the cystic duct.*
5As the rate of bile duct injury in the first years after the
first laparoscopic cholecystectomy is increased
compared to open cholecystectomy, the focus has
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shifted to preventing those injuries, leading to the
adoption of the Critical View of Safety (CVS) routine.
The aim of safe cholecystectomy principles is to
promote the recognition of gallbladder elements before
resection to reduce the risk of the common bile duct and
vascular injuries and avoid mistakes due to anatomical
alterations and altered visual perception. Dissecting the
entire infundibulum off the liver bed and exposing the
elements of the Calot triangle before resection.6-
9Hence achieve CVS; the present study was conducted
for assessing the incidence, classification and
laparoscopic management of cystic duct stones in a
tertiary care teaching hospital.

Materials & methods

The present study was conducted for assessing the
incidence, classification and laparoscopic management
of cystic duct stones in a tertiary care teaching
hospital. A prospective study was carried out for 60
patients over one year from may2022 to may 2023 by a
single surgeon and his team.All the patients were
subjected to laparoscopic cholecystectomy using
standard 4- port technique after documentation of GB
calculi using ultrasonography for
diagnosis.Intraoperatively attention was focused on the
cystic duct contour,dilation, unusual bulge, tactile
feedback using Maryland forceps and any undue
adhesions.Different manoeuvres were exploited to
manipulate cystic duct stones whenever found near Gall
Bladder, or CD-CBD junction was dissected, cystic duct
ligated close to CBD or transverse/longitudinal incision
over a cystic duct to extract the stones before clipping
the cystic duct-CBD junction.The cystic duct stones
were arbitrarily classified and managed accordingly. The
whole series of patients were followed for a period
6months-1 year withhistory& clinical examination and
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USG & LFTs whenever need felt. All cases of
symptomatic gall stone disease plan for laparoscopic
cholecystectomy which are having cystic duct stone
detected intraoperatively or  preoperatively by
ultrasound include of this study.Patients with
cholelithiasis with CBD stone, Mirizzi syndrome and
patients in whom subtotal cholecystectomy was done
and cases which needed conversion into open
cholecystectomy exclude of this study. All the results
were recorded in Microsoft excel sheet and were
subjected to statistical analysis using SPSS software.

Results

We performed 60 laparoscopic cholecystectomyfrom
may 2022 to may 2023. Out of them, 60% were female
and 40% were males. 50% were between the age group
of 40-50 years, 20% were between 30-40 years and
10% were between 50-60 years and 6% were less than
30 years and 14% more than 60 years old. We have 2
cases of sickle cell, a 28year female and 2lyear old
male and one case 23year old female with PCOD.60%
of patients were operatedfor symptomatic cholelithiasis,
whereas 30% were operated for Acute cholecystitis. We
found cystic duct stones in 10% patients having
impacted stones with  proximal duct stones in 2
patients, distal stones in 2 patients, 1 patient had stones
in the middle part of the cystic duct and 1 patients are
having freely mobile stones (Table 2). 60% cases of
these cystic duct stone patients are female and 40%
cases are male, 53 were having multiple small stones in
gall bladder in USG. Intraoperatively we had come
across long cystic duct in 20% cases, visible stone in
20% cases, distal cystic duct adhesion to CBD in 10%
cases, non-uniformity of duct /abnormal bulge in 50%
cases (Table 2). LFT was normal in all of the cases.
Preexisting mild pain was there in all ofthecases.

Table 1: Classifications and management of Cystic duct stone

Cystic duct stone Management
1. Mobile stones Milking of the cystic duct by Maryland and non-toothed grasp and clipping
distal to stone
1. Impactedstones
. Proximal (a) Clipped distally
. Middle(b) Clipped distally-open cystic duct-remove stones- clipped proximally
. Distal(c) Complete dissection of cystic duct up to CD-CBD junction-clip distally -
transverse/longitudinal incision to remove the stone-clipped proximally

Table 2: Incidence and Predisposing Factors of Cystic duct stones

Cystic duct stones Total (6)
Mobile stones 1
Proximal impacted 2
Middle impacted 1
Distal impacted 2
Factors
USG finding of Small multiple stones in GB | 53
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Long cystic duct

Visible stone

Nonuniformity of duct

Distal adhesion

RO

Discussion

Cystic duct stones (CDS) are occasionally encountered
during laparoscopic cholecystectomy (LC). They may
be noticed during the dissection of the cystic pedicle or
seen to extrude from the cystic duct (CD) when it is
divided or opened to perform the intraoperative
cholangiogram (IOC). The procedures for dealing with
CDS range from the simple removal of stones that fall
out when the duct is opened to incising the duct over an
impacted stone to facilitate its removal or converting to
open surgery due to a large stone in a CD adherent to
the bile duct.

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. 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). ! *Hence; the
present study was conducted for assessing the
incidence, classification and laparoscopic management
of cystic duct stones in a tertiary care teaching
hospital.We performed 60 laparoscopic
cholecystectomies from may 2022 to may 2023. Out of
them, 60% were female and 40% were males. 50%
were between the age group of 40-50 years, 20% were
between 30-40 years and 10% were between 50-60
years and 6% were less than 30 years and 14% more
than 60 years old. We have 2 cases of sickle cell, a 28
year female and 21year old male and one case 23 year
old female with PCOD. Sixty six percent (66%) of
patients were operated on for symptomatic
cholelithiasis, whereas 26% were operated for Acute
cholecystitis. In a similar study conducted by Sahoo R
et al, authors studied60 Laparoscopic Cholecystectomy.
Patients detected to have cystic duct stones by noting
abnormal bulge, adhesions, nonuniformity of duct and
confirmed by tactile sensation by instrument. These
patients were subjected to different intraoperative
manoeuvres like milking of duct, complete dissection of
CD-CBD junction and ligation of CD close to CBD, the
opening of cystic duct over stone etc., were utilized.
Results: We found cystic duct stones in 6 (10%) out of
60 Laparoscopic
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cholecystectomies performed, which were managed
laparoscopically. We have made some classifications
according to the position of stone in the cystic duct and
managed accordingly. Upon follow-up, we found that
out of 10 patients with detected cystic duct stones, no
patients had any complaints postoperatively until
now.'*We found 60% of patients were operated for
symptomatic cholelithiasis, whereas 30% were operated
for Acute cholecystitis. We found cystic duct stones in
10% patients having impacted stones with proximal
duct stones in 2 patients, distal stones in 2 patients, 1
patient had stones in the middle part of the cystic duct
and 1 patients are having freely mobile stones (Table
2). 60% cases of these cystic duct stone patients are
female and 40% cases are male, 53 were having
multiple small stones in USG. Intraoperatively we had
come across long cystic duct in 20% cases, visible stone
in 20% cases, distal cystic duct adhesion to CBD in
10% cases, nonuniformity of duct /abnormal bulge in
50% cases. LFT was normal in all of the cases.
Preexisting mild pain was there in all of the cases.
Palanivelu, C et al presented their experience with the
laparoscopic management of cystic duct remnant
calculi. They managed 15 patients with cystic duct
remnant calculi from 1996 to 2007 in our institute. All
these patients had earlier undergone laparoscopic
subtotal cholecystectomy at centre. They were
successfully managed by laparoscopic excision of the
remnant. The mean duration between first and second
surgery was 8.35 months (range, 6-10.7 months). The
mean operating time was 103.5 min (range, 75-132
min). Duration of hospital stay was 4-12 days. There
was a higher incidence of remnant duct calculi
following laparoscopic subtotal cholecystectomy than
conventional laparoscopic cholecystectomy 13/310
(4.19%) versus 2/9590 (0.02%). The morbidity was
13.33%, while there were no conversions and no
mortality. Leaving behind a cystic duct stump for too
long predisposes stone formation, while dissecting too
close to the common bile duct and right hepatic artery
in acute inflammatory conditions is dangerous.®> As in
other surgical disciplines, minimally invasive surgery
has revolutionary in the management protocol of these
patients, subject to availability of expertise. Many
experts have successfully excised the cystic duct
remnant laparoscopically, thus, leading to full recovery
of the patient without significant postoperative
morbidity. Though the techniques of LSC were
standardized in our institute initially for cirrhotic
patients, we have gradually incorporated it for the so-
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called ‘“difficult’ cholecystectomies in non-

cirrhotic patients.6-18

cven

Conclusion

One important cause of PCS is the underreporting and
underestimation of CD stone occurrence. Let us
assume, however, that during a laparoscopic
cholecystectomy, careful attention is paid to CD and
that certain simple and safe manoeuvres are utilized.

References

1. Turner M A, Fulcher A S.The cystic duct: normal
anatomy and disease processes Radiographics 2001213
22.; questionnaire 288-294

2. Gronroos J M. Mirizzi syndrome: consider endoscopic
stone removal. ANZ J Surg. 2007;77:716-717.

3. Gomez D, Rahman S H, Toogood G J et al. Mirizzi's
syndrome--results from a large western experience. HPB
(Oxford) 2006;8:474-479.

4. Lum YW, House MG. Hayanga AJ, et al.
Postcholecystectomy syndrome in the laparoscopic era. J
Laparoendosc Adv Surg Tech A. 2006;16(5):482—485.

5. Walsh RM, Chung RS, Grundfest-Broniatowski S.
Incomplete excision of the gallbladder during
laparoscopic cholecystectomy. Surg Endosc.
1995;9(1):67-70.

6. Shaw C, O’Hanlon DM, Fenlon HM, et al. Cystic duct
remnant and the ‘post cholecystectomy syndrome’
Hepato-Gastroenterology. 2004;51(55):36-38.

7. Strasherg SM, Sanabria JR, Clavien PA. Complications
of laparoscopic cholecystectomy. Can J Surg J Can Chir.
1992;35:275-280.

8. Berci G, Morgenstern L. An analysis of the problem of
biliary injury during laparoscopic cholecystectomy. J Am
Coll Surg. 1995;180:638-639.

9. Conrad C, Wakabayashi G, Asbun HJ, Dallemagne B,
Demartines N, Diana M, Fuks D, Giménez ME,
Goumard C, Kaneko H, Memeo R, Resende A, Scatton
O, Schneck A-S, Soubrane O, Tanabe M, van den Bos J,

©20241Int. J. LifeSci.Biotechnol.Pharma.Res.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Online ISSN: 2250-3137
Print ISSN: 2977-0122

Weiss H, Yamamoto M, Marescaux J, Pessaux P. IRCAD
recommendation on safe laparoscopic cholecystectomy. J
Hepato-Biliary-Pancreat Sci. 2017;24:603-615.

Mahmud S, Hamza Y, Nassar AH. The significance of
cystic duct stones encountered during laparoscopic
cholecystectomy. Surg Endosc. 2001;15(5):460-462.
Grossman JG, Johnston WR, Fowler KJ, Williams GA,
Hammill CW, Hawkins WG. A diagnosis reconsidered:

the symptomatic gallbladder remnant. J Hepato-
BilPancreat Sci. (2019) 26:137-43.
Demetriades H, Pramateftakis MG, Kanellos |1,

Angelopoulos S, Mantzoros 1, Betsis D. Retained
gallbladder remnant after laparoscopic cholecystectomy.
J Laparoendosc Adv Surg Tech A. (2008) 18:276-9.
Mahmud S, Hamza Y, Nassar AH. The significance of
cystic duct stones encountered during laparoscopic
cholecystectomy. Surg Endosc. (2001) 15:460-2.

Sahoo R, Mustkim M, Gorre S. A prospective study of
incidence, classification and laparoscopic management of
cystic duct stones in a tertiary care teaching hospital.
International Journal of Surgery and Medicine (2021)
7(5):32-35

Palanivelu, C., Rangarajan, M., Jategaonkar, P. A,
Madankumar, M. V., & Anand, N. V. (2009).
Laparoscopic management of remnant cystic duct
calculi: a retrospective study. Annals of the Royal
College of Surgeons of England, 91(1), 25-29.

Chowbey PK, Bandyopadhyay SK, Sharma A, Khullar
R, Soni V, Baijal M. Laparoscopic reintervention for
residual gallstone disease. Surg LaparoscEndoscPercutan
Tech. 2003;13:31-5.

Ksckerling F, Schneider C, Reymond MA, Hohenberger
W. Extraction of cystic duct occlusion calculus in
laparoscopic cholecystectomy. ZentralblChir.
1997;122:295-8.

Palanivelu C, Rajan PS, Jani K, Shetty AR,
Sendhilkumar K, Senthilnathan P, et al. Laparoscopic
cholecystectomy in cirrhotic patients: the role of subtotal
cholecystectomy and its variants. J Am Coll Surg.
2006;203:145-51

252



