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World Journal of Su『gery

Dear Editor: 

Please find enclosed the revised vぽsionof our manuscript No. WJS・18・07・1284
entitled A comparison be伽1eenplastic and metallic biliary stent placement in patients 
receiving neoadjuvant chemoradiotherapy for pancreatiヒcancer.We sincerely th組 k
the reviewers for their valuable comments and careful consideration of our manuscript. 
We have revised manuscript as suggested by the reviewers and addressed all the issues 
raised by the reviewers. 

Specific responses to the reviewers紅 eas follows: 

Responses to Reviewer # 1: 

1. 百四:ikyou for yo町 kindsuggestion. We have included the data of tumor response to 
neoadjuvant位ea回 entin Table 1, and revised the Methods and Results accordingly. 
(Page 7 lines 10・11,Page 8 line 1 7）百1erewぽeno significant di宜erencesm旬mor
response between two groups. Regarding patient e町 nllment,we excluded 8 patients 
who were found to be inoperable at the time of s町geryafter neoadjuvant 
chemoradio血erapy(NACRT). We have revised the de匂ilsin Material and Methods 
section. (Page 6, lines 4-12) 

2. Regarding 仕ie relationship between the reintervention rate and bacterial 
contamination, we have no data in出scohort. Howev既出釘ewas no significant 
association between reintervention r御 andincidence of postoperative infectious 
complications. Now we have included the data of surgical site infection (SSI) in 
Table 2. 

3. 百四:ikyou for yo旺 valuablequestion. Although reintervention occurred more 
合equentlym血ePS group白血血atin MS group, there were no significant 
di宜erencesin the incidence of organ叩 aceSSI担 dsuperficial wound infection 
between the groups. As we described above, we have revised the Materials and 
Methods and included the actual data in Table 2. (Page 7 line 17) 

Responses to Reviewer #2: 

1. Thank you for your valuable suggestion. We have added “resectable" to the title and 
text. 

2. We agree. According to也ereviewer’s suggestion, we have revised也eAbstract. 
(Page 3 lines 2-3) 

3. Thank you for valuable comment. According to也ereviewer’s sugges位on,we have 
revised the Abs住actand Introduction. (Page 3 lines 3・5,Page 5 lines 26-28) 

4. According to血ereviewer’s suggestion, we have revised the descrip位onthroughout 
the manuscript. 
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5. We agree. We have revised the Methods m血eAbs仕act.(Page 3 lines 6・10)

6. Thank you very much for the valuable comments. We have revised the conclusion in 
the Abstract. (Page 3 line 19-Page 4 line 2). 

7. To emphasize the novelty of也es佃dy,we have revised the last pぽagraphm也e
Introduction. (Page 5 lines 19-28) 

8. We have revised the Materials and Methods section, indicating that仕usis a 
re仕ospectives旬骨（Page6 line 1) 

9. Thank you again for your comment. We have revised the Methods section to clari命
the study design. (Page 6 lines 4ー14)In也iss加dy,we analyzed only patients who 
received biliary stent before receiving NACRT. In fact, there was no patient who 
received biliary stent d町 ingNACRTm也isstudy period. 

10. As mentioned above, we analyzed only patients who received biliary stent before 
receiving NACRT. We have described也ispoint in the Materials and Methods 
section. (Page 6 lines 4-5) 

11. Thank you for your comment. According to也ereviewer’s instruction, we have 
moved these sentences to the Materials and Methods section. (Page 6 lines 11-14) 

12. Thank you again for your valuable suggestion. We have added a new figure showing 
a representative case m也eMS group. Accordingly, we have added the figures and 
revised the Materials and Methods section and figure legends. (Figure 1, Page 6 
lines 14・15,Page 16 lines 2-7) 

Responses to Reviewer #3: 

1. We agree with the reviewer’s criticism. Tllls s旬dywas retrospective, and the 
number of enrolled patients was relatively small. Therefore, it is difficult to reach a 
definitive conclusion. However, there are few studies focused on stent method for 
biliary drainage before neoadjuvant chemoradiotherapy for resectable pancreatic 
cancer. We出ink白紙itis one unsolved ques包onin daily clinical practice.τberefore, 
our data may provide some useful information. 

2. We are sincerely soロyfor confusion and insufficient explanation about the stent 
patency 組 d reintervention rates. The stent paten句 forboth groups was 
demonstrated using the Kaplan-Meier method in original Figure 1. To avoid 
misunderstanding, we deleted Table 2 and revised the Materials and Methods. (Page 
7 line 12) Moreover, we described the de匂出ofreintervention in the Results. (Page 
8 lines 22-26) 

3. Thank you for your question. Our study included the delays in getting加 S町gery
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World Journal of Surgery 

也atwere due to both NACRT and stent related complications. Only one patient 
experienced interstitial pneu血 onia,and had delays in getting to sぽgery.The other 
patients had delays due to stent related complications. We have revised the Results. 
(Page 9 lines 2・3)

4. We也鉱虫色ereviewer for raising白isimportant point.τbe novelty about our study 
W出血atMS placement was associated with long patency and did not have組

economic disadvantage even during血epreoperative 3 months. Accordingly, we 
revised the Abs仕actand manuscript. (Page 3 line 19-P砲e4 line 1, Page 10 line 22, 
Page 11 lines 6-9) 

5. We also血ankfor the reviewer’s comment. The efficacy was evaluated in terms of 
stent patency, various perioperative and postoperative outcomes as well as medical 
cost.百四 safetywas evaluated regarding severe complications. We revised the 
Introduction and Methods section. (Page 5 lines 2ι28) 

6. 百四1kyou again for yo町 valuablecomment. Al社ioughthere were no significant 
differences between MS担 dPS, MS was superior to PS in stent patency and tended 
to be bet士erin reintervention rate.百ierefore,MS may be recommended for 
preoperative biliary placement in patients receiving preoperative NACRT for 
resectable pancreatic cancer. We revised the conclusion m白eAbs回 ctand 
manuscript. (Page 4 lines 1-2, Page 11lines9-10) 

Thank you veηr much for yo町 timeand consideration. We look forward to yo町
favorable reply. 

Masayuki Sho，乱1.D.Ph.D. 
Depar回 entof Surgery 
Nara Medical Univer幻ty
840 Shijo-cho, Kas恒hara,Nara 
634-8522, JAPAN 
Phone: +81-744・29同 8863,Fax: +81・744・24・6866
E-mail：思三訟@.Daramed-u.a£J.Q
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Telephone: 81-744・22・3051

Fax: 81-7 44-24-6866 

Email：担当強絵131.組袋詰＆LlJi

Running head: 

Biliary plastic stent for pancreatic caneぽ d町四gNA CRT 

Keywords; B並1arystent, N eoadjuvant chemoradiotherapy, Pancreatic c租 cer
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Abstract 

Background: 百ieoptimal stent勾引 mpat~母国s receiving preoper必iveneoadjuvant 

chemoradiotherapy (NACRTj is uncertain.τhe present aimed to cornp広告お¢

clinical effectiveness of biliary metallic stent (MS) and plastic stent (PS) in patients 

undergoing preoperative NA CRT for resect~出Cpancreatic c防関r.

Methods：百usretrospective study included 43 p油entswho required either biliaiy MS 

or PS before initi鉛ngNACRT for resectable or borderline resectable pancreatic head 

cancer. Sevent怒号n凶 ientsbadもIS(t•1S while；ロ had PS group} 

AH patients received preoperative NACRTラ includinggemcitabine and concomitant 

3，必mensionnlradiation of 54 Gy, and rmdef'Nent p:1nと日atectomy.Stent patency, 

surgery posやonement,postoperative outcomes, and cost e挽 ctivenesswere compared 

between these groups. 

Results.・Therewere no si伊ificantdifferences in baseline demographic or旬mor

characteristics between the groups. Stent patency was significantly longer m血eMS 

group白血血thePS group (P = 0.042）.百ierewere no differences in time to surgery, 

in仕aoperative characteristics, s町 gical complications, margin positivity, and 

pathological response between the groups. Fur也ermore, the medical cost of 

maintenance of biliary drainage during NACRT was similar between the groups. 

Conclusions: Mきpl主cementccn1pared to PS ¥n patients nreo11号ずされveNACRT

provided no s宅地主cantbenes1ts during the postoperative course of pane間 atectomy.

読むwever,MS placement was associated with long stent patency wh：迂eshowing no 

3 
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World Journal of Surgery 

εcoδomlc disa正ivanはge.111erせ0ore,MS pla心：：rnentmay b♂ recommenふ＇dm patient:> 

receivmg preopeτative NA CRT for resectable pancreatic c加 cer.

4 
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Introduction 

Desp即 improvementsm也ediagnosis and trea回 entof pancreatic cancer, its 

prognosis remains ex住emelypoor. Although surgery is the only option to 阿 .entially

cure pancreatic cancer, most patients die from local and distant recurrence [1-3). In 

recent years, neoadjuvant chemoradiotherapy (NACRT) has drawn attention for 

application in resectable and borderline resectable pancreatic cancer with a focus on 

improving prognosis [ 4-8). 

Obstructive jaundice is the most com皿onsymptom in patients with pancreatic 

head cancer, and血uspatients often require preoperative biliary drainage before 

NACRT. A recent report has suggested血atroutine preoperative biliary drainage might 

increase the ra総 ofperioperative complications [9). However, reduction of the serum 

total bilirubin level and maintenance of biliary drainage during the preoperative period 

are essential for patient safety during NACRT. 

Placement of a metallic stent (MS) or pl出ticstent (PS) is the most common 

approach for achieving biliary drainage.百iem勾oradvantages of a MS over a PS are its 

long patency and low occlusion rate, whereas the m句ordisadvantage of a MS over a PS 

is its high cost. Several studies have shown也atMS placement for unresectable 

malignancies is superior to PS placement with regard to bo出 stentpatency and 

avoidance of endoscopic reintervention [ 10-15) In cont問st,studies comparing the 

saたでJand usefulness of a biliary MS with せJO＇.~e of a biliary PS for preop;:;rative biliaηf 

drainage dぼin~~ NA.CRT are limited [16-19). A recent st吋ydemonstrated that MSs 

had economic advantages in neoadjuvant settings, which focused on treatments for a 

period of >5 months. However, PSs may be more advantageous in cost for shorter 

periods of NAC玄T.In fact守お 込τぉ wekncべγ、nos出dvad会諮問d令すこ｝？？？？汲設lstぞおE

type in patients u.--idergoing preop釘 ativeNA CRT with an identical protocol for a period 

of三3months. The present study ainied to compaτe血eclinical effectiveness including 

はが11p抗ency，むと：1令perativeand postopεrati℃e outcomes, and medical c似て inpatients 

vd10 undenvent pすとoperative芯えCIぇτおf P絞i~reanc c‘省1cer.

Material and Methods 

Patients 

5 
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Nara Medical University approved血estudy. 

Preoperative biliary drainage 

The MSs were covered or uncovered self-expandable stents with a diameter of 8 

or 10 mm, and all MSs were placed in O町 hospi凶 ．明なienprimary drainage was 

performed with ENBD or percutaneous drainage, MS placement was performed using a 

two-step procedure. MS placement was decided by the clinician.百iePSs ranged in 

diameter from 7 to 8.5 Fr，組dwere placed endoscopically in a single step. 

neoadjuvant chemoradiotherapy 

官iepre亀戸＇perntivcNACRT regimen included gemcitabine (GEM) and concomitant 

3・dimensionalradiation at 54 Gy，部previouslyrepo白 d[20, 21]. Systemic GEM (1000 

mg/m2) was administered weekly. Radiotherapy was delivered曲 oughfo町 po託alfields 

（叩terior,pos総rior,right, and left) for a single co町 seof 50匂rin 25 fractions using a 

10・megavoltagephoton beam (Primus; Toshiba/Siemens, Otawara, Japan), or白rough

5-9 fields for a single course of 54 Gy in 27 fractions with the intensity-mod叫ated

radiation technique using aふmegavoltagephoton beam (Novalis Shaped Beam Surgery 

6 
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System; BRA.fl¥孔AB,Heinstetenヲ Germany).Surgery was performed w泣J.in3-5 weeks 

after也ecompletion of Dn土めとはiムでNACRT.

Evaluation of outcomes 

Data on patient demographics, preoperative trea回 ents,surgical trea也 ents,and 

postoperative outcomes were obtained through a standardized retrospective review of 

也eelec仕onicdatabase of the Nara Medical University. Stage classification and resected 

specimen evaluation were performed according to the seventh edition of血e

AJCC凡江ccτNMclassification [22, 23]. Resectability w邸 classi白edaccording to the 

NCCN guidelines, version 2. 2016. Ti1,, 
4ピ

:espoむきむ 竺;v;)S ；；；；.三さど5之dbv 

；二v近、natton S吉弘. ’＇.＂＇1 ~＇ ~ tUffh）守n;ver::im, l I 、
き
一
一

イ
モ一’’E

 

The evaluated outcomes 白血isstudy Wぽe血esh-:nt p~1tc1.~cy during NACRT姐 d

血eperiod企omthe beginning of NACRT to surgery. F町也ermore,intraoperative 

characteristics, postoperative complications, mortality, hospital stay, resection margins, 

and pathological response were assessed. RO resection w出 defmedas no microscopic or 

macroscopic旬mor.Postoperative complications included pancreatic fistula formation, 

delayed gastric emptying, m’g~mベ1泌cξ site 'J./O"md 

info々おく；n.. postoperative hemorrhage, and to匂lpostoperative complications, according to 

the Clavien-Dindo classification (:'.:: Grade皿a)[24]. Pancreatic fistula formation was 

defined according to血eguidelines of血.eInternational Study Group of Pancreatic 

Fistula [25]. Postoperative hemorrhage was defined according to the guidelines of白e

International Study Group of Pancreatic S田gery[26]. Mortali勿 W出 definedas death 

wi白血 90days after surgery. Pathological response was assessed according to Evans 

classification. 

Economic cost of maintaining biliary drainage in pre中的・atfreNA CRT 

Cost analysis was performed to assess the economic impact of maintaining 

pre opぽativebiliary drainage with a biliary s蜘 tCharges were determined for血e

bili紅 ys旬ntand delivery system, endoscopic retrograde cholangiopancreatography 

(ERCP) with stent placement, stent exchange or cleaning, medications for ERCP，組d

hospital stay. Charges related to emergency admission for reinterventionラ including

charges for ERCP with stent exchangeぽ cleaning,emergency hospital stay, and 

7 
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additional emergency procedures, were also estimated.’These costs were estimated in 

US dollars (USD) according to da匂 fromthe Nara Medical University in 2017.百ie

additional cost for each of血estent placements was estimated according to data from 

出epresent study and according to位ie部 sump包on出atall MSs were placed 

endoscopically血asingle-step procedure. 

S御前'ficalanalysis 

Continuous variables were compared using the Mann-Whitney U-test or也et-test, 

while categorical variables were compared using the chi-square test or Fisher’s exact 

test. All statistical analyses were performed using JMP 13.0 statistical software (SAS 

Institute Inc., Cary, NC, USA). AP-value <0.05 was considered statistically significant. 

Results 

Patient characteris政~s

The patient characteristics are summ釘 izedin Table 1.官ierewere no significant 

differences between the groups with regard to body mass in必死 prognosticnutrition 

index (PNI), CA 19・9level, total bilirubin level，旬morstatus, radiologi辺 iresponse or 

surgical procedure. 

Stent patency and reintervention 

Stent patency was significantly longer m血eMS group也組社 wasin the PS 

group (P = 0.042; Fig. 2). Regarding the causes of詑 int釘 vention,stent occlusion 

0ささらつedin 3戸tientsm the MS group ~md ヲ patients in rbtc PS group. ＇ぷRぽ easstent 

migτation occurred in 4 patients in the PS group. In the MS group》 twopatients 

experienced reintervention once, and one patient experienced reintervention twice. In 

contrast, in the PS group, 12 pきtien ts古文炉内needrei対ゼア川口tiononce、andl patient 

かコ：lenenced~eintξrvention iJ1rice. The number of reinterventions per patient W部

estimated to be 0.24 in血eMS group and 0.57 in血ePS group. W1也 respectto the 

reintervention procedure, stent cleaning was performed in血eMS group, while 

exchange for another PS was performed m也ePS group. 

8 
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Eflects of biliaヴ stentingon perioperative outcomes 

百ietime to surgery was 72 days in也eMS group and 79 days in the PS group, 

and there was no significant difference between the groups.り山 onep三uentヨ：＇h,e｝おそき

が（illpJ山川i♂j勾 出 主urg,::Tydue ぬ int~：：rちtifoil p:rt(:nmonia Additionally，血erewere no 

differences in intraoperative characteristics and surgical complications between the two 

groups (Table 2）.訴訟伐り：Fenn・;ign込山ntdi.iforcnεes In thと； 0(:(1}た♂tee＇：昔、erg弐；＇・2P泌会

ミ之τ・－＇九：，， ひと-twc部 会話＇ grcえ1D:iMoreover, there was no 

difference in mo由 litybetween the two groups.官1eincidences of a margin-neg拍ve

outcome were 88%出血eMS group and 97%出血ePS group.百ierewere no 

significant differences in the resection margins between the groups. Moreover, there 

were also no differences m血efinal pathological responses according to Evans 

classification between the two gro叩 s.

Economic impact of maintaining biliary drainage 

Table 3 shows the economic impact of main biliary stent placement with ERCP. 

The cost for planned initial placement of a MS was estimated to be 5,013 USD per 

pa白ent.On the other hand, the cost for planned placement of a PS was estimated to be 

3,308 USD per patient. Furthermore, the additional expense for reintervention and stent 

cleaning in the MS group was estimated to be 2,667 USD per patient. On the other hand, 

the additional expense for reinterven柱。nand emergency ERCP with stent exchange in 

the PS group was estimated to be 3,867 USD per patient. The estimated cost of 

maintenance of biliary drainage during NACRT was similar between the groups (MS 

group vs. PS group: 5,641 USD per 阿佐田tvs. 5,539 USD per patient, P = 0.889). 

Discussion 

Although recent studies have shown也atMS placement has a better paもency

duration and a lower incidence of reintervention compared to PS placement in patients 

with unresectable malignancies [ 10-15），也.eusefulness of MS during NACRT has not 

yet been adequately discussed. Several studies have reported白紙也ereintervention rate 

for MS placement during NACRT ranges企om7% to 35%ヲ while也erate for PS 

placement ranges合om45% to 93% [16-19, 27, 28). All these studies have indicated 

9 
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that reintervention during NACRT is generally less企equentwith MS placement than it 

is with PS placement. Consistent with these findings of previous studies, our study 

indicated也atpatency is longer and reintervention during NACRT is less企equentwith 

MS placement than it is with PS placement. However, in也isstudy, MS placement 

showed no s事 ificantadvantages with regard to白 timeof surgery. Fぼ吐iermore，也ere

was no difference with regard to血ecompletion of NACRT between MS and PS 

placement. Thus，血edifference in stent patency between MS姐 dPS placement was not 

associated with postponement of surgery and did not influence the completion of 

neoadjuvant仕ea回 ent.

With regard to血econ仕oversyof the adverse effects of preoperative biliary 

stenting on surgical complications, most studies reporting on the use of biliary ste.凶sto 

relieve jaundice included pa位entswho underwent up企onts町gery.A previous 

prospective randomized con仕olled trial demonstrated more 企equent serious 

complications in patients who underwent preoperative biliary drainage with PSs白血 in 

those patients who underwent preoperative biliary drainage with MSs [29］.百ieincrease 

in the overall complication rate w出 mainly部 sociatedwith the high rate of biliary 

drainage-related complications and not s町 gery-relatedcomplications [29]. Studies on 

the association between biliary stent use and surgical complications in patients receiving 

NACRT are limited. We found that postoperative outcomes did not di宜ersignificantly 

between MS placement and PS placement. Our findings are consistent with the findings 

of a previous study by Kubota et al [ 18]. Althou位 therate of preoperative biliary 

stent-related complications was lower with MS placement仕lan it w出 withPS 

placement, MS use during NACRT did not provide any bene五tswith regard to由e

postoperative co町田ofpancreatectomy. 

h也ecurrent s知dy,MS use w出 notfound to have a si伊ificantcost disadvantag号

m也ecost effectiveness analysis. Although several studies have compared the cost 

effectiveness between MS and PS for biliary drainage during NACRT [17-19］，也e

choice of bili紅ystent remains debatable. Economic issues should be considered in the 

use of MS, and MS placement should be reserved for patients who may actually benefit 

from the procedure, as也einitial cost is high. Previous studies have shown that a MS 

has disadvantages with regard to palliation in patients w1白血alignantstrictures who 

survive for 3-6 months or less [30, 31]. 0町 res叫tssuggest出atcost effectiveness is 

10 
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equivalent between placement of MS and PS when patients receiving NACRT have an 

釦 ticipatedtherapy duration of about 3 months. 

The present study had several limitations. First，血is study adopted a 

nonrandomized, retrospective design, and the number of patients was small. Moreover, 

this s加dywas conducted at a single institution in Japan. A prospective randomized 

s同dyshould be performed to validate the res叫tsof血iss知命.Moreover.，白地erstudies 

are necess町 todetermine efficient and well-tolerated approaches for biliary drainage 

during NACRT. 

Ir：む＼＂）下＼；~；IusiLな MS wPち，a rec1::1vntg 
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Table 2 Perioperative outcomes 

MS Group PS group 

(n=17) (n=26) p 

Period, NA CRT-Surgery (days, median, range) 72(55・107) 79 (54・115) 0.135 

Completion of NA CRT 17 (100.0%) 26 (100.0%) 1.000 

Intraoperative characteristics 

Blood loss (mL, median, range) 522 (87・1100) 580 (20・6730) 0.260 

Operative time (min, medianヲrange) 307 (263・860) 328 (239-642) 0.911 

Intraoperative transfusion 8 (47.1%) 11 (42.3%) 1.000 

Postoperative complication 

Pancreatic fistula (ISGPF Grade B/C) 1 (5.9%) 2 (7.7%) 1.000 

Delayed gas出cemptying 0 (0.0%) 1 (3.9%) 1.000 

Organ-space surgical site infection 三（118ちも｝ 2 (7.7''io) 1.000 

Superficial wound infection 1 (5.9%) 2 (7.T＇も） 1.000 

Hemorrhage 0 (0.0%) 1 (3.9%) 1.000 

Any complication (2:CDIIIa) 4 (23.5%) 5 (19.2%) 1.000 

Mortality 1 (5.9%) 0 (0.0%) 0.395 

Hospital stay (days, median, range) 16 (9・42) 16 (9・160) 0.470 

Resectionm紅伊 0.430 

Free 15 (88.2%) 25 (96.2%) 

Microscopic residual 1 (5.9%) 1 (3.9%) 

Macroscopic residual 1 (5.9%) 0 (0.0%) 

Pathological response (Evans grade) 0.535 

IIA 10 (58.8%) 13 (50.0%) 

IIB 5 (29.4%) 11 (42.3%) 

III 2 (11.8%) 1 (3.9%) 

Unclassifiable 0(0.0%) 1 (3.9%) 

MS metallic stent, PS plastic stent, BM! body mass index, PNI prognostic nutrition indexヲ

CAl9・9CAR antigenl 9・9,NCCN National Comprehensive Cancer Network, AJCC American 

Joint Committee on Cancer，αCC Union for International Cancer Control 
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Table 3 Economic impact of maintaining biliary drainage during neoadjuvant chemoradiotherapy 

MS Group PS group 

Initial biliary stent placement 

Bili紅 yste凶 placement(USD) 5,013 3,308 

Number of patients 17 26 

Total (USD) 85,221 86,008 

Stent exchange or cleaning 

Additional expense of reintervention (USD) 2 667 3,867 

Number ofreintervention (times) 4 15 

Total (USD) 10,668 58,005 

MS metallic stent, PS plastic stent, NA CRT neoadjuvant chemoradio仕ierapy

0.889 
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