
World Journal of 
Orthopedics
World J Orthop  2012 October 18; 3(10): 156-166

ISSN 2218-5836 (online)

www.wjgnet.com



EDITOR-IN-CHIEF
Bao-Gan Peng, Beijing

STRATEGY ASSOCIATE 
EDITORS-IN-CHIEF
Jenni M Buckley, San Francisco
Vijay K Goel, Toledo
James F Griffith, Hong Kong
Thomas W Kaminski, Newark
Enrico Pola, Rome
Masato Takao, Tokyo

GUEST EDITORIAL BOARD 
MEMBERS
Chih-Hwa Chen, Keelung
Ruei-Ming Chen, Taipei
Yen-Jen Chen, Taichung
Jiu-Jenq Lin, Taiwan
Ko-Hsiu Lu, Taichung
Chen Yuk-Kwan, Kaohsiung
Fu-Chan Wei, Taiwan
Ta-Sen Wei, Taiwan

MEMBERS OF THE EDITORIAL 
BOARD

                  Argentina
Martin Alejandro Buttaro, Aires

  Australia
Gerald J Atkins, Adelaide
Gregory Ian Bain, Adelaide
Belinda R Beck, Queensland

Adam Leigh Bryant, Victoria
Darren  John  Beales, Western Australia
Changhai Ding, Hobart
Herwig Drobetz, Mackay
Melanie Franklyn, Victoria
Konstantin I Momot, Queensland
George Samuel Murley, Victoria
Michal Elisabeth Schneider-Kolsky,Victoria
Gordon L Slater, Albury
Mark Watsford, Sydney
Cory J Xian, Adelaide

  Austria

Florian Kutscha-Lissberg, Vienna
Klemens Trieb, Wels

                    Belgium

Olivier Bruyere, Liege

  Brazil

Francisco Bandeira Farias, Recife
Djalma José Fagundes, São Paulo
Eduardo Magalhães, São Paulo

  Canada

Richard E Buckley, Calgary
Reggie Charles Hamdy, Montreal
Michael Anthony Hunt, Vancouver
Richard Kremer, Montreal
Fackson Mwale, Montreal

                    China

Yu-Ming Chen, Guangzhou
Hong-Bin Fan, Xi’an
Daniel YT Fong, Hong Kong
Li-Xin Guo, Shenyang
Xiong Guo, Xi’an
Xia Guo, Hong Kong
Lui-Tun Hing, Hong Kong
Kai-Fu Huo, Wuhan
Yong Hu, Hong Kong
Xiang-Hang Luo, Changsha
Marco YC Pang, Hong Kong
Ming Zhang, Hong Kong
Tak Chuen Wong, Hong Kong
Ricky WK Wong, Hong Kong

                    Croatia

Tomislav Smoljanovic, Zagreb
Robert Kolundzic, Zagreb

  Denmark

Morten Tange Kristensen, Copenhagen

   Egypt

Wael M.T. Koptan, Cairo
Elsayed Ibraheem Elsayed Massoud, Tahta

  Finland

Timo Järvelä, Tampere

Editorial Board
2010-2014

The World Journal of Orthopedics Editorial Board consists of 261 members, representing a team of worldwide experts 
in orthopedics. They are from 30 countries, including Argentina (1), Australia (14), Austria (2), Belgium (1), Brazil (3), 
Canada (5), China (18), Croatia(2), Denmark (1), Egypt (2), Finland (2), France(2), Germany (10), Greece (5), Hungary 
(1), India (9), Iran (2), Ireland (1), Israel (5), Italy (19), Japan (14), Morocco (1), Netherlands (10), Norway (2), Portugal 
(1), Serbia (3), Singapore (3), South Korea (12), Spain (4), Sri Lanka (1), Sweden (3), Switzerland (6), Tunisia (3), 
Turkey (1), Tunisia (1), United Kingdom (6), and United States (69).

October 18, 2012�WJO|www.wjgnet.com



Yrjö T Konttinen, Helsinki

   France

Federico Canavese, Clermont-Ferrand
Yiou Eric, Orsay Cedex

  Germany
Annegret Mündermann, Radolfzell 
Beat Knechtle, Gallen 
Heinz LOHRER, Frankfurt Am Main
Olaf Lorbach, Homburg
Stefan Grote, Munich
Karsten Knobloch, Hannover
Philipp Kobbe, Aachen
Volker Schöffl, Bamberg
Arndt P Schulz, Lübeck
Lars V Baron von Engelhardt, Bochum

  Greece

George C Babis, Attiki
Marios Georgios Lykissas, Ioannina
Lazaros I Sakkas, Larissa
Nikolaos G Papadimitriou, Thessaloniki
Konstantinos N Malizos, Larissa

  Hungary
Andor Sebestyén, Pécs

  India

Antony Gomes, Calcutta
Kunal Sharan, Lucknow
Divya Vohora, New Delhi
Devdatta Suhas Neogi, Mumbai
Mohamed Shafi, Tamil Nadu State
Pankaj Kumar, Andhra Pradesh
Pramod V Lokhande, Pune
Vidyadhara Srinivasa, Karnataka
Vaibhav Bagaria, Ghaziabad

  Iran

Hossein Negahban, Ahvaz
Sayed Javad Mousavi, Tehran

                  Ireland

Joseph S Butler, Dublin

  Israel

Alexander Blankstein, Ramat Hasharon
Dror Lakstein, Haifa

Itzhak Binderman, Tel Aviv
Nahum Rosenberg, Haifa
Youssef Maher Masharawi, Tel Aviv

  

                    Italy

Alessandro Geraci, Feltre
Angelo Cacchio, L'Aquila
Costantino Errani, Bologna
Claudia Mazzà, Roma
Donatella Lippi, Florence
Giuseppe M Campo, Messina
Giuseppe Banfi, Milano
Patrizia D’Amelio, Torino
Marco Crostelli, Rome	
Marcello Maggio, Parma
Marco Giuseppe Angelo Teli, Bergamo
Monica Mattioli-Belmonte, Ancona
Marco Monticone, Lissone
Pasquale De Negri, Rionero in Vulture
Andrea Giusti, Genova
Alberto Gobbi, Milan
Raoul Saggini, Chieti
Saverio Affatato, Bologna
Tomaso Villa, Milano

  Japan

Akio Sakamoto, Fukuoka 
Jun Iwamoto, Tokyo
Kanji Mori, Otsu
Makoto Makishima, Tokyo
Ryuichi Morishita, Suita
Shuichi Kaneyama, Kobe
Tadahiko Yotsumoto, Osaka 
Toru Yamaguchi, Izumo-shi
Toshimasa Uemura, Ibaraki
Hideki Nagashima, Yonago
Hisataka Yasuda, Nagahama
Yasuharu Nagano, Saitama
Yoichi Aota, Yokohama
Yuichi Kasai, Tsu city

  Morocco

Abdellah El Maghraoui, Rabat

  Netherlands

Claudine JC Lamoth, Groningen
Barend J van Royen, Amsterdam
Doug King, Lower Hutt
Paul C Jutte, Groningen
PE Huijsmans, Hague
PM van der Kraan, Nijmegen
Michel van den Bekerom, Amsterdam
JJ Verlaan, Utrecht
Rob GHH Nelissen, Leiden
Taco Gosens, Tilburg

  Norway

Jan Oxholm Gordeladze, Oslo
Gunnar Knutsen, Tromsø

  Portugal

João F Mano, Guimarães

  Serbia

Radica Dunjic, Belgrade
Miroslav Z Milankov, Novi Sad
Zoran Vukasinovic, Belgrade

  
                    Singapore

Anselm Mak, Singapore
Dongan Wang, Singapore
V Prem Kumar, Singapore

  South Korea

Dae-Geun Jeon, Seoul
Seok Woo Kim, Gyeonggi
Sang-Hun Ko, Ulsan
Sung-Uk Kuh, Seoul
Jaebeom Lee, Miryang
Yong Seuk Lee, Suwon
Hyun Woo Kim, Seoul
Jae Taek Hong, Suwon
Jong-Beom Park, Kyunggi-do
Kook Jin Chung, Seoul
Kyu Hyun Yang, Seoul
Sang Ki Lee, Daejeon

  Spain
Antonio Herrera, Zaragoza 
Daniel Hernandez Vaquero, Aviles 
Francisco J Blanco, A Coruña
Nuria Vilaboa, Madrid

  Sri Lanka

Janaka Lenora, Galle

  Sweden

Jan G Jakobsson, Stockholm
Anna Nordström, Umeå

  Switzerland

Achim Elfering, Bern
Benjamin Gantenbein, Bern

October 18, 2012IIWJO|www.wjgnet.com



Nicola A Maffiuletti, Zurich 
Michael Hirschmann, Basel
Elyazid Mouhsine, Lausanne
Peter Fennema, Baar

 Thailand

Boonsin Tangtrakulwanich, Songkla

Prachya Kongtawelert, Chiang Mai

Sittisak Honsawek, Bangkok

  Tunisia

Lamia Rezgui-Marhoul, Tunis

  Turkey

Akmer Mutlu, Ankara
Bulent Daglar, Ankara
Kemal NAS, Diyarbakır
Salih Özgöçmen, Kayseri
Serdar Kahraman, İstanbul

  United Kingdom

Henry DE Atkinson, London
Vikas Khanduja, Cambridge
Ali Mobasheri, Sutton Bonington
Charles Anthony Willis-Owen, London
Vikki Wylde, Bristol
Tosan Okoro, Bangor

  United States

Srino Bharam, New York
Craig R Bottoni, Honolulu
Lavjay Butani, Sacramento
Chaoyang Chen, Detroit
Ock K Chun, Storrs
Christopher J Colloca, Chandler
Nabanita S Datta, Detroit
Paul E Di Cesare, Sacramento
Matthew B Dobbs, Saint Louis
Evan F Fkman, Columbia
Joel J Gagnier, Ann Arbor
Federico P Girardi, New York
David L Helfet, New York
Johnny Huard, Pittsburgh
Stefan Judex, Stony Brook
Monroe Laborde, New Orleans
Bingyun Li, Morgantown
Subburaman Mohan, Loma Linda
Arash Momeni, Palo Alto
Nader D Nader, Buffalo
John Nyland, Louisville
Karin Grävare Silbernagel, Newark
David H Song, Chicago
Nelson F SooHoo, Los Angeles
SPA Stawicki, Columbus
Ann Marie Swank, Louisville
R Shane Tubbs, Birmingham
Victoria M Virador, Bethesda
Savio LY Woo, Pittsburgh
Masayoshi Yamaguchi, Atlanta
Feng-Chun Yang, Indianapolis
Subhashini Yaturu, Albany

Hiroki Yokota, Troy
Charalampos Zalavras, Los Angeles
Chunfeng Zhao, Rochester
Anil Bhave, Baltimore
John Elias, Akron
Clark Dickin, Muncie
John S Early, Dallas
James S Harrop, Philadelphia
Adam H Hsieh, Maryland
Aditya V Maheshwari, New York
Zong-Ming Li, Cleveland
Richard M Lovering, Baltimore
Lyle Joseph Micheli, Boston
Ming Pei, Morgantown	
Juan A Pretell – Mazzini, Philadelphia
David M Selkowitz, Pomona
Hassan Serhan, Raynham
Subhashini Yaturu, Albany
Sorin Siegler, Pennsylvania
Aaron David Sciascia, Lexington
Jeffrey C Wang, Santa Monica
David Andrew Spiegel, Philadelphia
Inna Belfer, Pittsburgh
Angie Botto-van Bemden, Lauderdale
Quan-Jun Cui, Virginia
Scott D Daffner, Morgantown
B Sonny Bal, Columbia
Beril Gok, Baltimore
Ashraf S Gorgey, Richmond
Kee D Kim, Sacramento
Brian Michael Haus, Boston
Dror Paley, Pittsburgh
Bing Wang, Pittsburgh
Wen-Bao Wang, New York
Li-Qun Zhang, Chicago
Nigel Zheng, Charlotte

October 18, 2012IIIWJO|www.wjgnet.com



Contents Monthly  Volume 3  Number 10  October 18, 2012

� October 18, 2012|Volume 3|Issue 10|WJO|www.wjgnet.com

156	 Pulmonary complications after spine surgery

Stundner O, Taher F, Pawar A, Memtsoudis SG

162	 Intraprosthetic fixation techniques in the treatment of periprosthetic 

fractures: A biomechanical study

Brand S, Klotz J, Hassel T, Petri M, Haasper C, Bach FW, Krettek C, Goesling T
EDITORIAL

BRIEF ARTICLE

TOPIC HIGHLIGHT



I	 Acknowledgments to reviewers of World Journal of Orthopedics

I	 Meetings

I-V	 Instructions to authors

Editorial Board Member of World Journal of Orthopedics , Belinda R Beck, PhD, 

Associate Professor, School of Physiotherapy and Exercise Science, Gold Coast 

campus, Griffith University, Gold Coast, QLD 4222, Australia

World Journal of  Orthopedics (World J Orthop, WJO, online ISSN 2218-5836, DOI: 10.5312) 
is a monthly peer-reviewed, online, open-access, journal supported by an editorial board 
consisting of  261 experts in orthopedics from 30 countries.

The aim of  WJO is to report rapidly new theories, methods and techniques for pre
vention, diagnosis, treatment, rehabilitation and nursing in the field of  orthopedics. WJO 
covers diagnostic imaging, arthroscopy, evidence-based medicine, epidemiology, nursing, 
sports medicine, therapy of  bone and spinal diseases, bone trauma, osteoarthropathy, bone 
tumors and osteoporosis, minimally invasive therapy, traditional medicine, and integrated 
Chinese and Western medicine. The journal also publishes original articles and reviews 
that report the results of  applied and basic research in fields related to orthopedics, such as 
immunology, physiopathology, cell biology, pharmacology, medical genetics, and pharma
cology of  Chinese herbs.

I-III	 Editorial Board

Contents

ACKNOWLEDGMENTS

APPENDIX

ABOUT COVER

AIM AND SCOPE

II October 18, 2012|Volume 3|Issue 10|WJO|www.wjgnet.com

World Journal of Orthopedics
Volume 3  Number 10  October 18, 2012

NAME OF JOURNAL
World Journal of  Orthopedics

ISSN
ISSN 2218-5836 (online)

LAUNCH DATE
November 18, 2010

FREQUENCY
Monthly

EDITING
Editorial Board of World Journal of  Orthopedics
Room 903, Building D, Ocean International Center,
No. 62 Dongsihuan Zhonglu, Chaoyang District,
Beijing 100025, China
Telephone: +86-10-85381892
Fax: +86-10-85381893
E-mail: wjo@wjgnet.com
http://www.wjgnet.com

EDITOR-IN-CHIEF
Bao-Gan Peng, MD, PhD, Professor, Department 

of  Spinal Surgery, General Hospital of  Armed Police 
Force, 69 Yongding Road, Beijing 100039, China

EDITORIAL OFFICE
Jian-Xia Cheng, Director
Jin-Lei Wang, Vice Director
World Journal of  Orthopedics
Room 903, Building D, Ocean International Center, 
No. 62 Dongsihuan Zhonglu, Chaoyang District, 
Beijing 100025, China
Telephone: +86-10-85381892
Fax: +86-10-85381893
E-mail: wjo@wjgnet.com
http://www.wjgnet.com

PUBLISHER
Baishideng Publishing Group Co., Limited
Room 1701, 17/F, Henan Building, 
No.90 Jaffe Road, Wanchai, Hong Kong, China
Fax: +852-31158812
Telephone: +852-58042046
E-mail: bpg@baishideng.com
http://www.wjgnet.com

PUBLICATION DATE
October 18, 2012

COPYRIGHT
© 2012 Baishideng. Articles published by this Open-
Access journal are distributed under the terms of  the 
Creative Commons Attribution Non-commercial Li-
cense, which permits use, distribution, and reproduction 
in any medium, provided the original work is properly 
cited, the use is non commercial and is otherwise in 
compliance with the license.

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

INSTRUCTIONS TO AUTHORS
Full instructions are available online at http://www.
wjgnet.com/2218-5836/g_info_20100722172650.htm

ONLINE SUBMISSION 
http://www.wjgnet.com/esps/

FLYLEAF

EDITORS FOR 
THIS ISSUE

Responsible Assistant Editor: Shuai Ma       	                   Responsible Science Editor: Xiu-Xia Song
Responsible Electronic Editor: Ya-Jing Lu	                  Proofing Editorial Office Director: Jin-Lei Wang
Proofing Editor-in-Chief: Lian-Sheng Ma



TOPIC HIGHLIGHT

Online Submissions: http://www.wjgnet.com/esps/
wjo@wjgnet.com
doi:10.5312/wjo.v3.i10.156

World J Orthop  2012 October 18; 3(10): 156-161
ISSN 2218-5836 (online)

© 2012 Baishideng. All rights reserved.

156 October 18, 2012|Volume 3|Issue 10|WJO|www.wjgnet.com

Pulmonary complications after spine surgery

Ottokar Stundner, Fadi Taher, Abhijit Pawar, Stavros G Memtsoudis

Ottokar Stundner, Stavros G Memtsoudis, Department of An-
esthesiology, Hospital for Special Surgery, Weill Medical College 
of Cornell University, New York, NY 10021, United States
Fadi Taher, Abhijit Pawar, Department of Spine Surgery, Hospi-
tal for Special Surgery, Weill Medical College of Cornell Univer-
sity, New York, NY 10021, United States
Author contributions: All the authors contributed to concep-
tion and design of data/review material, drafting and/or critically 
revising the article, and final approval of the version of be pub-
lished.
Correspondence to: Stavros G Memtsoudis, MD, PhD, De-
partment of Anesthesiology, Hospital for Special Surgery, Weill 
Medical College of Cornell University, 535 East 70th Street, 
New York, NY 10021, United States. memtsoudisS@hss.edu 
Telephone: +1-212-6061206    Fax: +1-212-5174481
Received: March 15, 2012        Revised: September 21, 2012
Accepted: October 10, 2012
Published online: October 18, 2012

Abstract
Spine surgery is one of the fastest growing branches of 
orthopedic surgery. Patients often present with a rela-
tively high acuity and, depending on surgical approach, 
morbidity and mortality can be comparatively high. 
Among the most prevalent and most frequently fatality-
bound perioperative complications are those affecting 
the pulmonary system; evidence of clinical or subclini-
cal lung injury triggered by spine surgical procedures 
is emerging. Increasing burden of comorbidity among 
the patient population further increases the likelihood 
of adverse outcome. This review is intended to give 
an overview over some of the most important causes 
of pulmonary complications after spine surgery, their 
pathophysiology and possible ways to reduce harm 
associated with those conditions. We discuss factors 
surrounding surgical trauma, timing of surgery, bone 
marrow and debris embolization, transfusion associated 
lung injury, and ventilator associated lung injury.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
The number of  spine surgical procedures has been in-
creasing dramatically over the last decade[1]. This trend 
has made this population a prominent group among hos-
pitalized patients, especially since they are accompanied 
by relatively high medical acuity. Depending on surgical 
approach, perioperative complications may occur in over 
20% of  patients, with those requiring thoracic approach-
es suffering the highest morbidity[2]. Amongst complica-
tions, those affecting the pulmonary system are of  special 
concern as they have been linked to high rates of  mortal-
ity[2]. Indeed, almost half  (43.7%) of  patients dying after 
lumbar spine fusion do so with a diagnosis of  pulmonary 
compromise. Adult respiratory distress syndrome (ARDS) 
occurs in up to 3% of  patients and will increase the risk 
of  in-hospital death by more then 6-fold[2]. This is espe-
cially of  concern as pulmonary complications have been 
on the rise amongst an increasingly comorbidity ridden 
spine surgical population[1]. Further, studies suggest that a 
large number of  spine surgical patients show evidence of  
lung injury, albeit often subclinical[3,4].

A better understanding of  the associated pathophysiol-
ogy could allow for improvements in outcome. While the 
mechanisms leading to the development of  pulmonary 
complications are likely multifactorial, they do include 
direct mechanical trauma due to parenchymal contusion, 
embolization of  marrow material into the lung, ventila-
tor associated lung injury and the entity of  transfusion 
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related lung injury[3-8]. In this article, we will review poten-
tial mechanisms contributing to lung injury and point to 
possible ways to reduce it.

EPIDEMIOLOGY
The most important indications for spine surgery include 
degenerative disc disease and associated pain and disabil-
ity, followed by stenosis, scoliosis and spondylolisthesis. 
Other indications include trauma and neoplastic disease. 
In the time period between 1988 and 2001, the number 
of  spine fusions in the United States increased from some 
24 000 to more than 120 000 procedures per year[9,10]; de-
generative disc disease as a primary diagnosis was present 
in almost two thirds of  cases (65.3%) by 2001[11]. Tak-
ing a closer look at the available data, the rate of  surgery 
increased by approximately 100% during the 1980s and 
more than 220% during the 1990s. After 1996, when in-
tervertebral fusion cages received approval by the food 
and drug administration, an exponential increase in case 
burden was seen. In 2001, depending on age group, as 
many as 60 to 90 per 100 000 patients underwent cervical, 
thoracic or lumbar spine fusion[11]. The most dramatic rise 
was evident in the group of  patients aged 60 or older in 
all procedures except cervical spinal fusion, which peaked 
in the group aged 40 to 59 years[9]. Rates of  spinal fusion 
surgery have been maintaining their steady increase during 
the first decade of  the 21st century, surpassing 110 per 
100 000 patients in 2003, while at the same time exhibiting 
considerable regional variability[12]. In contrast, the volume 
of  discectomy and laminectomy procedures stagnated, 
but the fraction of  outpatient procedures among these 
increased[13]. Given the increasing age of  patients and pre-
ferred treatment patterns for degenerative disease[14], the 
upwards trend of  spinal fusion procedures incidence is 
likely to perpetuate in the next years[1].

The aforementioned developments, which essentially 
represent a shift towards a rising number of  procedures 
with increased invasiveness being performed among an 
older, comorbidity ridden population, necessitate a close 
analysis of  outcomes and associated risk factors. Proce-
dure-related immediate complications occur in up to 20% 
and in-hospital mortality rates of  0.2%-0.5% have been 
recorded[1]. These numbers are contingent upon a num-
ber of  independent risk factors, including male gender, 
advanced age, surgical approach (anterior vs posterior vs 
anterior/posterior approach, the latter being associated 
with the highest odds for morbidity and mortality), and 
preexisting comorbidities[15]. Most significantly associated 
with a higher mortality are known diagnoses of  conges-
tive heart failure, liver disease, coagulopathy, neurologic 
disorders, renal disease, electrolyte imbalances and pul-
monary circulatory disease. Aside from device-related 
adverse events, respiratory complications rank among 
the most common and most serious procedure-related 
complications after spine surgery. They occur in up to 
3.82% of  subjects, especially after anterior and anterior/
posterior surgical approaches and are associated with 
high mortality. Patients are fundamentally more prone 

to suffer in-hospital death after having developed ARDS 
[odds ratio (OR) 5.85], pulmonary embolism (OR 8.17) 
or other lung-associated conditions (OR 1.45)[2]. These 
ORs represent the relative adjusted risk for in-hospital 
mortality in patients who suffered from the complication, 
compared to those who did not (1 = reference). 

MECHANICAL TRAUMA
Intuitively, surgical extent and invasiveness are closely 
correlated with the risk for adverse events. It has been 
shown that more extensive procedures, especially those 
necessitating invasion of  the thoracic cavity, are burdened 
with higher rates and risk of  complications[2]. Indeed, ap-
proximately 3% of  patients will develop ARDS after an-
terior/posterior spine surgery compared to approximately 
1% after a posterior or 1.6% after an anterior approach 
only[2]. 

Possible explanations include contusion and direct 
mechanical trauma due to the invasion of  the thoracic 
cavity and displacement of  the lung to gain access to the 
spine. However, it remains unknown if  simple displace-
ment of  the lung offers any advantage to lung isolation 
and collapse during surgery as both may be burdened 
with disadvantages. In the first case, direct mechanical 
trauma may lead to tissue damage and its sequelae, while 
in the latter the phenomenon of  re-expansion pulmonary 
edema may become a source of  concern[16]. In addition, 
the effect on the contralateral lung has to be kept in mind 
in the context of  pathologic events summarized under 
the term “down lung syndrome”[17].

EMBOLIZATION OF MARROW AND BONE 
DEBRIS
Similarly to events described during joint arthroplasty 
procedures, evidence is emerging that the intravasation 
of  marrow and bone debris during the instrumentation 
process may contribute to perioperative lung injury[18]. 
Here, the embolization of  material into the pulmonary 
vasculature has been associated both with parenchymal 
damage and increases in pulmonary vascular resistance in 
a dose dependent manner[19,20]. In the spine surgical set-
ting, Urban et al[6] was able to demonstrate an adverse pul-
monary effect of  perioperative events in the form of  an 
increase in pulmonary vascular resistance in 15% (8/55) 
of  patients, usually during or after posterior instru-
mentation. In a follow-up study, Urban et al[5] analyzed 
bronchoalveolar specimens and linked the presence of  
lipid-laden macrophages to possible embolization of  fat 
and debris entering the bloodstream during the surgical 
procedure. This mechanism of  lung injury is supported 
by echocardiographic studies, in which 80% of  spine 
surgery patients experienced moderate to severe embolic 
events during instrumentation of  the spine[7]. Markers of  
lung catabolism showed a significant increase in the post-
operative period compared to baseline[4]. 

While the load of  embolic material may be a determi-
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nant of  the extent of  lung injury, the patient’s ability to 
compensate for the pathophysiologic changes is almost 
certainly a major factor in the ability of  patients to com-
pensate for the insult. In this context, we previously re-
ported a dramatically increased risk for mortality in those 
patients with pre-existing pulmonary hypertension [OR 
8.37 (95%CI 5.95-11.78)][2]. 

It has been speculated that an increase in pulmonary 
vascular resistance may lead to increased right ventricular 
and atrial pressures and thus decreased venous return. 
This in turn may promote arrhythmias, secondary to right 
heart dilatation and the formation of  venous thrombosis 
and embolic events[21]. 

TRALI AND MASSIVE RESUSCITATION
Significant blood loss is an important issue in major spine 
surgery and frequently necessitates replacement of  blood 
products. Although the risk of  infectious disease trans-
mission through transfusion has declined substantially, 
other complications must be kept in mind. These compli-
cations include immediate and delayed hemolysis, febrile 
and allergic reactions, systemic inflammatory response 
syndrome, disruptions of  coagulation, electrolyte and 
acid-base household as well as other immune-system 
mediated conditions like graft-vs-host disease and, most 
significantly, transfusion-associated acute lung injury 
(TRALI). TRALI has emerged as the leading cause for 
transfusion-associated mortality[22]; it is defined as new 
acute lung injury occurring during or within 6 h after a 
transfusion. All available blood products have been re-
ported to cause TRALI; those with high plasma content 
seem to be involved more frequently. While initial reports 
stated a per component incidence between as high as 
1:432 for whole blood platelets and 1:557 000 for red 
blood cells[22], recent efforts to screen for and exclude 
high risk cases both on the sides of  donor and recipient 
seemed to succeed in reducing the incidence of  TRALI. 
A reduction in TRALI incidence rate for plasma transfu-
sion from 1:4000 in 2006 to 1:12 000 in 2009 has been 
reported[23]. Clinical and diagnostic features of  TRALI 
include dyspnea, hypoxia, fever, tachycardia, bilateral pul-
monary edema without evidence of  congestive heart fail-
ure or volume overload and bilateral fluffy infiltrates on 
chest radiograph[24]. In contrast to the non-immunologic 
transfusion-associated circulatory overload-an impor-
tant and very similarly presenting differential diagnosis-
TRALI is probably caused by antibodies adhering to neu-
trophils in the recipients’ pulmonary epithelium. These 
activated neutrophils release oxidases and other reactive 
substances provoking damage to the capillary membrane 
and, subsequently, capillary leak and pulmonary edema[25]. 
For about 15% of  cases in which no antibodies could 
be found, other sources of  capillary damage have been 
suggested, including involvement of  lymphocytes and 
monocytes, cytokines, lipid priming molecules and endo-
toxins. Treatment of  TRALI is primarily supportive; ven-
tilatory support and supplemental oxygen is required in 

most cases, while a beneficial influence of  steroid admin-
istration is not proven. Diuresis is not recommended[26]. 
Unlike in ARDS caused by other pathologies, patients 
usually recover quickly after TRALI, most within 96 h 
of  the transfusion, and mortality is relatively low, ranging 
between 5% and 10%[24]. 

Massive transfusion has been defined as administra-
tion of  more than 10 units of  packed red blood cells  in a 
24 h period[27]. One of  the most important problems aris-
ing with this entity is the alteration of  intravascular blood 
homeostasis, resulting in coagulopathy, electrolyte imbal-
ance, acidosis and hypothermia, which can all be difficult 
to counteract and give rise to a number of  associated 
conditions on their part. Particularly imbalances of  co-
agulation as well as pre-existing coagulopathy have been 
associated with a high predictive risk for mortality after 
spine fusion [OR 5.46 (95%CI 4.34-6.86)][2]. Further, as 
the risk for development of  complications is proportion-
ate to the number of  units transfused, a cautious transfu-
sion regimen can be advantageous wherever possible[28]. 
In terms of  survival and improved surgical outcome, a 
liberal transfusion regimen has recently not proven ben-
eficial even in high risk patients after hip surgery, another 
form of  orthopedic surgery where high blood loss is fre-
quently an issue[29]. 

VENTILATOR ASSOCIATED LUNG 
INJURY
Mechanical ventilation is necessary during the periopera-
tive period in order to provide sufficient respiration and 
oxygenation to the anesthetized patient. Historically, tidal 
volumes as high as 15 mL/kg ideal body weight (IBW) 
have been utilized, generating mechanical stress on the 
lung parenchyma. These high tidal volumes were believed 
to ensure bronchiolar patency and avoid atelectasis[30]. 
Only recently studies suggested that the usage of  tidal 
volumes in a physiologic range (6 mL/kg IBW) could 
prevent pulmonary adverse outcomes including acute lung 
injury and ARDS[31]. In principle, mechanical ventilation is 
thought to generate physical damage through overdisten-
sion (volutrauma) and excessive transpulmonary pressure 
(barotrauma) as well as pulmonary inflammatory response 
and disruption of  structural element metabolism[32]. Dur-
ing intrathoracic procedures this adds up to surgically in-
duced trauma and the extent of  pulmonary injury is likely 
contingent upon the accumulated total tissue interference. 
A number of  recent studies suggest that a protective 
ventilation strategy can contribute to beneficial outcome 
of  spine surgery[8]. Efforts to quantify the trauma by mea-
suring markers of  inflammation and elastin catabolism, 
including plasma cytokines, myeloperoxidase and elastin 
in bronchoalveolar lavage fluid and desmosin in the urine, 
showed conflicting results. However, a substantial rise in 
inflammatory markers after surgery could be noted irre-
spective of  which ventilation approach (i.e., low or tradi-
tional tidal volumes) was chosen[33]. 

One-lung ventilation (OLV), achieved using bronchial 
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blockers or double-lumen endobronchial tubes, improves 
intrathoracic visualization for the surgeon while reduc-
ing the risk of  trauma inflicted through mechanical 
interference with the lung. Although the cardiac output 
shunt fraction increases drastically as soon as one lung is 
excluded from ventilation and gas exchange, satisfactory 
oxygen saturation levels above 90% can be maintained in 
up to 80%-90% of  cases even with low to medium sized 
tidal volumes[34]. Other complications of  OLV include 
tracheal or bronchial injury during placement of  the 
double lumen tube, re-expansion pulmonary edema[16] 
and adverse effect on the contralateral lung through ven-
tilation-, surgery- or position-associated additive stress[17]. 

TIMING OF SURGERY
It has been well established that more extensive surgery 
harbors increased risk of  pulmonary complications, with 
combined anterior and posterior procedures being associ-
ated with highest risk. To date it remains controversial if  
performing both portions of  surgery in one or in separate 
sessions can modify this risk. Studying this question poses 
extensive limitations as sufficient sample sizes are difficult 
to achieve in order to provide sufficient statistical power.

In a study utilizing nationally representative data from 
113 991 cases, we found increased rates of  pulmonary 
complications in those undergoing staged procedures 
performed during the same hospitalization (5.0% vs 3.3%, 
P < 0.0001). While controlling for surgical indication, pa-
tient demographics including comorbidity burden, many 
clinical factors could not be accounted for in this analy-
sis, thus limiting the interpretation of  data. Although we 
cannot exclude that staged cases may have been more 
invasive, the findings suggest that the performance of  a 
second surgery during the time of  increased perioperative 
systemic inflammation may contribute to higher rates of  
complications. This is a finding also observed in staged 
bilateral total knee arthroplasties, which share similar patho-
physiologic set ups[35]. 

POTENTIAL INTERVENTIONS TO 
DECREASE LUNG INJURIES
A myriad of  factors that individually, but also cumulative-
ly contribute to the development of  pulmonary compli-
cations after spine surgery has been described. Therefore, 
a multimodal approach is required to effectively counter-
act these factors and thereby improve outcomes.

Avoiding ventilation associated lung injury
The combined insult of  surgical manipulation and me-
chanical ventilation to the lung parenchyma can be miti-
gated by trying to minimize the adverse impact of  both. 
Thoracoscopic and microsurgical approaches can reduce 
the trauma associated with thoracotomy[36]. One-lung 
ventilation reduces the potential harm through mechani-
cal interaction with lung tissue while at the same time op-
timizing visualization and shortening intervention time. 

However, it is not clear if  the benefits outweigh the side 
effects of  these methods, including re-expansion pulmo-
nary edema and down lung syndrome. Ventilation with a 
lower tidal volume than traditionally used and high posi-
tive endexspiratory pressure has proven effective in in-
tensive care patients, especially those suffering from acute 
ARDS[37]. For a relatively short duration of  mechanical 
ventilation in patients with healthy lungs, which is usually 
the case during surgery, the significance of  this approach 
is not yet proven.

Certainly, protective ventilation seems to be of  equal 
importance in one lung ventilation. Low tidal volumes (4-6 
mL/kg IBW) have shown to reduce the risk of  lung inju-
ry after thoracotomy[38] as well as permissive hypercapnia, 
which is thought to improve oxygenation by increasing 
hypoxic pulmonary vasoconstriction and, consequently, 
reducing shunt volume[39]. 

Decreasing blood loss
There are several approaches to decrease bleeding and re-
duce the requirement for blood component substitution. 
Pharmacological agents to address this matter include 
the antifibrinolytics tranexamic acid and epsilon-ami-
nocaproic acid, which have proven effective in reducing 
blood loss during spinal surgery with no substantial side 
effects[40]. Further, studies evaluating the use of  recom-
binant factor Ⅶa show promising initial results, although 
there are concerns about its safety in terms of  throm-
botic complications[41]. 

The utilization of  neuraxial blocks has also demon-
strated favorable reductions in intra- and postoperative 
bleeding[42]; this effect might originate in hypotension 
caused by the block which can be undesirable in major 
spine surgery, as well as the possible impairment of  post-
operative neurological assessment. However, intrathecal 
opioids, which may reduce the sympathetic response to 
pain, may have fewer disadvantages; a number of  studies 
have shown their safety and efficacy in pediatric spinal fu-
sion surgery[43-45]. 

Above all, achievement of  hemostasis in a timely man-
ner is probably one of  the most important factors con-
tributing to improved outcome. Among other interven-
tions, this can be facilitated by local skin infiltration with 
epinephrine, usage of  topical hemostatic agents, favoring 
minimally invasive techniques, and ensuring normal body 
temperature[46]. 

Blood centers began to implement protocols to reduce 
the incidence of  TRALI. Multiparous females and sub-
jects with a history of  receiving blood transfusions are 
considered the highest risk donors, because their likeli-
hood of  having developed anti-human-leukocyte antibod-
ies is particularly high. In some countries including the 
United States, plasma is now primarily being produced 
from male blood donors. Another approach is the usage 
of  pooled solvent detergent plasma, which has reportedly 
never been implicated in a case of  TRALI. For platelets, 
this strategy is not yet feasible. Due to the limited avail-
ability of  apheresis donors, exclusion of  all female donors 
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would result in a substantial supply shortage[24]. 

Preventing pulmonary embolism
The thromboembolism risk of  spine surgery patients 
not receiving chemical prophylaxis has been reviewed 
elsewhere[47], and was found to be approximately 5.3% 
in deformity cases, and 2.3% in those operated on for 
degenerative disc disease. The risk of  thromboembolism 
in elective spine surgery is generally believed to be very 
low in otherwise healthy patients. Although rarely with 
complications (such as postoperative bleeding, symptom-
atic epidural hematoma or potential neurological deficits), 
considering the potential adverse events associated to 
anticoagulation, chemical prophylaxis is not routinely 
recommended in addition to mechanical prophylaxis in 
elective spinal surgery[47,48]. Evidence-based guidelines for 
antithrombotic therapies in spine surgery have been es-
tablished by the North American Spine Society (NASS)[48] 
and are available via the NASS website[49]. 

CONCLUSION
Spine pathologies impart a large socioeconomic impact 
on our health care system. Given an increasingly age-
ing population with comorbid conditions, the number 
of  spine surgery procedures must be expected to rise. 
Pulmonary compromise is seen in almost half  of  pa-
tients who die following spine surgery. Thus, pulmonary 
complications and associated risk factors deserve special 
consideration in preoperative planning and patient selec-
tion. Strategies to proactively improve patient outcome 
include careful preoperative identification of  patients 
with pulmonary and/or systemic comorbidity, stratifica-
tion of  patients by risk and, subsequently, selection of  
appropriate surgical and anesthesiologic management. A 
multimodal approach is required to effectively counteract 
factors that contribute to the development of  pulmonary 
complications after spine surgery.
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Abstract
AIM: To develop new fixation techniques for the treat-
ment of periprosthetic fractures using intraprosthetic 
screw fixation with inserted threaded liners. 

METHODS: A Vancouver B1 periprosthetic fracture was 
simulated in femur prosthesis constructs using saw-
bones and cemented regular straight hip stems. Fixation 
was then performed with either unicortical locked-screw 
plating using the less invasive stabilization system-plate 
or with intraprosthetic screw fixation using inserted lin-
ers. Two experimental groups were formed using either 
prostheses made of titanium alloy or prostheses made 
of cobalt chrome alloy. Fixation stability was compared 
in an axial load-to-failure model. Drilling was performed 
using a specially invented prosthesis drill with constantly 
applied internal cooling.

RESULTS: The intraprosthetic fixation model with tita-

nium prostheses was superior to the unicortical locked-
screw fixation in all tested devices. The intraprosthetic 
fixation model required 10 456 N ± 1892 N for failure 
and the unicortical locked-screw plating required 7649 
N ± 653 N (P  < 0.05). There was no significant differ-
ence between the second experimental group and the 
control group.

CONCLUSION: Intraprosthetic screw anchorage with 
special threaded liners enhances the primary stability in 
treating periprosthetic fractures by internal fixation.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
The number of  implanted hip prosthesis is still increas-
ing all over the world[1]. This increase and the growth in 
life expectancy will higher the incidence of  periprosthetic 
fractures[2,3]. Today, the risk of  a periprosthetic fracture is 
about 0.3%-2.0% in the first years after implantation[3-7]. 
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Operative treatment is the first choice and non-oper-
ative treatment is reserved only for special situations. The 
best method of  operative treatment is still controversial 
and depends on different factors[8]. The Vancouver-clas-
sification is very useful in choosing the right treatment of  
these fractures. No doubt, fractures with unstable stems 
(B2)[9-12] should be treated by revision arthroplasty[13-15]. 
Fractures with a stable stem can be treated by osteosyn-
thesis. However, the best way of  stabilization is still con-
troversial. Plate fixation[16-21], cerclages[22-24], and even ex-
ternal fixation[25,26] are described in the literature. Several 
studies have emphasized the advantage of  locking screws. 
But the screw anchorage in the proximal fragment might 
be limited due to a mismatch between a big stem and thin 
cortical shell. 

The strongest part in the proximal part is the prosthe-
sis itself. Thus, the idea of  an intraprosthetic screw fixa-
tion arises to enhance stability in the proximal part. The 
presented biomechanical study compares the stability of  
intraprosthetic screw fixation using glued liners inserted 
in either hip prostheses made of  titanium alloy or cobalt 
chrome prostheses and locked plating in a simulated frac-
ture model (Vancouver B1). We hypothesized significant 
higher fixation strength to axial loading in the intrapros-
thetic fixation groups.

MATERIALS AND METHODS 
Drill-machine
The developing process of  the intraprosthetic drill-
machine has already been part of  another publication[27]. 
High-performance cutting (HPC)-drills were used in this 
study that are strong and stable enough to provide opti-
mal intraprosthetic drilling and connectivity to commonly 
used manual drilling machines in trauma surgery. Tem-
perature control to tissue preserving levels during the 
drilling process was performed with the use of  a custom 
made constantly applied internal cooling solution with a 
special transportation channel for removing the produced 
chips. The used liners were thread cut before inserting 
into prosthesis. To achieve optimal screw fitting thread 
cutting was performed using a regular thread cutter. They 
were then glued into the borehole after drilling the pros-
thesis using regularly used fibrin glue. 

Specimen preparation
A total of  twelve synthetic femurs (Sawbone Composite 
medium third generation, Pacific Research Labs Vashon 
Island, Washington, United States) were used instead 
of  donor bones because of  their availability and their 
equal shape and mechanical characteristics. A conventional 
straight stem prosthesis (Ecofit, Fa. Implantcast, Buxte-
hude, Germany) was implanted in each femur using bone 
cement for implantation to provide equal primary stabil-
ity of  the stems among all femurs. Titanium stems were 
used in eight femurs; prostheses made from chrome-
molybdenum were implanted in four femurs. 

The femurs were osteotomized 15 mm below the tip 
of  the stem to create a Vancouver type C periprosthetic 
fracture. The screw fixation in the proximal part of  the 
femur was our point of  interest. The distal femur was 
abandoned and not involved in the study. We chose a 
commercial titanium locking plate (9-hole Less Inva-
sive Stabilization System, Synthes, West Chester, United 
States) for the fixation. This locking plate is recom-
mended for periprosthetic fractures of  the femur and 
was tested in different studies[17,28,29]. Specially designed 
periprosthetic screws (ø 4 and 5 mm Periprosthetic Lock-
ing Screws, Synthes, PA, United States) are available to 
increase the number of  threads within the unicortical 
fixation. 

The company provided us with screw blanks, which 
had the threaded locking head but a non-manufactured 
shaft. We customised threads that fitted to the threads of  
the liners within the prosthesis.

In the control group the locking plate was fixed with 
three unicortical locking screws implanted at the level of  
the prosthesis made from titanium alloy and one solid 
bicortical locking screw below the tip of  the cemented 
stem (Figure 1). 

In the experimental group with implanted titanium 
prostheses the locking plate was fixed with the same 
bicortical screw configuration beneath the tip of  the 
prosthesis. At the level of  the prosthesis only two intrap-
rosthetic screws were implanted instead of  the three uni-
cortical screws (Figure 1). After drilling two holes at the 
level of  the prosthesis (insertion depth 10 mm), the liners 
were inserted using fibrin glue. The internal thread was 
made for the reception of  4 mm locking screws. Due to 
the insertion of  the screw the liners spread and clamped 
the bore channel. In the third group with cobalt chrome 
prostheses the fixation technique was similar to the one 
described in the first experimental group. The screws were 
inserted with the commercial torque wrench.

The distal plate end was fixed in a specially designed 
cup with locking screws to provide maximum stability 
during testing (Figure 2). An insertion angle of  6 degrees 
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Figure 1  X-ray shots of unicortical and intraprosthetic screw anchorage. 
The figure shows the different fixation techniques evaluated in this study. Com-
monly used unicortical screw fixation with only a short anchoring distance and 
experimental intraprosthetic fixation with superior primary fixation stability.



valgus was chosen following the mechanical axis of  the 
femur of  the leg. 

Mechanical testing 
Tests were performed with the prepared specimens 
mounted in a universal testing machine using a custom 
made locking screw device for the less invasive stabiliza-
tion system (LISS)-plate fixation (Zwick Z250, Zwick, 
Ulm, Germany) (Figure 2). A standard commercially 
available metal head (32 mm) was placed at the top of  the 
implanted prosthesis. A constantly increasing load was 
applied to the metal head in the anatomical axis of  the fe-
mur with a starting force of  0 nm. The applied force was 
continuously measured and recorded. Reversible (elas-
tic) and irreversible (plastic) deformation was expected. 
Elastic during the continuously load increase and plastic 
at the primary endpoint with either plastic deformity of  
the LISS plate or an irreversible loss of  integrity of  the 
whole locking plate fixation with avulsion of  the locking 
screws. 

Statistical analysis 
The loads to failure values were evaluated using a student’s 
t-test. The following null-hypothesis was set: Equality of  
all tested fixation techniques regarding maximum axial 
load forces and failure of  the locking screws. A value of  
P < 0.05 was chosen.

RESULT
The intraprosthetic group with straight stems made of  
titanium and inserted threaded liners failed at an average 
of  10 456 N ± 1892 N, the group with cobalt chrome 
stems and liners failed at an average of  9781 N ± 2323 
N. The control group failed at an average of  7649 N ± 
653 N. There was a significant difference found between 
the control group and the experimental group with liners 
and hip stems made of  titanium alloy (P < 0.05). There 
was no significant difference between the control group 
and the other experimental group with the cobalt chrome 
stems (P > 0.05). 

All drillings were successfully done without any prob-
lems in tapping, insertion or locking. No hardware failure 
occurred during implantation. In all tested devices in the 

control group a loss of  fixation integrity at the level of  
the implanted prosthesis was observed. A total blow out 
of  all unicortical screws was seen in 3 of  4 tested devices 
in this group. 

There was no such hardware failure in the first experi-
mental group; increase of  axial loading lead to a bowing 
in the plate device in these cases rather than to a blow out 
of  the liner-screw construct at the level of  the prostheses. 
Differently, in the second experimental group with the co-
balt chrome prostheses a loss of  integrity at implant level 
was observed in two constructs at maximum axial loading. 

Discussion
This study was performed to compare different fixa-
tion techniques for the treatment of  Vancouver type B1 
periprosthetic fractures of  the proximal femur. The most 
important finding of  our study was that intraprosthetic 
screw fixation provided significantly higher failure loads 
compared to unicortical locked-screw plating in the ti-
tanium alloy fixation group. There were no significant 
differences between the control group and the second 
experimental group using cobalt chrome stems. Reasons 
for the different axial loads between the two experimental 
groups are plausibly caused by the differences between 
the materials used. Both, drilling the channel and insert-
ing the liner with its clip function do work better in hip 
stems made of  titanium alloy. Those implants are easier 
to process, drilling is easier to control and to perform, 
and caused by the lower level of  stiffness and rigidity glu-
ing and clipping the liner is more stable.

Intraprosthetic fixation leads to a significant increase 
in primary stability without weakening the implant-
cement-femur-model that could lead to an early weight-
bearing patient mobilization. Furthermore, we observed 
high standard deviations in both experimental groups 
compared to the control group. This seems to be caused 
by different positioning of  the intraprosthetic screw. 
Although drilled with the use of  fluoroscopy, there were 
still different results in screw fitting distance. This could 
explain the high standard deviation. Additionally, it shows 
the superiority of  the intraprosthetic construct with 
reaching higher loading forces even with eccentric drilling 
and a reduced intraprosthetic screw fitting distance. 

Limitations of  the presented experimental biome-
chanical testing are the small number of  cases in each 
group. Because of  the study design and the comparability 
between both groups the number of  cases seems to be 
large enough to produce useful results. The use of  identi-
cal synthetic composites secures a high level of  compa-
rability between both groups. Additionally, compared to 
the thinner cortical strength of  older osteoporotic bone 
the thicker cortical strength with the composite femurs 
is likely to be an advantage for the control group. Fur-
thermore, the use of  cement favors the control group 
by increasing the anchoring screws. With these tests the 
focus was only on the proximal fixation as weak point of  
locking screw fixation.
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Figure 2  Illustration of testing 
model for axial load. The regular 
straight stem prosthesis was im-
planted into sawbones using bone 
cement. A Vancouver B1 fracture was 
then simulated and the construct was 
mounted on a testing device using a 
custom made angular stable fixation. 
Constantly increasing axial loading 
was then performed.



This new idea of  intraprosthetic fixation in the treat-
ment of  periprosthetic fractures has not been published 
before. Presently, a variety of  different operative treat-
ments exist depending on the fracture location and stabil-
ity of  the stem[30]. Comparable extension forces have not 
been published before. 

Dennis et al[30] presented a biomechanical review of  
five different fixation techniques. In axial loading tests 
plate constructs with proximal unicortical screws and dis-
tal bicortical screws were more stable than constructs with 
cables or plates and cables. In axial compression displace-
ment in the most stable groups started at a maximum 
compression load of  4977 N. Other authors described 
satisfactory results with the use of  simple conventional 
plating[2,31], angular stable internal fixation[17] or indirect re-
duction without grafting[19,20]. 

Especially with thinner, osteoporotic bone stock, in-
traprosthetic fixation could lead to an increase in primary 
stability. This technique might be even more superior in 
very osteoporotic femurs with a very small cortical shell. 
During testing even eccentric drilled screws in the pros-
thetic stem achieved significantly higher primary stability 
than the control group. A weakening of  the implanted 
prosthesis actually appears implausible but not impos-
sible. A main problem with intraprosthetic drilling might 
be the control of  the heat development during drilling 
procedure and the transportation of  the metal chips. 
With the use of  custom-made continuously internally 
cooled HPC-drills with a special transportation channel, 
these problems might have been resolved. 

The actual presented study has to been seen as a pre-
liminary load to failure evaluation. Further studies are nec-
essary to prove the mechanical integrity of  the prosthesis 
and the bony anchorage of  the prosthesis as well as the 
avoided temperature increase and the evacuation of  the 
metal debris. Additionally, further testing should also fo-
cus on securing the optimal screw position for intrapros-
thetic anchorage to achieve the highest level of  anchorage 
strength without weakening the prosthesis. Furthermore, 
one of  the next steps will be the testing of  the dynamic 
stability of  the intraprosthetic screw fixation technique.

Intraprosthetic screw anchorage in titanium pros-
theses with special threaded liners enhances the primary 
stability in treating periprosthetic fractures by internal 
fixation.

COMMENTS
Background
The number of implanted hip prostheses is still increasing and so is the number 
of proximal femur fractures after total hip replacement. Fractures with an un-
stable hip stem are generally treated with revision arthroplasty and the use of a 
longer hip stem. For the treatment of fractures with a stable stem various tech-
niques have been described, e.g., unicortical plate fixation, cerclages, struts, 
but none of them seems to be superior to the others. To improve the primary 
stability different intraprosthetic fixation techniques were tested for axial loading 
forces in this presented study.
Research frontiers
Intraprostheitc screw fixation represents a new idea and technique to improve 
the primary stability in the treatment of periprosthetic fractures. Intraprosthetic 

fixation was achieved with the use of thread cut liners that were inserted into 
the drilling hole. The liners were then used like dowels. 
Innovations and breakthroughs
New techniques of intraprosthetic screw fixation were described. Compared to 
the commonly used unicortical plate fixation the axial loading forces achieved 
were significantly higher in the experimental group using hip stems made of 
titanium alloy. There was no significant difference between the second experi-
mental group using cobalt chrome prostheses. All drillings were done success-
fully without problems in drilling, inserting or locking. Although an experimental 
biomechanical study, the results could lead to a future change in the treatment 
of periprosthetic fractures to a significant increase in primary stability. 
Applications 
Intraprosthetic screw anchorage in titanium prostheses with special threaded 
liners enhances the primary stability in treating periprosthetic fractures by 
internal fixation. This could lead to a change in the treatment algorithm of 
periprosthetic fractures to allow early weight bearing and reduce the in-hospital 
morbidity with older patients.
Terminology
Periprosthetic fracture describes a fracture of an example the proximal femur 
after the patient underwent total hip replacement. The treatment is depend-
ing on the stability of the implanted hip stem. Intraprosthetic screw anchorage 
describes a new technique of screw fixation were the bore hole is drilled into 
the prosthesis using a specially developed drill. Plate fixation and cerclages are 
different techniques in fracture treatment. 
Peer review
The authors present an interesting report of a novel fixation technique for peri-
prosthetic fractures of the femur. With static loading, they show that the new 
technique is more stable than conventional plating in the titanium constructs. 
Because of its novelty, it might be interesting to readers. 
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analysis (Bliss and Finney); and (5) The word ‘significantly’ should 
be replaced by its synonyms (if  it indicates extent) or the P value (if  
it indicates statistical significance). 

Conflict-of-interest statement
In the interests of  transparency and to help reviewers assess any po-
tential bias, WJO requires authors of  all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests  
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular 
paper. Before submitting, authors are suggested to read “Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals: 
Ethical Considerations in the Conduct and Reporting of  Research: 
Conflicts of  Interest” from International Committee of  Medical 
Journal Editors (ICMJE), which is available at: http://www.icmje.
org/ethical_4conflicts.html. 

Sample wording: [Name of  individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names 
of  organizations], and has received research funding from [names of  
organization]. [Name of  individual] is an employee of  [name of  or-
ganization]. [Name of  individual] owns stocks and shares in [name of  
organization]. [Name of  individual] owns patent [patent identification 
and brief  description]. 

Statement of informed consent
Manuscripts should contain a statement to the effect that all human 
studies have been reviewed by the appropriate ethics committee 
or it should be stated clearly in the text that all persons gave their 
informed consent prior to their inclusion in the study. Details that 
might disclose the identity of  the subjects under study should be 
omitted. Authors should also draw attention to the Code of  Ethics 
of  the World Medical Association (Declaration of  Helsinki, 1964, 
as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should fol-
low the highest standards and the trial should conform to Good 

Clinical Practice (for example, US Food and Drug Administration 
Good Clinical Practice in FDA-Regulated Clinical Trials; UK Medi-
cines Research Council Guidelines for Good Clinical Practice in 
Clinical Trials) and/or the World Medical Association Declaration 
of  Helsinki. Generally, we suggest authors follow the lead investiga-
tor’s national standard. If  doubt exists whether the research was 
conducted in accordance with the above standards, the authors 
must explain the rationale for their approach and demonstrate that 
the institutional review body explicitly approved the doubtful as-
pects of  the study. 

Before submitting, authors should make their study approved by 
the relevant research ethics committee or institutional review board. 
If  human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the 
understanding and appropriate informed consent of  each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If  experimental animals were used, 
the materials and methods (experimental procedures) section must 
clearly indicate that appropriate measures were taken to minimize 
pain or discomfort, and details of  animal care should be provided.

SUBMISSION OF MANUSCRIPTS
Manuscripts should be typed in 1.5 line spacing and 12 pt. Book 
Antiqua with ample margins. Number all pages consecutively, and 
start each of  the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion, 
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the 
opinions expressed by contributors. Manuscripts formally accepted 
for publication become the permanent property of  Baishideng 
Publishing Group Co., Limited, and may not be reproduced by any 
means, in whole or in part, without the written permission of  both 
the authors and the publisher. We reserve the right to copy-edit and 
put onto our website accepted manuscripts. Authors should follow 
the relevant guidelines for the care and use of  laboratory animals 
of  their institution or national animal welfare committee. For the 
sake of  transparency in regard to the performance and reporting of  
clinical trials, we endorse the policy of  the ICMJE to refuse to pub-
lish papers on clinical trial results if  the trial was not recorded in a 
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsored 
by the United States National Library of  Medicine and we encour-
age all potential contributors to register with it. However, in the case 
that other registers become available you will be duly notified. A 
letter of  recommendation from each author’s organization should 
be provided with the contributed article to ensure the privacy and 
secrecy of  research is protected.

Authors should retain one copy of  the text, tables, photographs 
and illustrations because rejected manuscripts will not be returned 
to the author(s) and the editors will not be responsible for loss or 
damage to photographs and illustrations sustained during mailing.

Online submissions
Manuscripts should be submitted through the Online Submission 
System at: http://www.wjgnet.com/esps/. Authors are highly 
recommended to consult the ONLINE INSTRUCTIONS TO 
AUTHORS (http://www.wjgnet.com/2218-5836/g_ info_ 
20100722172650.htm) before attempting to submit online. For 
assistance, authors encountering problems with the Online Submi
ssion System may send an email describing the problem to wjo@
wjgnet.com, or by telephone: +86-10-85381892. If  you submit your 
manuscript online, do not make a postal contribution. Repeated 
online submission for the same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION
All contributions should be written in English. All articles must be 
submitted using word-processing software. All submissions must be 
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins. 
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Style should conform to our house format. Required information for 
each of  the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of  less than 6 words should be 
provided.

Authorship: Authorship credit should be in accordance with the 
standard proposed by International Committee of  Medical Journal 
Editors, based on (1) substantial contributions to conception and 
design, acquisition of  data, or analysis and interpretation of  data; (2) 
drafting the article or revising it critically for important intellectual 
content; and (3) final approval of  the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the com-
plete name of  institution, city, province and postcode. For ex-
ample, Xu-Chen Zhang, Li-Xin Mei, Department of  Pathology, 
Chengde Medical College, Chengde 067000, Hebei Province, 
China. One author may be represented from two institutions, for 
example, George Sgourakis, Department of  General, Visceral, and 
Transplantation Surgery, Essen 45122, Germany; George Sgoura-
kis, 2nd Surgical Department, Korgialenio-Benakio Red Cross 
Hospital, Athens 15451, Greece

Author contributions: The format of  this section should be: Author 
contributions: Wang CL and Liang L contributed equally to this work; 
Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu XM designed 
the research; Wang CL, Zou CC, Hong F and Wu XM performed the 
research; Xue JZ and Lu JR contributed new reagents/analytic tools; 
Wang CL, Liang L and Fu JF analyzed the data; and Wang CL, Liang 
L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of  sup
portive foundations should be provided, e.g. Supported by National 
Natural Science Foundation of  China, No. 30224801

Correspondence to: Only one corresponding address should be 
provided. Author names should be given first, then author title, 
affiliation, the complete name of  institution, city, postcode, province, 
country, and email. All the letters in the email should be in lower 
case. A space interval should be inserted between country name and 
email address. For example, Montgomery Bissell, MD, Professor of  
Medicine, Chief, Liver Center, Gastroenterology Division, University 
of  California, Box 0538, San Francisco, CA 94143, United States. 
montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of  +, 
country number, district number and telephone or fax number, e.g. 
Telephone: +86-10-59080039 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. 
Normally, three experts are invited for each article. Decision for 
acceptance is made only when at least two experts recommend 
an article for publication. Reviewers for accepted manuscripts are 
acknowledged in each manuscript, and reviewers of  articles which 
were not accepted will be acknowledged at the end of  each issue. 
To ensure the quality of  the articles published in WJO, reviewers 
of  accepted manuscripts will be announced by publishing the 
name, title/position and institution of  the reviewer in the footnote 
accompanying the printed article. For example, reviewers: Professor 
Jing-Yuan Fang, Shanghai Institute of  Digestive Disease, Shanghai, 
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong 
University, Shanghai, China; Professor Xin-Wei Han, Department 
of  Radiology, The First Affiliated Hospital, Zhengzhou University, 
Zhengzhou, Henan Province, China; and Professor Anren Kuang, 
Department of  Nuclear Medicine, Huaxi Hospital, Sichuan 
University, Chengdu, Sichuan Province, China.

Abstract
There are unstructured abstracts (no less than 256 words) and 
structured abstracts (no less than 480). The specific requirements 
for structured abstracts are as follows: 

An informative, structured abstracts of  no less 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 less than 140 words); RESULTS (no 
less 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: IN-
TRODUCTION, 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 sec-
tions, editorial, topic highlight, case report, letters to the editors, 
can be found at: http://www.wjgnet.com/2218-5836/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 
legend rather than on the bar itself. File names should identify 
the figure and panel. Avoid layering type directly over shaded or 
textured areas. Please use uniform legends for the same subjects. 
For example: Figure 1  Pathological changes in atrophic gastritis 
after treatment. 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 footnotes. Vertical and italic lines should be 
omitted.

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. A third series of  P values can be expressed as eP < 0.05 
and fP < 0.01. Other notes in tables or under illustrations should 
be expressed as 1F, 2F, 3F; or sometimes as other symbols with a 
superscript (Arabic numerals) in the upper left corner. In a multi-
curve illustration, each curve should be labeled with ●, ○, ■, □, ▲, 
△, etc., in a certain sequence.

III October 18, 2012|Volume 3|Issue 10|WJO|www.wjgnet.com



Instructions to authors

Acknowledgments
Brief  acknowledgments of  persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining 
written permission to use any copyrighted text and/or illustrations.

REFERENCES
Coding system
The author should number the references in Arabic numerals 
according to the citation order in the text. Put reference numbers 
in square brackets in superscript at the end of  citation content or 
after the cited author’s name. For citation content which is part of  
the narration, the coding number and square brackets should be 
typeset normally. For example, “Crohn’s disease (CD) is associated 
with increased intestinal permeability[1,2]”. If  references are cited 
directly in the text, they should be put together within the text, for 
example, “From references[19,22-24], we know that...”.

When the authors write the references, please ensure that 
the order in text is the same as in the references section, and also 
ensure the spelling accuracy of  the first author’s name. Do not list 
the same citation twice. 

PMID and DOI
Pleased provide PubMed citation numbers to the reference list, 
e.g. PMID and DOI, which can be found at http://www.ncbi.
nlm.nih.gov/sites/entrez?db=pubmed and http://www.crossref.
org/SimpleTextQuery/, respectively. The numbers will be used in 
E-version of  this journal.

Style for journal references
Authors: the name of  the first author should be typed in bold-
faced letters. The family name of  all authors should be typed with 
the initial letter capitalized, followed by their abbreviated first 
and middle initials. (For example, Lian-Sheng Ma is abbreviated 
as Ma LS, Bo-Rong Pan as Pan BR). The title of  the cited article 
and italicized journal title (journal title should be in its abbreviated 
form as shown in PubMed), publication date, volume number (in 
black), start page, and end page [PMID: 11819634   DOI: 10.3748/
wjg.13.5396].

Style for book references
Authors: the name of  the first author should be typed in bold-faced 
letters. The surname of  all authors should be typed with the initial 
letter capitalized, followed by their abbreviated middle and first 
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication 
place: Publication press, Year: start page and end page.

Format
Journals 
English journal article (list all authors and include the PMID where applicable)
1	 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J, 

Kubale R, Feuerbach S, Jung F. Evaluation of  quantitative con-
trast harmonic imaging to assess malignancy of  liver tumors: 
A prospective controlled two-center study. World J Gastroenterol 
2007; 13: 6356-6364 [PMID: 18081224   DOI: 10.3748/wjg.13. 
6356]

Chinese journal article (list all authors and include the PMID where applicable)
2	 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic 

effect of  Jianpi Yishen decoction in treatment of  Pixu-diar-
rhoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287

In press
3	 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature 

of  balancing selection in Arabidopsis. Proc Natl Acad Sci USA 
2006; In press

Organization as author
4	 Diabetes Prevention Program Research Group. Hyperten-

sion, insulin, and proinsulin in participants with impaired glu-
cose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462   
PMCID:2516377   DOI:10.1161/01.HYP.0000035706.28494. 

09]
Both personal authors and an organization as author 
5	 Vallancien G, Emberton M, Harving N, van Moorselaar RJ; 

Alf-One Study Group. Sexual dysfunction in 1, 274 European 
men suffering from lower urinary tract symptoms. J Urol 
2003; 169: 2257-2261 [PMID: 12771764   DOI:10.1097/01.ju. 
0000067940.76090.73]

No author given
6	 21st century heart solution may have a sting in the tail. BMJ 

2002; 325: 184 [PMID: 12142303   DOI:10.1136/bmj.325. 
7357.184]

Volume with supplement
7	 Geraud G, Spierings EL, Keywood C. Tolerability and safety 

of  frovatriptan with short- and long-term use for treatment 
of  migraine and in comparison with sumatriptan. Headache 
2002; 42 Suppl 2: S93-99 [PMID: 12028325   DOI:10.1046/
j.1526-4610.42.s2.7.x]

Issue with no volume
8	 Banit DM, Kaufer H, Hartford JM. Intraoperative frozen 

section analysis in revision total joint arthroplasty. Clin Orthop 
Relat Res 2002; (401): 230-238 [PMID: 12151900   DOI:10.10
97/00003086-200208000-00026]

No volume or issue
9	 Outreach: Bringing HIV-positive individuals into care. HRSA 

Careaction 2002; 1-6 [PMID: 12154804]

Books
Personal author(s)
10	 Sherlock S, Dooley J. Diseases of  the liver and billiary system. 

9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11	 Lam SK. Academic investigator’s perspectives of  medical 

treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer 
disease: investigation and basis for therapy. New York: Marcel 
Dekker, 1991: 431-450

Author(s) and editor(s)
12	 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 

2nd ed. Wieczorek RR, editor. White Plains (NY): March of  
Dimes Education Services, 2001: 20-34

Conference proceedings
13	 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V. 

Proceedings of  the 5th Germ cell tumours Conference; 2001 
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper
14	 Christensen S, Oppacher F. An analysis of  Koza's computa-

tional effort statistic for genetic programming. In: Foster JA, 
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic 
programming. EuroGP 2002: Proceedings of  the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5; 
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)
15	 Morse SS. Factors in the emergence of  infectious diseases. 

Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05; 
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)
16	 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. 

Flexible endoscopic grasping and cutting device and positioning 
tool assembly. United States patent US 20020103498. 2002 Aug 1

Statistical data
Write as mean ± SD or mean ± SE.

Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square test as 
χ2 (in Greek), related coefficient as r (in italics), degree of  freedom 
as υ (in Greek), sample number as n (in italics), and probability as P (in 
italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pres-
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sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h, 
blood glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; blood 
CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 volume 
fraction, 50 mL/L CO2, not 5% CO2; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, etc. Arabic 
numerals such as 23, 243, 641 should be read 23 243 641.

The format for how to accurately write common units and 
quantums can be found at: http://www.wjgnet.com/2218-5836/
g_info_20100724204625.htm.

Abbreviations
Standard abbreviations should be defined in the abstract and on first 
mention in the text. In general, terms should not be abbreviated 
unless they are used repeatedly and the abbreviation is helpful to 
the reader. Permissible abbreviations are listed in Units, Symbols 
and Abbreviations: A Guide for Biological and Medical Editors and 
Authors (Ed. Baron DN, 1988) published by The Royal Society of  
Medicine, London. Certain commonly used abbreviations, such as 
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR, 
CSF, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly 
without further explanation.

Italics
Quantities: t time or temperature, c concentration, A area, l length, 
m mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.

Examples for paper writing
Editorial: http://www.wjgnet.com/2218-5836/g_info_201007 
23140942.htm

Frontier: http://www.wjgnet.com/2218-5836/g_info_201007 
23141035.htm

Topic highlight: http://www.wjgnet.com/2218-5836/g_info_2010 
0723141239.htm

Observation: http://www.wjgnet.com/2218-5836/g_info_201007 
23141532.htm

Guidelines for basic research: http://www.wjgnet.com/2218-5836/
g_info_20100723142040.htm

Guidelines for clinical practice: http://www.wjgnet.com/2218- 
5836/g_info_20100723142248.htm

Review: http://www.wjgnet.com/2218-5836/g_info_201007 
23145519.htm

Original articles: http://www.wjgnet.com/2218-5836/g_info_2010 
0723145856.htm

Brief  articles: http://www.wjgnet.com/2218-5836/g_info_201007 
23150253.htm

Case report: http://www.wjgnet.com/2218-5836/g_info_201007 
23150420.htm

Letters to the editor: http://www.wjgnet.com/2218-5836/g_info_ 
20100723150642.htm

Book reviews: http://www.wjgnet.com/2218-5836/g_info_201007 
23150839.htm

Guidelines: http://www.wjgnet.com/2218-5836/g_info_201007 
23150924.htm

SUBMISSION OF THE REVISED 
MANUSCRIPTS AFTER ACCEPTED
Authors must revise their manuscript carefully according to the revision 
policies of  Baishideng Publishing Group Co., Limited. The revised ver-
sion, along with the signed copyright transfer agreement, responses to 
the reviewers, and English language Grade B certificate (for non-native 
speakers of  English), should be submitted to the online system via the 
link contained in the e-mail sent by the editor. If  you have any ques-
tions about the revision, please send e-mail to esps@wjgnet.com.

Language evaluation 
The language of  a manuscript will be graded before it is sent for 
revision. (1) Grade A: priority publishing; (2) Grade B: minor lan-
guage polishing; (3) Grade C: a great deal of  language polishing 
needed; and (4) Grade D: rejected. Revised articles should reach 
Grade A or B.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/2218-5836/g_info_20100724204516.htm.

Responses to reviewers
Please revise your article according to the comments/suggestions 
provided by the reviewers. The format for responses to the reviewers’ 
comments can be found at: http://www.wjgnet.com/2218-5836/
g_info_20100724204306.htm.

Proof of financial support
For paper supported by a foundation, authors should provide a 
copy of  the document and serial number of  the foundation.

Links to documents related to the manuscript 
WJO will be initiating a platform to promote dynamic interactions 
between the editors, peer reviewers, readers and authors. After a 
manuscript is published online, links to the PDF version of  the 
submitted manuscript, the peer-reviewers’ report and the revised 
manuscript will be put on-line. Readers can make comments on 
the peer reviewer’s report, authors’ responses to peer reviewers, 
and the revised manuscript. We hope that authors will benefit from 
this feedback and be able to revise the manuscript accordingly in a 
timely manner.

Science news releases
Authors of  accepted manuscripts are suggested to write a science 
news item to promote their articles. The news will be released 
rapidly at EurekAlert/AAAS (http://www.eurekalert.org). The 
title for news items should be less than 90 characters; the summary 
should be less than 75 words; and main body less than 500 words. 
Science news items should be lawful, ethical, and strictly based on 
your original content with an attractive title and interesting pictures.

Publication fee
WJO is an international, peer-reviewed, OA, online journal. Articles 
published by this journal are distributed under the terms of  the 
Creative Commons Attribution Non-commercial License, which 
permits use, distribution, and reproduction in any medium, provided 
the original work is properly cited, the use is non commercial and 
is otherwise in compliance with the license. Authors of  accepted 
articles must pay a publication fee. Publication fee: 600 USD per 
article. Editorial, topic highlights, book reviews and letters to the 
editor are published free of  charge.
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