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Abstract
Background. Choledochal cysts are dilations of the biliary tree. Although commonly reported in Asian populations, the
incidence outside of Asia is as low as 1:150 000. The largest series of patients with choledochal cyst disease outside of Asia is
this one, studying 70 patients treated in Vancouver between 1971 and 2003. Patients and methods. This was a retrospective
chart review. Results. In all, 19 paediatric and 51 adult patients were evaluated; 21% of paediatric and 25% of adult patients
were Asian. All paediatric patients had type I or IV cysts, whereas adult patients represented the different subtypes.
Abdominal pain was the presenting symptom in 79% of children and 88% of adults, vomiting was present in 42% of
children and 63% of adults and jaundice was seen in 31.5% of children and 39% of adults. Ultrasound was used in 94.7% of
children, and ERCP in 80% of adults. In all, 84% of paediatric patients, 100% of adult patients with type I cysts and 85.7%
of adult patients with type IV cysts received complete cyst excision and Roux-en-Y hepaticojejunostomy. Complications in
both groups were low. Conclusions. Although Vancouver does have a large Asian population, this does not explain how
common choledochal cysts are in this city. Alhough some authors argue that paediatric and adult disease are caused by
different aetiologies, presentation patterns in our study between the two groups were very similar. We recommend complete
cyst excision and Roux-en-Y hepaticojejunostomy as the surgery of choice, and advocate early surgery after diagnosis to
promote ease of surgery and prevention of future complications.
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Introduction

Choledochal cyst disease (CC) is a rare entity that

encompasses cystic dilations at various parts of the

biliary tree. Its incidence, although as high as 1:1000

in Asian populations, is only 1:100 000 to 1:150 000

in western populations [1�3]. Vancouver, British

Columbia, as outlined by this analysis, in fact has

the largest series of choledochal cysts outside of Asia.

The reason for this geographic distribution is yet

unknown. Other mysteries of this disease entity

include its aetiology, adequate classification system,

ideal diagnostic modality and natural course. Disease

patterns across various ages may help in elucidating

the pathophysiology and natural course of biliary

cystic disease. We analysed the patients seen at the

University of British Columbia, and compared the

characteristics among pediatric and adult patients in

an attempt to unravel some of these mysteries.

Patients and methods

This is a retrospective analysis of CC in paediatric

patients seen at British Columbia Children’s Hospital

between 1971 and 2003, as well as a comparison of

these patients with adult patients seen at Vancouver

Hospital and Health Sciences Centre between 1985

and 2002. All the paediatric patients were B16 years

of age. Charts were reviewed and data collected

concerning patient demographics, presenting symp-

toms, co-existing disease, diagnostic modalities used,

biochemical aberrations, surgical strategy, complica-

tions and pathological findings.
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Results

Nineteen pediatric patients were diagnosed with CC

at the British Columbia Children’s Hospital between

1971 and 2003, and 51 adult patients were identified

at Vancouver Hospital and Health Sciences Centre.

The resultant total of 70 patients is the largest studied

within a non-Asian population. The age range among

the paediatric patients ran from 1 day to 16 years,

with the mean age being 5 years. Four of these (21%)

were less than 1 year old. Of the children, 89% were

female and 11% were male, whereas in the adult

group 80% were female and 20% were male. Only

21% of paediatric patients were of Asian descent, with

89% being Caucasian; 25% of adults were Asian, and

75% were Caucasian.

The different types of choledochal cysts as per

Todani’s classification (Figure 1) were quite limited in

the paediatric group. In all, 13 patients (68%) had

type I cysts and 6 (31.5%) had type IVa. In the adult

group, 17 (33%) had type I, 3 (6%) type II, 1 (1.9%)

type III, 28 (54.8%) type IVa and 2 (3.9%) type V.

Fifteen (79%) of the children presented with

abdominal pain, eight (42%) with nausea and vomit-

ing, six (31.5%) with jaundice, three (15.8%) with a

palpable mass and anorexia, and two (10.5%) with

pruritus and weight loss. Only two patients presented

with the classic triad of pain, jaundice and a palpable

mass, and both were over the age of 1. A total of 45

(88%) adults presented with abdominal pain, 31

(63%) with nausea and vomiting, 20 (39%) with

jaundice and 20 (39%) with fever. None of the adult

patients presented with the classic triad. Related

comorbid illness in children included five (26%)

with cholecystitis, four (21%) with pancreatitis, three

(15.8%) with cholesterolosis, two (10.5%) with kid-

ney malformation and one each (5%) of ventriculo-

septal defect and malrotation. Among the adults, 19

(37%) had recurrent cholangitis and 6 (11%) had

pancreatitis.

Ultrasound was used in the diagnosis of 18 (94.7%)

paediatric patients, 3 of which were prenatal. Three

(15.7%) had computerized tomography (CT) scans,

three hydroxyiminodiacetic acid (HIDA) scans, two

(10.5%) endoscopic retrograde cholangiopancreato-

grams (ERCP), two magnetic resonance imaging

(MRI) and one (5%) intravenous cholangiogram.

Thirteen (68%) had intraoperative cholangiograms.

ERCP was the modality of choice in adults, being

used in 40 (80%) patients. Also, 36 (75%) had

ultrasounds, 21 (43%) CT scans and 10 (21%) had

percutaneous transhepatic cholangiograms (PTC).

Cyst excision, cholecystectomy and Roux-en-Y

hepaticojejunostomy were performed in the majority

of paediatric patients (84%). Three patients under-

went cyst excision and choledochojejunostomy, two of

which were before 1980. Duration of surgery ranged

between 140 and 340 min, with mean surgical time

being 220950 min. Length of hospital stay widely

varied between 4 and 50 days, with a mean stay of

11.5 days. Within 2 weeks of surgery, three (15.8%)

patients had early complications of fever, two (10.5%)

had pain and vomiting, and one (5%) had a bile leak.

Late complications included wound infection and

persistent bile leak (one each). The surgery performed

in the adult patients appropriately depended on the

type of cyst involved: 100% of type I and 85.7% (24/

28) of type IVa cysts received cyst excision and Roux-

en-Y hepaticojejunostomy. Three of these patients

required subsequent segmental hepatic resection

Figure 1. Choledochal cyst classification. (A) Type Ia � dilatation of extrahepatic duct. (B) Type Ib � discrete segmental dilation of

extrahepatic duct. (C) Type Ic � fusiform dilation of entire choledochus. (D) Type II � diverticula of choledochus. (E) Type III cyst/

choledochocele � distal dilation of choledochus within duodenal wall. (F) Type IVa � combined intrahepatic and extrahepatic duct cysts.

(G) Type IVb � multiple extrahepatic bile duct cysts. (H) Type V/Caroli’s disease � multiple intrahepatic bile duct cysts.
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secondary to cholangiocarcinoma. The other four

type IVA patients did not undergo a complete cyst

excision due to extension of the cyst into the

pancreatic head (two of four) or severe fibrosis

and adhesions. Two of three type II cysts had

simple excision, whereas one had complete bile duct

excision, pancreatic head excision and Roux-en-Y

hepaticojejunostomy due to an associated cholangio-

carcinoma. The type III cyst was treated initially with

a sphincterotomy, but required subsequent resection

of the ampulla of Vater and reconstruction of the

pancreatic and common bile ducts due to recurrent

pancreatitis. Both type V patients received segmental

hepatic resection, but one subsequently also received

an orthotopic liver transplant due to recurrent pyo-

genic cholangitis, secondary biliary cirrhosis and

portal hypertension. Eleven of all adult patients

had previous cystenterostomies, three of whom re-

quired invasive treatment for complications. Six

surgeries (12%) were complicated by anastamotic

strictures, two of which had type I cysts and four

had type IVA. Of these patients who developed

anastomotic strictures, two had undergone previous

cystenterostomies. Four patients were diagnosed with

cholangiocarcinoma. Three patients had recurrent

cholangitis that was successfully treated with PTC.

Discussion

As described previously, there is a great Asian

preponderance of choledochal cyst disease [1�3].

Given that the biggest series outside of Asia is the

present one, we wondered whether our prevalence

was secondary to the large Asian population in

Vancouver, British Columbia. Contradicting this

hypothesis, however, is the fact that only 21% of

paediatric and 25% of adult patients in our study were

Asian. According to the 2001 census, approximately

26% of Vancouver’s population is Asian, suggesting

that our study simply reflects the demographics of the

region [4]. If there was something specific to the Asian

population that predisposes them to this disease, we

would expect a greater percentage of our total patients

to be of Asian descent than the general population.

The reason for both Asian and Vancouver preponder-

ance thus remains unclear, and other similarities such

as diet or lifestyle may be factors. The literature does

support a female preponderance to biliary cystic

disease, commonly reported as 4:1 [1�3]. This gender

pattern is echoed in this study but at a slightly higher

ratio. Again, the reason for this preponderance

remains unclear.

Todani et al. described a classification system of

these cysts into six discrete types (Figure 1), which is

still in use today [5,6]. Although Todani initially felt

that the different types represented a spectrum of the

same disease, subsequent authors have challenged this

notion. Some believe that each type represents a

unique disease with separate aetiologies, natural

course and ideal treatment [7,8]. The most common

are types I and IVA, and this preponderance was also

seen in our study. Interestingly, the paediatric popula-

tion only presented with types I and IVA, whereas

the adults presented with almost full representation.

The aetiology of types I and IVA cysts is thought to be

due to an abnormal pancreaticobiliary duct junction,

which results in a long common channel and mixing

of pancreatic and biliary juice, leading to mucosal

breakdown and dilatation [9]. This can present early

(in children) with high grade reflux or later (adult-

hood) with low grade reflux [10�14]. Other authors

contend that the cysts are congenital in nature, either

due to distal aganglionosis and proximal dilatation or

aberrancies in embryologic recannulation [15,16].

Unfortunately, the length of the common channel or

the presence of an abnormal junction was not

recorded in many of these cases. Such data, as well

as pathological examination for aganglionosis or distal

obstruction, can be examined in future studies to

further elucidate the aetiological differences between

children and adults. Ironically, types II and V are

believed to be completely congenital in nature, but

these were found exclusively in the adult population of

this study [17�21]. This could just reflect the fact that

types II and V are in general rare, representing 2% and

20% of cysts in literature, respectively, and they are

often insidious [20,22].

Both the paediatric and adult populations presented

most commonly with abdominal pain, nausea and

vomiting, and jaundice, in that order. This represents

the fact that bile and pancreatic juice reflux and bile

stasis lead to chronic inflammation, and stone and

stricture formation. This in turn leads to recurrent

cholangitis, hepatic abscesses and pancreatitis, caus-

ing significant pain and jaundice [23�39]. The classic

triad of abdominal pain, jaundice and palpable mass

was found in only 10.5% of the children and none of

the adults. Reported literature found the classic triad

in B20% of patients, and was mostly found in

neonatal patients (B1 year of age) [23�30]. In our

study, none of the patients with the classic triad were

neonatal.

Ultrasound was the imaging modality of choice for

children, whereas ERCP was most commonly used in

adults. In fact ERCP was only used in 10.5% of

children compared with 80% of adults. This may

represent the need for general anaesthesia to perform

ERCP in children, whereas none is required in adults

[40]. CT scans were also under-utilized in children

when compared with adults.

Most children underwent complete cyst excision,

cholecystectomy and hepaticojejunostomy. This is

now the surgery of choice, but did not become

so until around 1980. The paucity of major complica-

tions in this series of children likely reflects the

fact that this strategy was adopted early in the practice

of our surgeons. Four adult patients with type IVa

cysts did not receive complete cyst excision due to
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extension of disease and marked fibrosis and adhe-

sions. Any such retained cyst tissue is associated with

ongoing risk of malignant transformation [45,46].

Furthermore, there were some adult patients with

long-term complications of anastamotic stricture,

malignancy and recurrent cholangitis. Adult disease

likely reflects chronic insidious disease, and the longer

bile stasis and resultant inflammation is allowed to

continue, the greater the risk of fibrosis and adhe-

sions, thus hindering complete excision. Surgery on

tissue that is chronically inflamed also increases the

risk of subsequent complications such as anastamotic

strictures [41�49]. Therefore the earlier in life after

diagnosis the surgery is performed, the more bene-

ficial it is to prevent fibrosis and avoid such ongoing

inflammation and damage. In fact, four of our

pediatric patients were operated on even before any

symptomatology. We do recommend this strategy, as

the onset of symptoms indicates inflammation in and

damage to the biliary tree, which pre-emptive surgery

will negate. Finally, it is well recognized that just

cystenterostomy leads to recurrent complications of

cholangitis, pancreatitis, stricture and stone formation

and malignancy [45,46]; therefore, none of the

patients in our series received this surgery. The adults

who had previously received cystenterostomy did

suffer from such complications.

In all, 48.5% of our patients (6 paediatric and 28

adults) had type IVA cysts, with some element of

intrahepatic involvement. While the surgeries per-

formed � cyst excision and Roux-en-Y hepaticojeju-

nostomy � removed extrahepatic pathological tissue,

intrahepatic disease remained. Such intrahepatic di-

latations are prone to bile stasis, stone and sludge

formation, recurrent cholangitis and subsequent he-

patic abscess formation, and cholangiocarcinoma

[17,21,50]. This risk is somewhat alleviated by a

wide hilar anastamosis, but nonetheless remains as

long as the intrahepatic cysts remain. Localized

intrahepatic disease may be treated with a segmental

lobectomy to eliminate the intrahepatic component

[50�52]. Unfortunately, all of our patients did have

diffuse involvement. Therefore the livers were left in

situ, and the premalignant, intrahepatic choledochal

cysts did transform into cholangiocarcinoma in four

(14%) of adult patients with type IVa cysts, subse-

quently requiring segmental hepatic lobectomy.

Therefore we do recommend that intrahepatic cysts

be excised as much as possible.

Conclusion

This study retrospectively analysed the largest series

of patients with choledochal cysts outside of Asia, and

compared adult and paediatric patients. Both groups

had similar presentations of abdominal pain, nausea

and vomiting, and jaundice. Ultrasound was the

imaging modality of choice in children, whereas

ERCP was more commonly used in adults. This likely

reflects the technical difficulties of performing ERCP

in children rather than any differences in sensitivity

for diagnosis. All paediatric patients underwent com-

plete cyst excision and Roux-en-Y hepaticojejunost-

omy, and suffered from very few long-term

complications. We do recommend this as the surgery

of choice, and we also recommend that it should be

performed early after diagnosis irrespective of symp-

tom severity to avoid future complications.
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