
WJGS|www.wjgnet.com

Pathological findings of resected lung tumor.

World J Gastrointest Surg 2010 August 27; 2(8): 255-274

ISSN 1948-9366 (online)



The World Journal of Gastrointestinal Surgery Editorial Board consists of 336 members, representing a team of 
worldwide experts in gastrointestinal surgery research. They are from 35 countries, including Australia (6), Austria 
(2), Belgium (6), Brazil (9), Bulgaria (2), Canada (8), China (30), Denmark (1), Finland (1), France (10), Germany 
(22), Greece (6), India (10), Ireland (3), Israel (3), Italy (48), Jamaica (1), Japan (47), Malaysia (1), Netherlands (9), 
Pakistan (1), Poland (1), Portugal (1), Russia (1), Singapore (6), Serbia (1), South Korea (9), Spain (5), Sweden (2), 
Switzerland (4), Thailand (2), Tunisia (1), Turkey (8), United Kingdom (7), and United State (62).

Editorial Board
2009-2013

PRESIDENT AND EDITOR-IN-
CHIEF
Lian-Sheng Ma, Beijing

STRATEGY ASSOCIATE 
EDITORS-IN-CHIEF
Elijah Dixon, Calgary
Antonello Forgione, Milan
Tobias Keck, Freiburg
Tsuyoshi Konishi, Tokyo
Natale Di Martino, Naples

GUEST EDITORIAL BOARD 
MEMBERS
Chao-Long Chen, Kaohsiung
Chien-Hung Chen, Taipei
Jong-Shiaw Jin, Taipei
Chen-Guo Ker, Kaohsiung
King-Teh Lee, Kaohsiung
Wei-Jei Lee, Taoyuan
Shiu-Ru Lin, Kaohsiung
Wan-Yu Lin, Taichung
Yan-Shen Shan, Tainan
Jaw-Yuan Wang, Kaohsiung
Li-Wha Wu, Tainan
Fang Hsin-Yuan, Taichung

MEMBERS OF THE EDITORIAL 
BOARD

 Australia

Ned Abraham, Coffs Harbour
Christopher Christophi, Melbourne
M Michael, Victoria
David Lawson Morris, Kogarah
Jas Singh Samra, St Leonards
Matthias W Wichmann, Millicent

 Austria

Harald R Rosen, Vienna
Franz Sellner, Vienna

 Belgium

Giovanni Dapri, Brussels
Jean-François Gigot, Brussels
Lerut Jan Paul Marthe, Brussels
Gregory Peter Sergeant, Leuven
Hans Van Vlierberghe, Gent
Jean-Louis Vincent, Brussels

 Brazil

Jose E Aguilar-Nascimento, Cuiaba
MR Álvares-da-Silva, Porto Alegre
Fernando M Biscione, Minas Gerais
Julio Coelho, Curitiba
Marcel A Machado, São Paulo
MAF Ribeiro Jr, Santana de Parnaiba
José Sebastião dos Santos, São Paulo
Marcus VM Valadão, Rio de Janeiro
Ricardo Zorron, Rio de Janeiro

 Bulgaria

Krassimir D Ivanov, Varna
Belev Nikolai, Plovdiv

 Canada

Runjan Chetty, Toronto

Laura A Dawson, Toronto
Mahmoud A Khalifa, Toronto
Peter Kim, Toronto
Peter Metrakos, Quebec
Reda S Saad, Toronto
Manuela Santos, Montreal

 China

Yue-Zu Fan, Shanghai
Wen-Tao Fang, Shanghai
Yong-Song Guan, Chengdu
Shao-Liang Han, Wenzhou
Michael G Irwin, Hong Kong
Long Jiang, Shanghai
Wai Lun Law, Hong Kong
Ting-Bo Liang, Hangzhou
Quan-Da Liu, Beijing
Yu-Bin Liu, Guangdong
Ding Ma, Wuhan
Jian-Yang Ma, Chengdu
Kwan Man, Hong Kong
Tang Chung Ngai, Hong Kong
Yan-Ning Qian, Nanjing
Ai-Wen Wu, Beijing
Yin-Mo Yang, Beijing
Yun-Fei Yuan, Guangzhou

 Denmark

Thue Bisgaard, Lykkebæk

 Finland

Helena M Isoniemi, Helsinki

百世登
BaishidengTM© WJGS|www.wjgnet.com � August 27, 2010



 France

Chapel Alain, Far
Mustapha Adham, Lyon
Brice Gayet, Paris
Jean-François Gillion, Antony
D Heresbach, Rennes Cedex
Romaric Loffroy, Dijon Cedex
Jacques Marescaux, Strasbourg Cedex
Yves Panis, Clichy
Aurélie Plessier, Clichy
Eric Savier, Paris

 Germany

Vollmar Brigitte, Rostock
Dieter C Broering, Kiel 
Hans G Beger, Ulm
Ansgar M Chromik, Bochum
Marc-H Dahlke, Regensburg
Irene Esposito, Neuherberg
Stefan Fichtner-Feigl, Regensburg
Benedikt Josef Folz, Bad Lippspringe
Helmut Friess, München
Reinhart T Grundmann, Burghausen
Bertram Illert, Würzburg
Jakob R Izbicki, Hamburg
Haier Jörg, Münster
Jörg H Kleeff, Munich
Axel Kleespies, Munich
Uwe Klinge, Aachen
Martin G Mack, Frankfurt
Klaus Erik Mönkemüller, Bottrop
Matthias Peiper, Dusseldorf
Hubert Scheidbach, Magdeburg
Joerg Theisen, Munich

 Greece

Eelco de Bree, Herakleion
Stavros J Gourgiotis, Athens
Andreas Manouras, Athens
Theodoros E Pavlidis, Thessaloniki
George H Sakorafas, Athens
Vassilios E Smyrniotis, Athens

 India

Anil K Agarwal, New Delhi
Shams-ul-Bari, Kashmir
Somprakas Basu, Varanasi
Pravin J Gupta, Nagpur
Vinay Kumar Kapoor, Lucknow
Chandra Kant Pandey, Lucknow
Shailesh V Shrikhande, Mumbai
Sadiq S Sikora, Bangalore
Prod Rakesh K Tandon, New Delhi
Imtiaz Ahmed Wani, Srinagar

 Ireland

Kevin C P Conlon, Dublin

Prem Puri, Dublin
Eamonn M Quigley, Cork

 Israel

Tulchinsky Hagit, Tel Aviv
Ariel Halevy, Zerifin
Jesse Lachter, Haifa

 Italy

Angelo Andriulli, San Giovanni Rotondo
Giuseppe Aprile, Udine
Gianni Biancofiore, Pisa
Stefania Boccia, Rome
Luigi Bonavina, San Donato 
Pier Andrea Borea, Ferrara
Giovanni Cesana, Milan
Stefano Crippa, Verona
Giovanni D De Palma, Napoli
Giovanni De Simone, Napoli
Giuseppe Malleo, Verona
Giorgio Ercolani, Bologna
Carlo Feo, Ferrara
Simone Ferrero, Genova
Valenza Franco, Milano
Leandro Gennari, Rozzano
Felice Giuliante, Roma
Salvatore Gruttadauria, Palermo
Calogero Iacono, Verona
Riccardo Lencioni, Pisa
Dottor Fabrizio Luca, Milan
Paolo Massucco, Candiolo
Giorgio Di Matteo, Roma
Giulio Melloni, Milan
Manuela Merli, Roma
Paolo Morgagni, Forlì
Chiara Mussi, Rozzano
Gabriella Nesi, Florence
Angelo Nespoli, Monza
Fabio Pacelli, Rome
Corrado Pedrazzani, Siena
Roberto Persiani, Rome
Piero Portincasa, Bari
Pasquale Petronella, Napoli
Stefano Rausei, Varese
Carla Ida Ripamonti, Milan
Antonio Russo, Palermo
Giulio A Santoro, Treviso
Stefano Scabini, Genoa
Gianfranco Silecchia, Roma
Guido AM Tiberio, Brescia
Umberto Veronesi, Milano
Bruno Vincenzi, Rome
Marco Vivarelli, Bologna
Alberto Zaniboni, Brescia
Alessandro Zerbi, Milan

 Jamaica

Joseph M Plummer, Kingston

 Japan

Yasunori Akutsu, Chiba

Ryuichiro Doi, Kyoto
Yosuke Fukunaga, Sakai
Akira Furukawa, Shiga
Shigeru Goto, Oita
Kazuhiko Hayashi, Tokyo
Naoki Hiki, Tokyo
Takeyama Hiromitsu, Nagoya
Tsujimoto Hironori, Tokorozawa
Tsukasa Hotta, Wakayama
Yutaka Iida, Gifu
Kazuaki Inoue, Yokohama
Masashi Ishikawa, Tokushima
Tatsuo Kanda, Niigata
Tatsuyuki Kawano, Tokyo
Keiji Koda, Chiba
Hajime Kubo, Kyoto
Iruru Maetani, Tokyo
Yoshimasa Maniwa, Kobe
Toru Mizuguchi, Hokkaido
Zenichi Morise, Toyoake
Yoshihiro Moriwaki, Yokohama
Yoshihiro Moriya, Tokyo
Satoru Motoyama, Akita
Hiroaki Nagano, Osaka
Masato Nagino, Nagoya
Toshio Nakagohri, Kashiwa
Kazuyuki Nakamura, Yamaguchi
Shingo Noura, Osaka
Kazuo Ohashi, Tokyo
Yoichi Sakurai, Toyoake
Hirozumi Sawai, Nagoya
Masayuki Sho, Nara
Yasuhiko Sugawara, Tokyo
Hiroshi Takamori, Kumamoto
Sonshin Takao, Kagoshima
Kuniya Tanaka, Yokohama
Masanori Tokunaga, Shizuoka
Yasunobu Tsujinaka, Kashiwa
Akira Tsunoda, Kamogawa
Toshifumi Wakai, Niigata
Jiro Watari, Nishinomiya
Shinichi Yachida, Kagawa
Yasushi Yamauchi, Fukuoka
Hiroki Yamaue, Wakayama
Yutaka Yonemura, Osaka

 Malaysia

Way Seah Lee, Kuala Lumpur

 Netherlands

Lee H Bouwman, Hague
Wim A Buuman, Maastricht
Robert Chamuleau, Amsterdam
Miguel A Cuesta, Amsterdam
Jeroen Heemskerk, Roermond
Buis Carlijn Ineke, Deventer
Wjhj Meijerink, Amsterdam
Chj van Eijck, Rotterdam
Alexander L Vahrmeijer, Leiden

 Pakistan

Kamran Khalid, Lahore

百世登
BaishidengTM© WJGS|www.wjgnet.com II August 27, 2010



 Poland

Bogusław Machaliński, Szczecin

 Portugal

Jorge Correia-Pinto, Braga

 Russia

Grigory G Karmazanovsky, Moscow

 Singapore

Brian KP Goh, Singapore 
Salleh bin Ibrahim, Singapore
John M Luk, Singapore
Francis Seow-Choen, Singapore
Vishalkumar G Shelat, Singapore
Melissa Teo, Singapore

 Serbia

Ivan Jovanovic, Belgrade

 South Korea

Joon Koo Han, Seoul
Hyung-Ho Kim, Seongnam
Woo Ho Kim, Seoul
Sang Y Lee, Gyeongsangnam-do
Woo Yong Lee, Seoul
Hyo K Lim, Seoul
Jae-Hyung Noh, Seoul
Sung Hoon Noh, Seoul
Hee Jung Wang, Suwon

 Spain

Antonio M Lacy Fortuny, Barcelona
Laura L Garriga, Barcelona
Francisco José Vizoso, Gijón
David Parés, Sant Boi de Llobregat
Prieto Jesus, Pamplona

 Sweden

Helgi Birgisson, Uppsala 
Jörgen Rutegård, Umeå

 Switzerland

Andrea Frilling, Zürich
Pascal Gervaz, Genève
Bucher Pascal, Geneva
Marc Pusztaszeri, Carouge

 Thailand

Varut Lohsiriwat, Bangkok
Rungsun Rerknimitr, Bangkok

 Tunisia

Nafaa Arfa, Tunis

 Turkey

Ziya Anadol, Ankara
Unal Aydin, Gaziantep
Mehmet Fatih Can, Ankara
Gözde Kir, Istanbul
Adnan Narci, Afyonkarahisar
Ilgin Ozden, İstanbul
Mesut Abdulkerim Ünsal, Trabzon
Omer Yoldas, Ordu

 United Kingdom

Graeme Alexander, Cambridge
Simon R Bramhall, Birmingham
Giuseppe Fusai, London 
Najib Haboubi, Manchester
Gianpiero Gravante, Leicester
Aftab Alam Khan, Kent
Caroline S Verbeke, Leeds

 United States

Eddie K Abdalla, Houston

Forse Robert Armour, Omaha
Samik K Bandyopadhyay, Kolkata
Marc D Basson, Lansing
James M Becker, Boston
Thomas D Boyer, Tucson
Michael E de Vera, Pittsburgh
Andrew J Duffy, New Haven
Kelli Bullard Dunn, Buffalo
Thomas Fabian, New Haven
P Marco Fisichella, Maywood
Raja M Flores, New York
Markus Frank, Boston
Niraj J Gusani, Hershey
Douglas W Hanto, Boston
John P Hoffman, Philadelphia
Scott A Hundahl, California
Michel Kahaleh, Charlottesville
David S Kauvar, Maryland
Mary M Kemeny, New York
Nancy E Kemeny, New York
Vijay P Khatri, Sacramento
Joseph Kim, Duarte
Andrew Klein, Los Angeles
Richard A Kozarek, Seattle
Robert A Kozol, Farmington
Sunil Krishnan, Houston
Atul Kumar, New York
Wei Li, Seattle
Keith D Lillemoe, Indianapolis
Henry T Lynch, Omaha
Paul Ellis Marik, Philadelphia
Robert C Miller, Rochester
Thomas J Miner, Providence
Ravi Murthy, Houston
Atsunori Nakao, Pittsburgh
Hirofumi Noguchi, Dallas
Jeffrey A Norton, Stanford
Timothy M Pawlik, Baltimore
Nicholas J Petrelli, Newark
Alessio Pigazzi, Duarte
James John Pomposelli, Carlisle
Mitchell C Posner, Chicago
Alexander S Rosemurgy, Florida
Ng Chaan S, Houston
Sukamal Saha, Flint
Reza F Saidi, Boston
Aaron R Sasson, Omaha
Christian M Schmidt, Indianapolis
Perry Shen, Winston-Salem
Ali A Siddiqui, Dallas
Frank A Sinicrope, Rochester
Thomas Earl Starzl, Pittsburgh
John H Stewart, Winston-Salem
Paul H Sugarbaker, Washington
Douglas S Tyler, Durham
Vic Velanovich, Detroit
Alan Wilkinson, Los Angeles
M Michael Wolfe, Boston
Christopher L Wolfgang, Baltimore
You-Min Wu, Little Rock
Zhi Zhong, Charleston

百世登
BaishidengTM© WJGS|www.wjgnet.com III August 27, 2010



255	 Pancreatic metastases: An increasing clinical entity

Zerbi A, Pecorelli N

260	 A standardized technique for safe pancreaticojejunostomy: Pair-Watch 

suturing technique

Azumi Y, Isaji S, Kato H, Nobuoka Y, Kuriyama N, Kishiwada M, Hamada T, Mizuno S, 

Usui M, Sakurai H, Tabata M

265	 Peritoneal seeding from appendiceal carcinoma: A case report and review of 

the literature

Bertuzzo VR, Coccolini F, Pinna AD

270	 Endobronchial metastasis from adenocarcinoma of gastric cardia 7 years after 

potentially curable resection

Hanyu T, Kanda T, Matsuki A, Hasegawa G, Yajima K, Tsuchida M, Kosugi S, Naito M, 

Hatakeyama K

EDITORIAL

百世登
BaishidengTM© WJGS|www.wjgnet.com Ⅰ

Contents Monthly  Volume 2  Number 8  August 27, 2010

BRIEF ARTICLE

August 27, 2010|Volume 2|Issue 8|

CASE REPORT



World Journal of Gastrointestinal Surgery
Volume 2  Number 8  August 27, 2010

I	 Acknowledgments to reviewers of World Journal of Gastrointestinal Surgery

I	 Meetings

I-IV	 Instructions to authors

Hanyu T, Kanda T, Matsuki A, Hasegawa G, Yajima K, Tsuchida M, Kosugi S, Naito 

M, Katsuyoshi Hatakeyama. Endobronchial metastasis from adenocarcinoma of 

gastric cardia 7 years after potentially curable resection.

World J Gastrointest Surg 2010; 2(8): 270-274

http://www.wjgnet.com/1948-9366/full/v2/i8/270.htm

World Journal of  Gastrointestinal Surgery (World J Gastrointest Surg, WJGS, online ISSN 
1948-9366, DOI: 10.4240), is a monthly, open-access, peer-reviewed journal supported 
by an editorial board of  336 experts in gastrointestinal surgery from 35 countries.

The major task of  WJGS is to rapidly report the most recent results in basic and 
clinical research on gastrointestinal surgery, specifically including micro-invasive surgery, 
laparoscopy, hepatic surgery, biliary surgery, pancreatic surgery, splenic surgery, surgical 
nutrition, portal hypertension, as well as the associated subjects such as epidemiology, 
cancer research, biomarkers, prevention, pathology, radiology, genetics, genomics, 
proteomics, pharmacology, pharmacokinetics, pharmacogenetics, molecular biology, 
clinical trials, diagnosis and therapeutics and multimodality treatment. Emphasis is 
placed on original research articles and clinical case reports. This journal will also provide 
balanced, extensive and timely review articles on selected topics.

I-III	 Editorial BoardFLYLEAF

ACKNOWLEDGMENTS

ABOUT COVER

EDITORS FOR 
THIS ISSUE

Responsible Assistant Editor: Na Liu                           Responsible Science Editor: Jin-Lei Wang
Responsible Electronic Editor: Chuan Yang	         Proofing Editorial Office Director: Jin-Lei Wang
Proofing Editor-in-Chief: Lian-Sheng Ma

百世登
BaishidengTM©

APPENDIX

NAME OF JOURNAL 
World Journal of  Gastrointestinal Surgery

LAUNCH DATE
November 30, 2009

SPONSOR 
Beijing Baishideng BioMed Scientific Co., Ltd., 
Room 903, Building D, Ocean International Center, 
No. 62 Dongsihuan Zhonglu, Chaoyang District, 
Beijing 100025, China 
Telephone: 0086-10-8538-1892
Fax: 0086-10-8538-1893
E-mail: baishideng@wjgnet.com
http://www.wjgnet.com

EDITING
Editorial Board of World Journal of  Gastrointestinal Surgery, 
Room 903, Building D, Ocean International Center, 
No. 62 Dongsihuan Zhonglu, Chaoyang District, 
Beijing 100025, China
Telephone: 0086-10-8538-1891
Fax: 0086-10-8538-1893
E-mail: wjgs@wjgnet.com
http://www.wjgnet.com

PUBLISHING
Baishideng Publishing Group Co., Limited,
Room 1701, 17/F, Henan Bulding, 
No.90 Jaffe Road, Wanchai, 
Hong Kong, China
Fax: 00852-3115-8812

Telephone: 00852-5804-2046
E-mail: baishideng@wjgnet.com
http://www.wjgnet.com

SUBSCRIPTION
Beijing Baishideng BioMed Scientific Co., Ltd., 
Room 903, Building D, Ocean International Center, 
No. 62 Dongsihuan Zhonglu, Chaoyang District, 
Beijing 100025, China
Telephone: 0086-10-8538-1892
Fax: 0086-10-8538-1893
E-mail: baishideng@wjgnet.com
http://www.wjgnet.com

ONLINE SUBSCRIPTION 
One-Year Price 216.00 USD

PUBLICATION DATE
August 27, 2010

CSSN
ISSN 1948-9366 (online)

PRESIDENT AND EDITOR-IN-CHIEF
Lian-Sheng Ma, Beijing

STRATEGY ASSOCIATE EDITORS-IN-CHIEF
Elijah Dixon, Calgary
Antonello Forgione, Milan
Tobias Keck, Freiburg
Tsuyoshi Konishi, Tokyo
Natale Di Martino, Naples

EDITORIAL OFFICE
Jin-Lei Wang, Director
World Journal of  Gastrointestinal Surgery
Room 903, Building D, Ocean International Center, 
No. 62 Dongsihuan Zhonglu, Chaoyang District, 
Beijing 100025, China
Telephone: 0086-10-8538-1891
Fax: 0086-10-8538-1893
E-mail: wjgs@wjgnet.com
http://www.wjgnet.com

COPYRIGHT
© 2010 Baishideng. All rights reserved; no part of this  
publication may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means, 
electronic, mechanical, photocopying, recording, or 
otherwise without the prior permission of Baishideng. 
Author are required to grant World Journal of 
Gastrointestinal Surgery an exclusive license to publish.

SPECIAL STATEMENT 
All articles published in this journal represent the 
viewpoints of  the authors except where indicated 
otherwise.

INSTRUCTIONS TO AUTHORS
Full instructions are available online at http://www.
wjgnet.com/1948-9366/g_info_20100305152206.
htm. If  you do not have web access please contact the 
editorial office.

ONLINE SUBMISSION 
http://www.wjgnet.com/1948-9366office

Contents

AIM AND SCOPE

WJGS|www.wjgnet.com II August 27, 2010|Volume 2|Issue 8|



EDITORIAL

Pancreatic metastases: An increasing clinical entity
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Abstract
Pancreatic metastases, although uncommon, have been 
observed with increasing frequency recently, especially 
by high-volume pancreatic surgery centers. They are 
often asymptomatic and detected incidentally or during 
follow-up investigations even several years after the re-
moval of the primary tumor. Renal cell cancer represents 
the most common primary tumor by far, followed by 
colorectal cancer, melanoma, sarcoma and lung cancer. 
Pancreatic metastasectomy is indicated for an isolated 
and resectable metastasis in a patient fit to tolerate 
pancreatectomy. Both standard and atypical pancreatic 
resection can be performed: a resection strategy pro-
viding adequate resection margins and maximal tissue 
preservation of the pancreas should be pursued. The 
effectiveness of resection for pancreatic metastases is 
mainly dependent on the tumor biology of the primary 
cancer; renal cell cancer is associated with the best out-
come with a 5-year survival rate greater than 70%.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
Metastatic lesions in the pancreas are rare and account for 
about 2% of  all pancreatic malignancies[1-3]. Most patients 
have widespread systemic diseases at the time of  diagnosis 
and the detection of  a solitary, resectable pancreatic metas-
tasis is uncommon. However, reports of  surgically resected 
pancreatic metastases have recently dramatically increased 
and in 2008, 15 papers in the English language were pub-
lished on Pub-Med indexed journals on this topic[4-18].

High-volume pancreatic surgery centers are now seeing 
an increasing number of  patients affected by pancreatic 
metastases amenable to resection. Several reasons may 
explain this phenomenon: the introduction of  standard-
ized oncologic follow-up programs for all patients with 
malignant diseases; the improved sensitivity of  diagnostic 
examinations; the better awareness of  this oncological en-
tity; the more aggressive therapeutic attitude developed by 
many oncologists and surgeons; and the progressive cen-
tralization of  patients with surgically resectable pancreatic 
diseases in high-volume centers.

DIAGNOSIS
Pancreatic metastases are asymptomatic in more than 50% 
of  cases[4,5,19]: they are often detected during follow-up 
investigations after surgery for a primary lesion or as an 
incidental finding on imaging studies performed for an un-
related indication. Symptoms, when present, are often non-
specific and subtle such as abdominal pain, weight loss or 
nausea; only occasionally jaundice or gastrointestinal bleed-
ing have been reported[4,5].

Online Submissions: http://www.wjgnet.com/1948-9366office
wjgs@wjgnet.com
doi:10.4240/wjgs.v2.i8.255
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When a pancreatic mass is detected by imaging, the 
suspicion of  a metastatic disease should arise from clini-
cal history, tumor markers assessment and computed 
tomography (CT) appearance. For example, metastases 
from renal-cell cancer (RCC) present as contrast-enhanced, 
hypervascular lesions[17]. A CT-guided fine-needle biopsy 
to confirm the clinical suspicion is seldom necessary. It is 
mandatory to rule out the presence of  other metastatic le-
sions by a whole body CT and/or a PET scan.

Pancreatic metastases typically occur a long time after 
the removal of  the primary tumor. This is particularly true 
for metastases from RCC where an interval of  over 10 
years after nephrectomy is almost the rule. In a different 
way, metachronous lesions from other primary malignan-
cies tend to arise earlier although cases of  solitary metas-
tasis from colorectal cancer presenting with an interval of  
more than 10 years have been reported[20]. This indicates 
the need for long follow-up periods and a high index of  
suspicion to promptly detect a pancreatic metastasis.

INDICATIONS FOR SURGERY
The role of  pancreatic metastasectomy is not well defined 
and not every pancreatic metastasis represents an indica-
tion for its removal. There is a need to balance the poten-
tial morbidity following a pancreatic resection with the 
oncological benefit of  the removal. However, the marked 
decrease in mortality and major morbidity of  pancreatic 
surgery recently observed in many high-volume centers[21] 
makes pancreatic metastasectomy not radically different 
from liver and lung metastasectomy which is now consid-
ered the standard treatment for several neoplasms. Despite 
the fact that the superiority of  resection versus other thera-
peutic options has never been clearly demonstrated, surgi-
cal removal of  lung and liver metastases is now routinely 
performed in metastatic colorectal cancer and soft-tissue 
sarcomas with an apparent benefit in long-term surviv-
al[22,23]. It then seems reasonable that pancreatic metastasec-
tomy is indicated for an isolated and resectable metastasis 
in a patient fit to tolerate pancreatectomy. It is necessary 
to carefully consider the primary cancer type, its biologi-
cal behavior, its outcome, the presence of  synchronous or 
metachronous disease and the disease-free interval; howev-
er, no single cancer-type seems to be a contraindication in 
appropriately selected patients. It is important to evaluate 
each single case on an individual basis; ideally this should 
be done by a multidisciplinary medical team, including an 
experienced pancreatic surgeon and a medical oncologist. 
The availability and effectiveness of  systemic therapies 
should always be considered and eventually a combined 
approach with pancreatic resection could be planned.

TYPE OF SURGERY
The type of  surgical procedure is an important and con-
troversial aspect in the treatment of  pancreatic metastases. 
Some authors advocate standard radical pancreatic resec-
tion because of  the risk of  recurrence[24-27]. For example, 

Bassi, adopting a policy of  atypical resections in cases of  
metastases from RCC, observed a 29% rate of  pancreatic 
recurrences[24]. Other series did not confirm this finding[5]. 
Considering the high frequency of  multiple metastases[19,28], 
the occurrence of  a pancreatic recurrence is more likely to 
be the expression of  an undetected multifocality than the 
result of  an inadequate surgical procedure. The choice of  a 
standard or an atypical surgical procedure is then probably 
less important than an accurate investigation for multiple 
pancreatic lesions. When intraoperatively facing a case of  
pancreatic metastasis, an attitude similar to that adopted 
for small endocrine tumors should be chosen: complete 
mobilization of  the whole pancreas, careful manual pal-
pation and intraoperative ultrasonography to search for 
multiple lesions. Intraoperative ultrasound plays a key role: 
it not only increases the accuracy in detecting all pancreatic 
nodules but also precisely defines the relationship between 
the nodule and the main pancreatic duct, allowing the 
most appropriate surgical procedure to be chosen. When 
each pancreatic metastasis is detected, the decision to per-
form either a standard or an atypical resection is probably 
not important assuming that the margins of  resection are 
cancer-free. In fact, incomplete resection (R1 or R2) results 
in poor survival rates, supporting the idea that pancreatec-
tomy should only be undertaken if  complete resection 
is anticipated[29]. Furthermore, the main advantage of  a 
standard resection should be an easier removal of  peripan-
creatic lymph nodes. However, the usefulness of  lymph-
adenectomy in this setting is actually quite controversial as 
several reviews reported no lymph node involvement[5,28,30] 
whereas in other reports a lymph node involvement was 
observed in about 30% of  cases[4,26]. Therefore an indi-
vidual surgical approach should probably be chosen with 
an optimal resection strategy providing adequate resection 
margins and maximal tissue preservation of  the pancreas.

OUTCOME OF METASTASECTOMY
The effectiveness of  resection for pancreatic metastasis 
is mainly dependent on the tumor biology of  the primary 
cancer. According to a recent literature review[27] which 
included 243 patients subjected to pancreatic resection for 
isolated metastases to the pancreas, RCC, colorectal cancer, 
melanoma and sarcoma represent the primary cancer site 
in about 80% of  all cases. In addition, data from other 
clinical series also indicate lung cancer as one of  the most 
common primary malignancies metastasizing to the pan-
creas. 

RCC is associated with the best outcome whereas lung 
cancer predicts the worst outcome.

Renal cell cancer
RCC represents by far the most common primary tumor 
in case of  isolated, resectable pancreatic metastasis. In a 
recent review of  421 patients undergoing resection of  
pancreatic RCC metastases, the actuarial 5 years survival 
rate, calculated on 321 patients for which data were avail-
able, was 72.6% with a 5 years disease-free survival rate of  
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57.0%[19]. In the largest single-center experience published, 
an 88% 5 years survival rate was reported[5]. These figures 
compare favorably with those reported after lung resection 
of  metastatic RCC where 5 years survival rates ranging 
from 31% to 44% are observed[31,32].

The behavior of  metastatic RCC is difficult to predict 
and quite heterogeneous: in some cases a rapid progression 
of  disease is observed whereas in other cases a very slow 
growth pattern and even spontaneous regression are re-
ported[33]. Pancreatic metastases from RCC seem to repre-
sent a less aggressive variant of  RCC recurrence although 
there are no studies to support such a supposition.

The contribution of  surgery to the outcome of  patients 
with pancreatic metastasis from RCC is difficult to assess. 
In a recent review, the survival of  321 patients undergoing 
surgery was compared to that of  73 non-surgically treated 
patients: 2 and 5 years overall survival rates were 80% and 
72% in the operated group and respectively 41% and 14% 
in the non-operated group[19]. Similarly, in a single-center 
experience, 23 patients undergoing pancreatic metastasec-
tomy were compared to 13 non-operated patients: 5 years 
survival rates were respectively 88% and 47%[5]. Despite 
the potential strong selection bias, the remarkably higher 
survival rate observed after surgery justifies the concept of  
pancreatic resection for RCC metastasis.

Single prognostic factors after pancreatic metastasec-
tomy for RCC have not been clearly identified. From single 
series, tumor grade of  the primary RCC[34], lymph node 
involvement and vascular invasion[4] have been reported as 
significant predictors of  survival. A disease-free interval 
after nephrectomy less than 2 years was related to a poorer 
outcome in the wide review by Tanis et al[19]. Interestingly, 
neither the number of  lesions nor their size showed a sig-
nificant correlation with survival in any report; considering 
the high rate of  multiple metastases currently reported 
(39% in the review by Sellner et al[28]), it is important to 
stress that multifocality should not represent a contraindi-
cation to surgery. Also, the previous removal of  another 
metastatic lesion in a different organ does not represent a 
negative prognostic factor[5,19]: previous disease recurrence, 
regardless of  site, should then not dissuade the surgeon 
from considering resection of  pancreatic metastasis.

In selected cases, for example, in patients belonging to 
a favorable risk group (according to the Memorial Sloan-
Kettering prognostic factors model[35,36]), pancreatic resec-
tion should be proposed even with another metastatic 
site[5].

In addition to immunoreactive cytokines, the mainstay 
of  treatment of  metastatic RCC for the last 15 years, sev-
eral anti angiogenetic agents such as bevacizumab, suni-
tinib, sorafenib have recently showed promising results[37]. 
Therefore, surgical resection should not be considered the 
only therapeutic tool against pancreatic metastases from 
RCC: a combination of  various treatment approaches in 
the different periods of  the natural history of  metastatic 
RCC might produce synergistic antitumor activity. The 
correct way to combine surgery with medical treatment in 
metastatic RCC will be an important field of  investigation 
in the future.

Colorectal cancer
The treatment of  metastatic colorectal cancer is based on 
a multidisciplinary approach by surgeons and medical and 
radiation oncologists with recent advances in the systemic 
therapy of  this malignancy in both the adjuvant and pallia-
tive settings. Most frequently this type of  disease metasta-
sizes to the liver and lung while pancreas represents an un-
common location. Few cases of  pancreatic metastasectomy 
for colon or rectal cancer localization are reported in the 
literature; a recent review by Reddy et al[27] collected a total 
of  19 reported cases, a few more derive from other single 
case reports[20]. However, it is well documented that resec-
tion of  isolated hepatic or lung metastases from colorectal 
cancer in selected patients combined with effective sys-
temic therapy results in greater survival rates[38,39]. This ap-
pears to be true despite the few data available as well as for 
patients undergoing pancreatectomy. In their pooled analy-
sis, Reddy et al[27] found that these patients seem to benefit 
from surgery resulting in a 5 year survival rate approaching 
30%, similar to that for hepatic metastasectomy. Moreover, 
it is important to stress the fundamental role that, in addi-
tion to surgery, chemotherapy and biological therapy have 
in the treatment of  this particular disease, allowing a better 
long-term outcome.

Melanoma
In a different way, metastatic melanoma always correlates 
with a poor prognosis with modest results from systemic 
therapy. Both chemotherapy and biological drugs, even 
when combined, did not significantly improve survival 
rates despite carrying high toxicity. Considering patients 
with AJCC stage Ⅳ disease, gastrointestinal visceral me-
tastases bear the worst prognosis[40], usually presenting at 
a later time; this most likely includes the rare cases of  iso-
lated pancreatic metastases. A recent review by Olilla et al[41] 
investigated the role of  surgery in metastatic melanoma 
showing that the effectiveness of  metastasectomy is depen-
dent on the site of  metastasis. Although no studies have 
directly addressed the prognosis and outcomes for patients 
undergoing pancreatic metastasectomy, the few reported 
data show that pancreatic resection is associated with poor 
outcome (pooled median survival time: 14 mo)[27]. Despite 
these results, as mentioned above, no other effective thera-
peutic weapon is available and pancreatic resection seems 
to be a reasonable option as long as a complete margin free 
resection can be achieved. Palliative surgery should only be 
undertaken for symptomatic patients since it is ineffective 
but carries the numerous risks of  pancreatic surgery.

Sarcoma
In metastatic sarcomas, only gastrointestinal stromal tu-
mors show a sustained response to systemic therapy with 
the recently introduced molecular targeted therapy even in 
unresectable disease while non-GIST systemic sarcomas 
are usually unresponsive to chemotherapy. In addition, 
reports from different groups show encouraging results 
from surgery in the treatment of  sarcoma metastatic to 
lung and liver suggesting a potential role for surgery even 
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in the rare case of  solitary pancreatic involvement[42,43]. 
Once again, literature data is scanty and patients undergo-
ing pancreatic resection for isolated metastasis constitute 
a small sample. The reported cases, however, resulted in 
lower survival rates compared to results after lung or liver 
metastasectomy with pooled analysis showing a 5-year 
survival rate of  14%[27].

Lung cancer
Lung cancer metastasizes to many sites but most frequently 
to the bone, the liver and the adrenal glands[44] while rarely 
involving the pancreas. The few reports available in the lit-
erature show that small cell lung cancer (SCLC) represents 
the most typical histological subtype[45] metastasizing to 
the pancreas, usually presenting as a metachronous lesion 
identified at follow-up investigations. Metastatic lung can-
cer has a very poor prognosis, especially SCLC, and is usu-
ally treated with best supportive care or systemic therapy; 
nonetheless, several reports in the literature suggest that 
a survival benefit may be achieved by surgical treatment 
of  solitary extracranial spread of  non small cell lung can-
cer[46,47]. This is confirmed by a recent case report regarding 
a patient presenting with jaundice subsequently diagnosed 
with a lung adenocarcinoma with a synchronous single 
metastatic lesion to the pancreatic head[48]. The patient was 
subjected first to a pancreaticoduodenectomy and then to 
the removal of  the pulmonary lesion; 18 mo after surgery, 
the patient is asymptomatic and disease-free. However, this 
case represents an exception since a few other reports of  
resected lung metastasis to the pancreatic gland resulted in 
frequent disease relapse and poor survival rates[27].

CONCLUSION
Pancreatic metastases represent a new clinical entity and 
both gastrointestinal oncologists and pancreatic surgeons 
should be aware of  their presence. It is likely that in the 
near future an increasing number of  patients affected by 
pancreatic metastases will be observed. Pancreatic me-
tastasectomy has shown favorable outcomes so far and it 
should always be considered among the therapeutical op-
tions, especially in cases of  RCC. A more detailed defini-
tion for the criteria for the selection of  patients for pancre-
atic metastasectomy is needed, representing the main goal 
of  investigations in the near future.
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Abstract
AIM: To prevent pancreatic leakage after pancreaticoje-
junostomy, we designed a new standardized technique 
that we term the “Pair-Watch suturing technique”. 

METHODS: Before anastomosis, we imagine the faces 
of a pair of watches on the jejunal hole and pancreatic 
duct. The first stitch was put between 9 o’clock of the 
pancreatic side and 3 o’clock of the jejunal side, and 
a total of 7 stitches were put on the posterior wall, 
followed by the 5 stitches on the anterior wall. Using 
this technique, twelve stitches can be sutured on the 
first layer anastomosis regardless of the caliber of the 
pancreatic duct. In all cases the amylase activity of the 
drain were measured. A postoperative pancreatic fistula 
was diagnosed using postoperative pancreatic fistula 
grading. 

RESULTS: From March 2007 to July 2008, 29 consecu-

tive cases underwent pancreaticojejunostomy using this 
technique. Pathologic examination results showed pan-
creatic carcinoma (n = 14), intraductal papillary-muci-
nous neoplasm (n = 10), intraductal papillary-mucinous 
carcinoma (n = 1), carcinoma of ampulla of Vater (n=1), 
carcinoma of extrahepatic bile duct (n = 1), metastasis 
of renal cell carcinoma (n = 1), and duodenal carcinoma 
(n = 1). Pancreaticojejunal anastomoses using this tech-
nique were all watertight during the surgical procedure. 
The mean diameter of main pancreatic duct was 3.4 
mm (range 2-7 mm). Three patients were recognized as 
having an amylase level greater than 3 times the serum 
amylase level, but all of them were diagnosed as grade 
A postoperative pancreatic fistula grading and required 
no treatment. None of the cases developed complica-
tions such as hemorrhage, abdominal abscess, and pul-
monary infection. There was no postoperative mortality. 

CONCLUSION: Our technique is less complicated than 
other methods and very secure, providing reliable anas-
tomosis for any size of pancreatic duct. 

© 2010 Baishideng. All rights reserved.
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dure, and the critical step is no longer the resection itself  
but the reconstruction of  the pancreaticoenteric anasto-
mosis. This is underscored by the fact that, despite signifi-
cantly reduced mortality in recent years, morbidity remains 
as high as 30% to 50%, even in large series[1]. Complica-
tions related to pancreaticoenteric anastomosis are pan-
creatic fistula, anastomotic dehiscence, abscess formation, 
and septic hemorrhage. The pancreatic anastomosis is still 
the Achilles heel of  pancreatic surgery because it has the 
highest rate of  surgical complications among all abdominal 
anastomoses. Many risk factors previously shown to pre-
dispose to pancreatic leakage after pancreaticoduodenec-
tomy include advanced age, prolonged operation time, ma-
jor blood loss, jaundice, soft pancreatic parenchyma, small 
pancreatic duct, and number of  patients per surgeon[2,3].

More than 80 different methods of  pancreaticoenteric 
reconstruction have been proposed, illustrating the com-
plexity of  surgical techniques as well as the absence of  a 
gold standard. Pancreatic anastomosis using a jejunal loop 
is the most commonly used method of  surgical reconstruc-
tion after pancreatic head resection. There are two main 
types of  anastomosis: pancreatojejunostomy, so-called 
invagination anastomosis, and pancreaticojejunostomy, 
so-called duct-to-mucosa anastomosis. It has been found 
that duct-to-mucosa anastomosis is more effective than 
invagination anastomosis for the prevention of  postopera-
tive pancreatic duct dilatation and atrophy of  the remnant 
pancreas[4,5]. However, prospective randomized trials have 
found no differences between the two methods regarding 
fistula rates, morbidity, or mortality[2,6]. Irrespective of  the 
method adopted, it is the technique of  anastomosis that 
is more important than other factors that are known to 
influence the formation of  pancreatic fistulae. It should 
be therefore emphasized that a standardized approach to 
pancreatic anastomosis and the consistent practice of  a 
single technique can help to reduce the incidence of  com-
plications[7]. For effective prevention of  the development 
of  pancreatic leakage, we designed a new standardized 
technique that we term the “Pair-Watch suturing tech-
nique”, which is a duct-to-mucosa pancreaticojejunostomy 
technique. 

MATERIALS AND METHODS
Operative technique
Here we describe our technique of  end-to-side pancreati-
cojejunostomy in a typical case in which the caliber of  the 
main pancreatic duct is around 3 mm with normal and soft 
pancreatic parenchyma. After proximal or medial pancre-
atectomy, the cut end of  the distal pancreas is mobilized 
for approximately 2 cm to allow the placement of  inter-
rupted sutures to the posterior surface of  the pancreas. 
Stay sutures at the superior and inferior border of  the cut 
remnant allow partial reflection of  the gland and easier 
access to the posterior surface. Our procedure consists of  
two-layer anastomosis; duct-to-mucosa anastomosis and 
pancreatic parenchymal to jejunal seromuscular anastomo-
sis. We always use a surgical scope with magnification of  

1.5 to 2.5, which is very helpful for performing a safe and 
secure anastomosis.

A pancreatic duct tube (4/6 or 5 Fr, Sumitomo 
Bakelite, Tokyo, Japan) is inserted as a splint tube into the 
main pancreatic duct of  the pancreatic remnant from the 
cut-end and tied to pancreatic parenchyma with 6-0 PDSⅡ 
(Ethicon, Inc, Somerville, NJ), as shown in the Figure 1A. 

After cutting a very small part (usually 2-3 mm in diam-
eter) of  the jejunal serosa using an electric cautery as shown 
in the Figure 1B, the metallic needle of  the pancreatic duct 
tube is introduced into the jejunum through the site of  
the serosal cut and then taken out of  the distal end of  the 
jejunum (Figure 1C). While interring the stitches on the 
posterior wall duct-to-mucosa anastomosis of  pancreatico-
jejunostomy, the distance between the induced jejunal hole 
and the cut end of  the main pancreatic duct should be kept 
at 5 cm or more, making the tube loop-shaped (Figure 1D).

Before starting the duct-to-mucosa anastomosis, we 
imagine the faces of  a pair of  watches, the jejunal hole cor-
responding to the left-side watch and the pancreatic duct 
hole to the right-side one (Figure 2). The posterior wall 
of  pancreatic duct consists of  the latter half  of  the clock 
cycle, from 6 o’clock to 12 o’clock, and the posterior wall 
of  jejunal hole consists of  the first half  of  the clock cycle, 
from 12 o’clock to 6 o’clock. 

Using a 6-0 PDS Ⅱ, the first stitch is put in the center 
of  posterior wall, that is, between 9 o’clock of  the pancre-
atic side and 3 o’clock of  the jejunal side. The stitch should 
be made so that a suture knot is placed outside the anas-
tomosis, and the pancreatic duct stitch should be placed at 
the pancreatic parenchyma from the edge of  the duct. The 
second stitch is put on the caudal side of  the first stitch, 
that is, between 8 o’clock of  the pancreatic side and 4 o’
clock of  the jejunal side. In the same way, the third and 
fourth stitches are put between 7 o’clock and 5 o’clock, 
and between 6 o’clock and 6 o’clock, respectively. In the 
cranial side of  the posterior wall anastomosis, the fifth, 
sixth, and seventh stitches are sequentially put between 10 
o’clock and 2 o’clock, between 11 o’clock and 1 o’clock, 
and between 12 o’clock and 12 o’clock, respectively. After 
these seven sutures on the posterior wall have been com-
pleted, we usually put the remaining 5 stitches from 1 to 5 
o’clock on the anterior wall of  the pancreatic duct in ad-
vance (Figures 2 and 3A). To prevent these twelve sutures 
from being mixed up, we grasp them with twelve mosquito 
clamps that are numbered from one to twelve, correspond-
ing to the site from one to twelve o’clock of  the pancreatic 
duct side watch (right side watch) (Figure 2). The jejunum 
is carefully approximated to the pancreas with simultane-
ous pulling of  the stent tube to make it straight, and the 
seven knots on the posterior wall are gently tied in order, 
from the first to seventh stitch. 

Thereafter we move to the anterior wall anastomosis. 
The pancreatic side has been already sutured, and thus the 
sutured strings are used. Each stitch from 1 to 5 o’clock is 
placed on the corresponding site on the jejunum from 11 
to 7 o’clock. The duct-to-mucosa anastomosis is complete 
once these 5 stitches have been gently tied. The stent tube 
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is then fixed to the jejunal wall with Witzel’s method using 
4-0 Vicryl (Ethicon, Inc, Somerville, NJ) interrupted su-
tures.

The second layer anastomosis is a pancreatic parenchy-
mal-jejunal seromuscular anastomosis by interrupted su-
tures with 4-0 Vicryl. Usually, 5-7 stitches each are sutured 
on the anterior and posterior side (Figure 3B). After com-
pletion of  the reconstruction, a closed vacuum-drainage 
system (J-VAC drainage system; Ethicon, Inc, Somerville, 
NJ) is placed near the site of  pancreaticojejunostomy, and 
the postoperative secretion is routinely monitored with re-
spect to the volume and amylase activity.

Postoperative care
In all cases the amylase activity of  abdominal drain and 
serum amylase activity are measured on postoperative day 3. 
A postoperative pancreatic fistula was diagnosed using the 
report by Bassi et al[8].

RESULTS
From March 2007 to July 2008, 29 consecutive cases 
underwent pancreaticojejunostomy using this technique. 
Pathologic examination results showed pancreatic carci-
noma (n = 14), intraductal papillary-mucinous neoplasm (n 
= 10), intraductal papillary-mucinous carcinoma (n=1), car-
cinoma of  ampulla of  Vater (n = 1), carcinoma of  extra-

hepatic bile duct (n = 1), metastasis of  renal cell carcinoma  
(n = 1), and duodenal carcinoma (n = 1). Pancreaticojejunal 
anastomoses using this technique were all watertight during 
the surgical procedure. The mean diameter of  main pan-
creatic duct was 3.4 mm (range 2-7 mm). Three patients 
were identified as having an amylase level greater than 3 
times the serum amylase level, but all of  them were diag-
nosed as grade A postoperative pancreatic fistula grading[8] 
and required no treatment. None of  the cases developed 
complications such as hemorrhage, abdominal abscess, and 
pulmonary infection. 

The splint tube was usually removed 6 wk after opera-
tion, because the stent tube was fixed to the jejunal wall 
with Witzel’s method using 4-0 Vicryl interrupted sutures. 
In all patients, the stent tube had been active in draining 
pancreatic juice of  50-200 mL/d for 7 to 14 d. Thereafter 
in half  of  patients we clamped the stent tube as it had be-
come inactive in draining pancreatic. There was no postop-
erative mortality. All of  the patients recovered well in the 8- 
to 26-mo follow-up period at the time of  writing.

DISCUSSION
Mortality after pancreaticoduodenectomy has decreased in 
recent years. However, it has been shown that pancreatic 
leakage is still the most important determinant of  morbid-
ity, carrying a mortality of  28%[9]. Several methods have 
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4 or 5 Fr
pancreatic duct tube

6-0 PDS Ⅱ 
(Tube-parenchyma)

4-0 Vicryl

Figure 1  Preparation of pancreaticojejunostomy using pancreatic duct tube. A: A pancreatic duct tube is inserted as a stent tube into the main pancreatic duct of 
the pancreatic remnant from the cut-end; B: A very small part (usually 2-3 mm in diameter) of the jejunal serosa is cut by an electric cautery; C: The metallic needle of 
the pancreatic duct tube is introduced into the jejunum through the site of serosal cut and then taken out of the distal end of the jejunum (Roux-en-Y jejunal limb); D: The 
distance between the induced jejunal hole and the cut end of the main pancreatic duct should be kept 5 cm away or more, putting the pancreatic duct tube like a long loop 
during pancreaticojejunostomy.



been advocated to prevent pancreatic leakage, but a stan-
dardized method has not been established. Several steps, 
such as duct-to-mucosa adaptation and temporary ductal 
stenting, are thought to be important factors in achieving 
safe pancreaticojejunostomy. The anastomotic technique, 
pancreatic duct size, and texture of  the remnant pancreas 
are all identified as significant intraoperative parameters 
affecting pancreaticojejunostomy leakage and related mor-
tality[9]. Where the pancreas is relatively soft and/or the 
duct is relatively narrow, the possibility of  pancreatic leak is 
increased[10,11].

We have developed a watertight and standardized pan-
creaticojejunostomy technique, the pair-watch suturing 
technique, that is not influenced by the caliber of  pancre-
atic duct. Before introduction of  this technique in our in-
stitution, the number of  stitches used for duct-to-mucosa 
pancreaticojejunostomy had been 5 to 7 if  the diameter 
of  pancreatic duct is less than 5 mm. In our pair-watch 
suturing technique, however, the number of  stitches is not 
influenced by the diameter of  the duct. This is the most 
important point of  this technique. Twelve stitches on duct-
to-mucosa anastomosis are always inserted using a surgical 
scope, even if  the pancreatic duct is 2 mm. By imagining 
the pancreatic duct and jejunal hole as the faces of  a pair 
of  watches, surgeons who are experienced in pancreatico-
duodenectomy are able to be aware of  every stitch during 
the procedure and to suture twelve stitches exactly by using 
the surgical scope. In other words, the technical variations 
between experienced surgeons can be eliminated by intro-
duction of  this technique, resulting in standardization of  
duct-to-mucosa pancreaticojejunostomy. Pancreaticodude-
nectomy is a high-risk, technically demanding operation 
and the morbidity remains high, even in high-volume 
centers. Therefore, the adoption of  our technique of  pan-
creaticojejunostomy should under the guidance of  highly 
experienced surgeons when less-experienced surgeons are 
operating.

Many surgeons usually increase the number of  stitches 

when the caliber of  pancreatic duct becomes wider. In 
contrast, they are obliged to decrease the number of  stitch-
es, when the duct is narrower. With the narrowing of  duct 
size, the risk of  pancreatic fistula significantly increases. 
Although there is no strong evidence that the functioning 
of  duct-to-mucosa anastomosis depends on the absolute 
number of  stitches used, we believe that increasing the 
number of  stitches for narrow pancreatic ducts makes the 
anastomosis watertight, resulting in the risk of  pancreatic 
fistula, because a pancreas with a narrow pancreatic duct 
usually also has soft parenchyma. 

In our technique, we always insert the pancreatic duct 
tube during anastomosis. The insertion of  a pancreatic 
tube has two purposes: one is partial pancreatic juice 
drainage, and the other is as a probe for secure suturing 
of  the pancreatic duct. For partial drainage, the caliber 
size of  stent tube should be small enough relative to that 
of  the pancreatic duct. If  the stent tube is as wide as the 
pancreatic duct for complete pancreatic juice drainage, the 
pancreatic duct pressure increases if  there is accidental ob-
struction of  the tube, resulting pancreatic leakage. For the 
anastomosis probe function, putting the stent tube into the 
site of  a duct-to-mucosa anastomosis helps the surgeon 
make a secure suture because the tube becomes a landmark 
for the orifice of  the anastomosis and prevents accidental 
suturing of  both anterior and posterior walls. 

Our technique is not totally original and is similar to 
the method reported by Z’graggen et al[12]. Their technique 
used 4-8 sutures for anastomosis, depending on duct size, 
and they did not use the pancreatic duct tube during duct-
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Figure 2  A pattern diagram of first step of Pair-Watch suturing technique. 
After the seven sutures on the posterior wall have been finished, the following 5 
stitches on the anterior wall of the pancreatic duct are usually placed in advance.
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Figure 3  An intraoperative photograph of Pair-Watch suturing technique. A: All 
of twelve stitches are already put on between pancreatic duct and jejunal mucosa. B: 
Second layer anastomosis is finished.



to-mucosa anastomosis, resulting in very low pancreatic 
fistula rate of  2%. In contrast, to standardize the technique 
we use 12 stitches irrespective of  the anatomical character-
istics of  the pancreatic stump and we keep the stent tube 
for partial drainage. Given the excellent results of  reported 
by Z’graggen et al[12], it may be thought that we don’t need 
stent tube insertion because we use twelve stitches even in 
narrow ducts. To evaluate the necessity of  stent tube inser-
tion, now we are now run a prospective study to determine 
whether the stent tube insertion or the suture technique 
which is the most significant factor for success.

In conclusion, the results obtained with the described 
technique of  pancreaticojejunostomy indicate that pair-
watch suturing technique is less complicated than other 
methods and very secure, providing reliable anastomosis 
for any size of  pancreatic duct. Although the number of  
enrolled patients is small, our results are very encouraging 
and we hope that this method will be used more widely in 
the future.
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Abstract
Non-carcinoid appendiceal malignancies are rare entities, 
representing less than 0.5% of all gastrointestinal malig-
nancies. Because of their rarity and particular biological 
behavior, a substantial number of patients affected by 
these neoplasms do not receive appropriate surgical re-
section. In this report, we describe a rare case of primary 
signet-ring cell carcinoma of the appendix with peritoneal 
seeding which occurred in a 40-year old man admitted 
at the Emergency Surgery Department with the clinical 
suspicion of acute appendicitis. After a surgical debulk-
ing and right hemicolectomy, the patient had systemic 
chemotherapy according to FOLFOX protocol. After com-
pletion of the latter, the patient underwent cytoreductive 
surgery plus hyperthermic intraperitoneal chemotherapy. 
This report offers a brief review of the literature and sug-
gests an algorithm for the management of non-carcinoid 
appendiceal tumors with peritoneal dissemination.
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INTRODUCTION
Appendiceal cancers represent less than 0.5% of  all gastro­
intestinal tumors. In one series, the age-adjusted incidence 
of  cancer of  the appendix was 0.12 cases per 1 000 000 
people per year[1]. 

While the most common histopathologic type of  ap­
pendiceal tumor is carcinoid, adenocarcinoma including 
the histological variants of  mucinous adenocarcinoma, 
signet-ring cell carcinoma (SRCC) and goblet cell carci­
noma[2-4] follow in the incidence rate. Benign histology 
includes leiomyomas, neuromas, lipomas and angiomas. 

Primary SRCC of  colon and rectum, described for the 
first time by Laufman and Shapir in 1951[5], is a rare histo­
logical finding in colorectal carcinomas (CRC); in western 
countries it accounts for 0.01% to 2.6% of  all CRC[6-9]. 
SRCC of  the appendix (A-SRCC) is an exceedingly rare 
entity, diagnosed in just 4% of  appendiceal malignancies[9]; 
in fact, only a few cases are reported in the literature[1,9-16] 
(Table 1).

CASE REPORT
A 40-year old man reported to the Emergency Depart­
ment with sudden onset of  acute abdominal pain localized 
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in his right lower quadrant; on examination, the patient was 
found to be feverish (body temperature 37.6℃/99.68°F),  
pulse was 96 beats/min and blood pressure 100/60 
mmHg. Abdominal examination showed guarding and 
tenderness in the lower abdomen with positive rebound 
tenderness. Blood tests showed neutrophil leucocytosis 
(WBC 17.830/mm3, neutrophils 78.9%) and an elevation 
of  C-reactive protein (CRP 12.6 mg/dL). The patient’s sig­
nificant medical history was bilateral inguinal hernioplasty.

Abdominal radiography showed intestinal distension 
with some air-fluid levels in the central abdomen. The 
ultrasound scan revealed a swollen hypoechoic appendix 
with a 10-mm diameter; the lumen was occupied by a thin 
liquid layer and coprolites. All other abdominal organs 
were found to be within normal limits.

The surgical intervention took place on the same day 
as arrival. At laparoscopy, we found a bulky abscess at the 
appendiceal site involving the cecum and terminal ileum. 
As this surrounded the appendix making a direct interven­
tion impossible, we decided to do a laparotomic McBurney 
incision.

The appendix was completely replaced by a purulent 
and lardaceous material; the extemporaneous histologi­
cal exam revealed a signet-ring cell carcinoma diffusely 
infiltrating the vermiform appendix and extending to the 
appendix mesentery and surrounding adipose tissue. The 
immunohistochemical research was negative for chromo­
granin, serotonin, somatostatin and pancreatic polypeptide, 
which excluded a mixed carcinoid and adenocarcinoma of  
the appendix[17].

Then, following most current guidelines[9], we under­
took a midline incision from the xyphoid bone to the pu­
bic bone. Due to the presence of  peritoneal seeding on the 
ileal mesentery and the parietal peritoneum, we performed 
a right hemicolectomy enlarged to 35 cm of  the ileum 
and the abdominal wall. With the intention of  staging the 
disease, we also removed some other peritoneal nodules in 
the Douglas pouch and on the jejunal mesentery.

Definitive histological examination showed cecum 
neoplastic infiltration of  SRCC with neoplastic mucosal ul­
ceration and massive nodal metastases in 9 of  29 analyzed 
lymph nodes. All the nodules removed from the peritoneal 

surface were metastatic localizations of  SRCC.
The patient recovered uneventfully and was released 

from hospital 7 d after the operation.
A complete staging with total body-CT revealed no 

distant metastases but the presence of  three peritoneal 
nodules suggested neoplastic nodules so our patient had 
systemic chemotherapy with 8 cycles of  FOLFOX proto­
col (5-fluorouracil, folinic acid plus oxaliplatin). 

After completion of  the latter, a second complete 
staging was done which demonstrated an increase in the 
number and dimensions of  the peritoneal nodules and nu­
merous enlarged lymph nodes in the retroperitoneum and 
along the aorto-mesenteric trunk.

Since the patient fulfilled the necessary criteria (Table 
2)[18-20], he was again admitted to our Institution and, after 
a prophylactic ureteral stent placement as previously re­
ported[21], he underwent surgical intervention. Peritoneal 
cavity exploration revealed peritoneal nodules along the 
transverse and descending colon, greater and lesser omen­
tum, Glisson’s capsule, gallbladder, hepatic hilum, spleen, 
bilateral diaphragmatic peritoneum, pelvic and paracaval 
peritoneum. The calculated peritoneal cancer index was 
22[22]. We performed total colectomy, splenectomy, chole­
cystectomy and complete peritonectomy followed by a 
90-min long hyperthermic intraperitoneal chemotherapy 
(HIPEC) with cisplatin and mytomicin C. The intervention 
was completed by an ileorectal anastomosis with protec­
tive ileostomy. On the first post-operative day, the patient 
underwent an explorative laparotomy due to an acute he­
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No. of cases Manifestations Treatment Survival

McCusker at al[1]   70 - Hemicolectomy or more (72%) less than hemicolectomy (26%) 5-yr survival 20%
McGory at al[9] 113 - - 5-yr survival 18%
Ko at al[10]    1 Abdominal distension Appendectomy, bilateral salpingo-oophorectomy Alive after 12 mo
No authors[11]    1 Adnexal mass Appendectomy and bilateral salpingo-oophorectomy -
Suzuki at al[12]    1 Intestinal obstruction Hartmann’s operation, ileocecal resection, total hysterectomy, bilateral 

salpingo-oophorectomy
-

Niesel at al[13]    1 Scrotal metastasis Ileocecal resection, omentectomy, right testis, right testicular cord and 
right hemiscrotum resection

-

Glehen at al[14]   36 - Cytoreductive surgery plus perioperative intraperitoneal chemotherapy 3-yr survival -25%
Özakyol at al[15]    1 Crampy abdominal pain 

and weight loss
Total hysterectomy, bilateral salpingo-oophorectomy, appendectomy, 
pelvic and para aortic lymphadenectomy

-

Uharcek at al[16]    1 Lower abdominal mass Total hysterectomy, bilateral salpingo-oophorectomy, appendectomy, 
omentectomy, pelvic and para aortic lymphadenectomy

Died after 18 mo

Table 1  Literature review of appendiceal signet-ring cell carcinoma

Table 2  Variables associated with increased chances of having 
a complete cytoreduction (modified from Esquivel et al [18])

 First international symposium on regional cancer therapies rules

1 Eastern cooperative oncology group performance status two or less[9]

2 No evidence of extra-abdominal disease
3 Up to three small, resectable parenchymal hepatic metastases
4 No evidence of biliary obstruction
5 No evidence of ureteral obstruction
6 No evidence of intestinal obstruction at more than one site
7 Small bowel involvement: no evidence of gross disease in the 

mesentery with several segmental sites of partial obstruction
8 Small volume disease in the gastro-hepatic ligament



morrhage. Diaphragmatic bleeding was found and brought 
under control by means of  local hemostatic agents. The re­
maining post-operative course was regular and the patient 
was discharged 22 d after surgery.

Five months later, the patient is well and has a good 
quality of  life. He completed systemic chemotherapy and 
follow-up imaging revealed no peritoneal recurrence or 
metastatic lesions.

DISCUSSION
Appendiceal malignancies represent less than 0.5% of  
all gastrointestinal tumors with an age-adjusted incidence 
of  0.12 cases per 1 000 000 people per year[1]. The inter­
national classification of  diseases for oncology divides 
tumors of  the appendix into malignant carcinoid, goblet 
cell carcinoma, colonic type adenocarcinoma, mucinous 
adenocarcinoma and signet-ring cell carcinoma[4]. 

Because adenocarcinoma of  the appendix is so rare, 
its clinical presentation and natural history are still not well 
described. The clinical presentation of  the majority of  
patients reported in the literature is acute appendicitis or 
an abdominal mass but preoperative diagnosis is rarely evi­
dent and most patients are not identified until the disease 
is advanced[1,9-16]. Moreover, up to 70% of  cases are not 
diagnosed intraoperatively[2,23].

The anatomic peculiarities of  the appendix allow for 
several considerations in regard to appendiceal neoplasms 
to be made. The narrow appendiceal diameter predisposes 
to occlusion of  the lumen by the neoplasm early in its 
course. This creates the potential for superimposed ap­
pendicitis and a marked tendency to rupture and, in fact, 
appendiceal adenocarcinoma represents the gastrointesti­
nal malignancy most commonly linked to perforation[23]. 
Furthermore, the appendix often has deficiencies of  both 
longitudinal and circular muscle fibres which predisposes 
to perforation but also leads to the potential for early peri­
toneal dissemination.

Primary SRCC of  the appendix is an exceedingly rare 
entity with an incidence rate of  0.15 for 1 000 000 people[9]; 
just 4% of  all appendiceal malignancies are SRCC[9]. In 
fact, there are only few cases reported in the literature[1,9-16] 
(Table 1).

Due to the intrinsic characteristics of  SRCC and to 
the particular anatomy of  the appendix, in patients with 
primary A-SRCC the possibility that the tumor extends 
beyond the colon and/or metastases at the time of  diagno­
sis is higher than in other histological types. In particular,  
McCusker et al[1] reported that 76% of  people with A-SRCC 
have distant localization compared to 37% with colonic 
type adenocarcinoma. According to the same report, 
lymph node involvement was present in 64% of  people 
with A-SRCC but only in 31% with colonic type adenocar­
cinoma. 

Similarly to SRCC of  stomach and colon, SRCC of  the 
appendix causes survival chances to be lower compared 
to other histological cases. Using multivariate analysis, the 
presence of  signet-ring cells has to be considered as an 

independent prognostic indicator of  poor survival[14]. In 
fact, the overall 5-year survival for A-SRCC is 18%, rang­
ing from 42%, 46%, 76% and 83% for adenocarcinoma, 
mucinous carcinoma, goblet-cell carcinoma and carcinoid 
respectively[9].

The stage-adjusted survival for A-SRCC ranges from 
55% in localized disease to 7% in cases of  a distant in­
volvement[9]. Moreover, the risk of  dying is higher for pa­
tients with tumor spread beyond colon and/or metastases 
in cases of  SRCC compared to colonic type adenocarci­
noma (HR = 1.82, 95% CI: 1.09-3.04) and with goblet cell 
carcinoma (HR = 1.66, 95% CI: 1.13-2.44)[1].

According to most current guidelines, a right hemico­
lectomy should be performed for all non-carcinoid invasive 
tumors of  the appendix: this is also recommended in cases 
of  a secondary procedure[9,23-25]. The 5 year survival rate of  
patients who underwent a right hemicolectomy was 68% vs 
20% for those who only underwent appendectomy[23]. 

However, the optimal therapeutic approach for ap­
pendiceal tumors with peritoneal seeding is the object 
of  discussion in the current scientific literature[9,10,14,23-29]. 
Although complete cytoreductive surgery and HIPEC 
have recently become the treatment of  choice for perito­
neal disseminated disease[24-27] and were shown to ensure 
a 3-year overall survival of  86% for HIPEC patients 
compared to 29% for unresectable patients[28], it remains 
unclear which is the best surgical approach when a non-
carcinoid appendiceal neoplasm associated with peritoneal 
carcinomatosis is incidentally found during surgery. While 
Murphy et al[24] have recently suggested that, for an optimal 
outcome, any neoplasm greater than 2 cm and any other 
neoplasm involving the base of  the appendix or appendix 
mesentery should undergo an immediate right hemicolec­
tomy, González-Moreno et al[27] demonstrated that a right 
hemicolectomy does not ensure any survival advantage in 
patients with mucinous appendiceal tumors with peritoneal 
seeding without peritonectomy and perioperative hyper­
thermic intraperitoneal chemotherapy. An explanation may 
be that adhesions induced by prior operations can entrap 
tumor cells and allow them to progress[27,30]. In addition, 
Ortega-Perez et al[31] studied four patients with a paracaval 
tissue invasion by an appendiceal mucinous tumor previ­
ously removed by right hemicolectomy and argued that 
open tissue planes at the site of  a right hemicolectomy 
result in deep invasion of  the tumor.

For these reasons, some authors have suggested that 
a right hemicolectomy should be performed only if  it is 
necessary to clear the primary tumor, when lymph node 
involvement is histologically demonstrated and/or when a 
non-mucinous histological type is identified[27].

In conclusion, non-carcinoid appendiceal malignancy 
is a rare entity. Because of  its incidental finding in clinical 
practice and as a general postoperative diagnosis, the cor­
rect approach is often not known. Reviewing the litera­
ture, we suggest that the therapeutic algorithm for these 
histological types should be (Figure 1): (1) tumor size less 
than 2 cm, without appendix mesentery infiltration, lymph 
node involvement and peritoneal seeding - appendectomy; 
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(2) tumor size more than 2 cm, appendix mesentery in­
filtration and/or histologically demonstrated lymph node 
involvement without peritoneal seeding - right hemicolec­
tomy; and (3) any tumor size, lymph node involvement, 
appendix mesentery infiltration with peritoneal seeding 
- complete cytoreduction and HIPEC as treatment of  
choice; if  not feasible, appendectomy and refer the patient 
to an appropriate specialist center.
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Abstract
Endobronchial metastasis (EBM) is a rare form of metas-
tasis from extrapulmonary malignant tumors, although 
there are few reports of EBM from gastric cancer specifi-
cally. We report the case of a 51-year-old woman who 
had undergone gastrectomy for advanced gastric cancer 
seven years previously but was diagnosed with a soli-
tary lung tumor by follow-up computed tomography. On 
diagnosis of primary lung cancer, she underwent pulmo-
nary lobectomy, but immunohistochemical examination 
confirmed the resected tumor to be an EBM from the 

gastric cancer. Six months later, she was diagnosed with 
peritoneal metastases and underwent chemotherapy 
with gastric cancer regimen. She is still alive at 33 mo 
after the lobectomy. Generally, the prognosis for EBM 
is poor although multidisciplinary treatment can lead to 
long-term survival. Precise diagnosis on the basis of de-
tailed pathological and immunohistochemical evaluation 
can contribute to deciding the most effective treatment 
and improving prognosis.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
Endobronchial metastasis (EBM) is a rare form of  metas-
tasis from extrapulmonary malignant tumors of  the lungs. 
Although EBM can be histologically discriminated from 
ordinary lung metastasis, EBM is frequently overlooked 
because it is rare and not widely known by clinicians. We 
report a case of  EBM from an adenocarcinoma of  the 
gastric cardia. In the present case, the tumor was clinically 
diagnosed as a primary lung carcinoma because the tumor 
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was solitary and the disease-free interval from the prior 
gastrectomy was as long as seven years. The lung tumor 
was surgically excised and histological examination includ-
ing immunohistochemical analysis revealed it to be an 
EBM from the adenocarcinoma of  the gastric cardia. We 
present herein the results of  immunohistochemical analysis 
and discuss the clinicopathological features of  EBM based 
on previous literature.

CASE REPORT
A 51-year-old woman was diagnosed with a solitary lung 
tumor during follow-up after surgery for adenocarcinoma 
of  the gastric cardia (Siewert type Ⅲ)[1]. Eighty-five months 
earlier, the patient underwent radical surgery for gastric 
carcinoma. The tumor was highly advanced, invading the 
esophagus and the pancreas, but was completely excised by 
transhiatal esophagectomy, total gastrectomy, caudal pan-
createctomy, and splenectomy. Histological examination 
revealed that the gastric tumor was a moderately differenti-
ated adenocarcinoma, and the final stage of  the disease 
was T4(pancreas)N2H0P0CY0M0, stage Ⅳ according to 
the Japanese classification of  gastric carcinoma, 2nd Eng-
lish edition[2]. Thereafter, the patient underwent adjuvant 
chemotherapy with 16 cycles of  weekly administration 
of  methotrexate and 5-fluorouracil and had shown no 
evidence of  disease recurrence in the 85 mo prior to this 
episode.

Computed tomography (CT) of  the chest depicted an 
irregular nodular mass measuring 2.6 cm × 1.6 cm in size, 
which was associated with frosted-glass-like finding of  the 
medial segment (S5) in the right lung (Figure 1). Serum 
carcinoembryonic antigen level was 3.3 ng/mL (normal 
range: 5.0 ng/mL or less). Other serum tumor markers, in-
cluding squamous cell carcinoma related antigen, cytokera-
tin 19 fragment, sialyl Lewis X-I antigen, neuron-specific 
enolase, and progastrin-releasing peptide, also showed nor-
mal levels. The patient underwent Saccomanno’s sputum 
cytology, which revealed adenocarcinoma cells. The patient 
was diagnosed with primary lung adenocarcinoma and 
underwent right middle lobectomy. The resected specimen 
indicated that the tumor measured 3.0 cm in diameter, 
outgrew as a polypoid in the bronchial lumen, and invaded 
the surrounding lung parenchyma. Histological findings re-
vealed that the tumor was composed of  well-differentiated 
papillary and tubular adenocarcinoma, displacing the bron-
chial epithelium. Therefore, the adenocarcinoma was pos-
tulated to be a primary bronchial-lung carcinoma (Figure 2).

To distinguish whether the tumor was a primary lung 
carcinoma or a gastric cancer metastasis, further immu-
nohistochemical examination was performed using an 
antibody to human thyroid transcriptional factor (TTF)-1, 
a marker for lung carcinoma, and markers for gastroin-
testinal carcinoma, an antibody to human caudal type 
homeobox transcription factor (CDX)2 and an antibody 
against hepatocyte nuclear factor-4α (HNF4α). Unexpect-
edly, the lung tumor cells were negative for TTF-1 and 
positive for both CDX2 and HNF4α, and the same result 

was obtained for the primary gastric cancer (Figure 3). In 
addition, the excised lung tumor was negative for CK7 ex-
pression, a conventional immunochemical marker for lung-
originated tumors (data not shown). Consequently, the 
lung tumor in the present case was diagnosed as an EBM 
from the adenocarcinoma of  the gastric cardia.

Follow-up CT performed 5 mo after the pulmonary 
lobectomy revealed massive ascites accompanied by an 
enlargement of  the left ovary. Paracentesis revealed adeno-
carcinoma cells in the ascites. The patient was diagnosed 
with peritoneal and ovarian metastases and underwent 
chemotherapy with paclitaxel (100 mg/body administered 
weekly for 3 wk per 4-wk cycle). After 8 cycles, the ascites 
disappeared and ovary size became normal. The patient is 
continuing this regimen and complete clinical response has 
been achieved for 19 mo so far.

DISCUSSION
The lungs are often involved in extrapulmonary malig-
nancies, although EBM is uncommon. EBM is clinically 
characterized by obstructive bronchial symptoms and 
chest X-ray findings, such as atelectasis. To date, there have 
been cases where secondary bronchial involvement from 
mediastinal lymph node, hilar lymph node, or parenchymal 
metastases has been included in EBM. Currently, EBM is 
defined as a metastasis developing on the tracheobronchial 
wall, occupying the mucosal epithelium, growing into a 
polypoid mass in the bronchial lumen, and invading pul-
monary parenchyma. EBM is clearly discriminated from 
ordinary pulmonary metastases that occur in alveolar pa-
renchyma, and its frequency is estimated to be from 2% to 
13% of  pulmonary metastases, based on data from cancer 
autopsy series or bronchoscopic bronchial biopsy series[3-5].

The most common primary tumors associated with 
EBM are breast, renal, and colorectal carcinomas. Oth-
ers include tumors of  the bladder, skin, thyroid, pancreas, 
ovary, testis, uterus, melanoma, and various sarcomas[3,5-9]. 
Many of  the pulmonary involvements from gastric can-
cer appear as carcinomatous lymphangitis or pleuritis. 
Moreover, solitary pulmonary metastasis was found in 
only 0.1% to 0.5% of  patients who underwent surgery for 
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gastric cancer[10-12]. Thus, EBM from gastric cancer is very 
rare from the viewpoint of  the primary tumor and the 
metastatic pattern. To our knowledge, only five cases have 
been described and detailed information is available only 
in three[13-15] (Table 1). Of  the four EBM patients including 
ours, two were diagnosed synchronously with the time of  
diagnosis of  the primary tumors and were associated with 
respiratory symptoms. The two patients died shortly after 
diagnosis. On the other hand, in the remaining two pa-
tients, the tumors were diagnosed as EBM by histological 

examination of  surgically resected specimens. It should be 
noted that EBM appeared long after gastrectomy and the 
patients were alive for more than one year after lobectomy 
for EBM in both cases.

To devise an appropriate treatment strategy, it is vital 
to differentiate EBM from primary lung cancer although 
this is usually difficult. In metachronous cases, it was often 
that EBM occurred after long disease-free intervals; the 
average intervals were from 3.8 to 5.0 years[5,8,16], indicating 
that this disease is characterized by relatively slow progres-
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Figure 3  Lung tumor was immunohistologically negative for thyroid transcription factor-1 (A) and positive for caudal type homeobox transcription factor 2 (B) 
and hepatocyte nuclear factor-4α (C), the primary gastric carcinoma showed the same immunoreactivity (D-F) (Original magnification × 200). Thyroid transcription 
factor (TTF)-1: NCL-TTF-1 (Novocastra, UK, 1/100 dilution). Caudal type homeobox transcription factor (CDX)2: NCL-CDX2 (Novocastra, UK, 1/100 dilution). Hepatocyte 
nuclear factor-4α (HNF4α): mouse mAb H1415 (recognizing a wider range of HNF4α isoforms) (Perseus Proteomics, Tokyo, Japan, 1/100 dilution)

Figure 2  Pathological findings of resected lung tumor (HE staining). The illustration (B) depicts the location and growth pattern of the tumor. A tumor arose from the 
bronchial wall and grew endoluminally. The tumor, forming a polypoid mass, almost completely obstructed the middle lobe bronchus. The tumor measured approximately 
3 cm in diameter. The extent of the tumor is illustrated in light gray. Dark gray areas indicate smooth muscle layers of the bronchial wall. Asterisks indicate the remaining 
original bronchial lumen. Histologically, the tumor was a well-differentiated papillary and tubular adenocarcinoma. Figure 2C is a magnification of the part enclosed by a 
grid in Figure 2A. The tumor cells displaced the bronchial mucosal epithelium. Original magnification: ×10 (A), ×40 (C).
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sion. Similarly, in our case it took seven years from surgery 
of  the primary tumor to recognize the pulmonary lesion 
as a malignancy. This was why the tumor in our case was 
initially diagnosed as a primary lung cancer. 

When a metastatic tumor resembles a primary lung 
cancer histologically, no absolute criteria are available to 
differentiate primary tumor from metastasis. In such cases, 
immunohistochemistry should be considered. Park et al[17] 
reported the use of  immunohistochemistry in differentiat-
ing a primary tumor from a metastatic adenocarcinoma. 
Su et al[18] reported the important role of  immunohisto-
chemistry in distinguishing primary lung adenocarcinoma 
from metastatic lung adenocarcinoma. Cytokeratin (CK)7 
and CK20 have been used as markers for this purpose. 
However, the low specificity of  these markers remains 
problematic. Recently, new organ-specific markers have 
been reported. The application of  these molecular markers 
is improving the ability of  pathological diagnosis. CDX2 
expression was found in 93.9% of  colorectal cancer cases 
and 60.9% of  gastric cancer cases, but not in any primary 
lung cancer cases[17]. Tanaka et al[19] reported that HNF4α 
could be a novel diagnostic marker for metastases of  un-
known primary origin particularly in cases of  gastric-origin: 
HNF4α expression was exclusively found in metastasis 
from gastric carcinoma[19,20]. Meanwhile, TTF-1 expression 
was noted in 72.5% to 88.0% of  lung adenocarcinoma 
cases but not in any extrapulmonary adenocarcinoma 
cases[17,18]. In our case, the lung tumor was immunohisto-
chemically negative for TTF-1 and positive for CDX2 and 
HNF4α. The immunoreactivity for the three biomarkers 
was very similar to that of  the gastric tumor that was surgi-
cally excised seven years earlier and consequently the lung 
tumor was finally diagnosed as an EBM from the gastric 
cancer. Furthermore, the disease recurred as a Krukenberg 
tumor after the lung tumor was excised, supporting the be-
lief  that the lung tumor was a metastasis from the gastric 
cancer despite the long disease-free interval.

Treatments for EBM include surgical resection, local 
radiotherapy, chemotherapy, and bronchoscopic disob-
struction. EBM is essentially a manifestation of  the dis-
ease at a far advanced stage and has poor prognosis[4,6,16]. 
Therefore, systemic treatment, i.e. chemotherapy, is recom-
mended in most cases. Distinguishing EBM from primary 
lung cancer is vital to the selection of  the appropriate 
chemotherapeutic regimen and could be critical for the se-
lection of  molecularly targeted drugs. In our case, surgical 

resection was chosen because the diagnosis could not be 
made before resection. The patient had peritoneal metasta-
ses thereafter and underwent systemic chemotherapy with 
gastric cancer regimen.

Generally, the survival time from the diagnosis of  
EBM is short, averaging 9 to 19 mo[4-6,16]. The prognosis 
for EBM from gastric cancer is unclear because we have 
data from only a few case reports. In our review of  litera-
ture, we found that two patients surviving for a long peri-
ods were those who underwent lobectomy for metachro-
nous EBM. Although publication bias should be taken into 
consideration, surgical resection could be the treatment of  
choice when the target lesion is single and resectable, no 
extrapulmonary metastasis is found, and the disease-free 
interval is long. In addition, as patients who underwent re-
section of  EBM face a high risk of  recurrence, they should 
be carefully followed up.

In summary, we have reported a rare case of  EBM 
from gastric cancer, in which immunohistochemical analy-
sis was useful for diagnosis and selection of  the appropri-
ate chemotherapeutic regimen. The patient in the present 
case is alive at 33 mo after the lobectomy. Our findings 
suggest that precise diagnosis and multidisciplinary treat-
ment of  EBM are important, and these could be achieved 
by detailed pathological analysis, including immunohisto-
chemical evaluation of  the tumor.
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Abstract
There are unstructured abstracts (no more than 256 words) and 
structured abstracts (no more than 480). The specific requirements 
for structured abstracts are as follows: 

An informative, structured abstracts of  no more than 480 words 
should accompany each manuscript. Abstracts for original contri-
butions should be structured into the following sections. AIM (no 
more than 20 words): Only the purpose should be included. Please 
write the aim as the form of  “To investigate/study/…; MATERI-
ALS AND METHODS (no more than 140 words); RESULTS (no 
more than 294 words): You should present P values where appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001; CONCLUSION (no 
more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, 
which reflect the content of  the study.

Text
For articles of  these sections, original articles and brief  articles, the 
main text should be structured into the following sections: INTRO-

DUCTION, MATERIALS AND METHODS, RESULTS and 
DISCUSSION, and should include appropriate Figures and Tables. 
Data should be presented in the main text or in Figures and Tables, 
but not in both. The main text format of  these sections, editorial, 
topic highlight, case report, letters to the editors, can be found at: 
http://www.wjgnet.com/1948-9366/g_info_list.htm. 

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly 
in the main text. Provide a brief  title for each figure on a sepa-
rate page. Detailed legends should not be provided under the 
figures. This part should be added into the text where the figures 
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples 
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wjgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is 
necessary in line-art image. Scale bars should be used rather than 
magnification factors, with the length of  the bar defined in the leg-
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ure and panel. Avoid layering type directly over shaded or textured 
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1  Pathological changes in atrophic gastritis after treat-
ment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is our principle 
to publish high resolution-figures for the printed and E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., and mentioned 
clearly in the main text. Provide a brief  title for each table. Detailed 
legends should not be included under tables, but rather added into 
the text where applicable. The information should complement, 
but not duplicate the text. Use one horizontal line under the title, a 
second under column heads, and a third below the Table, above any 
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Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP < 
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). If  
there are other series of  P values, cP < 0.05 and dP < 0.01 are used. 
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