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CASE REPORT

Todani type III: like biliary dilatation 
with duodenal prolapse—a case report
Yunpeng Meng1, Kangli Guo1, Yu Jiang2 and Shaohua Wei1*   

Abstract 

Background:  Biliary dilatation is a rare disease involving intrahepatic and extrahepatic biliary tract abnormalities. 
With the development of imaging technology, an increasing number of special cases have been diagnosed, which 
poses a challenge to the traditional classification method.

Case presentation:  A 50-year-old woman was admitted to the hospital due to right upper quadrant pain for more 
than 10 days. The patient had previous episodes of similar symptoms, which were relieved after symptomatic treat-
ment at a local community hospital. After the symptoms developed, she underwent a computed tomography scan 
at the local hospital, which showed biliary dilatation; thus, she was referred to our hospital for further treatment. After 
admission, her magnetic resonance imaging examination also suggested biliary dilatation, but abnormal signals were 
found in her duodenum. First, a duodenal diverticulum was considered. Later, endoscopic ultrasonography was con-
ducted, and the results suggested that the dilated biliary tract had herniated into the duodenum. This type of lesion 
is most closely classified as a Todani type III lesion. The patient finally underwent choledochectomy and Roux‑en‑Y 
hepaticojejunostomy, and the postoperative pathology was consistent with our preoperative diagnosis. The patient 
was followed up for approximately 2 years, and no obvious postoperative complications were found.

Conclusions:  The manifestations of this case are relatively rare and involve one of the undiscussed categories of the 
Todani classification system; therefore, this case has certain clinical value. Moreover, there is no report similar to this 
experience in the previous literature.
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Background
Biliary dilatation is characterized by intrahepatic and 
extrahepatic biliary tract abnormalities. This disease 
occurs mainly in Asian populations, with an incidence 
rate of 1:100, while the incidence rate in Western popu-
lations is 1:100,000–1:150,000 [1, 2].Women are more 
commonly affected than men [3]. The disease was first 
reported by Vater and Ezler in 1723. Alonso-lej et al. clas-
sified the disease into 3 categories for the first time in 
1959 and named it choledochal cyst. Todani then classi-
fied the disease into 5 types based on the same criteria in 

1977, and this standard classification system is currently 
widely used.

Case presentation
A 50-year-old female who was otherwise healthy was 
admitted to the hospital due to a complaint of right 
upper quadrant abdominal pain for more than 10  days. 
The patient did not have nausea, vomiting, or fever. The 
patient’s pain did not improve after rest. Then, she went 
to the local hospital, where she was initially diagnosed 
with pancreatitis. She felt slightly better after sympto-
matic treatment. At the same time, CT revealed chole-
dochal cysts. Therefore, she was admitted to our hospital 
for further evaluation and treatment. Physical examina-
tion showed mild tenderness in the right upper abdomen. 
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There was neither rebounding pain nor jaundice. No 
hepatosplenomegaly was detected. Her haematology and 
biochemistry investigations were otherwise unremark-
able except for an increased amylase level of 213 U/L. She 
had no known family history of biliary diseases, and she 
did not have any chronic diseases.

Magnetic resonance cholangiopancreatography 
showed that the common bile duct was thickened and 
dilated with a diameter of approximately 20  mm. There 
was no content inside or obvious expansion of the 
intrahepatic bile duct. The radiologist considered that 
the descending duodenal diverticulum caused partial 
obstruction and dilation of the end of the common bile 
duct (Fig.  1). Therefore, endoscopic ultrasonography 
(EUS) was conducted, and the findings suggested that the 
end of the common bile duct (CBD) had expanded and 
herniated (with a diameter of approximately 17.8  mm) 
into the duodenum, but the intrahepatic bile duct was 
not dilated. The duodenal papilla was located on the wall 
of the herniated intestinal cavity; after inflation, the her-
niated intestine returned to its normal position (Fig. 2). 
Therefore, we contacted the radiologist to read the 
images again and ruled out the possibility of a descending 
duodenal diverticulum.

Intraoperative exploration showed obvious biliary dila-
tation with a maximum diameter of 5 cm, and there were 
no stones or masses inside the common bile duct (Fig. 3). 
Therefore, a choledochal cyst resection and Roux-en-
Y hepaticojejunostomy were performed (Fig.  4). The 
postoperative pathological diagnosis revealed chronic 
cholecystitis with mixed stones and adenomyosis; the 
common bile duct specimens were consistent with cysts. 

The patient recovered well after the operation, and was 
followed up for almost 2 years after discharge, and there 
were no obvious postoperative complications.

Discussion
The aetiologies of most of the types of bile duct dilata-
tion are unclear, except for Caroli’s disease, that is, 
Todani type V, which has been shown to be caused by 
the mutation of the PKHD1 gene on chromosome 6p12. 
The most widely accepted aetiological theory is the pan-
creaticobiliary maljunction (PBM) theory proposed by 
Babbitt in 1969 [4]. According to this theory, dysplasia of 
the ventral pancreas (which is formed from the bilobed 
ventral pancreatic anlagen at 4 weeks of gestation) causes 
abnormal confluence of the pancreatic and bile ducts 
at a distance of 1–2 cm from the sphincter of Oddi [5]. 
Such a common long channel allows for the return of 
pancreatic juice back into the biliary tract, which leads to 
increased intrabiliary pressure and possibly to proteolysis 
of the common bile duct, ultimately leading to bile duct 
dilatation.

In this case, the bile and pancreatic ducts were con-
nected in a "P to B" manner. Except for the patient’s 
elevated amylase, the patient otherwise had no abnor-
malities in the other examination indicators at the time 
of admission, and these types of findings are basically 
consistent with the theory of abnormal biliopancreatic 
confluence. In addition, the preoperative imaging results 
and intraoperative findings revealed that the pancreatic 
duct opened into the dilated bile duct. Therefore, we 
speculate that the possible cause of the patient’s disease 
was that the pressure of the pancreatic duct was greater 
than that of the bile duct, so the pancreatic juice that was 
flowing into the bile duct increased the pressure of the 
bile duct and caused a bile duct injury, which is the rea-
son for the patient’s previous repeated abdominal pain. 
With the continuous increase in pressure within the bile 
duct, the bile duct eventually herniated into the duode-
num through the Oddi sphincter (Fig.  5). According to 
the most widely used Todani classification [6] (Table 1), 
we initially classified this case as type III. However, the 
dilation of the common bile duct that was observed on 
ultrasound gastroscopic examination and intraopera-
tive examination did not meet the definition of type III. 
Todani’s definition of type IV bile duct dilatation is rather 
vague, and the classification does not mention whether 
the pancreatic segment is included; therefore, it seems 
inappropriate to define it as type IV. Unfortunately, the 
patient had no previous imaging examinations when she 
was symptomatic; therefore, we have no data to compare 
the current examination results. Nevertheless, we believe 
that the patient’s classification is closer to type III.

Fig. 1  MRCP shows dilation of the common bile duct (arrow), the 
pancreatic duct orifice is located in the wall of the dilated bile duct, 
and a filling defect can be seen in the duodenal cavity. At first it was 
considered a duodenal diverticulum, but later it was confirmed to be 
a herniated dilated bile duct (open arrow)
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Fig. 2  Endoscopic ultrasound shows that the end of the common bile duct expands and herniates into the duodenal cavity (②A arrow). The 
duodenal papilla located at the wall of the herniated intestinal cavity, which could be returned to its position after inflation (②B arrow). The 
common bile duct (②C arrow) compresses the pancreatic duct causing its secondary dilation (②C open arrow). No obvious abnormality of 
duodenal papilla (②D arrow)

Fig. 3  A Intraoperative exploration revealed dilation of the common bile duct (arrow), obvious dilation of the terminal common bile duct (open 
arrow). B The dilated bile duct is removed, a supporting drainage tube is placed in the pancreatic duct (arrow) and the duodenal papilla (open 
arrow), and the remaining cyst wall is sutured with purse-string sutures. C The excised specimen
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Bile duct dilatation is prone to causing many com-
plications of the pancreas and biliary system, which 
mainly include neonatal liver fibrosis, adult cholangitis, 

pancreatitis, and cholecystitis. Long-term pancreatic 
reflux causes bile duct endothelial metaplasia, which 
has the potential for malignant transformation. Statisti-
cally, 21.6% of patients with biliary dilatation have bil-
iary tract cancer, of which approximately 62.5% of the 
cases of biliary tract cancer are gallbladder cancer, 4.7% 
are cases of gallbladder cancer combined with cholan-
giocarcinoma, and 62.5% are cholangiocarcinoma [5]. 
Therefore, once biliary dilatation is diagnosed, surgical 
treatment should be performed as soon as possible, and 
the dilated bile duct should be completely removed. 
Approximately 0.7–3% of patients, especially Todani 
type I and IV patients, develop cholangiocarcinoma 
after the surgical resection [7]. An incomplete resection 
of the dilated bile duct and the field effect of the bile 
duct epithelium can both increase the inherent suscep-
tibility to malignant transformation at the cellular level 
[8, 9].

Previous studies have shown that Magnetic Resonance 
Cholangiopancreatography (MRCP) has a sensitivity 
of up to 96% in the diagnosis of choledochal cysts [10]; 
however, its reported sensitivity in detecting aberrant 
pancreaticobiliary junctions has been as low as 53% [11]. 
In this case, the initial implementation of MRCP sug-
gested that the descending duodenal diverticula caused 
a partial obstruction and the dilation of the common 
bile duct. Later, EUS suggested that the biliary dilatation 
had compressed the pancreatic duct and caused dilation; 
then, the choledochal had herniated into the duodenum. 
After discussion with the radiologist, we concluded that 
the diagnosis obtained by EUS was indeed correct. This 
shows that when the structure of the biliary disease is 
confusing, EUS can play a very important role as an aux-
iliary diagnostic test; because the operator can dynami-
cally and continuously observe the shape of the bile duct 
and can determine whether the cyst is connected to the 
CBD during the EUS examination.

Complete surgical excision is the optimal treatment for 
biliary dilatation. Roux‑en‑Y hepaticojejunostomy and 
hepatoduodenal anastomosis are the conventional extra-
hepatic biliary reconstruction methods, among which the 
most commonly used anastomosis is Roux‑en‑Y hepati-
cojejunostomy [1, 2, 12]. In this case, because the open-
ing of the pancreatic duct was located in the dilated bile 
duct, the dilated cyst was not completely removed dur-
ing the operation, and a purse-string suture was placed 
on the residual cyst. Therefore, close follow-up after the 
operation was required to determine if the unresected 
remnant was cancerous. However, assuming that the 
bile duct of the pancreatic segment has been completely 
removed, the bile duct would then have been stripped 
from the pancreatic parenchyma, and the incidence of 
postoperative pancreatic leakage would significantly 

Fig. 4  This postoperative MRCP image clearly shows the operation 
procedure, in which the gallbladder and common bile duct were 
removed, the common hepatic duct was anastomosed to the 
jejunum (arrow), and the pancreatic duct was anastomosed to the 
duodenum (open arrow)

Fig. 5  This is a schematic illustration of the possible cause of the 
patient’s disease. The inflow of pancreatic juice into the bile duct 
causes the pressure in the dile duct to increase. The long-term 
sustained high pressure causes the bile duct to herniate into the 
duodenum through the Oddi sphincter
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increase. Fortunately, the patient had no postoperative 
complications during the nearly 2-year follow-up.

In short, for the diagnosis and management of patients 
with biliary dilatation, a comprehensive and accurate pre-
operative evaluation should be carried out. According to 
the patient’s condition, a safe and appropriate surgical 
plan should be selected to avoid complications as much 
as possible. In addition, patients need to be followed up 
for a long time.

Abbreviations
BD: Biliary dilatation; CT: Computed tomography; MRI: Magnetic reso-
nance imaging; EUS: Endoscopic ultrasonography; CBD: Common bile 
duct; PBM: Pancreaticobiliary maljunction; MRCP: Magnetic resonance 
cholangiopancreatography.

Acknowledgements
We are grateful to the patient. We are also very grateful to The Second Affili-
ated Hospital of Soochow University and Dushu Lake Hospital Affiliated to 
Soochow University for their support regarding this article.

Author contributions
MYP, GKL, JY and WSH contributed to the conception and design of the article. 
MYP and GKL collected the patient’s data. MYP and GKL wrote the first draft 
of the manuscript. JY wrote sections of the manuscript. WSH guided the case 
analysis and revised the manuscript. All authors contributed to manuscript 
revision, read, and approved the submitted version. MYP and GKL contributed 
equally, and are listed as the first authors. All authors read and approved the 
final manuscript.

Funding
This work was supported by The special project of "Technological innovation" 
project of CNNC Medical Industry Co. Ltd (ZHYLZD2021004), mainly to cover 
the cost of follow-up service fee.

Availability of data and material
All data generated or analysed during this article are included in this pub-
lished article.

Declarations

Ethics approval and consent to participate
This work was approved by the medical ethics committee of The Second Affili-
ated Hospital of Soochow University The patient gave informed consent prior 

to her clinical and laboratory examinations. All of the procedures performed in 
this study were in accordance with the Declaration of Helsinki.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images. A copy of the written consent 
is available for review by the Editor of this journal.

Competing interests
The authors declare no competing interests.

Author details
1 The Second Affiliated Hospital of Soochow University, Suzhou, China. 2 Dushu 
Lake Hospital Affiliated to Soochow University, Suzhou, China. 

Received: 27 September 2021   Accepted: 13 April 2022

References
	1.	 Bhavsar MS, Vora HB, Giriyappa VH. Choledochal cysts: a review of litera-

ture. Saudi J Gastroenterol. 2012;18(4):230–6.
	2.	 Yeung F, Fung ACH, Chung PHY, Wong KKY. Short-term and long-term 

outcomes after Roux-en-Y hepaticojejunostomy versus hepaticoduoden-
ostomy following laparoscopic excision of choledochal cyst in children. 
Surg Endosc. 2020;34(5):2172–7.

	3.	 Ackermann T, Spilias D. Type VI choledochal cyst: a rare entity. ANZ J Surg. 
2020;90(12):E215–6.

	4.	 Babbitt DP. Congenital choledochal cysts: new etiological concept based 
on anomalous relationships of the common bile duct and pancreatic 
bulb. Ann Radiol (Paris). 1969;12(3):231–40.

	5.	 Ishibashi H, Shimada M, Kamisawa T, et al. Japanese clinical practice 
guidelines for congenital biliary dilatation. J Hepatobiliary Pancreat Sci. 
2017;24(1):1–16.

	6.	 Todani T, et al. Congenital bile duct cysts: classification, operative pro-
cedures, and review of thirty-seven cases including cancer arising from 
choledochal cyst. Am J Surg. 1977;134(2):263–9.

	7.	 Baison GN, Bonds MM, Helton WS, Kozarek RA. Choledochal cysts: 
similarities and differences between Asian and Western countries. World J 
Gastroenterol. 2019;25(26):3334–43.

	8.	 Liu YB, Wang JW, Devkota KR, et al. Congenital choledochal 
cysts in adults: twenty-five-year experience. Chin Med J (Engl). 
2007;120(16):1404–7.

	9.	 Ha S, Hwang S, Ryu LN. Development of intrahepatic cholangiocarci-
noma at the remnant intrahepatic cyst portion 10 years after resec-
tion of type IV choledochal cyst. Ann Hepatobiliary Pancreat Surg. 
2020;24(3):366–72.

Table 1  Types of biliary dilatation in the Todani classification

Classification Anatomic features of the bile duct

Type I

 Type Ia Cystic dilatation of the common bile duct

 Type Ib Segmental expansion of the common bile duct without an anomalous pancreaticobiliary junction

 Type Ic Diffuse or cylindrical dilatation of the common bile duct with an anomalous pancreaticobiliary junction

Type II Diverticulum type in the whole extrahepatic duct

Type III Choledochocele located in the duodenal wall which is frequently associated with an ampullary obstruction

Type IV

 Type IVA Multiple cysts in both the intrahepatic and extrahepatic
bile ducts

 Type IVB Multiple dilatations confined only to the extrahepatic bile duct

 Type V Single or multiple dilatations of the intrahepatic bile duct (Caroli’s disease)



Page 6 of 6Meng et al. BMC Gastroenterology          (2022) 22:220 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	10.	 Park DH, Kim MH, Lee SK, et al. Can MRCP replace the diagnostic role 
of ERCP for patients with choledochal cysts? Gastrointest Endosc. 
2005;62(3):360–6.

	11.	 Singham J, Yoshida EM, Scudamore CH. Choledochal cysts: part 2 of 3: 
diagnosis. Can J Surg. 2009;52(6):506–11.

	12.	 Ohyama K, Furuta S, Shima H, et al. Differences in post-operative com-
plications after reconstruction for congenital biliary dilatation in a single 
institution-Roux-en-Y hepaticojejunostomy versus hepaticoduodenos-
tomy. Pediatr Surg Int. 2021;37(2):241–5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Todani type III: like biliary dilatation with duodenal prolapse—a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Acknowledgements
	References


