Orriginal Article

Differences in efficacy of uncovered self-expandable
metal stent in relation to placement in the management of
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Abstract

Background/Aims: Metal stent insertion is a common palliative treatment for distal malignant biliary
obstruction (MBO) but whether placement across the sphincter of Oddi (SO) causes more complications or
shorter survival is in question. The aim of this study was to compare the clinical outcomes of percutaneous
uncovered self-expandable metal stent placement above and across the SO in patients with distal MBO.
Patients and Methods: We retrospectively studied 59 patients who underwent uncovered metal stent
placement for distal MBO between January 2012 and March 2016. Stents were placed above the SO for
22 subjects (group A) and across the SO for 37 subjects (group B). Early cholangitis, stent occlusion, and
overall survival time were compared between the two groups.

Results: Clinical success was 90.9 and 86.5% for groups A and B, respectively. Early cholangitis occurred
in 2 patients (9.1%) in group A and in 6 patients (16.2%) in group B (P = 0.645). Median stent patency and
median survival time was 105 and 140 days for group A, 120 and 160 days for group B, respectively. The
stent occlusion (31.8% in group A and 21.6% in group B, P = 0.454) and the cumulative stent patency times
(P = 0.886) did not differ between the two groups. There was no significant difference in cumulative patient
survival between the two groups (P = 0.810).

Conclusion: Uncovered metal stent placement across the SO did not significantly affect early cholangitis,
stent patency, or patient survival.
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self-expandable, uncovered metal stent is offered as
palliative treatment for biliary decompression. The stent

can help with symptom regression and improvements in

INTRODUCTION quality of life." The anti-reflux capacity of the sphincter

is thought to be sacrificed if the stent is placed across the

Patients with distal malignant biliary obstruction (MBO) ~ sphincter of Oddi (SO).P Currently, concerns exist over

usually have no curative therapy available, so a
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whether stent placement above SO causes more early
cholangitis, stent occlusion, or reduced survival. Studies to
compare efficiency of placement to treat MBOI ! have
not been conclusive with regard to impaired SO function
and resulting cholangitis.>'

Many variables can influence patient outcomes: tumor type;
stent type; and percutancous or endoscopic approaches,
especially the biliary stricture level. Endoscopic techniques
may increase early infection due to retrograde passage
through papillary route with or without sphincterectomy.”
At the biliary stricture level, patients with biliary strictures
shorter than 2 cm from the papillary mound were likely to
be treated with a transpapillary approach. Those with hilar
strictures were treated with a suprapapillary method. %1314
Study data so far cannot be easily compared, so no
conclusion exists to suggest the optimal stent placement,
especially for those with distal biliary obstruction >2 cm
from the SO.>7

Thus, we retrospectively assessed clinical outcomes of
percutaneous transhepatic uncovered metal stent placement
above or across the SO for treating distal MBO.

PATIENTS AND METHODS

Study procedures followed the guidelines of the World
Medical Association Declaration of Helsinki and were
approved by the Ethics Committee of our institution. For
this retrospective study, formal consent was not required.

Patients

From January 2012 to March 2016, percutaneous
transhepatic metal stents were placed in 368 patients
with MBO at our institution. We excluded patients with
previous biliary tract surgery, hilar lesions, bile duct
obstruction <2 cm proximal to the papilla, patients who
had double metal stents, Eastern Cooperation Oncology
Group (ECOG) Scale of Performance Status grade 3 or 4,
or patients lost to follow-up. Ultimately, 59 patients were
included in the study.

According to the location of the distal end of the
stent, patients were divided into two groups. In
group A (# = 22), the distal end of the stent was above
the SO. In group B (# = 37), the distal end of the
stent protruded into the duodenum. Case diagnosis
was based on laboratory and radiology results, with or
without pathological findings. Of these 59 patients,
41 patients were diagnosed based on pathological
results, and 18 patients were diagnosed by laboratory
or imaging findings and history of disease progression.
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Patient clinical data from medical records and telephone
follow-up were collected retrospectively from the time of
procedure until death or last follow up visit.

Stent placement

Before stent insertion, contrast-enhanced abdominal
computed tomography (CT) and/or magnetic resonance
imaging (MRI) were performed. Antibiotics were given to
the patients who had infectious symptoms and adjusted
according to cultured blood data.

Percutaneous transhepatic stent placement was performed
under fluoroscopic guidance. If there were no combined
infections or hemobilia during percutaneous transhepatic
biliary drainage (PTBD) procedure, the stent was inserted
at the same time. If the patient suffered from infection
or hemobilia, external drainage was performed 2—7 days
before stent insertion. When a cholangiogram was
obtained, the length of the stricture and the distance from
the end of the stricture to the papilla were measured. The
stent was chosen according to the length of the stricture
and then deployed across the obstructed segment. A space
was left at the end of the proximal and distal margins of
the obstructed segment to prevent tumor overgrowth.
Besides, an external drainage catheter was placed in
some cases to check stent function after stent placement.
Uncovered stents used were E-Luminexx stents (Bard,
Katrlsruhe, Germany), 8 mm in diameter, and 6 or 8 cm
in length.

Study definitions and follow-up

Major study endpoints included evaluation of early
cholangitis, stent patency, and survival. Early cholangitis
was diagnosed when a fever >38°C continued >24 h
with cholestasis and leukocytosis observed within 30 days
after stent insertion. Stent dysfunction was defined as
recurrent jaundice, increased serum bilirubin, and/or biliary
dilation observed on imaging findings."” Stent patency
was defined as duration from initial stent placement to
recurrent jaundice. If recurrent jaundice was not observed
during a patient’s life, stent patency was considered
equal to the survival time. Survival time was defined as
duration from initial stent placement to death or the last
follow up visit. Clinical success was defined as decreased
serum bilirubin to <75% of pretreatment values within
1 month after stent placement."! Complications were
considered major or minor according to guidelines of the
Society of Interventional Radiology Standards of Practice
Committee.!"”

Patients were followed at outpatient clinics and advised to
report to the hospital if fever or jaundice developed. In
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patients presenting with recurrent jaundice, blood tests and
enhanced abdominal CT scanning were performed. When
stent dysfunction was detected, PTBD was performed if
possible. All patients were followed until August 31, 2016.

Statistical analysis

Quantitative data are presented as means * standard
deviation (SD) and comparisons were analyzed using a
X -test or a Student’s ~test. Cumulative stent patency and
patient survival were calculated using the Kaplan-Meier
method. A log-rank test was used to compare stent patency
and patient survival between groups. Statistical analysis
was performed with Statistical Package for the Social
Sciences (version 19.0, Chicago, IL) and P value <0.05 was
considered statistically significant.

RESULTS

Procedure outcomes

Clinical characteristics of patients are summarized in Table 1.
There were no significant differences in gender, age, initial
serum bilirubin, primary disease, and distance from distal
obstruction to papilla or length of stent between groups.
Clinical success was achieved in 20 patients in group A and 32
patients in group B. Serum bilirubin increased in 1 person in
group B and cholangiogram confirmed sludge in the stent so
that contrast medium could not easily pass through the bile
duct. For this case, a reserved external catheter was opened
for external drainage. Two patients who did not have clinical
success died one month later after initial stent insertion. For
4 other four patients, no further interventions were required.
No procedure-related deaths occurred in this cohort.

Complications

Self-limiting hemobilia occurred in one patient in group B,
and pancreatitis occurred in two patients in each group.
Early cholangitis was observed in 8 cases (2 in group A; 6 in
group B). All subjects recovered after conservative treatment
for 5-7 days. There was no statistically significant difference
between the groups for cholangitis (P = 0.645) [Table 2].

Stent patency and patient survival

Stent occlusion occurred in seven patients in group A and
eight in group B, but there was no statistically significant
difference (P = 0.561). Cumulative median stent patency
was 105 days for group A and 120 days for group B.
Kaplan-Meier analysis showed no significant difference in
the two groups (P = 0.886). Seven patients with recurrent
jaundice in group A underwent external drainage and of the
8 patients in group B, only 5 patients had external drainage.

At 3, 6, and 12 months, the cumulative survival rates were
72.2,31.8,and 4.5%, respectively, in group A; for group B,
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Table 1: Patient clinical characteristics in two groups

Variables Group A Group B P
(n=22) (n=37)

Mean age (years) 60.4+11.4 62.7+14.2 0.514

Gender (M/F) 15/7 23/14 0.641

Primary disease 0.500
Cholangiocarcinoma 4 (18.2%) 8 (21.6%) -
Gallbladder cancer 6 (27.3%) 6 (16.2%) -
Pancreatic cancer 2 (9.1%) 8 (21.6%) -
Metastatic tumor* 10 (45.5%) 15 (40.5%) -

Total bilirubin (mg/dL) 13.7+6.1 15.2+7.2 0.415

Distance from distal obstruction 30.3+5.9 27.7+6.6 0.138

end to papilla (mm)

Stent length (mm) 68.2+10.1 72.249.5 0.133

Note: * Metastatic tumor (25 cases): Group A included gastric
carcinoma in 8 cases, ovarian cancer in 1 case, esophageal cancer
in 1 case; Group B included gastric carcinoma in all 15 cases

Table 2: Comparison of complications between two groups

Complications Group A (n=22) Group B (n=37) P
Cholangitis 2(9.1%) 6 (16.2%) 0.645
Pancreatitis* 1(4.5%) 1(2.7%) -
Hemobilia* 0 1(2.7%) -

Note: Values in parentheses are percentages. *Because of the small
number of patients, no meaningful statistical comparison could be
performed

the cumulative survival rates were 67.6, 37.8, and 8.1%,
respectively, at those similar time points. Median survival
for group A subjects was 140 days and for group B, it
was 160 days and these numbers were not statistically
significant (P = 0.810) [Figure 1].

DISCUSSION

For patients with distal common bile duct obstruction,
insertion of a metal stent above or across the SO is
controversial. In this study, the distance between the distal end
of the stricture and the duodenal papilla was initially marked
and comparable (without a statistically significant difference)
between the 2 groups. The results suggested that uncovered
metal stent insertion above and across the SO offered similar
safety and limited early cholangitis. Stent patency and patient
survival were also similar irrespective of the position.

Patient survival is dependent on tumor type, metastasis,
and eventual comorbidities. There was no statistically
significant difference between primary diseases in either
group. Overall survival at 3, 6, and 12 months was similar.
These data agreed with published reports that palliative
stent placement could alleviate obstructive jaundice,
without remarkably influencing patient survival and that
stent location did not seem to matter.* For patients
with a life expectancy equal to or less than 3 months,
transpapillary stenting may also be recommended to reduce
postprocedural morbidity.!"
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Figure 1: Kaplan-Meier analysis of overall survivals in two groups.
Median survival after placing the stent above the SO was 140 days
and for placing the stent across the SO was 160 days. There was
no significant difference in cumulative patient survival between
groups (P =0.810)

The incidence of stent dysfunction for patients with
MBO was reported in 15 - 31% following placement of
uncovered metal stents™'” and this is largely due to tumor
ingrowth through the mesh.?"?I Given that tissue ingrowth
was the major cause of stent dysfunction and clogging
only modestly contributes to stent dysfunction,!"”***! stent
insertion location did not affect stent patency. Metal stent
placement across the SO did not increase stent occlusion or
shorten patency time compared with metal stent placement
above the SO.® In our study, stent occlusion was 31.8 and
21.6% for groups A and B, respectively, and these data were
consistent with previous studies.®!”!

Cholangitis limits the efficacy of metal stent placement
for alleviating distal biliary obstruction!"” and frequent
carly cholangitis is reported to occur after the insertion
of a transpapillary metallic stent.>! It is thought that
either the content reflux back from the duodenum or a
poorly functioning stent is an important etiologic factor
for cholangitis. In contrast, we found no significant
difference in eatly cholangitis after stent insertion between
the two groups. According to the previous study, reflux
of duodenal content was a universal phenomenon after
stent placement across the main duodenal papilla but no
features of acute cholangitis developed due to reflux.” In
fact, for most subjects, placing a stent across the SO did not
cause eatly cholangitis when the bile was drained easily.*!
Cholangitis was mostly caused by impairment of bile
flow and subsequent bacterial overgrowth. Recent studies
suggest that stent-related cholangitis after transpapillary
stent insertion is uncommon.®! From our expetience and
previous studies, relief of jaundice after stent insertion
improves liver function and assists resistance against
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pathogens; cholangitis was not a problem for most patients
who underwent stent insertion across the SO for MBO. 242!

The study was limited in that it was retrospective and
thus had some inevitable bias. Also, we did not analyze
the causes of stent dysfunction due to difficulty of
distinguishing stent clogging or tumor growth. In addition,
percutaneous external drainage prior to stent insertion
was performed in 18 patients (30.5%) in the current study,
which may change clinical outcomes, even though data
show that stent placement with or without preoperative
biliary drainage did not significantly affect therapeutic
success, major complications, ot stent patency.”” However,
these results are limited by the small sample size. Further
randomized controlled studies with larger sample size is
needed to confirm these findings.

CONCLUSION

In conclusion, insertion of an uncovered metal stent
across the SO was as safe and effective as SO functional
preservation for patients with distal MBO. Eatly cholangitis,
stent patency, and survival after uncovered metal stent
insertion across the SO are comparable to outcomes with
stent insertion above the SO.
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