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Abstract

Background: Incomplete resection of the gallbladder is not as low as previously thought and occurs in up to 16% of operated patients. In some
of these patients, symptoms may persist after surgery. These include upper abdominal pain, fever, dyspepsia, and jaundice. After diagnosis,
surgical intervention is necessary to alleviate symptoms and avoid potential complications such as recurrent cholangitis with potential sepsis,

Mirizzi syndrome, pancreatitis, or carcinoma.

Case presentation: The patient was a 53-year-old man with previous laparoscopic cholecystectomy in 2002 for acute cholecystitis and
postoperatively several years of episodes of upper abdominal pain, discomfort, and dyspepsia. In December 2023, he was hospitalized for a few
days due to upper abdominal pain and cholangitis. MRCP revealed no evidence of intra- or extrahepatic cholestasis and showed clipping artifacts
in the area of the elongated ductus cysticus remnant of 3 cm. Laparoscopic remnant cystic duct resection was performed without complications.
Follow-up has been done for 6 months, and so far, the patient has no symptoms or complaints.

Conclusion: Cystic Duct Remnant Syndrome is more common than previously thought. MRCP should be the gold standard for patients with
suspected Cystic Duct Remnant Syndrome. Laparoscopic surgery and resection of the cystic duct remnant are necessary, safe, and successful

operations.
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Introduction

Incomplete resection of the gallbladder is not as low as previously
thought and occurs in up to 16% of operated patients. Reasons for incomplete
resection include poor visualization of the gallbladder and Calot triangle during
surgery, adhesions, acute inflammation, excessive bleeding, or confounding
gallbladder morphology [1].

In some of these patients, symptoms may persist after surgery. These
include upper abdominal pain, fever, dyspepsia, and jaundice. One of the
main reasons (25%) is a residual stone in a particularly long cystic duct or the
relapse of lithiasis in a gallbladder remnant [2,3].

Diagnosis of retained calculi is usually challenging. The mean time
to detection is 4.1 to 9.5 years, with a range of 6.5 to 20 years [4,5].
Diagnosis should be established by abdominal ultrasound, Endoscopic
Retrograde Cholangiopancreatography (ERCP), and Magnetic Resonance
Cholangiopancreatography (MRCP). MRCP has an accuracy of approximately
92-100% compared to ultrasound's 60% and is the best diagnostic modality

[6].

After diagnosis, surgical intervention is necessary to alleviate symptoms
and avoid potential complications such as recurrent cholangitis with potential
sepsis, Mirizzi syndrome, pancreatitis, or carcinoma [7,8]. The laparoscopic
approach to reoperations is a safe, feasible, and effective procedure, but
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should be performed by an expert laparoscopic surgeon [5,9-11]. The operation
of choice should be re-resection of remnant cystic duct [11].

Case Presentation

A 53-year-old man underwent laparoscopic cholecystectomy in 2002.
The indication for surgery was acute cholecystitis. Postoperatively, he
experienced several years of episodes of upper abdominal pain, discomfort,
and dyspepsia. He was treated conservatively with Proton Pump Inhibitors
(PPIs) and various diet regimes. Gastroscopy and colonoscopy were without
abnormalities. In December 2023, he was hospitalized for a few days due to
upper abdominal pain and cholangitis.

MRCP revealed no evidence of intra- or extrahepatic cholestasis and
showed clipping artifacts in the area of the elongated ductus cysticus remnant
of 3 cm. A calculus within the remnant ductus cysticus was suspected but
could not be definitively confirmed. Mild chronic inflammation was present
around the remnant duct. The pancreaticobiliary junction was normal.
Additional targeted ultrasound confirmed a stone in the remnant cystic duct
(Figures 1 and 2).

Laparoscopy technique and troublshouting

A four-port laparoscopy was performed through the scars remaining from
the previous procedure. A 12 mm camera port was placed at the umbilical
area, and 5 mm trocars were placed in the epigastric area, right lateral, and left
lateral abdomen. The surgeon positioned themselves between the patient's
spread legs (French position).

Laparoscopic examination revealed adhesions of the greater omentum
and the transverse colon to the old gallbladder bed, as well as to the stomach
with the pylorus and the hepatoduodenal ligament. A complete adhesiolysis
of the stomach, duodenum, hepatoduodenal ligament, greater omentum, and
transverse colon from the right lobe of the liver was meticulously performed
with precise hemostasis. The cystic duct stump was deeply embedded
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Figure 1. 3D recontruction MRCP.

in this scar tissue. After adhesiolysis, the hepatoduodenal ligament and
existing adhesions were visualized in great detail and dissolved (complicated
adhesiolysis lasting 68 minutes). Finally, the stump of the cystic duct was
successfully removed, along with any embedded stones. Clips were applied to
secure the cystic duct, and the course of the cystic duct up to the confluence
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Figure 2. T2 weighted Haste MRI showing remnant cystic duct.

of the Common Hepatic Duct (CHD) was completely visualized. The proper
hepatic artery was prepared and a long remnant of the cystic artery was
additionally removed and clipped. After complete dissection of the cystic duct,
it was inferiorly discontinued with hemoclips. The specimen was removed and
found to contain an intraductally impacted concrement (Figure 3).

Figure 3. Intraoperative view of the resected remnant cystic duct with a visible calculus (white arrow).
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Macroscopically, the resected specimen was 3 ¢m long, and the calculus
was 1 cm long. The postoperative course was uneventful, and all symptoms
resolved soon after surgery. The patient was discharged on day 2 after
surgery. At the 6-month follow-up, there had been no recurrence of pain or
any symptoms.
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Histopathological findings

Cystic duct 3 cm long with 0.3 cm diameter with calculus, excision:
bile duct portion with intraluminal bile concretion and focal mild chronic
inflammation in the muscular wall layer. No signs for malignancy (Figures 4
and 5).

Figure 4. Histopathology: Cross-section (overview) of the bile duct with concretion.

Figure 5. Histopathology: Bile duct with concretion (white arrow), lined by bile duct epithelium without dysplasia (black asterisk), muscular wall and periductal fat (left and

right of black arrow).
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Discussion

The normal cystic duct measures 4-6 cm in length [6]. There is no
consensus on the minimum length of the cystic duct remnant required for
a diagnosis of 'Cystic Duct Remnant Syndrome.' Most authors agree that a
cystic duct remnant length of 1 cm or more is a relevant parameter. This is
based on findings that a cystic duct remnant larger than 1 ¢cm was present in
67-82% of re-operated patients [12-14].

We recommend re-exploration for extra-hepatic biliary surgery with the
rule of adhesiolysis beginning on the right side along the lateral inferior border
of the liver. Some authors have reported that adhesiolysis beginning medially
and proceeding laterally has also found a good plane of dissection [15].

Intraoperatively, precise identification of the hepatoduodenal ligament is
a crucial part of the operation. The most difficult part is removing adhesions
around the remnant cystic duct and hepatoduodenal ligament. The surgeon
should be aware of the possible presence of the proper hepatic artery (A.
hepatica propria) and remnant cystic artery in the operated area. Injuries
to these arteries could lead to severe bleeding and sometimes necessitate
conversion to open surgery due to poor visualization. Resection of the remnant
cystic duct is necessary; in our case, it was longer than 3 cm. Based on our
experience, the optimal length of the remnant after reoperation is less than 0.5
cm. Various techniques have been described for cystic duct closure, including
different clips, non-resorbable sutures, resorbable sutures, and staplers.

Based on available evidence, it is not possible to recommend or
discourage any specific technique for cystic duct closure during laparoscopic
cholecystectomy with respect to the rate of cystic duct leakage. Although
data suggest a slight preference for locking clips and ligatures over other
techniques, no separate recommendation can be made for complicated
gallbladder disease [16]. We are safely using double hemoclips for cystic duct
closure.

Drainage is not necessary. A systematic review and meta-analysis
have shown that prophylactic drain placement is ineffective in reducing
complications during laparoscopic cholecystectomy performed to treat acute
cholecystitis. No other recommendations can be made for reoperations.
Postoperative recovery is improved when a drain is not present [3]. Our
operative time was 68 minutes, and the inpatient stay was 2 days. Some
series have described good results with a mean operative time of 62-103.5
minutes and an inpatient stay of 2.6 days [11,15]. We are not using drains
routinely and not leaved one after this operation.

Follow-up has been done for 6 months, and so far, the patient has no
symptoms or complaints.

Other therapeutic modalities such as ERCP, ESWL with or without
endoscopic removal of fragmented stones have been tried, but they remove
the gallstones without resolving the presence of the remnant cystic duct and
could cause potential relapses. These procedures are valuable and particularly
helpful when the patient is unfit for surgery and expertise is available [17-20].

Conclusion

The postoperative course of recovery after cholecystectomy should be
smooth. All patients with postoperative complaints or symptoms need careful
diagnostics. Cystic Duct Remnant Syndrome is more common than previously
thought. MRCP should be the gold standard for patients with suspected
Cystic Duct Remnant Syndrome. Laparoscopic surgery and resection of the
cystic duct remnant are necessary, safe, and successful operations. Patient
symptoms and complaints typically resolve shortly after surgery.
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