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Abstract: Rationale: Cystic transformation of the bile ducts is rare. There are no publications on the complication of this
pathology in the form of invagination of hepatic duct cysts. The search for optimal methods of surgical treatment of
transformed cysts continues. Objective: To analyze the surgical treatment of patients with bile duct cysts, their complications
and the choice of optimal methods of surgical correction depending on the localization of cysts. Material and methods: The
40—year experience of treating 15 women and 1 man with cystic transformation of the bile ducts is presented. There were 2 rare
observations — the invagination of fragments of partially excised walls of confluence cysts of lobar ducts through their
iatrogenic defect into the common hepatic duct. The main diagnostic methods were ultrasound, endoscopic retrograde
cholangiopancreatography, magnetic resonance cholangiopancreatography. Results: For intrahepatic cysts, left-sided
hemihepatectomy (1), resection of 2 and 3 segments of the liver with simultaneous excision of all walls of the
hepaticocholedoch cyst, hepaticoejunoanastomosis with isolated jejunum according to Roux (1) was performed. Invagination
of fragments of partially excised walls of cysts confluence of lobar ducts through their iatrogenic defect into the common
hepatic duct was eliminated using disinvagination through hepaticotomy (1) and resection of hepatic ducts with invaginate
with the creation of a bigepaticoejunoanastomosis into the intestinal ring of the isolated jejunum (1). The walls of the cysts of
the ducts of the subhepatic localization were completely excised (11) using bigepaticoejunoanastomosis into the intestinal ring
of the isolated jejunum (2), hepaticoejunostomy according to Roux (9). Cystoenteroanastomosis according to Brown was
performed in 2 patients. Regarding the membranous intra-current septa, their excision (1) and resection of the stenosed left
hepaticoejunoanastmosis (1) were required. There were no fatal outcomes. Unresectable tumors of the subhepatic space were
found in 2 patients 13 and 15 years after complex excision of cysts with hepaticoejunostomy. Conclusion: We use active
surgical tactics: complete excision of the cyst walls, the creation of a hepaticoejunoanastomosis using an isolated intestinal
loop according to Roux and a resection technique for single-lobar liver lesion with cysts. Diagnosis of invagination of cystic
fragments into the ducts requires highly informative equipment, treatment requires specialized surgical care.
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(hepaticocholedoch) [1]. The term transformation is of Latin
origin: transformation, change of genetic properties. If we take
into account the similarity of hepatic and subhepatic cysts
according to clinical and morphological indicators, their
heredity by autosomal recessive trait [2, 3] and high numbers
of detection of cysts in childhood (60%) [4], then the term

1. Introduction

Cystic transformation of the bile ducts is a rare and complex
anomaly of the development of the bile ducts. It occurs in the
large bile ducts of all parts of the biliary tract, more than 80%
is observed in the common hepatic and common bile duct
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cystic transformation is more pathognomonic for bile ducts
cysts. There is no consensus on the causes of cystic
transformation, there is no uniform terminology and
classification [3, 5, 6]. There are high numbers of strictures of
cystodigestive anastomoses and malignancy of cysts [7, 8]. An
approach to the formation of various biliodigestive
anastomoses is discussed [1, 5, 6, 9, 10].

Cysts of the bile ducts often manifest symptoms of
cholelithiasis and its complications: pain in the liver, fever,
chills, jaundice, itching. Patients may have gallstones,
cholangitis, strictures of the anastomoses. Intrahepatic
localization of cysts was isolated in J. Caroli's disease
(1958) [11], however, there is a significant commonality
between hepatic and subhepatic localization. 1. The
congenital nature of cysts that are inherited by an autosomal
recessive trait [2, 3]. 2. Large bile ducts are affected. 3. The
possibility of combining intrahepatic and subhepatic
localizations of cysts [12]. 4. Similarity of clinical
symptoms. 5. Similarity of morphological features. 6. High
degree of malignancy [7, 8]. Based on the literature data, it
can be assumed that the transformation of intra— and
subhepatic cysts is a single congenital disease with different
types of dominance of one of the elements of the pathology
of the ductal system.

99 years have passed since the first excision of the cyst of
hepaticocholedochus McWhorter (1924). There are several
approaches to surgical treatment: 1). Formation of
biliodigestive anastomoses with the walls of a non-removed
cyst, 2). Creation of hepaticoduodenoanastomosis [9].
Complete excision of cysts and imposition of
hepaticoejunoanastomosis with the intestinal loop switched
off according to Roux [1, 3, 5, 7, 13]. In publications, a
significant percentage of stenoses of biliodigestive
anastomoses and the development of malignancy are noted,
complications are more common with non-removed
fragments of cystic walls and cystodigestive anastomoses. S.
C. Stain et al. (1995) revealed in 73% of patients stenosis
after cystoenterostomy, which required surgery. The
incidence of cancer was 26% [7].

2. Objective

To analyze the surgical treatment of patients with bile duct
cysts, their complications and the choice of optimal methods
of surgical correction depending on the localization of cysts.

3. Material and Methods
3.1. Material

Over the past 40 years, we have operated on 16 patients
with cystic transformation of the bile ducts. There were 15
women and 1 man. The average age was 35 years. We use
the classification of F. Alonso-Lej et al. (1959), dividing
cysts by localization into 3 groups: hepatic, subhepatic and
mixed [14]. In the subhepatic group (87%), we distinguish 3
subgroups: a) cysts of the lobar ducts and the place of their
confluence, b) cysts of hepaticocholedochus, c) cysts of the

retroduodenal department of choledochus. According to
anatomical features, the localization of cysts was as follows:
intrahepatic group — 1, lobular ducts and their fusion — 4,
hepaticocholedoch — 9, distal choledochus — 1, mixed form —
1 (cyst of 2 and 3 segments of the liver (Caroli's disease) and
hepaticocholedochus cyst).

3.2. Methods

The main diagnostic methods were ultrasound, endoscopic
retrograde cholangiopancreatography, magnetic resonance
cholangiopancreatography.

4. Results

The largest number of transformed cysts originated in the
hepaticocholedochus (9), followed by — cysts of lobar ducts;
and their fusion (4). Fusiform cysts were most common. Bile
duct cysts were likely congenital in all 16 patients. It was
found out from the anamnesis that in the first year of life (at
7 and 10 months) 2 girls were operated at a children's clinic
for complicated cysts, one of which also had
underdevelopment of the left hand. Subsequently, they
underwent repeated interventions for cystic transformation of
the bile ducts. The operation of choice in most cases was the
excision of the walls of cysts and the imposition of a
hepaticoejunoanastomosis with an isolated jejunum
according to Roux (11). 2 patients with resection of both
lobar ducts underwent hepaticoejunoanastomosis into the
intestinal ring of an isolated jejunum (Figure 1) [15, 16].
Cystoenteroanastomosis was formed in 2 patients.
Unresectable tumors of the subhepatic space were found in 2
patients 13 and 15 years after complex excision of cysts with
hepaticoejunostomy.

Figure 1. Operation diagram. Bigepaticoejunoanastomosis into the
intestinal ring of the isolated jejunum with bilateral replaceable transhepatic
drainage.
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In 2 patients, invagination of fragments of the walls of
cysts of the upper arch of the confluence of the lobar ducts
into the common hepatic duct was revealed. In the available
literature, we have not found publications about such a
pathology. We give a detailed description of complex
diagnostics, surgical findings and surgical techniques.

4.1. Clinical Observation 1

Figure 2. Endoscopic retrograde cholangiopancreatography. Dilated
hepatic ducts. The scheme of invagination of the cyst of the hepatic ducts.

1. The contrasting area of the upper arch of confluence.
2. Irregularly shaped filling defects in the left lobar duct and terminal part of
the common hepatic duct.

The 26-year-old patient had periodic pain in the liver,
itching, periodic chills from the age of 9. Based on
ultrasound data: chronic cholecystitis, a cyst of the liver gate
measuring 50x40 mm of medium echo density associated
with the portal vein; enlarged intrahepatic ducts (on the right
— 14 mm, on the left — 12 mm). In July 1987,
cholecystectomy and excision of parts of the cyst walls were
performed. Thirty ml of bile was released through the safety
drainage in 1 week. Histology: cyst of the liver ducts. 13
months after the operation, patient developed acute sharp
pains in the liver and chills. After 5 days she was hospitalized
in the clinic. On examination: temperature 37.6°; bilirubin —
92 mmol/L, increased alanine and aspartate transaminases.
Ultrasound: Dilated intrahepatic ducts: right — 17 mm, left —
25 mm, choledoch — 8 mm. ERCP - intrahepatic ducts are
dilated: right lobar — 17 mm, left — 25 mm with
heterogeneous contrast. The common hepatic duct is up to 20
mm wide, in the proximal part contains a filling defect of
20x15 mm with uneven contours. On the upper surface of the
confluence arch there is a rectangular 7x7 mm contrast area
(Figure 2). Laparotomy was performed on 4.10.1988. The
significant adhesive process of the liver gate area was
divided. Enlarged hepatic ducts with thickened walls and
features of inflammation were found. In the left lobe and

common hepatic duct, tissue of medium density is palpated.
Diagnosis: cancer of the hepatic ducts. We performed
resection of lobular ducts and hepaticocholedoch with
surrounding fiber. A bigepaticoejunoanastomosis was applied
to the intestinal ring of an isolated jejunum with bilateral
replaceable transhepatic drainage. The patient had an
uneventful postoperative period and was subsequently
observed for 4 years. Preparation: the lumen of the common
hepatic duct and partially of the left lobar duct are filled with
cystic tissue with bleeding, cherry-colored areas covered with
fibrin. On the upper arch of the confluence, the mouth of a
7x7 mm cyst was found densely filled with an invaginated
fragment of an extra-current cyst. Histology: cyst wall with
fibrosis areas, mucosa contains cylindrical epithelium,
macrophage infiltration. Conclusion — the wall of the cyst of
the large bile duct.

Figure 3. Magnetic resonance cholangiopancreatography. Section 1. Extra
ductal cyst and expanded common hepatic duct.

1. Cyst of the area of the right lobar duct.

2. The distal part of the left lobar duct.

3. Expanded common hepatic duct.

4. Heterogeneous tissue in the lumen of the common hepatic duct.
5. The proximal part of the common bile duct.

Figure 4. Magnetic resonance cholangiopancreatography. Section 2. Ductal
bile system.

1. Extra ductal cyst.

2. The distal part of the cyst, emanating from the upper arch of the
confluence.

3. Distal part of the right lobar duct.

4. Distal part of the left lobar duct.

5. Expanded common hepatic duct.

6. Heterogeneous density of tissue in the lumen of the common hepatic duct.
7. Common bile duct.

8. Distal part of the Virsung duct.
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Figure 5. Percutaneous cystocholangiography.

1. Cyst.
2. Filling defects in the enlarged common hepatic duct.

4.2. Clinical Observation 2

The 51-year-old patient complained of intermittent pain in
the liver, fever, icteric skin for 12 years. In 2011, laparotomy,
cholecystectomy and partial excision of the cyst walls in the
liver gate were performed. Histology: the walls of the cyst of
the bile ducts. 100-200 ml of bile was released through the
safety drainage for 2 months. After 2 years, patient
experienced disease exacerbation. She was admitted to the
clinic with the diagnosis of cyst of the liver gate. The
MRCPG has been completed. In the area of the liver gate, a
homogeneous structure is determined by a liquid formation
with dimensions of 60x35x30 mm with uneven contours
adjacent to the lobar ducts, expanded to 15 mm. The distal
part of the cyst originates from the upper arch of the
confluence. The common baked duct is expanded to 35 mm,
50 mm long, and contains a structure with areas of
heterogeneous density in the lumen. The common bile and
pancreatic ducts are not dilated (Figure 3, 4). Under
ultrasound control, the cyst was drained with a bile flow rate
of up to 300-400 ml. Percutaneous cystocholangiography was
performed. The common hepatic duct is expanded to 30 mm,
in the center there is an irregularly shaped filling defect of
15.5 x 20 mm (Figure 5). Clinical diagnosis: invagination of
part of the cyst walls into the lumen of the common hepatic
duct. Laparotomy was performed on 4.12.2013. Separation of
a prominent cicatricial-adhesive process in the liver gate. A
flabby cyst, intimately soldered to the dilated right hepatic
duct, was revealed. In the general hepatic duct, an oblong,
sedentary tissue of medium density was palpated. A further
revision revealed an iatrogenic defect of 7x2 mm near the
mouth of the wall of the left lobar duct, where part of the
narrow wall of the extra-flow cyst is drawn in. Additional
dissection of the duct wall in the area of the defect and
hepaticotomy at the border with the stump of the cystic duct
was performed. With difficulty, disinvagination of the cyst
wall was carried out from the bottom up. All the walls of the
extra-current cyst were excised. Transhepatic external

drainage was carried out through the left lobar and cystic
ducts. The bile flow was restored by suturing the walls of the
dissected ducts. After 10 days, a transdrainage
cholangiography was performed — the intrahepatic ducts
decreased in diameter, the common hepatic duct had uneven
walls, the contrast patency into the duodenum was timely.
Patient had an uneventful postoperative period. She remained
under observation for 5 years. Preparation: invaginate is
covered with fibrin and indelible bile, walls with hyperemic
areas. Histology: invaginate contains cyst walls with sclerosis
phenomena, the mucosa is lined with prismatic epithelium
with macrophage infiltration. Conclusion — the wall of the
cyst of the large ducts of the liver.

5. Discussion

It is difficult to confidently explain the mechanism of
invagination of fragments of the walls of cysts into the lumen
of the ducts. As an invaginate, both transformed and biliary
(true, simple) cyst walls with extrahepatic arrangement (on
the leg) can act. It is impossible to exclude the participation
of diverticula ducts. The process of invagination can be
facilitated by a number of factors: 1. Complex topographic
and anatomical relationships of lobar ducts, vessels and cysts.
2. Technical difficulties of excision of the walls of cysts,
their partial removal. 3. Violation of fixation of fragments of
the walls of cysts, and their mobility. 4. Iatrogenic defects of
duct walls. 5. Defect of ligation of the walls of the mouth of
the cyst. 6. The presence of a scar—adhesive process of the
liver gate, isolating technical defects of the duct walls, due to
the suction properties of the diaphragm, contributes to the
retraction of a fragment of the cyst wall into the common
hepatic duct. Given the high rates of malignancy of non-
removed cysts, all their walls with surrounding fiber were
excised in the presented clinical observations.

One of the causes of scarring of the biliodigestive
anastomoses in cystic transformation of the bile ducts are
congenital intra-current bridges of the distal lobe ducts. They
create conditions for stagnation of bile, stone formation and
infection in the ducts, structuring of anastomoses.
Hepaticoscopy is recommended for diagnosis [5, 17]. H.
Ando et al. (1995) reported that on the basis of surgical
cholangiography, septal stenosis from the mucous and
fibromuscular layers was detected in 80.6% of patients with
cystic transformation of the bile ducts [17].

We found 2 cord-like cords in a 25-year-old patient in the
distal part of the left lobe duct, which were excised before the
imposition of the anastomosis. Another 23-year-old patient
with a hepaticocholedoch cyst with dilated hepatic ducts
underwent  excision of the cyst  walls, a
bigepaticoejunoanastomosis was applied to the intestinal ring
of an isolated jejunum without transhepatic drainage. After 4
years, the patient had a cholangitis clinic. MRCPG revealed
stenosis of the left hepaticoejunoanastomosis with the
expansion of the duct, in the distal part of which cord-shaped
bridges and a large oblong concretion were determined
(Figure 6). Relaparotomy operation (September 2022).
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Resection of the anastomosis, 20 mm duct with lintels and
concretion, repeated reconstruction of the anastomosis with
transhepatic drainage was performed. Smooth postoperative
period. The patient is under observation.

Figure 6. Magnetic resonance cholangiography.

Stenosed, dilated left lobar duct.

1. Intra-current jumpers of the left lobe duct.
2. A large oblong stone in the duct.

3. Stomach.

6. Conclusion

Cystic transformation of the bile ducts is rare and typically
affects large bile ducts. It lacks specific and pathognomonic
symptoms, but often leads to malignancies of the walls of
cysts and stenosis of cystodigestive anastomoses. The
optimal diagnostic method is MRCPG. All walls of cysts
should be completely removed with the imposition of
hepaticoejunoanastomosis according to Roux. The mouths of
the lobe ducts must be examined with the help of MRCP for
the presence of intra-flow bridges that are subject to excision.
In subhepatic cysts, the distal sections of the dilated lobar
ducts are recommended to be resected with the formation of a
bigepaticoejunoanastomosis into the intestinal ring of the
isolated jejunum using a seromuscular single-row continuous
suture with absorbable threads 4/0-5/0. An individual
approach is needed in the treatment of invaginated fragments
of the walls of cysts in the common hepatic duct:
disinvagination, resection of the hepatic ducts. In case of
single lobar cystic transformations of cysts, a resection
technique is shown.

Information About the Authors

Dryazhenkov Gennady Ivanovich - candidate of medical
Sciences, associate Professor, Honored Doctor of the Russian
Federation, surgeon of the regional clinical hospital,
Yaroslavl, Russia, 150062, Yakovlevskaya str., 7. tel. 8(4852)
58-91-17, 8(4852) 58-90-97, tel. 89036910941.

Dryazhenkov Igor Gennadievich - doctor of medical
Sciences, Professor of the Department of hospital surgery,
Yaroslavl state medical University, Ministry of health of the
Russian Federation, 150000, Yaroslavl, Russia,
Revolyutsionnaya str., 5; e-mail: dryazhenkov@gmail.com;
https://orcid.org/0000-0002-1850-363X; tel. 8(4852) 57-79-
20, tel. 89109677536.

Balnykov Sergei Igorevich - doctor of medical Sciences,

Professor of the Department of Surgery of the Institute of
Postgraduate Education, Yaroslavl state medical University,
Ministry of health of the Russian Federation, 150000,
Yaroslavl, Russia, Revolyutsionnaya str., 5; tel. 8(4852) 58-
90-97, te1.89056374100.

Kalashyan Eduard Vaziri - candidate of medical Sciences,
head of the surgical Department of the regional clinical
hospital. 150062, Yaroslavl, Russia, Yakovlevskaya str., 7.
tel. 8(4852) 58-90-95, 8(4852) 58-90-97, t¢1.89056366242.

Sheronin Sergey Vladislavovich — surgeon of the regional
clinical hospital, Yaroslavl, Russia, 150062, Yakovlevskaya
str., 7. tel. 8(4852) 58-90-97, te1.89108252526.

The Author Responsible for the
Correspondence

Dryazhenkov Igor Gennadievich — Yaroslavl State
Medical University, Ministry of Health of the Russian
Federation, 150000, Yaroslavl, Russia, Revolutsionnaya str.,
5, Russia. e-mail: dryazhenkov@gmail.com;
https://orcid.org/0000-0002-1850-363X; Tel. slave. 8(4852)
57-79-20, tel. cell. 89109677536.

Participation of Authors

Concept and design of the study — G.D., I.D.

Collection and processing of material — G.D., EXK., S.B.,
LD, S.S.

Statistical processing — I.D., S.B., E.K., S.S.

Text writing — G.D., I.D.

Editing — G.D., L.D.

References

[1] Singham J, Schaeffer D, Yoshida E. et al. Choledochal cysts:
analysis of disease pattern and optimal treatment in adult and
paediatric patients. HPB (Oxford). 2007; 9 (5): 383-387. doi:
10.1080/13651820701646198.

[2] Vorobey AV, Orlovsky YuN, Vizhinis EI et al. Cystic
transformation of the bile ducts. Annals of surgical
hepatology. 2014; 4: 56. (In Russ).

[3] Cerwenka H. Bile duct cyst in adults: Interventional treatment,
resection, or transplantation? World J Gastroenterol. 2013; 19
(32): 5207-5211 PMID: 23983423 DOL:
10.3748/wjg.v19.i32.5207.

[4] Martinez-Ordaz JL, Nino-Solis J. Choledochal cysts in adults.
Cir. Ciruj. 2010; 78 (1): 61-66. PMID: 20226129.

[5] Nichitailo ME, Galochka IP, Skums AV et al. Cystic
transformation of bile ducts: surgical treatment and long-term
results. Annals of surgical hepatology. 2000; 2: 43-47. (In
Russ).

[6] Chernousov AF, Egorov AV, Vetshev FP et al. Surgical
treatment of cystic diseases of bile ducts. Pirogov Russian
Journal of Surgery. 2016; 1: 85-92. (In Russ). doi:
10.17116/2016185-92.



86

[7]

(8]

(9]

[10]

[11]

Dryazhenkov Gennady Ivanovich ef al.: Invagination of Transformed Confluence Cysts of Lobar Ducts into the
Common Hepatic Duct

Stain SC, Guthrie CR, Yellin AE, et al. Choledochal cyst in
the adult. Ann Surg. 1995; 222 (2): 128-133. doi:
10.1097/00000658-199508000-00004.

Sastry AV, Abbadessa B, Wayne MG, et al. What is the
incidence of biliary carcinoma in choledochal cysts, when do
they develop, and how should it affect management? World J
Surg. 2015; 39 (2): 487-492. doi: 10.1007/s00268-014-2831-
5.

Nguyen T, Cheremnov VS, Kozlov YuA. Choledochal cysts —
state of the art. Russian Journal of Pediatric Surgery. 2021; 25
(1): 37-43. (In Russ). doi: https://dx.doi.org/10.18821/1560-
9510-2021-25-1-37-43.

Oweida SW, Ricketts RR. Hepatico-jejuno-duodenostomy
reconstruction following excision of choledochal cysts in
children. Am Surg. 1989; 55 (1): 2-6. PMID: 2913904.

Caroli J, Couinaud C, Soupault R, et al. A new disease,
undoubtedly congenital, of the bile ducts: unilobar cystic
dilation of the hepatic ducts. Sem Hop. 1958; 34 (8): 496-
502/SP. PMID: 13543376.

[12]

[13]

[14]

[16]

[17]

Longmire WP, Mandiola SA, Gordon HE. Congenital cystic
disease of the liver and biliary system. Ann. Surg. 1971; 174
(4): 711-726. PMID: 5098229 doi: 10.1097/00000658-
197110000-00014.

Gigot JF, Nagorney DM, Farnell MB et al. Bile duct cysts: A
changing spectrum of presentation. Journal of Hepato-Biliary-
Pancreatic Surgery. 1996; 3: (4): 405-411.

Alonso-Lej F, Rever WB, Pessagno DJ. Congenital
choledochal cyst, with a report of 2, and an analysis of 94
cases. Int Abstr Surg. 1959; 108 (1): 1-30. PMID: 13625059.

Dryazhenkov GI, Petrenko TF, Popunin YuG, Dryazhenkov
IG. Surgical treatment of intrahepatic bile duct injuries.
Pirogov Russian Journal of Surgery. 1990; 1: 30-34. (In Russ).

Dryazhenkov GI, Dryazhenkov IG. Surgery of the hepatic
ducts. Yaroslavl. Publishing House of OJSC "Rybinsk Printing
House", 2009; 231. (In Russ.)

Ando H, Ito T, Kaneko K, et al. Congenital stenosis of the
intrahepatic bile duct associated with choledochal cyst. J.
Amer. Coll. Surg. 1995; 181: 426-430. PMID: 7582210.



