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Abstract			  Introduction & Objective:  EUS-guided biliary drainage (EUS-BD) has been increasingly used for the 
management of high grade malignant biliary obstruction (HGMBO). Nevertheless, the type of stent that is most 
suitable for EUS-BD remains controversial.  The aim of the present study was to compare operative outcomes 
between fully covered self-expandable metal stent (FCSEMS) and partially covered self-expandable metal stent 
(PCSEMS) in HGMBO patients.

			  Methods:  The present retrospective cohort study included HGMBO patients who underwent EUS-BD be-
tween April 2017 and August 2020. The endpoints were operative outcomes after stent placement. Two-step 
analysis was performed. Logistic regression was used to calculate a propensity score (PS). Multi-level mixed 
model stratified by PS were used for comparing the primary and secondary outcomes between groups and are 
presented in term of adjusted RR, mean difference, hazard ratios and their 95% confidence intervals.

			  Results:  There were 53 patients in the study, 41 in the PCSEMS group and 12 in the FCSEMS group. 
Baseline characteristics were not statistically different. After adjusting for PS, by using the PCSEMS group as 
the reference, there were no statistically significant differences in the outcomes between PCSEMS and FCSEMS. 
These include technical success rates (both 100%), clinical success rates (89% vs. 67%; p = 0.489), early and late 
complications (5% vs 8%; p = 0.493 and 50% vs. 92%; p = 0.110, respectively). Moreover, overall deaths were 
not significant different (83% vs. 100%; p = 0.971).

			  Conclusion:  FCSEMS and PCSEMS in HGMBO were comparable in terms of technical and clinical suc-
cess. However, PCSEMS patients were less likely to die or have late complications.  
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Introduction
	 The cause of high grade malignant biliary obstruc-
tion (HGMBO) includes pancreatic cancer, cholangio-
carcinoma (CCA), gallbladder cancer, ampulla of Vater 
cancer and metastatic cancer.1 HGMBO is usually a 
locally advanced or metastatic cancer that is not suitable 
for curative operation. Endoscopic retrograde cholan-
giopancreatography (ERCP) is the main modality used 
for the management of this condition. Percutaneous 
transhepatic biliary drainage (PTBD) and surgical inter-
ventions have been used after failure of ERCP. However, 
these methods have significant complications, such as 
bleeding, anastomosis leakage or recurrent cholangitis, 
and prolonged hospitalization.2-3

	 EUS-Guided Biliary Drainage (EUS-BD) has been 
increasingly utilized as an alternative means to achieve 
successful biliary drainage after failed ERCP or in cases 
where ERCP is not feasible, such as when malignant 
duodenal obstruction or certain anatomical variations 
exist. EUS-BD allows direct visualization and access 
to the biliary tree through sonographic guidance, and 
avoids complications associated with PTBD or surgical 
interventions.2,4,5 
	 EUS-BD uses four types of stents: plastic stents, 
uncovered self-expandable metal stents (UCSEMS), 
fully covered self-expandable metal stents (FCSEMS) 
and partially covered self-expandable metal stent 
(PCSEMS).6 Plastic stents are associated with more 
re-interventions because of stent dysfunction.7-8 Large-
diameter self-expandable stents (SEMS) should last 
longer with lower risk of re-intervention. Both UCSEMS 
and FCSEMS are used in EUS-BD, and show similar 
stent patency rates.9  
	 Although FCSEMS can prevent tissue ingrowth and 
is easy to remove, previous studies have reported compli-
cations such as stent migration and mild peritonitis.10 A 
study of EUS-BD using long PCSEMS has shown a high 
success rate of stent replacement and fewer immediate 
complications, but recurrent obstruction may be more 
common.11 There is currently no study that directly com-
pares the efficacy between FCSEMS and PCSEMS. The 
objective of this study is to compare clinical outcomes 
between FCSEMS and PCSEMS in HGMBO patients.

Methods

	 The present retrospective cohort study included 
consecutive HGMBO patients who underwent EUS-
BD from April 2017 to August 2020 at Thabo Crown 

Prince Hospital, Nong Khai, Thailand.  All patients in 
the study were diagnosed as having inoperable malignant 
obstructive jaundice (locally advanced or metastatic dis-
ease, or poor operative risk) based on clinical symptom 
(jaundice, dark-colored urine, and pale stool), laboratory 
examination (elevated bilirubin level, alkaline phospha-
tase level, and gamma glutamyl transferase level), and 
imaging studies including transabdominal ultrasound, 
CT scan, and MRCP. Most of the patients did not have 
tissue diagnosis prior to treatment. 
	 The study protocol was approved by Nong Khai 
Province Ethics Committee for Human Research (No. 
2/2563). The use of the Hospital Database was approved 
by Director of Thabo Crown Prince Hospital.
	 All patients underwent ERCP as the first procedure. 
If ERCP failed, EUS-BD was performed in the same 
or at a later setting. EUS-BD might be delayed if there 
was duodenal invasion by the tumor or certain anatomi-
cal variations that causes difficulty for ERCP. Patients 
received either PCSEMS or FCSEMS.  Patients who 
were not fit for endoscopic procedures were excluded 
from the study.
	 EUS procedure was performed by one of three 
endoscopists in Thabo Crown Prince hospital. We used 
an endoscopic ultrasound (linear endoscopic ultrasound 
scope EG-3870UTK; processor Pentax EPK 7010; ul-
trasound Hitachi Noblus) inserted into the stomach or 
duodenum. The location of the left or right intrahepatic 
bile duct would then be identified.  
	 The identified bile duct was punctured with a 
19-gauge needle, and injected with contrast media for 
confirmation of the bile duct location. A 0.035-inch 
guidewire was inserted into the bile duct and a fistula 
tract was created between the bowel wall and the bile 
duct by the cystotome and the tract was dilated using 
tapered tip dilators or balloon dilators. 
	 Self-expandable metal stents were inserted and 
deployed with the help of fluoroscopic imaging. The 
FCSEMS used were Wallflex (Boston, USA) and Nitilon 
stents (Microtech, China) and the PCSEMS used were 
BPD (Hanaro, Korea) and Giobore stents (Taewoong, 
Korea). The type of stent chosen depended on the 
preference of the endoscopist. After the procedure, a 
nasogastric tube was inserted for drainage of gastric and 
duodenal contents for 48 hours. Oral diet was gradually 
resumed. 
	 The primary outcomes of the study were the techni-
cal and clinical success rates of the two groups. Technical 
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success was defined as the successful deployment of the 
metal stent across the stomach or duodenum, along with 
the flow of contrast media and/or bile through the stent. 
Clinical success was defined as a reduction in bilirubin 
to less than 50% of the pretreatment value within 1 
month.12 
 	 Secondary outcomes included total bilirubin level 
1 month after stent insertion, long term mortality and 
early and late complications. Early complication was 
defined as any stent-related complication within 30 days, 
including bile leakage, bleeding, and stent migration. A 
late complication was defined as any stent-related com-
plication, such as stent occlusion, cholangitis, occurring 
30 days after stent placement.
	 All patients were followed 1 month later and every 
2 months thereafter, until the death of the patient or the 
end of the study (15 August 2020). The collected data 
included demographic data (age, gender), type of stent 
(PCSEMS or FCSEMS), laboratory data (total bilirubin 
level), diagnosis, and post EUS-BD complications. Date 
of death of patients was obtained from hospital records 
or the national death registry. 
	 Categorical data were presented as frequency and 
percentages. Fisher’s exact test was used to compare 
categorical variables. Continuous data were presented as 
mean and standard deviation or median and interquartile 
range depending on data distribution. Student’s t test or 
Wilcoxon’s rank-sum test was used to compare continu-
ous variables. Logistic regression was used to calculate 
a propensity score (PS) based on age, gender, comorbid 
disease, presence of distant metastasis, ascites, preop-
erative total bilirubin and location of stent placement. 
Multi-level mixed models stratified by PS were used for 
comparing the primary and secondary outcomes between 
groups.  The Kaplan-Meier curve was used to compare 
the survival probabilities of the two groups. A p-value 
< 0.05 was considered to be statistically significant. 
All statistical analyses were performed using STATA 
program version 16.0 (Stata Corp, CS, TX, USA).

Results

	 Fifty-three HGMBO patients were included in the 
study; 41 patients in the PCSEMS group and 12 patients 
in the FCSEMS group. The most common cancer was 
hilar cholangiocarcinoma (72%). The most common 
location for stent placement was hepaticogastrostomy 
(94%). Characteristics of patients are shown in Table 1. 
The baseline characteristics were similar in both groups. 

The propensity scores were significantly different be-
tween groups (p < 0.001). Therefore, a multilevel mixed 
model stratified by PS was used to identify risk factors 
related to outcomes. 
	 Operative data and outcomes after stent placement 
between the two groups are compared in Table 2. Techni-
cal success rate for both groups was 100% and clinical 
success rates were not significantly different between 
groups. Secondary endpoints including total bilirubin 
level 1 month after stent placement, early complications, 
last status and follow-up time were not significantly 
different between groups, but patients in the PCSEMS 
group had significant less late complications (50% vs 
92%, p = 0.016). The most common late complication 
was cholangitis: 15 patients (37%) in the PCSEMS group 
and 7 patients (58%) in the FCSEMS group. 
	 Using multilevel models stratified by PS (Table 3) 
showed no significance differences between groups in 
term of clinical success rate (RR = 0.74; 95% CI: 0.32-
1.72; p = 0.489), total bilirubin level 1 month after stent 
placement (mean difference = 1.31mg/dl; 95% CI: -1.11 
to 3.74; p = 0.289), early complications (RR = 2.64; 95% 
CI: 0.16-42.15; p = 0.493), late complications (RR = 
1.96; 95% CI: 0.86-4.47; p = 0.110), and overall death 
(HR = 1.21; 95% CI: 0.50-2.94; p = 0.671). No patient 
died from the procedures. In addition, both Kaplan-
Meier (Figure 1) and adjusted parametric survival curves 
(Figure 2) were similar for the two groups.

Discussion

	 EUS-BD was first reported by Giovannini et al in 
2001, and has since become an accepted treatment mo-
dality. Cumulative technical success and post-procedure 
adverse effect rates have been reported to be 90% and 
17%, respectively.13 Many types of stents were used in 
EUS-BD. Plastic stents were mainly used in the early 
years of this procedure.14,15 
	 FCSEMS were later introduced with the aim of 
preventing complications associated with both plastic 
stents and UCSEMS. In endoscopic ultrasound-guided 
hepaticogastrostomy (EUS-HGS), a residual gap be-
tween the intrahepatic bile duct and stomach wall may 
lead to bile leakage, especially when plastic stents or 
UCSEMS are used. FCSEMS can prevent such leak-
age but may occlude side branches of intrahepatic bile 
ducts as well. PCSEMS has the advantage of ease of 
placement, and the uncovered part of the stent does not 
occlude side branches of intrahepatic bile ducts. 
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Table 1  Patient characteristics

		  Characteristics	 PCSEMS	 FCSEMS	 p-value
		  (N = 41)	 (N = 12)	

Age (year), mean ± SD	 64.1 ± 8.9	 60.0 ± 12.3	 0.209
Gender, n (%)			   0.323
     Female 	 18 (44)	 3 (25)	
     Male 	 23 (56)	 9 (75)	
Underlying disease, n (%)			   NA
     None 	 30 (73)	 8 (67)	
     Diabetes mellitus 	 4 (10)	 0	
     Hypertension	 5 (12)	 3 (25)	
     Others 	 2 (5)	 1 (8)	
Diagnosis, n (%) 			   NA
     Hilar CCA	 29 (71)	 9 (75)	
     Mass forming CCA	 3 (7)	 2 (17)	
     Extrahepatic CCA	 1 (2)	 1 (8)	
     CA gallbladder	 3 (7)	 0	
     CA head of pancreas	 3 (7)	 0	
     CA ampulla of Vater	 2 (5)	 0	
Stage of disease, n (%)			   NA
     Stage 1	 1 (2)	 0	
     Stage 2	 2 (5)	 1 (8)	
     Stage 3a	 11 (27)	 3 (25	
     Stage 3b	 18 (44)	 5 (42)	
     Stage 4	 9 (22)	 3 (25)	
Distant metastasis, n (%) 	 9 (22)	 3 (25)	 0.999
Presence of ascites, n (%)	 8 (20)	 1 (8)	 0.665
Laboratory before drainage procedure 			 
     Total bilirubin (mg/dl), median (IQR)	 11.2 (6.7-21)	 8.7 (5.7-13)	 0.470
     Albumin level (mg%), mean ± SD	 3.37 ± 0.66	 3.16 ± 0.57	 0.321
Location of stent placement 			   NA
     Hepaticogastrostomy	 40 (98)	 10 (83)	
      Hepaticoduodenostomy	 1 (2)	 1 (8)	
     Choledochoduodenostomy	 0	 1 (8)	
Operative time (minutes), median (IQR)	 30 (25-47)	 40 (31-43)	 0.187
Propensity score, median (IQR)	 0.03 (0.01-0.22)	 0.62 (0.42-0.79)	 < 0.001

DM: diabetes mellitus; HT: hypertension; CCA: cholangiocarcinoma; CA: cancer; IQR: interquartile range; NA: not applicable due to no observa-
tion in some subgroup.

	 The endoscopist must not position the bare part of 
the stent at the gap between liver and stomach wall, if 
leakage is to be avoided.
	 The technical success rate in the present study was 
100% for both FCSEMS and PCSEMS. The clinical suc-
cess rates were also similar (88% and 67%). Moreover, 
all secondary endpoints were comparable, except for 
late complications, where those for FCSEMS seem to 
be higher. Nakia et al.11 reported a 33% recurrent biliary 
obstruction rate for PCSEMS with a median cumulative 

time to recurrent biliary obstruction of 6.3 months, and 
the major cause of recurrent biliary obstruction was tis-
sue hyperplasia at the uncovered portion. Kim et al.10 

reported a 33% re-intervention rate for FCSEMS, due to 
stent migration and occlusion. A slippery covered metal 
stent and low axial force may lead to migration, and 
marked CBD dilatation may cause FCSEMS floating, 
resulting in loss of the anchoring effect of the proximal 
flare.
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ing membrane of FCSEMS might not be favorable for 
epithelialization, which can induce sludge formation 
and food particle impaction. This event can be seen in 
cases of choledochoduodenostomy. In the present study 
most of the stents were placed in the stomach (94%), 
hence we did not find stent occlusion by food impaction.  
Additionally, FCSEMS used in the study was the same 
as that used in ERCP while PCSEMS were specifically 
designed for EUS-BD.11

	 There have been no previous reports comparing 
overall survival between patients who received PCSEMS 
and FCSEMS. A previous study by Sangchan et al. from 
Thailand4 compared the efficacy between SEMS and PS. 

	  According to the present study, PCSEMS may po-
tentially be better than FCSEMS, since recurrent biliary 
obstruction occurred more frequently in the FCSEMS 
group (33% vs. 12%). This could be explained by the 
technical details of stent deployment. When the PC-
SEMS is placed in the intrahepatic bile duct, it would be 
pulled back until the boundary of bare part and covered 
part attaches to the bile duct wall. Therefore, the bare 
part of the stent will be located in the intrahepatic bile 
duct and the covered part in the hepatic parenchyma and 
gastric wall. This may prevent tissue ingrowth through 
the stent and reduce early stent obstruction. 
	 Another cause of stent occlusion is that the cover-

Table 2  Comparison of outcomes after stent placement between two groups

Variables 	 PCSEMS	 FCSEMS	 p-value
		  (N=41)	 (N=12)	

Technical success, n (%)			   NA
     No 	 0	 0	
     Yes	 41 (100)	 12 (100)	
Clinical success, n (%)			   0.185
     No 	 5 (13)	 4 (33)	
     Yes	 35 (87)	 8 (67)	
Total bilirubin level 1 month after stent placement, Median (IQR) 	 2.1 (1.1-4.5)	 2.9 (1.3-6.1)	 0.539
Early complication, n (%)			   0.553
     None	 38 (95)	 11 (92)	
     Cholangitis	 1 (3)	 0	
     Bile leakage	 0	 1 (8)	
     Stent migration	 1 (2)	 0	
Late complication, n (%)			   0.016
     None	 20 (50)	 1 (8)	
     Recurrent obstruction	 5 (13)	 4 (33)	
     Cholangitis 	 15 (37)	 7 (58)	
Late status, n (%) 			   0.466*
     Dead	 34 (83)	 12 (100)	
     Survived	 7 (17)	 0	
Follow-up time (month), median (IQR)	 5.2 (2.9-9.9)	 3.5 (1.8-8.5)	 0.710

*p-value by log rank test 

Table 3  Postoperative outcomes of FCSEMS versus PCSEMS adjusted for propensity score

Variables 	 Estimate	 95 % CI	 p-value

Clinical success (Risk ratio)	 0.74	 0.32-1.72	 0.489
Total bilirubin level 1 month after stent placement (mean difference, mg/dL)	 1.31	 -1.11, +3.74	 0.289
Early complication (Risk ratio)	 2.64	 0.16-42.15	 0.493
Late complication (Risk ratio)	 1.96	 0.86-4.47	 0.110
Overall deaths (Hazard ratio)	 1.21	 0.50-2.94	 0.671

Estimates were based on multilevel mixed-effects generalized linear models and stratified by propensity score
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Figure 2  Adjusted parametric survival curves are similar for both PCSEMs and FCSEMs; p = 0.671 by mixed-effect exponential 
proportional hazard regression

Figure 1  Kaplan-Meier survival curves are similar for both PCSEMs and FCSEMs; p = 0.466 by log rank test.

The median survival time in the SEMS group was 126 
days and in the PS group 49 days. The overall survival 
of the patients in both groups were significantly differ-
ent. The median survival time of patients who received 
SEMS in the Sangchan study is comparable to that of 
patients with advanced (Bismuth III and IV) hilar chol-
angiocarcinoma in the present study.

	 There are limitations with the present study. First, 
the sample size was small and the follow up time was 
short. Thus, a larger study with a long-term follow-up is 
warranted to confirm our results. Second, the retrospec-
tive nature of present study may result in selection bias 
and other confounding effects not documented in the 
medical records. Third, as this study involved only one 
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institution, our results may not be extrapolated to other 
institutions where endoscopists may have varying levels 
of experience and familiarity with EUS-BD. Therefore, 
a multicenter prospective study may be valuable.

Conclusion

	 Use of FCSEMS and PCSEMS in EUS-BD for 
palliating HGMBO patients were comparable in term of 
technical and clinical success.  However, patients who 
received PCSEMS were less likely to have late compli-
cations and less likely to die than those who received 
FCSEMS.  Larger prospective and multi-center studies 
are needed to better understand the indications for, and 
complications of, these stents.
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บทคัดย่อ	 การศกึษาเปรยีบเทยีบผลลัพธ์ด้านการผา่ตดัระหวา่งการเจาะระบายทอ่น้ำ�ดีด้วยกลอ้งคลืน่เสียงโดย

ใช้ท่อระบายน้ำ�ดีโลหะชนิดที่มีวัสดุปกคลุมพ้ืนผิวของท่อระบายทั้งหมดกับชนิดท่ีมีวัสดุปกคลุม

พื้นผิวของท่อระบายบางส่วน ในผู้ป่วยท่อน้ำ�ดีตีบตันที่เกิดจากมะเร็ง

เฉลิมพล บุญมี*, เอื้อมพร สุ่มมาตย์†, อภิชาติ ตันตระวรศิลป์‡, จิราภรณ์ โกรานา‡,  พัชรินทร์ สร้อยมีแสง*, 

นิรมล อารยเจริญวงศ์*, วัฒนา พารีศรี*, ตวงปราชญ์ ศรีกุลวงศ์*, สมศักดิ์ บุญหาร*

*โรงพยาบาลสมเด็จพระยุพราชท่าบ่อ, †คณะพยาบาลศาสตร์ มหาวิทยาลัยเวสเทิร์น บุรีรัมย์
‡คณะแพทยศาสตร์ มหาวิทยาลัยเชียงใหม่

	 ความเป็นมา:  การเจาะระบายท่อน้ำ�ดีด้วยกล้องคลื่นเสียง (Endoscopic Ultrasound Guided Biliary  

Drainage) เป็นหัตถการท่ีมีการนำ�มาใช้เพื่อเจาะระบายท่อน้ำ�ดีอุดตันท่ีเกิดจากมะเร็งเพิ่มข้ึน อย่างไรก็ตามชนิด

ของท่อระบายน้ำ�ดีที่เหมาะสมสำ�หรับหัตถการน้ียังหาข้อสรุปไม่ได้ การศึกษาครั้งน้ีมีวัตถุประสงค์เพื่อเปรียบ

เทียบผลลัพธ์ด้านการผ่าตัดระหว่างการเจาะระบายท่อน้ำ�ดีด้วยกล้องคลื่นเสียงโดยใช้ท่อระบายน้ำ�ดีโลหะชนิด

ที่มีวัสดุปกคลุมพื้นผิวของท่อระบายทั้งหมดกับชนิดท่ีมีวัสดุปกคลุมพื้นผิวของท่อระบายบางส่วน ในผู้ป่วย 

ท่อน้ำ�ดีตีบตันที่เกิดจากมะเร็ง

	 วิธีการศึกษา:  การศึกษาเป็นแบบตามรุ่นย้อนหลัง โดยทำ�การรวบรวมและติดตามผู้ป่วยที่ได้รับการเจาะ

ระบายทอ่น้ำ�ดดีว้ยกล้องคลื่นเสียง จำ�นวน 53 ราย ระหว่างเดอืนเมษายน พ.ศ. 2560 ถึง เดอืนสิงหาคม พ.ศ. 2563 

ในจำ�นวนน้ี เปน็ผูป่้วยทีไ่ด้รบัการทำ�หตัถการโดยใชท้อ่ระบายน้ำ�ดีโลหะชนิดทีมี่วสัดุปกคลมุพืน้ผวิของท่อระบาย

บางสว่น (กลุม่ที ่1 = 41 ราย) และได้รบัการทำ�หตัถการโดยใชท่้อระบายน้ำ�ดีโลหะชนดิทีม่วีสัดุปกคลมุพืน้ผวิของ

ท่อระบายทั้งหมด (กลุ่มที่ 2 = 12 ราย) ตัววัดผลหลักคือผลลัพธ์ด้านการผ่าตัดภายหลังการใส่ท่อระบายน้ำ�ดี การ

วิเคราะห์ข้อมูล 2 ขั้นตอนประกอบไปด้วย การใช้สถิติ logistic regression ในการสร้าง propensity scores (PS) 

และใชส้ถติิ multi-level mixed ควบคุมผลกระทบโดย PS ในการเปรยีบเทยีบผลลพัธ์หลกัและผลลพัธ์รองระหวา่ง

กลุ่ม นำ�เสนอในรูปแบบ relative risk  ค่าเฉลี่ยผลต่าง hazard ratio และช่วงเชื่อมั่นร้อยละ 95 

	 ผลการศกึษา:  การศึกษาครัง้นีมี้ผูป่้วยเข้ารว่มการศึกษาและได้รบัการติดตาม 53 ราย ลกัษณะสว่นบคุคล

ของผู้ป่วยทั้งสองกลุ่มไม่แตกต่างกัน เมื่อควบคุมผลกระทบโดยใช้ PS โดยให้ผู้ป่วยที่ได้รับการใส่ท่อระบายน้ำ�ดี

แบบที่มีวัสดุปกคลุมพื้นผิวบางส่วนเป็นกลุ่มอ้างอิง ผลการศึกษาพบว่า ไม่มีความแตกต่างอย่างมีนัยสำ�คัญทาง

สถิติในระหว่างสองกลุ่มการศึกษา ในด้านของ อัตราความสำ�เร็จของการทำ�หัตถการ (100% ท้ัง 2 กลุ่ม) อัตรา

ความสำ�เร็จทางคลินิก (89% : 67%; RR = 0.74; p = 0.489) ภาวะแทรกซ้อนในช่วงการทำ�หัตถการ (5% : 8%; 

p = 0.493) ภาวะแทรกซ้อนท่ีเกิดข้ึนหลังการทำ�หัตถการ ( 50% : 92%; p = 0.110) ตลอดจนอัตรารอดชีวิตใน 

ผู้ป่วยทั้งสองกลุ่ม (83% : 100%; p = 0.971)

	 สรปุผลการศกึษา:  การเจาะระบายน้ำ�ดีผา่นกลอ้งคลืน่เสยีงโดยใช้ท่อระบายน้ำ�ดีโลหะชนิดทีม่วีสัดุปกคลุม

พื้นผิวบางส่วนและท่อระบายน้ำ�ดีโลหะชนิดที่มีวัสดุปกคลุมพื้นผิวท้ังหมด ให้ผลลัพธ์ที่เทียบเคียงกันในการ

รักษาผู้ป่วยท่อน้ำ�ดีอุดตันที่เกิดจากมะเร็ง ในด้านอัตราความสำ�เร็จทางด้านเทคนิคและด้านคลินิก อย่างไรก็ตาม

ผู้ป่วยในกลุ่มที่ได้รับการใส่ท่อระบายน้ำ�ดีโลหะชนิดท่ีมีวัสดุปกคลุมพื้นผิวบางส่วน มีแนวโน้มท่ีจะเกิดภาวะ

แทรกซ้อนน้อยกว่าและมีอัตราการตายน้อยกว่าในกลุ่มที่ได้รับการใส่ท่อระบายน้ำ�ดีโลหะชนิดท่ีมีวัสดุปกคลุม

พื้นผิวทั้งหมด


