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ABSTRACT: In the initial cource of disease common bile duct (CBD) calculi are clinically silent, because of
incomplete obstruction of CBD, therefore it continues to pose a conspicuous problem both to the surgeons and the
patients. Calculus in the CBD most commonly results from the passage of gall stones through the cystic duct. Less
frequently, they may originate in CBD itself. CBD calculus occurs in 3-14.7% of patients in whom cholecystectomies
are performed.[1,2] Aim: Study of open surgical procedure of CBD calculus and to evaluate the plan of successful
management. Materials and Methods: We prospectively analysed 28 cases of CBD calculus admitted in surgical ward
at DVVPF’s Medical College and Hospital, Ahmednagar, Maharashtra during the study period of January 2014 to
January 2016. Results: Out of 28 cases, 16(57%) cases underwent side-to-side choledochoduodenostomy (CDD) and in
12(43%) cases choledochojejunostomy (CDJ) was performed. Out of 12 cases in which CDJ was performed, in 5
(41.67%)) cases loop of jejunum and in 7(58.33%) cases Roux-en-Y configuration was performed. Ascending reflux
cholangitis was reported in 3(19%) and 2(17%) cases in which CDD and CDJ (Jejunal loop configuration) was
performed respectively. Stone recurrence was found in 1(8%) case in which CDJ (Jejunal loop configuration) was
performed. Sump syndrome was reported in 2(12.5%) cases in which side-to-side CDD was performed. There was no
therapeutic related pancreatitis reported in any case. 2(7.14%) patients died (one in CDD and another one in CDJ
group), cause of death being cholangitis in both the cases. Conclusion:The outcomes in these two procedures i.e CDD
& CDJ is similar, in the mean follow-up period of 21 months. CDD is preferred over CDJ because CDD is easier and
faster to perform and allows for easy endoscopic interventions if needed in the future. Before assigning any remark on
outcomes of these two procedure, further studies needs to be conducted.

KEYWORDS: Choledochoduodenostomy(CDD); Choledochojejunostomy(CDJ); Cholecystectomy; Sump syndrome;
Cholangitis

I. INTRODUCTION

CBD stones are often asymptomatic initially i.e silent stones. They are detected in 7-20% of patients, during workup
with gall bladder calculus awaiting cholecystectomy.[3] CBD calculus occurs in 3-14.7% of patients in whom
cholecystectomies are performed.[1,2]

CBD calculus most commonly results from the passage of gall bladder calculus through the cystic duct i.e : secondary
stone. Less frequently, formed in CBD and biliary tree itself i.e : primary stones.

CBD calculus clinically presents as, abdominal pain, fever, jaundice, pruritus and tenderness in right hypochondrium.
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Liver enzymes and serum bilirubin level usually raised in patients of CBD calculus. So, liver function test (LFT) can be
used to screen CBD calculus. Raised serum bilirubin and alkaline phosphatase level reflects CBD obstruction, although
they are not highly sensitive for CBD calculus.[4,5]

USG abdomen and pelvis is sensitive in 25-63% cases of CBD calculus and its specificity is 95%.[6] In our study, USG
abdomen and pelvis report was helpful in reaching at final diagnosis in 27(96.42%) cases.

ERCP is the gold standard for detection of CBD calculus. Its sensitivity and specificity are 92-95% and 90-98%
respectively.[7,8] In our case series, ERCP was not performed in any cases because of non availability of equipments
and also patients were financial poor. ERCP with endoscopic sphincterotomy(ES) is the gold standard treatment
modality of CBD calculus.

The specificity and sensitivity of MRCP is 97% & 95% respectively for detection of CBD calculus.[9-11] In our study,
MRCP was done in all cases and it yielded 100% positive report.

The open surgical approach for CBD calculus includes, choledochoduodenostomy (CDD) and choledochojejunostomy
(CDJ) for dilated CBD.

CDD was first performed by Ridel[12] in 1888. An alternative to CDD is CDJ, which can be performed with either a
loop of jejunum or using a Roux-en-y configuration. CDD is indicated in ampullary stenosis, biliary sludge, impacted
or giant stones, recurrent stones requiring repeated interventions and in Funnel syndrome (distal CBD stenosis along
with presence of CBD stones). Funnel syndrome is one of the most classic indication for CDD.[12]

Concept of compressive anastomosis of CDJ was first proposed by Denans in 1826.[13] CDJ is indicated in benign or
malignant CBD obstruction or stricture. The most common indication is an obstructing periampullary mass.

Il. MATERIALS AND METHODS

Between January 1, 2014 to January 1, 2016 , we prospectively analysed 28 consecutive patients with dilated CBD
calculus were recruited prospectively from surgical ward, DVVPF’s Medical college and Hospital, Ahmednagar,
Mabharashtra. Out of 28 cases, 16(57%) cases underwent side-to-side choledochoduodenostomy (CDD) and in 12(43%)
cases choledochojejunostomy (CDJ) was performed. Out of 12 cases in which CDJ was performed, in 5 (41.67%))
cases loop of jejunum and in 7(58.33%) cases Roux-en-Y configuration was performed. The distribution of cases were
based on odd-even IPD registration number. During the study period of 3 years, 102 cases of CBD calculus were
managed successfully. Out of 102 cases CBD was dilated ( > 12 mm) in 28 cases, which were managed by either CDD
or CDJ. Rest of the cases were managed with T- tube drainage.

Inclusion criteria:

Diagnosed cases of CBD calculus which could not be medically managed.
CBD diameter > 12 mm.

Age group: 32-78 years.

Both sexes.

Exclusion criteria:

e CBD diameter <12 mm.
e  Sclerosing cholangitis

In all cases of CDD was performed, duodenum was kocherized widely to allow for a tension-free anastomosis and the
CBD was dissected completely along its distal anterior surface. A longitudinal duodenotomy was made close to the bile
duct along the long axis of the duodenum, perpendicular to the choledochotomy. The CBD incision was made along the
long axis of the bile duct as close to the duodenum as possible and of a 2 cm length to prevent stenosis. After
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performing a CBD exploration and clearing the duct of stones, a side-to-side diamond shaped anastomosis was made
with absorbable sutures, and a drain was placed for the possibility of an anastomotic leakage.

An alternative to CDD is CDJ, which can be performed with either a loop of jejunum or using a Roux-en-Y
configuration. CDJ is done by bringing up a 45 cm Roux-en-Y limb of jejunum and anastomosis it end-to-side to CBD.

Figure 1: Intraoperative photograph: Arrow shows diamond shaped anastomosis between CBD and duodenum.
I1l. RESULTS

Table 1- Characteristics of patients

Female 20(71%)
Male 8(29%)
Mean age (Range) in years 66(32-78)
Mean hospital stay in days 21(18-28)
Hospital deaths in days 2(7%)

Values are mean and range or number of patients percentage.

Patients characteristics are summarised in Table 1. There were 28 patients in the study. Out of 28 patients, 20(71%)
cases were female and 8(29%) cases were males. Mean age was 66 years (range 32-78). Mean hospital stay was 21
days (range 18-28). Hospital deaths were 2(7.14%).
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Figure 2: Distribution of age

Majority of cases belonged to 60-70 years age group i.e 20(72%). Next in frequency was age between <60 years and
>70 years. Percentage of both the age group was 14%. All deaths were in patients over 70 years old.

Table 2: Distribution of cases as per sign and symptom

Clinical features Number and % of patients
Biliary colic pain 28(100%)
Fever 20(71.42%)
Jaundice 24(85.71%)
Pruritis 14(50%)
Tenderness in right hypochondrium 20(71.42%)

All cases were presented in the surgical OPD with biliary colic pain. 20(71.42%) of cases had fever. Jaundice was
present in 24(85.71%) cases. 14(50%) cases had pruritis. Tenderness in right hypochondrium was found in 20(71.42%)
cases.Jaundice was absent in 4(14.28%) cases, probably due to incomplete obstruction of CBD.

Table 3: Diagnostic tests

Diagnostic test Number and % of patients
LFT 25(89.28%)
e Alkaline phosphatase 24(85.71%)
¢  Bilirubin(Direct) 25(89.28%)
e ALT/AST 23(82.14%)
USG abdomen 27(96.42%)
MRCP 28(100%)

Liver function test (LFT) is used to screen common bile duct calculus. In biliary obstruction alkaline phosphatase and
bilirubin(direct) are raised. Liver enzymes (AST & ALT) are also deranged in biliary obstruction. LFT was deranged in
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25(89.28%) cases. In 27(96.42%) cases USG abdomen report was helpful in reaching at final diagnosis. MRCP was
done in all cases, it yielded 100% positive report.

Figure 3: MRCP: Proximal CBD dilated showing 12X11 mm calculus just after joining of cystic duct with common
hepatic duct.

Table 4: Management and Outcomes

Summarizes the CBD diameter, size of CBD calculus, site of CBD involved, surgical procedure and cause of morbidity

and mortality.

Serial | CBD CBD Site of CBD Surgical Cause of Special
No. diameter calculus involved procedure Morbidity/ Remarks
size Mortality
1 22 mm 15 mm Supraduodenal CDD (Side-to- Wound
side) infection / -
2 18 mm 17 mm Supraduodenal CDD (Side-to- -/-
side)
3 15 mm 10 mm Retroduodenal CDJ(loop of - -
jejunum)
4 12 mm 12 mm Supraduodenal CDD (Side-to- - -
side)
5 20 mm 18mm Retroduodenal CDD (Side-to- Sump
side) syndrome/ +
(Reflux
Cholangitis)
6 15 mm 15mm Retroduodenal CDJ(loop of Reflux Stone
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jejunum) cholangitis/ - recurrence
7 13 mm 12mm Retroduodenal CDD (Side-to- Wound
side) infection / -
8 17 mm 15 mm Supraduodenal CDJ(Roux-en-Y) -/-
9 25 mm 25 mm Retroduodenal CDD (Side-to- Wound
side) infection / -
10 20 mm 20 mm Retroduodenal CDJ(loop of -/-
jejunum)
11 25 mm 23 mm Supraduodenal CDD (Side-to- Reflux
side) cholangitis/ -
12 18 mm 18 mm Retroduodenal CDJ (loop of Reflux
jejunum) cholangitis/ +
(Reflux
cholangitis)
13 20 mm 18 mm Infraduodenal CDD (Side-to- -/-
side)
14 25 mm 20 mm Retroduodenal CDD (Side-to- Wound
side) infection / -
15 13 mm 12 mm Retroduodenal CDD (Side-to- Reflux
side) cholangitis/ -
16 12 mm 12 mm Retroduodenal CDD (Side-to- Sump
side) syndrome/ -
17 20 mm 20 mm Retroduodenal CDD (Side-to- Bile leak/ -
side)
18 16 mm 12 mm Infraduodenal CDD (Side-to- -/-
side)
19 12 mm 10 mm Retroduodenal CDJ(Roux-en-Y) -/-
20 22 mm 20 mm Supradudenal CDJ(loop of -/-
jejunum)
21 20 mm 19 mm Retroduodenal CDD (Side-to- Wound
side) infection / -
22 26 mm 20 mm Retroduodenal CDJ(Roux-en-Y) -/-
23 13 mm 12 mm Infraduodenal CDJ(Roux-en-Y) -/-
24 18 mm 18 mm Retroduodenal CDJ(Roux-en-Y) -/-
25 21 mm 20 mm Infraduodenal CDD (Side-to- -/-
side)
26 12 mm 12 mm Retroduodenal CDJ(Roux-en-Y) -/-
27 25 mm 20 mm Supraduodenal CDJ(Roux-en-Y) -/ -
28 21 mm 20 mm Retroduodenal CDD (Side-to- -/-
side)

CDD was performed in 16(57%) cases and CJD in 12(43%) cases. Morbidity includes wound infection in 4(14.28%)
cases and bile leak in 1(3.57%) case. Sump syndrome was reported in 2(12.5%) cases in which side-to-side CDD was
performed. Ascending reflux cholangitis was reported in 3(19%) and 2(17%) cases in which CDD and CDJ was
performed respectively. Stone recurrence was found in 1(8%) case in which CDJ was performed. 2(7.14) patients
died(one each in CDD & CDJ), cause of death being cholangitis. CDJ was performed in 12(43%) cases. In 5 (41.67%))
cases loop of jejunum and in 7(58.33%) cases Roux-en-Y configuration was performed. Ascending reflux cholangitis
was reported in 2(17%) cases of jejunal loop configuration of CDJ.
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IV. DISCUSSION

In the initial cource of disease, CBD calculus is silent. Clinically patients ranges from completely asymptomatic to
complications such as, pancreatitis or cholangitis. According to Rooseland and T.B. Glomsaker[14] CBD calculus are
asymptomatic in 5.2-12% of cases. However in our study, all the cases were symptomatic. CBD calculus occurs in 3-
14.7% of patients in whom cholecystectomies are performed.[1,2] In our study,CBD calculus was found in 3(10.71%)
cases in whom cholecystectomies was performed. CBD calculus clinically presents as, abdominal pain, fever, jaundice,
pruritus and tenderness in right hypochondrium. All these symptoms were present in patients of our study.

Liver enzymes and serum bilirubin level usually raised in patients of CBD calculus. So, LFT can be used to screen
CBD calculus. Raised levels of direct serum bilirubin and alkaline phosphatase reflects biliary obstruction, but these are
neither highly specific nor highly sensitive for CBD calculus. In our study, LFT deranged in 25(89.28%) cases [Direct
serum bilirubin and alkaline phosphatase raised in 25 (89.28%) and 24(85.71%) cases respectively]. Jaundice was
present in 24(85.71%) cases. Jaundice was absent in 4(14.28%) cases, probably due to incomplete obstruction of CBD.

M. Sugiyoma and Y. Atomi[15] study showed, specificity of USG abdomen is 95% in cases of CBD calculus. In the
present case series, there was 96.42% specificity. These results are same as our case series study.

J.Romagnuolo et al[10] study showed sensitivity and specificity of MRCP is 95% & 97% respectively for
demonstrating CBD calculus. In this present series, MRCP was done in all cases and it yielded 100% positive results.

The gold standard treatment modality for CBD calculus is ERCP with endoscopic sphicterotomy(ES). Martin et al
reported open surgical approach is more successful with a lesser mortality than ERCP with ES.[16] Open surgical
approach was used in our study and has got good results. However, when different modality have failed then open
surgical approach remains as a final option and it produces good results. CDD & CDJ are two main open surgical
approach.

The first successfull choledochoduodenostomy(CDD) operation was performed by Sprengel in 1891. The side-to-side
anastomosis is the most commonly used technique in CDD, but an end-to-side is also an option. In our study, in all
cases in which CDD was done, side-to-side anastomosis was used. Diameter of CBD of atleast 1.2 cm along with
placing the anastomosis near the duodenum is important in assessing the feasibility of CDD because this allows a wide
enough stoma to ensure good biliary drainage and avert stenosis. Stomal patency is most important factor for
preventing both sump syndrome and reflux cholangitis.[17] In our case series, diameter of CBD in all cases were more
than or equal to 1.2 cm and anastomosis was done near the duodenum. Inspite of all precaution taken during
anastomosis, sump syndrome and reflux cholangitis were found in 2(12.5%) cases and 3(19%) cases respectively, it is
probably due to patient incompliance and individual variation or difficult to explain, so it needs further study.

The mortality and morbidity rates associated with CDD are 3% and 23% respectively.[12] Mortality is most commonly
from medical conditions, such as myocardial infaction, heart failure and pulmonary embolism. In our case series,
mortality was reported in 1(6.25%) case. Cause of death being pneumonitis, probably secondary to ascending reflux
cholangitis. Most common cause of morbidities are cholangitis and sump syndrome. In our study, cause of morbidities
were wound infection, bile leak, sump syndrome and reflux cholangitis.

The incidence of cholangitis ranges from 0-6% in the largest long-term followup series.[12] In our case series, reflux
cholangitis was reported in 19% of cases in which CDD was performed in 21 months of followup. Our case series
study data is quite higher than what quoted in the literature. Disparity in these two results is difficult to explain.

Deutsch and colleagues[18] reported mortality rate of 4% in which CDD was performed. All deaths occurring in
patients over 70 years old. In our series, mortality rate was 6.25% and age of patient was 76 years. In Deutsch and
colleagues study, cause of morbidities were wound infections in 18(14%) cases and bile leak in 4(3%) patients. In our
study, wound infection was found in 4(14.28%) cases and bile leak in 1 (3.57%) case. These results are similar as our
case series study.
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An alternative to CDD is CDJ, which can be performed with either a loop of jejunum or using a Roux-en-Y
configuration. In our study, CDJ was performed in 12 (43%) cases. In 5(41.67%) cases loop of jejunum and in 7
(58.33%) cases Roux-en-Y configuration was performed.

Gouma and Colleagues[19] reported their experience with 43 cases undergoing Roux-en-Y CDJ configuration. There
was only one major complication and no mortality. In our case series, Roux-en-Y CDJ configuration was performed in
7 (58.33%) cases, in which no any complication and mortality were reported. Out of 12 cases of CDJ , loop of jejunum
configuration was performed in 5(41.67%) cases. Ascending reflux cholangitis was reported in 2(17%) cases and one
patient died, Cause of death being cholangitis. Stone recurrence was found in 1(8%) case.

A French group Panis Y et al[20] evaluated a comparition between CDD & CDJ for choledocholithiasis. Of the 120
patients CDD & CDJ were performed in 58 and 62 patients, which were followed upto a period of 29 months. 107
patients were symptom free and 13 patients (6 CDD & 7 CDJ) experienced cholangitis. In our case series of 28 cases,
CDD was performed in 16(57%) cases and CDJ in 12 (43%) cases, mean followup period was 21 months. 22 patients
were symptom free. 5 patients (3 CDD & 2 CDJ) experienced cholangitis. In Panis Y et al study, in CDD group the
cholangitis was secondary to sump syndrome in 3 cases, anastomotic stricture in one patient and unknown cause in 2
patients. In our case series of CDD group the cholangitis in 2 cases were due to sump syndrome and unknown cause in
one case. In Panis Y et al study, in CDJ group, cholangitis was secondary to anastomotic stricture in 3 patients,
residual/recurrent stone in one patient and unknown cause in 3 patients. In our case series of CDJ group the cholangitis
in one patient was due to recurrent stone and in another case cause was unknown. The outcomes in terms of mortality
and morbidity in Panis Y et al study and our case series study were is in close approximity and there was no difference
in mortality and morbidity was noted between these two group (CDD & CDJ).

V. CONCLUSION

The management of CBD calculus is complicated. It continue to pose a significant problem to the surgeons in the
management of CBD calculus. The gold standard treatment modality of CBD calculus is ERCP with endoscopic
sphicterotomy(ES). However, when different modalities of treatment have failed then open surgical approach remains
as a final option specialy in dilated CBD and it produces good results. The diameter of CBD is of critical importance
and should be atleast 12 mm. Meticulous and precise suturing techniques are also very important. If these precautions
are taken into consideration, cholangitis and symptoms related to sump syndrome are absent or occurs very
infrequently. CDD & CDJ are two open surgical approach. Very few literatures compaired the outcomes of these two
procedure. So, before assigning any remark on outcomes of these two procedure, further studies needs to be conducted.
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