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Abstract

Objectives: This study aims to use mean volume of fluid, which is drained from a liver hydatid cyst with cystobiliary fistula devel-
oping after percutaneous treatment, for determining the type of treatment as surgery versus conservative.
Patients and Methods: The cohort data was collected retrospectively from 10 out of 90 hydatid cysts in 10 out of 65 patients treated
percutaneously with needle and catheterization methods. Groups were defined as surgical and conservative. The mean volumes un-
til the 20th day after detection of the biliary fistula were used. In addition, the mean volumes until the 20th day of 42 catheterization
patients without biliary fistula were used as controls for quantitative analysis.
Results: All 10 cysts with cystobiliary fistulas were managed with small (8 F) catheters. All patients in the conservative group had
< 211 mL/day mean drainage for the 20 days. For the patients that developed cystobiliary fistulas of liver hydatid disease, 30% re-
quired surgical treatment. After receiver operating characteristic (ROC) curve analysis, the cut-off value for success of hydatid cyst
treatment was 206 mL/day of drained content.
Conclusion: To reduce superfluous costs and time, cystobiliary fistula with < 206 mL/day mean drainage until the 20th day may be
efficiently treated with percutaneous drainage using small catheters.
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1. Background

Cystobiliary fistulas have been of a great importance in
both the natural processes and classical treatment stages
in liver hydatid disease (1, 2). The incidence of biliary tract
involvement in patients with hepatic hydatidosis varies in
different studies, from 1% to 17% (3, 4).

Cystobiliary fistula following percutaneous treatment
is managed with prolonged catheterization, with or with-
out endoscopic treatment, and rarely requires surgery (5).
Also, in a study by Canyigit et al. the authors reported
that it was possible to close the fistula using something
like glue instead of performing surgery (5). There are var-
ious approaches for major (≥ 5 mm) or minor (< 5 mm)
cystobiliary fistulas developing after percutaneous treat-
ment (4, 6). However, it is difficult to measure fistula di-
ameter on cystography because of the distension of cysts
(1). We believe that using mean daily drainage volume in a
proper time interval is more useful in practice than using
fistula diameter on cystography to decide the therapeutic
approach. Nevertheless, there is no clear cut-off value of
mean daily drainage volume for success in managing cys-
tobiliary fistulas of hydatid cysts developing after percuta-
neous drainage. In practice, a cut-off value could be used

for eliminating redundant costs and time.

2. Objectives

The objective of the present study is to use the mean
volume drained from a liver hydatid cyst with cystobiliary
fistula developing after percutaneous treatment for pre-
dicting the most adequate therapeutic approach, either
conservative or surgery.

3. Patients and Methods

3.1. Design

In this retrospective cohort study, patients were con-
secutively chosen from those with liver hydatid cysts
percutaneously treated in the radiology department of
Ankara oncology education and research hospital. Cysto-
biliary fistulas were separated into two groups, according
to the treatment method. Drainage volumes were studied
for determining if patients should undergo surgery or con-
servative percutaneous treatment, which resulted in a sur-
gical group and conservative group. Practically, the mean
volume until the 20th day after detecting the biliary fistula
was used.
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3.2. Patients and Hydatid Cysts

A total of 65 patients with 90 hepatic hydatid cysts
from 1997 to 2010 were recruited into this retrospective
study. The mean age of our patients was 44.9 ± 19.2 years.
Among them, 22 were male and 43 were female. We stud-
ied a subgroup of 10 patients of the 65 patients who devel-
oped a cystobiliary fistula. Informed consent was obtained
from all patients. All data was obtained from the files after
the permission from our institutional review board. Pre-
treatment evaluation of the patients consisted of clinical
examination performed by a surgeon at an outpatient set-
ting and laboratory tests, including liver function tests, in-
ternational normalized ratio (INR), and serologic tests for
hydatid disease. Evaluation of the size and type of drain-
able cysts was based on ultrasonography (US) examination
performed by two experienced radiologists. Gharbi’s clas-
sification was used (7).

There were two groups in relation to treatment modal-
ities: a needle group and a catheterization group. We de-
cided the treatment plan using 6 cm as the cut-off diam-
eter (except for type three and four cysts). In the needle
group, PAIR (puncture, aspiration, injection, reaspiration)
(puncture with a 20 gauge Chiba needle, aspiration, injec-
tion and aspiration of contrast medium, injection of hy-
pertonic saline solution, and reaspiration) was used for
cysts < 6 cm. The volume of aspiration and the volume of
the injected contrast medium was 50% and 35% of the first
cyst volume, respectively. Hypertonic saline (20% NaCl)
was injected at 35% of the first cyst volume after exclusion
of any communication on cystography and taking back of
the injected contrast medium. The frequency of the hyper-
tonic saline was three. All fluid was evacuated and the nee-
dle was withdrawn after 20 minutes.

For the cysts ≥ 6 cm, the catheterization method
(puncture with an 18 gauge Chiba or Seldinger needle, as-
piration, injection and aspiration of contrast medium, in-
jection of hypertonic saline solution, and catheterization)
was performed, which followed the same PAIR method ini-
tially, but included catheterization rather than reaspira-
tion (Figure 1).

Cystobiliary fistulas developed in 10 cysts either dur-
ing the procedure or during the drainage period. Bile on
sponge was visually determined with reflection of a yellow
color. Because the yellow color was not hazy, we were able
to determine that the drainage was not due to an infection.
Cystography was performed for all suspicions of a cystobil-
iary fistula. All the developing biliary fistulas were treated
with 8 F catheters.

Daily drainage volumes of each hydatid cyst with cysto-
biliary fistula were recorded and used for the calculation of
the mean drainage volume during the drainage period or

before biliary intervention, either with endoscopic retro-
grade cholangiopancreatography (ERCP) or ERCP plus na-
sobiliary drainage. Then, the mean daily drainage volume
of hydatid cysts with cystobiliary fistula was calculated.

Initially, percutaneous treatment alone was performed
with pigtail catheter drainage. The ERCP was performed,
provided that daily percutaneous drainage did not de-
crease or excessive drainage was not present, as previously
described in the literature (2).

Cystobiliary fistulas were separated into two groups.
Drainage volume was accepted as data for determining
treatment. This differentiation resulted in two groups: sur-
gical and conservative. The mean volumes until the 20th

day after detecting the biliary fistula were chosen. Mean
volumes until the 20th day of 42 catheterized patients with-
out biliary fistula were used as a control group. The time
limit was three months until stopping of the drainage.
Catheter irrigation volumes, if performed, were excluded
from the drainage volumes.

3.3. Follow-Up

Follow-up was performed every month for the first six
months after treatment, every two months from 6 to 12
months, and once a year thereafter.

3.4. Statistics

The volume of each cyst, both before and after percu-
taneous treatment, was calculated using the ellipsoid for-
mula, multiplying three diameters by 0.523 (8, 9). Differ-
ences in cystic volumes before and after treatment were
calculated. The Mann-Whitney U-test and Chi-square test
were performed. A two-tailed P-value < 0.05 at a 95% con-
fidence interval (CI) was accepted as significant. Receiver
operating characteristic (ROC) curve analysis was used for
determining the cut-off value.

4. Results

Table 1 shows the features of cysts with/without cys-
tobiliary fistulas. The mean age of these 10 patients was
48.9 ± 16.1 years. Right-upper quadrant pain was present
in all (100%), cholangitis and fever only in three (30%), al-
tered liver function tests in three (30%), and jaundice was
seen in two (20%) patients. Ten patients developed cysto-
biliary fistulas; one patient in the needle group after three
days, whereas the other nine patients in the catheteriza-
tion group presented the fistulas at the beginning of the
intervention (one patient), one day after (one patient), two
(one patient), three (three patients), 15, 22, 27, and 37 days
after (one patient each) (Figure 1). Table 2 depicts fistula
characteristics.
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Figure 1. Eighteen-year-old male with hydrated cyst of 95 mm × 63 mm × 102 mm in the seventh segment: A, Cystography shows the catheter in the cyst but no fistula; B,
Cystography demonstrates biliary fistula to the right bile duct and choledoc after 37 days. Fistula diameter could not be measured. Mean drainage volume was 112 mL; C, The
fistula diameter was 4 mm (long arrow) on ERCP; releasing contrast medium from the nasobiliary catheter to the hydatid collection on the 69th day. This decreased a week
after procedure (short arrow in D) and ceased 2 weeks after (E). Solidification was seen 11 months post-procedure on ultrasonography (F) and on CT (G).

Five patients with cystobiliary fistula were managed
with ERCP, papillotomy, and nasobiliary drainage, of which
three were in the conservative group and the other two
were in the surgical group (Table 2). Fistula diameters
could be clearly measured in these five patients with ERCP,
and were < 5 mm (50 mL, 112 mL, and 211 mL drainage) in
three conservative patients, seven mm (415 mL drainage)
and 8 mm (477 mL drainage) in the two patients of the sur-
gical group, respectively. Five patients with cystobiliary
fistula were managed only with percutaneous drainage,
of which four were cured percutaneously, and one, with
a mean daily drainage of 305 ml, was treated surgically.

Therefore, mean daily drainage volume was found to be
399 mL in three patients belonging to the surgical group
with cystobiliary fistulas.

The mean daily volumes for the 20 days were 305 mL,
415 mL, and 477 mL in the surgical group, respectively (Ta-
ble 3). All patients of the conservative group had < 211
mL/day mean drainage. After ROC analysis, the cut-off
value for successful treatment of the hydatid cyst was 206
mL/day (Figure 2).
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Table 1. Characteristics in Hydatid Cysts With/Without Cystobiliary Fistulasa

Features Total Biliary Fistula

Negative (n = 80) Positive (n = 10) P Valueb

Age, y 44.9 ± 19.2 44.2 ± 19.8 48.9 ± 16.1 0.543

First volume, mLc 89.5 (4 - 2.766) 79.0 (4 - 2.766) 318.5 (17 - 1.568) 0.013

Last volume, mLd 11.5 (0 - 515) 12.5 (0 - 378) 4.0 (0 - 515) 0.777

Volume loss, % 87.0 (0% - 100%) 86.0 (17% - 100%) 95.5 (0% - 100%) 0.097

Drainage time, day 9.5 (1 - 89) 8.0 (1 - 82) 48.0 (1 - 89) < 0.001

Follow-up, month 14.0 (1 - 148) 15.0 (1 - 148) 11.5 (1 - 59) 0.964

aSeven fistulas were seen in type one cysts, whereas three cysts were type two cysts.
bThese P-values were obtained with the Mann-Whitney U-test.
cFirst volume was before treatment. Cysts with bile fistula were larger than cysts without bile fistula (P = 0.013).
dLast volume was recorded at the last follow-up after treatment.

Table 2. Findings of the Total 10 Cystobiliary Fistulas

Characteristics of Cystobiliary Fistulas Total, No. (%)

Recurrent postoperative hydatid cysts 3 (30.0)

< 2 weeks aftera 6 (60.0)

> 2 weeks 4 (40.0)

Bile in the cystic fluid 10 (100)

Positive cystography finding 6 (60.0)

Cholestasis 1 (10.0)

Biliary intervention (BI)b 5 (50.0)

Infection 3 (30.0)

Surgical group

BI positive 2 (20.0)

BI negative 1 (10.0)

Conservative group

BI positive 3 (30.0)

BI negative 4 (40.0)

aFistulas were seen during the procedure in one patient, at one, two, three
(three patients), 15, 22, 27, and 37 days, respectively.
bOne of the five cases underwent only endoscopic retrograde cholangiopancre-
atography (ERCP), while for the other four cases ERCP and nasobiliary drainage
were performed.

5. Discussion

Secondary biliary fistulas after percutaneous treat-
ment occur in 1.7% - 6.2% of cases (5, 10). In our study, 11.1%
of the patients of our series suffered from cystobiliary fis-
tula. Most biliary fistulas gain patency after complete de-
compression of the cavity and complete collapse of the en-
docyst (1-6, 10).

ERCP has been considered as the gold standard in the
assessment of intrabiliary rupture (3, 11). Fistula diameters
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Figure 2. Receiver operating characteristic (ROC) curve analysis shows the cut-off
value for successful treatment of hydatid cyst at 206 mL/day, with 100% sensitivity
and 99% specificity. The area under the curve (AUC) is 0.9865.

can be evaluated more accurately on ERCP than on cystog-
raphy (11-15). This may be partially due to the distension of
cysts (1). Accordingly, we accurately measured fistula diam-
eters by ERCP for our patients.

Primarily, ERCP is used as a therapeutic tool in the man-
agement of biliary tract-complicated hepatic hydatid cysts
(1-6, 10-17). It has been suggested that when a postoperative
biliary fistula develops, despite all preventive measures, it
should first be treated by conservative methods, and if it
persists, with endoscopic procedures (12).
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Table 3. Demographic and Drainage Features of Cystobiliary Fistulas

Pa Age Gender Timeb BIc Mean ± SD (mL) of Total Days Mean ± SD (mL) of 20 Days

1 59 Female 60 + 141 ± 113 211 ± 59

2 61 Male 21 - 188 ± 245 173 ± 240

3 18 Male 89 + 119 ± 81 112 ± 10

4 63 Female 28 + 47 ± 24 50 ± 16

5 56 Male 73 - 94 ± 182 159 ± 222

6 56 Male 13 - 38 ± 25 31 ± 17d

7 65 Male 64 + 308 ± 215 415 ± 221

8 46 Female 66 - 282 ± 207 305 ± 208

9 29 Male 49 + 474 ± 333 477 ± 386

10 36 Male 55 - 110 ± 100 188 ± 56

aPatients (P) (number: seven, eight, and nine) were in the surgical group, whereas the others were in the conservative group.
bTime is drainage period.
cBiliary intervention (BI) was performed on the 30th day (patient one), 69th day (patient three), 11th day (patient four), 19th day (patient seven), and 18th day (patient nine).
dThis patient’s drainage ceased 11 days after detection of bile fistula.

The persistent drainage of bile fluid from the cavity
might be treated by simply keeping the drainage catheter
in place (10). Although most external biliary fistulas close
spontaneously; they persist in 4% - 27.5% of cases (12). Still,
72% of biliary fistulas have been shown to close sponta-
neously within two months (4). We believe that percuta-
neous drainage, whether associated or not with biliary in-
tervention, can be performed for up to three months if
daily mean drainage in 20 days is less than 206 mL with
small catheters.

The large biliocystic fistula, defined as a fistula with a
diameter≥ 5 mm, manifests clinically only when it allows
hydatic cyst content to pass into the common bile duct
(6). Even though most of the time this cut-off is appropri-
ate, there are situations when it is difficult to determine
the aforementioned matters on cystography. Our empha-
sis is that daily drainage volume should be reevaluated be-
fore deciding the treatment method. If we had determined
the cut-off value of the daily drainage volume, patients in
the surgical group would not have necessitated redundant
conservative treatment.

Complicated hydatid cysts, which are reported in 15% -
60% of patients with liver hydatid cysts at the time of diag-
nosis, are generally managed with surgical treatment (13).
Biliary fistula development has been seen more frequently
in complicated cysts than in the uncomplicated cysts (14).
Biliary communication is an absolute contraindication to
the injection of a scolicidal agent because of the risk of scle-
rosing cholangitis. We believe that percutaneous drainage
with only oral albendazole may be performed, if a patient
with complicated liver hydatid cyst is at a serious risk for

surgical treatment.

Rarely, cysts either rupture into the pleural space or
into the bronchial tree (15). With the same approach as the
cystobiliary fistula, we successfully applied this to the per-
cutaneous treatment technique and gave only oral alben-
dazole in a liver hydatid cyst with pleural and bronchial
fistula. We believe that ruptured hydatid cysts, including
biliary ruptured cysts, can be treated by using only oral al-
bendazole and catheter drainage.

Additionally, two case reports on percutaneous biliary
drainage have so far been mentioned in the treatment of
hydatid cysts with biliary rupture (16). Lesions with biliary
communications and biliary complications require thera-
peutic ERCP and/or surgery for management (17).

Yagci et al. (2) preferred treating cystobiliary fistulas
with biliary intervention, if their output was low (< 300
mL) and of less than three weeks in duration, or output
was high (> 300 mL) and of less than one week in duration
in patients treated with surgical, laparoscopic, and percu-
taneous methods. Their success rate was 60% in their 10
patients treated with 6 F - 9 F small catheters, despite pro-
longed percutaneous drainage and biliary intervention.
Their success rate is comparable with our rate of 70%. How-
ever, their daily output or mean drainage volumes were
not reported, and we could not compare this study with
our series.

Compared to the available literature (1-20), this study
provides a relatively large number of patients with cys-
tobiliary fistulas treated by the percutaneous approach,
whether associated or not with ERCP, which represents
the practical drainage indication. However, any statistical
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analysis regarding the management of the fistulas in this
study is limited by the fact that it considers only 10 items
(10 cases). Therefore, only broad conclusions can be drawn
regarding the small number of cystobiliary fistulas treated
with catheters alone. We think that any value may be in-
conclusive due to the limited number of patients with fis-
tula, and this calls for a multi-centric large series study of
these fistulas for expanding the value to the general popu-
lation.

Another restriction is that the catheter size may affect
the daily drainage volume. Based on this, the cut-off value
may change according to the catheter size. All cysts with
fistulas were type one or two, and small (8 F) catheters were
used. The cut-off value of mean drainage volumes would be
higher, e.g., 350 - 400 mL or more, if we had placed large-
sized (> 10 F) catheters. However, small-sized catheters
(< 10 F) have been proposed in reducing the occurrence
of biliary fistulas; conversely, large-bore catheters have in-
creased biliary fistulas in percutaneous treatment of hy-
datid cysts (10).

We had mentioned our opinion on the percutaneous
treatment of hydatid cystobiliary fistulas in a review (21).
We had empirically considered that these cystobiliary fis-
tulas with < 211 mL mean daily drainage until the 20th day
may be effectively treated by percutaneous drainage with
small catheters. Further, in this original research we have
scientifically determined that this cut-off is 206 mL.

As an alternative therapeutic modality, Bastid et al., us-
ing radio frequency as a scolicidal method, reported that
percutaneous treatment of a complex hydatid cyst of the
liver may be used as a scolicidal agent in the case of com-
plex septated hydatid cysts of the liver (22). Also, they em-
phasized that further observations and follow-up of these
patients are required to determine how this new therapeu-
tic modality can be integrated into the therapeutic strat-
egy of hydatid cysts (22).

In conclusion, to reduce superfluous costs and time,
cystobiliary fistulas with < 206 mL mean daily drainage
until the 20th day may be effectively treated by percuta-
neous drainage with small catheters. Although the evi-
dence is empirical, ruptured hydatid cysts, as in the treat-
ment of complicated hydatid cysts in the other regions (18-
20), can be cured percutaneously by minimally invasive
treatment.
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