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Abstract. - OBJECTIVE: Patients with proxi-
mal malignant jaundices are often diagnosed in
an advanced stage and need biliary decompres-
sion treatments, such as percutaneous tran-
shepatic biliary drainage (PTBD) and bare metal
stenting (BMS), to improve the hepatic function.
Whether it is better to perform those two proce-
dures together or in a separate time, it is not well
understood. The aim of this study was to investi-
gate the effectiveness and cost-benefit of a com-
bined “one-stage” PTBD/BMS procedure in pa-
tients with malignant jaundices.

PATIENTS AND METHODS: Forty-five pa-
tients with malignant jaundice treated with “one-
stage” PTBD/BMS were retrospectively enrolled
to evaluate technical success, complications,
survival, and length of hospitalization.

RESULTS: A full technical success of the pro-
cedures was reported for all patients, with on-
ly one major complication among 45 treated
patients. A better performance in terms of hos-
pitalization rate was achieved by the one-stage
procedure compared to the two-stage, also re-
sulting in global saving of costs. A high survival
rate was observed at the 3" and 6" month (97.7%
and 86.6%, respectively), with a median overall
survival time of 271,58 days.

CONCLUSIONS: Our study shows that per-
forming PTBD/BMS as a “one-stage” procedure
is useful, safe, and cost-effective with a high
percentage of technical success and a similar
occurrence of complications compared to the
two-stage procedure.
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Introduction

Malignant jaundice occurs when there is a
blockage of the biliary tree, either by direct tumor
infiltration or by external compression. The most
common causes of malignant biliary obstruction
are cholangiocarcinoma and adenocarcinoma of
the pancreatic head'. Other tumors, such as those
of gallbladder, stomach, or intrahepatic metas-
tases or metastatic hilar lymph nodes have also
been described as a possible cause of jaundice'.

Approximately 90% of those patients show bili-
ary symptoms, most commonly painless jaundice,
while cholangitis may also occur in about 10% of
the subjects*?. In all cases, dilatation of the biliary
ducts occurs and the bile is not able to correctly
flow into the duodenum. Patients with jaundice
are usually investigated with laboratory tests and
imaging techniques; in all cases, hyper-bilirubin-
emia is detectable, while the typical onco-marker
Carbohydrate antigen (CA) 19-9 may be initially
higher or even normal®**.

The first diagnostic approach to jaundice is
made by ultrasonography, normally demonstrat-
ing intrahepatic biliary dilatation with a decom-
pressed distal bile duct; however, a second level
imaging investigation is often necessary to bet-
ter define staging and the underlining cause of
the biliary obstruction. For this purpose, multi-
slice computed tomography (MSCT) or magnetic
resonance (MR) with cholangiopancreatography
(MRCP)* may be used, with a high level of sen-
sitivity, specificity (60-69%), and accuracy es-
pecially for determining the resectability of the
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lesion*. MRCP is the best tool to delineate the in-
trahepatic extension of the tumor and to diagnose
non-malignant causes of hilar obstruction'®; how-
ever, it shows a low accuracy for the evaluation
of vascular invasion, which in turn is among the
main criteria for a surgical approach?'. Converse-
ly, when MR and MSCT are performed together,
they achieve up to 75% of accuracy to predict re-
sectability?'.

Unfortunately, in a great number of cases, the
malignant obstructive jaundice is detected when
the disease is already at an advanced stage, and
no surgery is indicated®. For those patients, biliary
decompression treatments are strictly required to
improve hepatic function and the effects of anti-tu-
mor therapies?. Percutaneous transhepatic biliary
drainage (PTBD) and bare metal stenting (BMS)
are treatments of choice for malignant obstructive
jaundice, in particular of the proximal biliary tract,
proving good clinical efficacy with a very limited
patient suffering'”'®, high technical/clinical success
rate, and lower prevalence of infective complica-
tions compared with endoscopy™.

In many studies’'’, bare metal stents are su-
perior to plastic stents due to longer patency and
lower reintervention rates; however, they are of-
ten placed 5-7 days after PTBD as a “two-stage”
procedure'®! to prevent complications, such as
cholangitis'>".

Since the “two-stage” procedure requires a
second hospitalization, patients are more exposed
to typical hospital complications, such as infec-
tions. This is why performing PTBD and BMS at
the same time, as a “one-stage” procedure, may
reduce either complications or the length of hos-
pital stay of those patients, possibly improving
safety and efficacy'.

Despite those observations, whether it is better
to perform those two procedures together or in a
separate time, it is not well understood yet. The
aim of our study was then to evaluate the effica-
cy, safety, and cost/benefit ratio of the “one-stage”
procedure for the treatment of malignant hilar ob-
struction (MHO).

Patients and Methods

The research included 45 consecutive patients
affected by MHO enrolled between January 2014
and December 2016 (Table I).

The inclusion criteria for the study were: (1) pa-
tients aged 18-99 years, (2) proximal malignance
obstruction level, (3) specific symptoms, such as

jaundice and abdominal pain related to biliary ob-
struction, and (4) unresectable tumors or refusal
of the surgical treatment.

The exclusion criteria included: (1) patients
with distal obstruction and (2) patients who had
undergone previous biliary drainage and/or stent
procedures.

The level of obstruction was staged by a sec-
ond level imaging, such as CT and/or MRCP (Fig-
ures 1-3) to identify the biliary duct involvement
through Bismuth-Corlette Classification® (Fig-
ure 4); in all patients a histological assessment,
performed by semiautomatic shearing needle 20
Gauge, was also evaluated (Table II). Routine
biochemical testing was also available for all pa-
tients, and informed consent to perform PTBD
and BMS was obtained from all participants.

All patients have been treated by PTBD and
BMS as a “one-stage” procedure according to the
decision taken during our inter-disciplinary meet-
ing as the best current treatment for the patients.
Any procedure has been in accordance with the
scientific guidelines for palliation of MHO and
in accordance with the Declaration of Helsinki.
None of the patients or authors received any hon-
orary or economic benefits for participation in
this study. The Local Ethics Committee approved
the study.

PTBD and BMS

Prophylactic antibiotics (ciprofloxacin, 200
mg/IV, twice a day) were prescribed 24 h before
the procedure and continued for 3 days after in
all cases. Analgesics and antiemetics were also

Table I. The baseline clinical patient characteristics of one
stage procedure group.

Sex 31 M/14 F

Age (year) 74.09 (M 73.1: F: 78.4)
TB preoperative (mg/dl) 18.45 (2.15-34.77)
DB preoperative (mg/dl) 12 (0.76-26.3)
WBC (x1000 cell/mm3) 8.77 (4.23-18.91)
Hb (g/1 dL) 11.13 (7-14.4)

TB after 24 h (mg/dl) 7.54 (0.61-32.73)
DB after 24 h (mg/dl) 6.53 (0.32-17.15)
RCP 6.53 (0.21-27.25)
TB 1 month (mg/dl) 2.02 (0.55-5.32)
TB 3 month (mg/dl) 3.17 (0.6-9.37)
TB 6 month (mg/dl) 4.66 (0.75-16.31)
TB 12 month (mg/dl) 2.64 (0.65-9.7)
Hospitalization Time (day) 12.75 (5-30)

(M: males; F: females; TB: total bilirubin; DB: direct
bilirubin; WBC: white body cells; Hb: Hemoglobin; RCP:
Reactive C Protein).
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Table Il. Histological assessment of tumors and sexual
prevalence in patients.

Hilar cholangiocarcinoma (Klatskin tumor) 26 M/11 F

Colorectal liver metastases 3M/1F
Gallbladder tumor 0M/R2F
Hilar lymph nodes metastases 2M/OF

administered in saline infusion 30 min before the
beginning of the procedure (Tramadol Hydro-
chloride 50 mg and Metoclopramide 10 mg)'s. Us-
ing an angiographic suite and a digital subtraction
X-ray system (Allura Xper FD20; Philips, Eind-
hoven, the Netherlands), percutaneous transhe-
patic biliary catheterism was performed after a
preliminary ultrasound-guided intradermal injec-
tion of 10 ml of lidocaine 1% into site of percuta-
neous approach. Transhepatic approach was made
by a bracket-assisted puncture with a 21-Gauge
Chiba needle under ultrasound assistance, with a
further injection of 2-5 ml of a 50% solution con-
trast medium, obtaining initial opacification of
the bile ducts. Once the target bile duct was ac-
cessed, a 0.018 nitinol guide-wire was advanced
into the duct, and a 4 French coaxial system was
positioned under fluoroscopic guidance (Figure
5a and 5b). Then, a 7 French valved sheath was
replaced inside the hydrophilic 0.035 guide wire
to perform cholangiography, to confirm the level
of stricture, and to resolve stenosis.

Then, the hydrophilic wire was replaced with a
stiffer one, across the 5 French hydrophilic diag-

60mm

Figure 2. MRCP: main biliary duct stenosis (big arrow).

nostic catheter, to support interventional proceed-
ings. Conscious sedation was performed by hyp-
notic and analgesic dose of Propofol 20 mg, during
continuous O, saturation monitoring. Length of
stenosis, measured by post-processed semiauto-
matic analysis software (Philips X-per App, Eind-
hoven, the Netherlands) and of stenting, were also
available (Figure 6). Cholangiography through
the sheath after stent deployment was used to as-
sess the stent patency. If the contrast medium did
not flow through the stent, an additional coaxial
stent was placed. All strictures were subjected to
balloon-catheter dilation achieving a good sealing
of the stents. If the flow of contrast medium was

Figure 1. MRCP study of biliary system shows dilation of

biliary ducts (small arrow).
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Figure 3. MR T1 late contrast phased axial shows the dila-
tion of intrahepatic biliary ducts (small arrow).
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Figure 4. Original drawing of the Bismuth-Corlette classification of malignant biliary obstruction?.

satisfactory, the vascular sheath was removed,
and an 8.5-10 French external-internal drainage
just below the duodenal papilla was placed (Fig-
ure 7) to proceed with saline lavage for 48 h.

Statistical Analysis

All variables are summarized as mean or indi-
cated as minimum/maximum value. Categorical
variables are summarized as percentages. Vari-
ables were compared between the two patients’
groups by the Bartlett test. p-value <0.05 was
considered statistically significant.

Results

45 consecutive patients (31 males, mean age
74+16) with MHO, enrolled between January

A0mm
[nraj]

2014 and December 2016, were treated with
PTBD and BMS. The baseline clinical character-
istics of those patients are summarized in Table I.

Primary cholangiocarcinoma was present in
37 patients (22 Bismuth type I, 9 type 11, 6 type
III, and 1 type IV carcinomas). The main clinical
presentation was jaundice, which occurred in 43
patients. Anorexia and poor clinical conditions
were also present in 30 patients, while abdominal
pain and pruritus were observed in 15 patients.
Pre-procedural cholangitis was observed in 11
patients.

Pathological diagnoses were confirmed using
percutaneous or transluminal biopsies in 42 pa-
tients (Figures 8, 9, and 10).

Every patient received chemotherapy after fi-
nal diagnosis, while 6 patients were lost during
the follow-up period.

Figure 5. A-B, Percutaneous transhepatic cholangiography (8a) and MRCP study of biliary system (8b), they show similar
pattern of main biliary duct stenosis (big arrow) and dilation of biliary ducts (small arrow).
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Figure 6. Percutaneous transhepatic double stenting with
bare metal stents (arrows).

Procedure Success

The main endpoint of our retrospective study
was the efficacy and safety of one-stage proce-
dure in terms of technical success and complica-
tion rate. Technical success was achieved in 100%
of patients. Every patient received an ultrasound
transhepatic approach through the right access
(40 subjects), the left access (1 subject), or the bi-
lateral accesses (4 subjects). The mean duration
of the combined treatment was 38 min (range 20-
57 min). Thirty-eight patients received monolat-

Figure 7. Bilateral percutaneous transhepatic cholangiog-
raphy after double bare metal stenting.

Figure 8. Scleroialin tissue infiltrated by neoplastic cells of
an intrahepatic cholangiocarcinoma. Hematoxylin and Eo-
sin staining (original magnification x 200).

eral biliary stenting, while 7 subjects underwent
a Y-configuration stenting. The distal stent was
placed above the duodenal papilla to avoid as-
cendant cholangitis in all patients except for 6 in
whom it was placed across the duodenal papilla.
Every patient received temporary external-inter-
nal drainage (8-10 Fr) with the tip below the duo-
denal papilla. During the hospital stay, a success-
ful reduction of total bilirubin level was achieved
in 43 of 45 patients, while PTBD was maintained
for about 6.4 days (3.5-9.3 days).

Figure 9. Poorly differentiated mucinous cystic cholangio-
carcinoma in liver biopsies. Hematoxylin and Eosin staining
(original magnification x 200).
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Figure 10. Cytologic smears showing papillary groups of
epithelial neoplastic cells with huge nuclei with prominent
nucleoli. Hematoxylin and Eosin staining (original magni-
fication x 400).

Complications

Among major complications, only a case of
severe haemobilia, which did not require a sur-
gical approach, was observed. Other minor com-
plications were fever up to 72 h (6 of 45 patients),
abdominal pain up to 72 h (3 of 45 patients), and
cholangitis (1 of 45 patients).

Survival

The second endpoint of the study was the over-
all survival (OS) and laboratory test improve-
ment, such as serum bilirubin levels performed
within 48 h, as well as 1, 3, and 6 months after
stent placement (Tables I11-V).

The overall survival rate was: 97.7% after 3
months, 86.6% after 6 months, and 28.9% after
12 months, with a median overall survival (OS) of
271,58 days (59-424 days) and with an intra-stent
tumor growing modal time of 305 days.

Cost-Benefit Ratio

The third endpoint of the study was to deter-
mine the cost/benefit ratio of the one-stage proce-
dure in terms of complication and hospitalization
days.

Medium hospitalization time was 12.75 days
(5-30 days), lower than a two-stage procedure,
which requires the same time, plus 5.2 (range 2-9)
days' of interval between procedures.

There is a statistical trend between total bil-
irubin level reduction rate in the first 24 h (Bil
Delta/24 hour) and the hospitalization time, as
estimated by Pearson correlation (Table III and
Figure 11). The statistically significant shorter
hospital stays observed for the one-stage com-
pared to two-stage procedure group, as analyzed
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Figure 11. Statistical correlation between total bilirubin level reduction rate in the first 24 h (Bil Delta/24 h) and the hospitaliza-
tion time, estimated by Pearson correlation analysis.
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Table Ill. Baseline laboratory tests and serum bilirubin levels before and after stent placement at 24 h and hospitalization time
of two-stage procedure group.

TB POST DB POST
AGE TB CB VB Hb 24 H 24 H RCP HOSP
SEX (years) (mg/dL) (mg/dL) (x 1000) (g/dL) (mg/dL) (mg/dL) (days)
F 76 28.09 20.4 6.4 11.7 25.47 14.19 8.2 21
F 78 13.48 8.81 5.2 14.4 10.63 6.59 11.9 20
F 87 20.47 15.32 9.9 10 15.21 9.72 10 25
F 80 12.45 8.52 8.4 13.8 11.6 6.55 14.2 14
M 60 34.75 227 17.3 12.6 2791 16.95 13.4 11
M 79 17.99 9.71 7 10.9 13.89 7.89 11.87 13
M 66 18.53 10.38 8.9 14 15.7 9.66 15.2 22
M 79 29.88 19.32 17 11 25.76 15.6 9.9 19
F 84 15.5 10.2 8.8 12.9 11.87 8.67 11 12
F 74 12.75 9.78 11.8 10.7 10.1 8.1 12.2 18
F 86 22.05 15.72 8.2 11.2 9.22 5.81 10.4 12
F 48 26.3 16.72 9.5 14.1 23.23 14.99 9.82 21
F 88 6.25 432 5.8 12 5.2 3.9 11.64 23
M 80 30.76 19.86 12.7 11.8 14.72 8.18 9.2 18
M 81 10.42 7.23 11.8 9.6 8.1 5.96 11.8 15
M 64 22.8 12.15 6.2 10.9 14.05 6.86 10.18 15
M 55 17.13 11.01 7 8.9 14.8 9.8 12.2 17
F 67 21.97 15.68 9.9 12.7 16.8 13.7 7.39 14
F 62 10.85 8.11 13.7 13.2 7.27 4.75 14.8 19

by the Bartlett test (Figure 12), could also exert a
positive effect on the intra-hospital infection risk.

Discussion

Our study shows that PTBD/BMS performed
as “one-stage” procedure is safe and cost-effec-

Probability
050 0.75 1.00
1

0.25

0.00

Number at risk
One-Stage 45
Two-Stage 19

tive in patients with malignant jaundice. Also, it
shows a similar prevalence of efficacy and com-
plications than the “two-stage” procedure, as re-
ported by Inal et al**.

In all patients, percutaneous transhepatic bil-
iary access was performed by combined ultra-
sound and fluoroscopic technique, with a thin
needle and a low X-ray patient exposure. Ultra-

Percutaneous Trans-Hepatic Biliary Treatment:
Length of Stay Probability by Type of Treatment

1

T T T

10 20 30

Length of Stay (days)

29 4 1

19 6 0
One-Stage Two-Stage

Figure 12. Hospital stay probability for the one-stage and the two-stage group after percutaneous procedures.
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Table IV. Overall survival distribution rate.

TB DB
B CB \WB Hb POST 24 POST24 RCP TB1 TB3 TB6 TB 12 HOSP OS
AGE (mg/ (mg/ (x (x hour hour (mg/ (mg/ (mg/ (mg/ (mg/ (days)

SEX (years) dL) dL) 1000) 1000) (mg/dL) (mg/dL) dL) dL) dL) dL) dL)
F 76 28.09 204 o064 11.7 10.57 5.19 112 23 25 26 35 18 277
F 78 13.48 881 52 14.4 6.63 3.89 6.5 1.4 1.5 1.5 1.8 19 385
F 87 2047 1532 99 10 15.21 14.03 4.4 4.5 9.3 14.8 na 8 164
M 74 6.15 364 91 10.5 2.87 1.72 1421 1.7 1.9 21 2.7 6 424
M 80 245 .52 8.4 13.8 1.66 1.52 0.77 1.5 1.7 85 na 14 190
M 60 3475 227 173 12.6 15.93 8.95 7.62 223 2 2.1 na 13 318
M 79 1799 971 7 10.9 13.52 7.8 5.6 2.1 1.5 1.5 218 16 402
M 66 18.53 1038 8.9 14 22.78 14.16 835 532 316 na na 9 206
M 79 1613 103 17 11 8.27 5.36 4.14 132 143 153 na 12 310
M 64 2.15 076 8.4 11.1 1.44 0.6 8.4 076  0.86 1.53 na 7 305
M 84 15.5 102 7.6 10.5 7.08 4.09 988 2.2 1.5 1.5 1.9 8 398
M 68 4.75 271 13.3 11.2 3.63 1.85 1.66 1.2 1.6 1.87 na 5 305
F 86 22.05 1572 8.2 11.2 9.22 5.81 4.2 2.7 8.2 148 na 17 189
F 48 26.3 1672 9.3 11.4 23.23 14.99 0.21 235 3.06 na na 15 265
F 78 26.67 17.81 7.6 10.2 3.66 1.95 292 19 53 12 na 8 250
F 88 6.25 432 58 12 3.87 1.88 1.01 0.89 089 175 na 18 350
F 83 2647 1575 57 10.4 10.3 6.21 33 na na na na 11 28
M 68 2094 13.15 8.5 8.9 15.32 13.06 827 132 186 23 na 7 240
F 90 2218 1721 78 9.9 14.53 9 696 1.2 1.9 132 na 18 191
M 80 3076 19.86 127 11.8 14.72 8.18 428 186 93 148 na 14 190
M 81 1042 723 11.8 9.6 4.3 2.98 5.1 2 1.5 2 na 6 305
M 64 22.8 12.15 6.2 10.9 14.05 6.86 0.84 255 36 na na 6 149
M 55 1713 11.01 7 8.9 15.8 10.12 2725 135 178 1.82 na 9 212
M 67 21.97 1568 99 12.7 16.81 1.83 6 453 97 14.8 na 8 200
F 62 10.85  8.11 13.7 13.2 3.27 1.75 1708 14 1.4 1.5 .67 13 415
M 75 3042 1597 431 10.7 25.31 15.97 363 41 932 1631 na 15 192
M 53 1572 9.31 128 133 14.81 8.95 263 183 1.5 1.54 198 10 402
F 80 53 372 103 10.4 0.61 0.32 784 075 122 156 2.88 8 390
M 66 6.65 473  7.59 11.3 5.29 3.11 122 132 186 23 na 7 198
M 83 2521 1724 1891 11 14.43 8.9 1796 3.67 794 161 na 11 189
M 45 21.27 1436 7.03 12 26.33 16.53 13.9 1.4 1.5 1.5 21 25 390
F 85 7.38 4.57 1023 7 4.06 2.32 2.3 1.37 16 2.1 na 10 235
M 91 22.83 14.86 943 10.7 15.62 9.58 7.81 387 937 na na 16 116
M 85 24.4 16.05 10.09 8.7 9.72 9.72 5.23 1.82 1.86 2.3 na 13 190
M 90 325 19.07 8.56 12.1 28.28 17.15 125 173 186 197 na 14 213
M 70 9.68 563 1098 8.7 11.67 7.3 5.2 095 126 175 na 30 199
M 75 11.24 79 449 107 6.16 3.67 6.89 142 151 159 na 8 211
M 84 1672 1191 6.16 12.2 15.97 8.86 59 1.55 1.6 175 178 16 390
F 81 23.53 1541 423 10 14.09 7.29 2 1.94 15 1.56 na 20 169
F 76 1995 1317 6.28 115 13.35 7.6 8.08 476 103 na na 22 135
M 75 1462 929 657 93 11.44 7.12 10.55 055 123 643 na 16 149
M 56 1276  7.06 5.6 12.3 7.66 4.11 052 055 06 075 97 19 380
M 82 3477 263  6.15 10.5 30.74 18.2 3.2 1.4 1.5 1.5 na 11 177
M 77 15.7 103 5.58 11.9 134 8.22 2.77 1.9 1.6 1.6 1.6 12 423
M 60 344 2208 698 14.1 3273 20.73 3.1 1.8 1.4 1 065 6 398

(TB: Total Bilirubin; DB: Conjugated Bilirubin; WB: white bodies; Hb: hemoglobin; RCP: Reactive C Protein; HOSP:

Hospitalization time; OS: Overall survival; na: not available)

sound-guided hepatic access reduced also the risk
of bleeding®.

Through this technique, the technical success
of 100% was reached both for monolateral and bi-
lateral access. The duration of the procedures was
very acceptable, ranging from 20 to 57 min and

well-tolerated by all patients. Bleeding was ob-
served in only 1 patient, while the other compli-
cations, such as fever, pain, and cholangitis were
similar to those reported by Mansour et al*® where
the same procedures were performed. On the oth-
er hand, in our series, stent placement above the
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Table V. Baseline laboratory tests and serum bilirubin levels before and after stent placement at 48 h and 1, 3, and 6 months,

hospitalization time and overall survival in days after treatment.
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duodenal papilla did not expose to a greater risk References

of cholangitis, differently from what reported
by other studies**2°. This could be explained by
the placement, in our patients, of temporary ex-
ternal-internal drainage below the papilla, facili-
tating contrast medium and bile flow through the
duodenum.

Notably, we have observed an OS rate very high
for the first 6 months (Figure 12), with a mean
of 271,58 days, and an intra-stent tumor growing
modal time of 305 days (Table V). Chemotherapy
treatment was then performed in relation to the
clinical status of our patients®.

Mean hospitalization time is lower when per-
forming a “one-stage” procedure compared to the
“two-stage”, remarking the importance of com-
bining those two techniques in our patients. This
time saving may reduce further hospitalization,
as well as exposure to hospital infections', rath-
er than having a positive economic impact on the
management of patients with MHO.

Conclusions

One-stage PTBD/BMS procedure instead of
performing the same procedures into separate
times is safe and cost-effective for the majority
of MHO patients. Also, it is well-tolerated and
it may allow to reduce length of hospitalization
and intra-hospital infection risk. Further pro-
spective studies are now needed to validate our
results.
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