
World Journal of 
Clinical Cases
World J Clin Cases  2013 June 16; 1(3): 96-133

ISSN 2307-8960 (online)

www.wjgnet.comwww.wjgnet.com



The World Journal of Clinical Cases Editorial Board consists of 520 members, representing a team of worldwide 
experts in clinical medical research. They are from 55 countries, including Albania (1), Australia (8), Bangladesh 
(3), Belgium (3), Botswana (1), Brazil (10), Bulgaria (1), Canada (11), China (24), Colombia (2), Croatia (4), Cuba (1), 
Czech (2), Egypt (5), France (5), Germany (14), Greece (15), Hungary (1), India (56), Indonesia (1), Iran (11), Iraq 
(1), Ireland (1), Israel (5), Italy (56), Japan (33), Lebanon (3), Malaysia (2), Mexico (1), Morocco (2), Netherlands (3), 
New Zealand (1), Nigeria (1), Oman (1), Pakistan (1), Peru (2), Poland (4), Portugal (3), Qatar (1), Romania (3), Saudi 
Arabia (4), Serbia (6), Singapore (3), Slovakia (2), Slovenia (1), South Korea (27), Spain (11), Sudan (1), Taiwan (21), 
Thailand (2), Trinidad and Tobago (1), Tunisia (1), Turkey (28), United Kingdom (26), and United States (83).

Editorial Board
2012-2016

EDITOR-IN-CHIEF
Giuseppe Di Lorenzo, Naples
Jan Jacques Michiels, Rotterdam
Sandro Vento, Gaborone
Shuhei Yoshida, Boston

GUEST EDITORIAL BOARD 
MEMBERS
Hung-Yang Chang, Hsinchu
Ning-Chia Chang, Kaohsiung
Yao-Lung Chang, Taoyuan
Chang-Han Chen, Kaohsiung
Shao-Tsu Chen, Hualien
Yen-Hsu Chen, Kaohsiung
Kuen-Bao Chen, Taichung
Yi-Ming Chen, Taipei
Chih-Chien Chin, Taoyuan
I-Ching Chou, Taichung
Jun-Te Hsu, Taoyuan
Shu-Pin Huang, Kaohsiung
Chi-Wen Juan, Taichung
Chih-Yuan Lin, Taipei
Chiung-Chyi Shen, Taichung
Jim Jinn-Chyuan Sheu, Taichung
Bing-Wen Soong, Taipei
Hwei-Fang Tien, Taipei
Rong Kung Tsai, Hualien
Han-Ping Wu, Taichung
Hsu-Heng Yen, Changhua

MEMBERS OF THE EDITORIAL 
BOARD

  Albania
Ridvan Hamid Alimehmeti, Tirana

  Australia

Roy Gary Beran, Sydney
Jian Cheng, Melbourne
Devang Jitendra Desai, Brisbane
Manuel B Graeber, Sydney
Finlay Alistair Macrae, Victoria
Harrison Scott Weisinger, Victoria
Harunor Rashid, Sydney

  Bangladesh

Forhad Hossain Chowdhury, Dhaka
Md Jafrul Hannan, Chittagong
Aliya Naheed, Dhaka

  Belgium

Guy Cheron, Brussels
Yves Jacquemyn, Edegem
Jean-Yves Luc Reginster, Angleur

  Botswana

Guy Cheron, Brussels

  Brazil

Everson Luiz De Almeida Artifon, Sao Paulo
Juliano Julio Cerci, Curitiba

Luciano Pamplona de Góes, Fortaleza
Márcio Ajudarte Lopes, Piracicaba
Jose Mario Franco de Oliveira, Rio de Janeiro
Daniel Cesar de Araujo Santos, Rio de Janeiro
Hélio Afonso Ghizoni Teive, Curitiba
Eduardo Neubarth Trindade, Porto Alegre
Fabio Francesconi do Valle, Manaus
Flavia Mariana Valente, Sao Jose do Rio Preto

  Bulgaria

Plamen Kostov Nedev, Varna

  Canada

Mark Otto Baerlocher, Barrie
Kunihiko Hiraiwa, Vancouver
Ali Izadpanah, Quebec
Gang Li, Vancouver
Habib-Ur-Rehman, Regina
Abdul Qayyum Rana, Toronto
Consolato Sergi, Alberta
Rashmi Singh, Vancouver
Jennifer L Spratlin, Alberta
Ted L Tewfik, Montreal
Sam Wiseman, Vancouver

  China

Shiu-Yin Cho, Hong Kong
Lian Duan, Beijing
Lee Fung Yee Janet, Hong Kong
David Harolo Garfield, Shanghai

WJCC|www.wjgnet.com � April 16, 2013



Yong-Song Guan, Chengdu
Guo-Rong Han, Nanjing
Bin Jiang, Beijing
Alice Pik Shan Kong, Hong Kong
Jian-Jun Li, Beijing
De-Zhi Mu, Chengdu
Simon Siu-Man Ng, Hong Kong
Shi-Su Sheng, Beijing
Huai-Yin Shi, Beijing
Xue-Ying Sun, Harbin
Xue-Rui Tan, Shantou
Gang Wang, Chengdu
Feng Wang, Shanghai
Nian-Song Wang, Shanghai
Ge Xiong, Beijing
Zheng-Feng Yin, Shanghai
Qing Zhang, Jingzhou
Ming-Hua Zheng, Wenzhou
Jun Zhong, Shanghai
Yan-Ming Zhou, Xiamen

  Colombia

Iván Darío Vélez Bernal, Medellín
Carlos Alberto Calderón-Ospina, Bogota

  Croatia

Iva Brcic, Zagreb
Srđana Čulić, Spinčićeva
Tomislav Kulis, Zagreb
Zvonimir Lovrić, Zagreb

  Cuba

Alain Cruz Portelles, Holguin

  Czech

David Bludovský, Plzen
Antonin Marik, Prague

  Egypt

Farid Mohammed Sabry El-Askary, Cairo
Reda Abd Elhady Hemida, Mansoura
Sherifa Ahmad Hamed, Assiut
Ahmad Abd-Elgawad Nofal, Zagazig
Mohamed Ismail Seleem, Cairo

  France

I Alain Braillon, Amiens
Jean-François Bosset, Besançon
Isabelle Andrée Chemin, Lyon
Emile Jean-François, Boulogne
Christophe Martinaud, Clamart

  Germany

Sebastian Decker, Hannover
Andreas Martin Fette, Weissach im Tal
Michael Froehner, Dresden
Wolf Christoph Mueller, Leipzig
Andres Hao Ming Neuhaus, Berlin
Arndt Hartmann, Erlangen
Dirk M Hermann, Essen
Karl-Anton Kreuzer, Berlin
Ingo Stefan Nölte, Mannheim
Andreas G Schreyer, Regensburg
Crispin Schneider, Bristol
Hans-Joachim Schmoll, Halle
Martin Paul Schencking, Witten
Mathias Z Strowski, Berlin

  Greece

Andrew P Andonopoulos, Patras
Dimitrios Daoussis, Patras
Ioanna Dimopoulou, Athens
Moses S Elisaf, Ioannina
Costas Fourtounas, Rio-Patras
Olga-Elpis Kolokitha, Thessaloniki
Sophia Lionaki, Athens
Marilita M Moschos, Athens
Michail N Varras, Athens
Nikolaos Papanas, Alexandroupolis
Athanasios Papatsoris, Athens
Zervoudis Stephane, Athens
Konstantinos Tepetes, Larissa
Apostolos Tsapas, Thessaloniki
Dimitrios Vavilis, Thessaloniki

  Hungary

Tibor Hortobágyi, Debrecen

  India

Subrat Kumar Achaya, New Delhi
Amit Arvind Agrawal, Nasik
Hena A Ansari, Aligarh
MS Ansari, Lucknow
Laxminarayan Bhadnari, Calicut
Ashu Seith Bhalla, New Delhi
Sachin Anil Borkar, New Delhi
Bhuvan Chanana, New Delhi
Kanishka Das, Bangalore
Reena Das, Chandigarh
Nilay Kanti Das, Kolkata
Deep Dutta, Kolkata
Mimi Gangopadhyay, Siliguri
Rakesh Garg, New Delhi
Sandeep Grover, Chandigarh
Mahendra Singh Hada, Rajasthan
P Hazarika, Manipal
Sachin Bhalchandra Ingle, Latur
Parwez Sajad Khan, Srinagar
Pradeep Kumar, Bangalore
Amol Lunkad, Pune

Dale A Maharaj, Trinidad
Nikhil Marwah, Rajasthan
Meena Gupta, New Delhi
Amit Kumar Mishra, Indore
Soma Mukherjee, Mumbai
Deb Sanjay Nag, Jamshedpur
Kushal Naha, Karnataka
Janardhanan C Narayanaswamy, Bangalore
Soubhagya Ranjan Nayak, Nadia
Narendra Pamidi, Karnataka
Murali Prabhakaran Vettath, Kerala
Samir Kumar Praharaj, Karnataka
Peralam Yegneswaran Prakash, Manipal
C S Pramesh, Mumbai
Kishore Puthezhath, Kerala
Harbans Singh Randhawa, Delhi
M Rangarajan, Coimbatore
Sayantan Ray, Kolkata
Bharat Rekhi, Maharashtra
S Sharija, Thiruvananthapuram
Dhananjaya Sabat, New Delhi
Sachin Chakradhar Sarode, Pune
Ashish Sharma, Coimbatore
Hakim Irfan Showkat, Srinagar
Rikki Singal, Mullana
Deepak Kumar Singh, Lucknow
Yashpal Singh, Meerut
Naorem Gopendro Singh, New Delhi
Shyam Sundar, Varanasi
Naveen S Tahasildar, Hubli
Devinder Mohan Thappa, Pondicherry
Pradeep Vaideeswar, Mumbai
Mukul Vij, Kanpur
Rajesh Vijayvergiya, Chandigarh
B Viswanatha, Bangalore

  Indonesia

Coen Pramono, Surabaya

  Iran

Masoud Amiri, Shahrekord
Mostafa Ghanei, Tehran
Mahdi Malekpour, Tehran
Setareh Mamishi, Tehran
Afshin Mohammadi, Urmia
Seyyed Amin Ayatollahi Mousavi, Kerman
Mohammad Taher Rajabi, Tehran
Amin Saburi, Tehran
Maryam Sahebari, Mashhad
Payman Vahedi, Mashad
Amir Reza Vosoughi, Shiraz

  Iraq

Bassim Irheim Mohammad, Al-Qadisiya

  Ireland

Robbie Seton Rowan Woods, Dublin

WJCC|www.wjgnet.com II April 16, 2013



  Israel

Nimer Najib Assy, Safed
Gil Bar-Sela, Haifa
Itzhak Braverman, Hadera
Eyal Itshayek, Jerusalem
Gary Michael Ginsberg, Jerusalem

  Italy

Giovanni Addolorato, Rome
Piero Luigi Almasio, Palermo
Francesco Angelico, Rome
Marialuisa Appetecchia, Rome
Valeria Barresi, Messina
Gabrio Bassotti, San Sisto
Paolo Boffano, Turin
Maria Luisa Brandi, Florence
Michelangelo Buonocore, Pavia
Giovanni Cammarota, Rome
Isidoro Di Carlo, Catania
Andrea Ciorba, Ferrara
Lucio Cocco, Bologna
Carlo Colosimo, Rome
Alfredo Conti, Messina
Giovanni Conzo, Naples
Gennaro Cormio, Bari
Alessandro Federico, Naples
Gabriella Maria Ferrandina, Rome
Davide Firinu, Cagliari
Caterina Foti, Bari
Gennaro Galizia, Naples
Silvio Garattini, Milan
Giampietro Gasparini, Roma
Luigi De Gennaro, Rome
Giorgio Ghilardi, Milano
Domenico Girelli, Verona
Biondi Zoccai Giuseppe, Latina
Carlo Lajolo, Rome
Alessandro Landi, Rome
Salvatore Leonardi, Catania
Carmela Loguercio, Naples
Marianna Luongo, Potenza
Zippi Maddalena, Rome
Roberto Manfredini, Ferrara
Annunziato Mangiola, Roma
Elia De Maria, Carpi
Marco Mazzocchi, Perugia
Roberto Luca Meniconi, Rome
Marco Milone, Naples
Paolo Nozza, Genoa
Pier Paolo Panciani, Brescia
Desire' Pantalone, Firenze
Raffale Pezzilli, Bologna
Giorgina Barbara Piccoli, Torino
Roberto Pola, Rome
Marco Romano, Napoli
Gianantonio Saviola, Castel Goffredo
Stefania Scala, Naples
Leonardo A Sechi, Udine
Matteo Tebaldi, Ferrara
Riccardina Tesse, Bari

Tiziano Testori, Milano
Gian Vincenzo Zuccotti, Milan

  Japan

Ukei Anazawa, Ichikwa-shi
Junichi Asaumi, Okayama
Takashi Asazuma, Saitama-ken
Norihiro Furusyo, Fukuoka
Masaru Ishida, Yokohama
Tatsuaki Ishiguro, Tokyo
Hajime Isomoto, Nagasaki
Yokoyama Junkichi, Sendai
Keita Kai, Saga
Terumi Kamisawa, Tokyo
Tatsuo Kanda, Niigata
Shigeyuki Kawa, Matsumoto
Kazushi Kishi, Wakayama-city
Satoru Kyo, Ishikawa
Nozomi Majima, Osaka
Kenji Miki, Tokyo
Atsushi Nakajima, Tokyo
Rui Niimi, Tsu city
Masaharu Nomura, Tokyo
Kenoki Ohuchida, Fukuoka
Morishita Ryuichi, Osaka
Yosuke Sato, Niigata
Mitsushige Sugimoto, Hamamatsu
Haruhiko Sugimura, Hamamatsu
Keisuke Uehara, Nagoya
Manabu Watanabe, Tokyo
Takayuki Yamamoto, Yokkaichi
Yoshihito Yokoyama, Hirosaki
Junkichi Yokoyama, Tokyo
Han-Seung Yoon, Nagano
Kiyoshi Yoshino, Osaka
Yuichi Kasai, Tsu city
Yuzuru Niibe, Sagamihara-shi

  Lebanon

Maroun Miled Abou-Jaoude, Beirut
Kassem A Barada, Beirut
Raja Sawaya, Beirut

  Malaysia

Iman Salahshourifar, Kubang Kerian
Mohamad Nasir Shafiee, Kuala Lumpur

  Mexico

Ernesto Roldan-Valadez, Mexico

  Morocco

Alae El Koraichi, Rabat
Faycal Lakhdar, Rabat

  Netherlands

Sijens Paul Eduard, Groningen
Paul E Sijens, Groningen

  New Zealand

Rita Rita Krishnamurthi, Auckland

  Nigeria

Shamsideen Abayomi Ogun, Lagos

  Oman

Itrat Mehdi, Muscat

  Pakistan

Sabiha Anis, Karachi

  Peru

Eduardo Gotuzzo, Lima
Eduardo Salazar-Lindo, Lima

  Poland

Łukasz Stanisław Matuszewski, Lublin
Tadeusz Robak, Ciolkowskiego
Adam Wysokiński, Lodz
Witold Antoni Zatoński, Warsaw

  Portugal

Jorge Alves, Braga
Gustavo Marcondes Rocha, Porto
Zacharoula Sidiropoulou, Barreiro

  Qatar

Fahmi Yousef Khan, Doha

  Romania

Simona Gurzu, Targu-Mures
Doina Piciu, Cluj-Napoca
Mugurel Constantin Rusu, Bucharest

  Saudi Arabia

Ahmed Alkhani, Riyadh
Iqbal Abdulaziz Bukhari, Alkhobar
Mohamed Fahmy Ibrahim, Riyadh

WJCC|www.wjgnet.com III April 16, 2013



Jyothi Tadakamadla, Hyderabad

  Serbia

Ivona Milorad Djordjevic, Nis
Jelena Lazar Lazic, Belgrade
Djordje Radak, Beograd
Boban Stanojevic, Belgrade
Mihailo Ilija Stjepanovic, Belgrade
Momcilo Pavlovic, Subotica

  Singapore

Wei-Sheng Chong, Singapore
Khek-Yu Ho, Singapore
Yong Kuei Lim, Singapore

  Slovakia

Michal Mego, Bratislava
Ivan Varga, Bratislava

  Slovenia

Pavel Skok, Maribor

  South Korea

Young-Seok Cho, Uijeongbu
Tae Hyun Choi, Seoul
Yeun-Jun Chung, Seoul
Ki-Baik Hahm, Seoul
Seung-Jae Hyun, Seongnam
Soo Bin Im, Bucheon
Soung Won Jeong, Seoul
Choun-Ki Joo, Seoul
Chang Moo Kang, Seoul
Seung Taik Kim, Chungbuk
Byung-Wook Kim, Incheon
Myoung Soo Kim, Seoul
Gwi Eon Kim, Seoul
Gyeong-Moon Kim, Seoul
Hahn Young Kim, Seoul
Won Seog Kim, Seoul
Yoon Jun Kim, Seoul
Yun-Hee Kim, Seoul
Sun-Young Lee, Seoul
Sang Chul Lim, Hwasun-gun
Seung Sam Paik, Seoul
Jae Yong Park, Daegu
Jong-Ho Park, Goyang
Jun-Beom Park, Seoul
Songhae Hae Ryong, Seoul
Chan Sup Shim, Seoul
Hwaseung Yoo, Daejeon

  Spain

Adrià Arboix, Barcelona

FJA Artiles, Las Palmas de Gran Canaria
Manuel Benito, Madrid
Vicente Carreño, Madrid
Rosa Corcoy, Barcelona
Exuperio Díez-Tejedor, Madrid
Luis Ignacio Gonzalez Granado, Madrid
Carlos Alberto Dussan Luberth, Torrevieja
Juan de Dios Molina Martín, Madrid
Sergio Fernández-Pello Montes, Gijón
Tomás Sobrino, Santiago de Compostela

  Sudan

Samir MH Shaheen, Khartoum

  Thailand

Sarunyou Chusri, Songkhal
Weekitt Kittisupamongkol, Bangkok

  Trinidad and Tobago

Dale Andrew Maharaj, Port of Spain

  Tunisia

Makram Koubaa, Sfax

  Turkey

Sami Akbulut, Diyarbakir
Tamer Akça, Mersin
Cengiz Akkaya, Bursa
Ahmet Baydin, Samsun
Hasan Belli, Istanbul
Serbülent Gökhan Beyaz, Sakarya
GK Cakmak, KozluZonguldak
Turgay Celik, Ankara
Yasemin Benderli Cihan, Kayseri
Ömür Dereci, Ankara
Mehmet Doganay, Kayseri
F Neslihan İnal Emiroğlu, İzmir
Aylin Türel Ermertcan, Manisa
Kadir Ertem, Malatya
Aydın Gulses, Canakkale
Mustafa Koray Gumus, Kayseri
Ramazan Kahveci, Kırıkkale
Saadettin Kiliçkap, Ankara
Fatih Kucukdurmaz, Istanbul
Aslıhan Küçüker, Ankara
Nuray Bayar Muluk, Ankara
Orhan Veli Ozkan, Sakarya
Zeynep Özkurt-Kayahant, Istanbul
Mustafa Sahin, Ankara
İbrahim Sakçak, Ankara
Feyzi Birol Sarica, Adana
Selim Sözen, Kayseri
Murat Ugurlucan, Istanbul

  United Kingdom

Henry Dushan Atkinson, London
Ioannis G Baraboutis, Cambridgeshire
I Beegun, London
Ricky Harminder Bhogal, Birmingham
Kuntal Chakravarty, Romford
Deyaa Elsandabesee, Harlow
Radwan Faraj, Moorgate Road-Rotherham
Babatunde Abiodun Gbolade, Leeds
Sanju George, Birmingham
David Julian Alexander Goldsmith, London
Nadey S Hakim, London
Koshy Jacob, Boston
Anastasios Koulaouzidis, Edinburgh
Andrew Richard Lisle Medford, Bristol
Panagiotis Peitsidis, Southend Essex
Rahul Tony Rao, London
Francis Paul Rugman, Preston
Khaled Maher Sarraf, London
Yousef Shahin, Hull
Alexa Shipman, Birmingham
Badri Man Shrestha, Sheffield
Herrick J Siegel, Birmingham
Leonello Tacconi, London
Jagdeep Singh Virk, Harrow
James Chiun Lon Wong, Manchester
Kimia Ziahosseini, Liverpool

  United States

Doru Traian Alexandrescu, San Diego
Naim Alkhouri, Cleveland
Mohammad M Alsolaiman, Orem Utah
Bhupinder S Anand, Houston
Suresh J Antony, Oregon
Normadeane Armstrong, Rockville Centre
Wilbert Solomon Aronow, Valhalla
Hossam M Ashour, Detroit
Rajendra Badgaiyan, Buffalo
Joseph Robert Berger, Lexington
Dennis A Bloomfield, New York
Neil Box, Denver
Jeffrey Alan Breall, Indianapolis
Susana M Campos, Boston
Robert Carter III, San Antonio
Kaisorn Lee Chaichana, Baltimore
Antonio Joseph Chamoun, Coatesville
Vince Clark, Albuquerque
C Donald Combs, Norfolk
Suzanne Marie Crumley, Houston
Parakkal Deepak, Evanston
Yuchuan Ding, Detroit
Konstantin Hristov Dragnev, Lebanon
Cecilia Luminita Dragomir, New York
Konstantinos P Economopoulos, Boston
James M Ford, Stanford
Laxmi Vilas Ghimire, Kansas city
Yun Gong, Houston
Zeba Hasan Hafeez, Novato
Ardeshir Hakam, Tampa
Jaclyn Frances Hechtman, New York
T Patrick Hill, New Brunswick
Hitoshi Hirose, Philadelphia
Elias Jabbour, Houston

WJCC|www.wjgnet.com IV April 16, 2013 



Robert Thomas Jensen, Bethesda
Huanguang Jia, Florida
Zhong Jiang, Worcester
Theodoros Kelesidis, Los Angeles
Kusum K Kharbanda, Omaha
Praveen Kumar, Chicago
Julius Gene Silva Latorre, Syracuse
Guojun Li, Houston
Yaling Liu, Rochester
Marios-Nikolaos Lykissas, New York
Kenneth Maiese, Newark
Serge Peter Marinkovic, Lafayette
Charles Christian Matouk, New Haven
Kapil Mehta, Houston
Zaher Merhi, Burlington
Ayse Leyla Mindikoglu, Baltimore

Roberto Nicolas Miranda, Houston
Majaz Moonis, Worcester
Assad Movahed, Greenville
Mohammad Reza Movahed, Tucson
Saleh A Naser, Orlando
Srinivasan Paramasivam, New York
Edwin Melencio Posadas, Los Angeles
Xiaofa Qin, Newark
Michel Elias Rivlin, Jackson
Jae Y Ro, Houston
Bruce Samuel Rudy, Hershey
Abdulaziz Sachedina, Charlottesville
Ravi Prakash Sahu, Indiana
Michael William Schlund, Baltimore
Eric Lee Scott, Indianapolis
Volney Leo Sheen, Boston

Ilke Sipahi, Cleveland
Subbaya Subramanian, Minneapolis
Jessica D Sun, South San Francisco
Ulas Sunar, Buffalo
Scott Tenner, Brooklyn
Diana Olguta Treaba, Providence
Richard Gary Trohman, Chicago
Ming C Tsai, New York
Vassiliy Tsytsarev, Baltimore
Howard J Worman, New York
Jun Yao, Naperville
Shahram Yazdani, Los Angeles
Panitan Yossuck, Morgantown
Stanley Zaslau, Morgantown
Sheng Zhang, New Haven
Xinmin Zhang, Philadelphia

WJCC|www.wjgnet.com � April 16, 2013 



World Journal of
Clinical CasesW J C C

96	 Monitoring photodynamic therapy of head and neck malignancies with optical 

spectroscopies

Sunar U

106	 Hepatitis C treatment with triple therapy in a patient with hemophilia A

Singh G, Sass R, Alamiry R, Zein N, Alkhouri N

108	 Paradoxical embolus straddling patent foramen ovale demonstrated by 

computed tomographic pulmonary angiography

Cormack L, Murchison JT

111	 Syringomyelia associated with cervical spondylosis: A rare condition

Landi A, Nigro L, Marotta N, Mancarella C, Donnarumma P, Delfini R

116	 Trans-sacral screw fixation in the treatment of high dyplastic developmental 

spondylolisthesis

Landi A, Marotta N, Mancarella C, Tarantino R, Delfini R

121	 Lymph node non-Hodgkin's lymphoma incidentally discovered during a 

nephrectomy for renal cell carcinoma

Fernandez-Pello S, Rodriguez Villamil L, Gonzalez Rodriguez I, Venta V, Cuervo J, 

Menéndez CL

124	 Colonic lipoma covered by hyperplastic epithelium: Case report

Yeom JO, Kim SY, Jang EC, Yu JY, Chang ED, Cho YS

128	 Peripheral cemento-ossifying fibroma: A case report with review of literature

Mishra AK, Maru R, Dhodapkar SV, Jaiswal G, Kumar R, Punjabi H

Contents

REVIEW

Monthly  Volume 1  Number 3  June 16, 2013

IWJCC|www.wjgnet.com June 16, 2013|Volume 1|Issue 3|

CASE REPORT



Contents
World Journal of Clinical Cases

Volume 1  Number 3  June 16, 2013

EDITORS FOR 
THIS ISSUE

Responsible Assistant Editor: Xin-Xin Che      	                Responsible Science Editor: Xiu-Xia Song
Responsible Electronic Editor: Shuai Ma 	               
Proofing Editor-in-Chief: Lian-Sheng Ma

University of  Botswana, Private Bag 00713, Gaborone, 
Botswana

Shuhei Yoshida, MD, PhD, Division of  Gastroenter-
ology, Beth Israel Deaconess Medical Center, Dana 509, 
Harvard Medical School, 330 Brookline Ave, Boston, 
MA 02215, United States

EDITORIAL OFFICE
Jin-Lei Wang, Director
Xiu-Xia Song, Vice Director
World Journal of  Clinical Cases
Room 903, Building D, Ocean International Center, 
No. 62 Dongsihuan Zhonglu, Chaoyang District, 
Beijing 100025, China
Telephone: +86-10-85381891
Fax: +86-10-85381893
E-mail: wjcc@wjgnet.com
http://www.wjgnet.com

PUBLISHER
Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza, 
315-321 Lockhart Road, Wan Chai, 
Hong Kong, China
Fax: +852-6555-7188
Telephone: +852-3177-9906

E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

PUBLICATION DATE
June 16, 2013

COPYRIGHT
© 2013 Baishideng. Articles published by this Open 
Access journal are distributed under the terms of  
the Creative Commons Attribution Non-commercial 
License, which permits use, distribution, and repro-
duction in any medium, provided the original work is 
properly cited, the use is non commercial and is other-
wise 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/2307-8960/g_info_20100722180909.htm

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

IIWJCC|www.wjgnet.com

APPENDIX

ABOUT COVER

AIM AND SCOPE

Indexing/Abstracting

June 16, 2013|Volume 1|Issue 3|

NAME OF JOURNAL 
World Journal of  Clinical Cases 

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16, 2013

FREQUENCY
Monthly

EDITORS-IN-CHIEF
Giuseppe Di Lorenzo, MD, PhD, Professor, Geni-
tourinary Cancer Section and Rare-Cancer Center, Uni-
versity Federico II of  Napoli, Via Sergio Pansini, 5 Ed. 1, 
80131, Naples, Italy

Jan Jacques Michiels, MD, PhD, Professor, Primary 
Care, Medical Diagnostic Center Rijnmond Rotterdam, 
Bloodcoagulation, Internal and Vascular Medicine, Eras-
mus University Medical Center, Rotterdam, Goodheart 
Institute and Foundation, Erasmus Tower, Veenmos 13, 
3069 AT, Erasmus City, Rotterdam, The Netherlands

Sandro Vento, MD, Department of  Internal Medicine, 

I-V	 Instructions to authors

Editorial Board Member of World Journal of Clinical Cases , Junkichi Yokoyama, 

Associate Professor, Chief Division of Head and Neck Surgery, Department 

of Otolaryngology, Head and Neck Surgery, Juntendo University School of 

Medicine, 2-1-1 Hongo, Bunkyo-ku, Tokyo 113-8421, Japan

World Journal of  Clinical Cases (World J Clin Cases, WJCC, online ISSN 2307-8960, DOI: 
10.12998) is a peer-reviewed open access academic journal that aims to guide clinical 
practice and improve diagnostic and therapeutic skills of  clinicians.

The primary task of  WJCC is to rapidly publish high-quality Autobiography, Case Re-
port, Clinical Case Conference (Clinicopathological Conference), Clinical Management, 
Diagnostic Advances, Editorial, Field of  Vision, Frontier, Medical Ethics, Original Ar-
ticles, Clinical Practice, Meta-Analysis, Minireviews, Review, Therapeutics Advances, and 
Topic Highlight, in the fields of  allergy, anesthesiology, cardiac medicine, clinical genetics, 
clinical neurology, critical care, dentistry, dermatology, emergency medicine, endocrinol-
ogy, family medicine, gastroenterology and hepatology, geriatrics and gerontology, he-
matology, immunology, infectious diseases, internal medicine, obstetrics and gynecology, 
oncology, ophthalmology, orthopedics, otolaryngology, pathology, pediatrics, peripheral 
vascular disease, psychiatry, radiology, rehabilitation, respiratory medicine, rheumatology, 
surgery, toxicology, transplantation, and urology and nephrology. 

	 World Journal of  Clinical Cases is now indexed in Digital Object Identifier.

I-V	 Editorial BoardFLYLEAF



Monitoring photodynamic therapy of head and neck 
malignancies with optical spectroscopies 

Ulas Sunar

Ulas Sunar, Department of Cell Stress Biology and Oncology, 
PDT Center, Roswell Park Cancer Institute, Buffalo, New York, 
NY 14263, United States
Author contributions: Sunar U solely contributed to this paper.
Supported by RPCI Startup Grant (P30CA16056) and NCI 
CA55791
Correspondence to: Ulas Sunar, PhD, Department of Cell 
Stress Biology and Oncology, PDT Center, Roswell Park Cancer 
Institute, Elm and Carlton Streets, Buffalo, NY 14263, 
United States. ulas.sunar@roswellpark.org
Telephone: +1-716-8453311  Fax: +1-716-8458920
Received: March 6, 2013        Revised: April 2, 2013
Accepted: May 7, 2013
Published online: June 16, 2013

Abstract
In recent years there has been significant develop-
ments in photosensitizers (PSs), light sources and light 
delivery systems that have allowed decreasing the 
treatment time and skin phototoxicity resulting in more 
frequent use of photodynamic therapy (PDT) in the 
clinical settings. Compared to standard treatment ap-
proaches such as chemo-radiation and surgery, PDT has 
much reduced morbidity for head and neck malignan-
cies and is becoming an alternative treatment option. It 
can be used as an adjunct therapy to other treatment 
modalities without any additive cumulative side effects. 
Surface illumination can be an option for pre-malignant 
and early-stage malignancies while interstitial treat-
ment is for debulking of thick tumors in the head and 
neck region. PDT can achieve equivalent or greater 
efficacy in treating head and neck malignancies, sug-
gesting that it may be considered as a first line therapy 
in the future. Despite progressive development, clini-
cal PDT needs improvement in several topics for wider 
acceptance including standardization of protocols that 
involve the same administrated light and PS doses and 
establishing quantitative tools for PDT dosimetry plan-
ning and response monitoring. Quantitative measures 
such as optical parameters, PS concentration, tissue 
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oxygenation and blood flow are essential for accurate 
PDT dosimetry as well as PDT response monitoring and 
assessing therapy outcome. Unlike conventional imag-
ing modalities like magnetic resonance imaging, novel 
optical imaging techniques can quantify PDT-related 
parameters without any contrast agent administration 
and enable real-time assessment during PDT for provid-
ing fast feedback to clinicians. Ongoing developments 
in optical imaging offer the promise of optimization of 
PDT protocols with improved outcomes. 

© 2013 Baishideng. All rights reserved.
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Core tip: Most treatment approaches including chemo-
radiation and surgery can induce prolonged morbidity 
and functional loss resulting in severe impairment of 
patients’ quality of life. Photodynamic therapy (PDT) is 
an emerging alternative treatment option without any 
significant accumulative side effects due to targeted 
light illumination and preferential accumulation of pho-
tosensitizers (PSs). However, PDT has not found wide-
spread applications at the clinic mainly due to variable 
responses that originated from unstandardized treat-
ment protocols such as different light and PS doses. 
Novel optical imaging techniques can quantify PDT-
dosimetry related parameters such as local light and 
PS dose in tissue and PDT response related parameters 
such as tissue oxygenation and blood flow noninvasive-
ly without any contrast agent administration, thereby 
providing real-time feedback about the treatment ef-
ficacy for optimizing and standardizing PDT.
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INTRODUCTION
Head and neck malignancies refer to malignancies arising 
from the oral cavity, pharynx, nasal cavity and sinuses[1-3]. 
Head and neck squamous cell carcinoma (HNSCC), con-
stituting approximately 90% of  malignancies in the head 
and neck region, remains the fifth most common form 
of  cancer worldwide with an incidence of  approximately 
800000 new cases per year[4]. Most of  these tumors may 
be attributed to risk factors such as tobacco and alco-
hol consumption. HNSCC is a heterogeneous disease 
with different stages ranging from benign squamous 
hyperplasia, dysplasia, carcinoma in situ (CIS) to invasive 
carcinoma[3]. Early stage diagnosis and treatment of  HN-
SCC increases the likelihood of  successful treatment and 
improves patients’ quality of  life, lowers risk of  mortality 
and health costs[5,6].

Substantial efforts concentrate on early detection with 
fair success, but still many patients present with clinically 
evident tumors that require effective treatment[7]. Several 
treatment options are available including surgery, che-
motherapy, radiation therapy or combinations thereof[8]. 
In spite of  improvements in these treatment modalities, 
they have their own limitations. For example, surgery 
may require resection of  vital tissue such as part of  the 
tongue resulting in functional loss. On the other hand, 
organ-preserving surgery can result in high recurrence 
rates. Nonsurgical management with chemo and radiation 
therapies to improve local-regional disease results in only 
modest or suboptimal improvements in survival but with 
significantly high cost side effects including speech and 
swallow function[9]. These conventional therapies may 
induce permanent vasculature dysfunction and necrosis, 
severe toxicities and irreversible injuries to non-tumor tis-
sue such as the oral mucosa and the salivary glands, often 
resulting in morbidity and severe impairment of  patients’ 
quality of  life. Further, normal tissue toxicity such as mu-
cositis, bleeding and imflammation may lead to changes 
in applied dose quantity, and treatment re-schedule, 
which may affect treatment efficacy and outcome. For 
these reasons, an alternative treatment modality that is 
effective, safe, repeatable, minimally invasive and non-
surgical is desired for the management of  head and neck 
malignancies. 

Photodynamic therapy (PDT) uses light to activate a 
photosensitizer (PS) in the presence of  oxygen for local 
tissue destruction, has potential in these respects and is 
particularly attractive due to its significant level of  normal 
tissue preservation and its repeatability without cumula-
tive side effects[10]. It has potential impact particularly for 
cases with multiple lesions and wide-spread early stage 
head and neck diseases (e.g., leukoplakia, invasive carci-
noma) in the oral cavity[11]. However, PDT has not found 
widespread applications at the clinic mainly due to vari-
able responses that originated from unstandardized treat-
ment protocols such as different light and PS doses. Op-
tical imaging can quantify local light and PS dose in tissue 
and monitor PDT; and therefore can provide feedback 
about the treatment efficacy. Thus, we expect optical im-

aging modalities will help in optimizing and standardizing 
PDT. Below we will detail PDT treatment and optical 
imaging for monitoring and ultimately predicting PDT 
response.  

CLINICAL PDT
PDT is an emerging treatment option for many malignan-
cies including head and neck. It is minimally invasive with 
much less side effects compared to conventional therapies. 
Since it does not have any significant accumulative side ef-
fects, it can be repeated many times and be applied before 
or after chemotherapy, radiation therapy. It can also be 
used as an adjuvant therapy to these therapies and surgery 
to eliminate residual microscopic tumor cells. PDT light 
can be delivered at the surface for wide and superficial 
malignancies and pre-malignancies such as mucosal dys-
plasia and CIS in the oral cavity. Interstitial light delivery 
is applied in treating thick and deep tumors for the aim of  
debulking tumors as an adjuvant to surgery.

Basics of PDT 
PDT efficacy depends on three main elements: a suffi-
cient amount of  light, photosensitizing drug (also called 
PS) and available oxygen in tissue. The PS is activated 
during light illumination and the active PS reacts with 
molecular oxygen to produce singlet oxygen that induces 
direct cell killing, vascular destruction and immune re-
sponse[12,13]. Most PSs are administered systematically but 
some can be applied topically for head and neck lesions 
in the oral cavity and nonmelanoma skin tumors. After 
a specific time, depending on the PS itself, PS accumu-
lates specifically more in the diseased site compared to 
normal and surrounding periphery sites. Tumor to nor-
mal tissue contrast is generally 2-3 fold with a passive 
targeting mechanism, but even 10-fold contrast has been 
reported[14]. At the optimal time point of  accumulation, 
a specific wavelength of  light depending on the optical 
absorption properties of  the PS is shined at a predeter-
mined power to activate the PS to create a photodynamic 
reaction. Due to specific accumulation of  the PS and 
localized light illumination, PDT is a local therapy rather 
than a systemic therapy like chemotherapy. The treat-
ment volume depends on both PS and light penetration 
depth. For example, for the cases of  Photofrin®, which 
is the first FDA-approved PS that was developed here at 
Roswell Park Cancer Institute, light illumination is at ap-
proximately 630 nm with a penetration depth of  5 mm or 
less. Thus, Photofrin® has been in use worldwide to treat 
early stage carcinomas in many organs including the head 
and neck. 

Superficial and interstitial PDT approaches for head and 
neck diseases 
Previous studies have shown that PDT is safe and ef-
fective in the treatment of  early carcinomas of  the head 
and neck[2,10,11,13,14-35]. PDT is an excellent choice for early-
stage malignancies since local treatment and limited light 
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penetration eliminates the side effects that can occur in 
the sensitive areas of  the oral cavity such as soft palate. 
Lasers are the choice for the light sources and laser light 
is delivered via surface illumination by using a micro-lens 
as shown in Figure 1A. For deeper and thicker tumors, 
however, superficial illumination is not suitable. In this 
case, light is delivered by feeding laser fibers through 
needles placed directly into the tumor (Figure 1B). This 
approach is very similar to brachytherapy or interstitial 
radiotherapy[36,37].

CHALLENGES 
One of  the main challenges of  PDT is treating deeper 
and thicker tissues. However, this is not an issue for su-
perficial malignancies. Pain management is a frequently 
reported challenge[38]. Another common side effect of  
PDT is the long-term skin photosensitivity, especially for 
the cases of  systemic administration of  PSs such as Pho-
tofrin® (porfimer sodium). ALA-PDT is another widely 
used treatment option for early stage malignancies with 
much reduced skin photosensitization, but with the draw-
back of  severe pain during treatment, often necessitating 
anesthesia. Therefore, the development of  PSs that do 
not induce long-term photosensitivity, produce durable 
results and are patient friendly is of  significant clinical 
benefit. In this respect the second generation PSs, such as 
Photoclor (HPPH) used in our clinical trials, have shown 
clinical promise with their improved efficacy, higher pen-
etration depths and significantly less skin photosensitivity. 

Variable outcomes are the main roadblock to wider 
use of  PDT. The lack of  standardized protocols with the 
same light and PS type and doses, as well as imprecise 
dosimetry drives the variable PDT responses[36,37]. There 
is strong evidence that variations in clinical response are a 
direct result of  dosimetry that does not take into account 

individual differences[39]. In order to bring PDT to a full 
realization of  its potential benefits, quantitative tools are 
likely to play an essential role. They can provide standard-
ization of  site-specific individualized protocols by assess-
ing light and PS doses.

Another challenge for clinical PDT of  the head and 
neck is the difficulty in predicting the responders and 
non-responders[36]. Quantitative optical imaging tools can 
play a crucial role in filling this niche. These tools are cur-
rently in primitive stages and not widely used in clinical 
settings for monitoring PDT mainly because optical mea-
surements may require extra clinical time and extra fiber 
replacements during PDT. The techniques are limited to 
pre- and post-PDT measurements but with the advent 
of  new technologies they can be adapted for monitor-
ing during PDT, which would have three-fold benefits: 
(1) reduced required clinical time, (2) no interruptions 
of  treatment light for the optical measurements, and (3) 
more accurate quantification of  kinetics of  PDT-related 
parameters such as photobleaching and blood flow ki-
netics, which have been shown to be predictors of  PDT 
response[36,40-50].

CLINICAL OPTICAL IMAGING FOR PDT 
MONITORING
Tissue oxygen level is crucial for effective PDT since the 
PS initiates chemical reactions that result in cellular and 
vascular damage in targeted tissue in the presence of  
oxygen. Tissue oxygenation is highly affected by vascular 
parameters such as blood flow and blood oxygenation. 
During the PDT process, PS is consumed continuously. 
Thus, the efficacy of  PDT is dependent on the vascular 
parameters and PS level and consumption (photobleach-
ing)[50,51]. Vascular parameters and PS level change during 
PDT and these changes may be useful early markers for 
therapy response[36,44,52-54]. 

Optical imaging is a wide topic that includes many dif-
ferent imaging approaches. Here we will focus on a sub-
division called diffuse optical spectroscopies (DOS) for 
probing millimeter to centimeter deep tissue[55-61]. In this 
context, DOS includes diffuse reflectance spectroscopy 
(DRS)[62-67], diffuse fluorescence spectroscopy (DFS)[40,67-70] 
and diffuse correlation spectroscopy (DCS)[71,72]. We 
have recently developed a multi-modal optical imaging 
technique that combines DRS, DFS and DCS in a single 
instrument and showed the feasibility of  quantification 
of  optical parameters (absorption and scattering), drug 
concentration and vascular parameters such as blood 
flow and oxygenation in a clinical setting[44,73].

Multi-modal optical instrument 
The technical details of  our multi-modal optical system 
can be found elsewhere[44,73], but here we briefly mention 
the basic working principles. The instrument performs 
measurements sequentially in the order of  blood flow 
(DCS), optical parameters, blood oxygenation and vol-
ume (DRS), and fluorescence (DFS). Figure 2A and B 
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Figure 1  Representation for light delivery during surface and interstitial 
photodynamic therapy. A: Surface illumination photodynamic therapy (PDT) 
for treating superficial malignancies. Laser light is directed to tissue surface via 
micro-lens fiber. Tumor is located superficially; B: Interstitial PDT treatment for 
deeper and thicker malignancies. Individual fibers are placed inside 19-gauge 
needles and inserted into tissue. Number of fibers is selected according to 
treated volume.
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shows the picture and schematic diagram of  the instru-
ment, respectively. The DCS instrument has a 785 nm, 
long coherence length laser (Crysta Laser), four single 
photon-counting detectors (SPCD, Perkin-Elmer), and a 
custom-built autocorrelator board (Correlator.com). Pho-
todetector outputs were fed into a correlator board and 
intensity autocorrelation functions and photon arrival 
times were recorded by a computer. After blood flow 
measurements, the second laptop initiates fluorescence 
(DFS) and reflectance (DRS) data acquisition by utilizing 
TTL switching via a data acquisition card (DAQ, Nation-
al Instruments). In absorption (DRS) mode, broadband 
diffuse reflectance measurements were taken by exciting 
the tissue with tungsten halogen lamp (Ocean Optics) 
and collecting the light with the Master channel of  a two-
channel spectrometer (Ocean Optics). In fluorescence 
(DFS) mode, a 410 nm laser diode (Power Technology) 
excites the PS in Soret band and the slave channel of  the 
spectrometer collects the fluorescence spectra. 

A hand-held “surface” probe that holds the light 
source and detector fibers can be used for measuring 
superficial malignancies by directly placing the tip of  the 
probe on the tissue surface (Figure 2C). Although the 
instrument stays the same, the hand-held surface probe is 
ill-suited for interstitial light delivery and noninvasive mea-

surements and the probe-tissue interface must be changed 
accordingly. For an “interstitial” probe, source and detec-
tor fibers are placed inside a catheter (Figure 2D). 

Optical parameters and local light dose distribution by 
DRS 
Currently the standard PDT light dosimetry at the clin-
ics is based on the prescribed incident dose, which does 
not take into account reflected and scattered light in the 
lesion. Head and neck malignancies can exhibit a multi-
focal, wide-field nature of  invasion and they may occur at 
diverse sites (e.g., tongue, lip, palate, etc.). Therefore, they 
can have different optical parameters resulting in consid-
erable inter- and intra-patient variations in the deposited 
local dose[11]. It has been shown that the measured effec-
tive local dose can be more than 5-fold greater than the 
incident administrated dose, illustrating the need for in 
situ dose monitoring on an individual basis[39]. Dosimetry 
systems using isotropic light detectors to measure both 
incident and scattered light are becoming more available 
in clinical systems[36,37]. Multi-channel systems that can 
measure light dose at multiple points of  interest in real 
time can provide on-line feedback to clinicians during 
treatment planning.  

Tissue absorption and tissue scattering parameters 
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instrument; B: During the measurements at the operating room; C: Diagram of multi-modal clinical optical instrument; D: Interstitial optical probe for measurements in 
deep and thick tumors. Adapted from the reference[45] with the permission.
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modify light attenuation and thus affect the true light 
dose delivered to the whole three-dimensional tissue vol-
ume. Thus, direct light dose measurements may not be 
sufficient to quantify volumetric light distribution. Since 
malignancies can be highly heterogeneous, three dimen-
sional optical parameter mapping can show heterogeneity 
of  local light dose to the whole lesion volume. Several 
techniques are available for mapping of  optical param-
eters (optical absorption and scattering) in vivo. Most of  
them are based on the photon diffusion equation with 
multi source-detector separations. Photon fluence (rate) 
is measured as a function of  source-detector distance and 
measured data is fit to the diffusion model to extract op-
tical parameters.

Local PS dose distribution by DFS and DRS 
It has been demonstrated that PSs demonstrate signifi-
cant inter- and intra-patient heterogeneity in distribution, 
leading to variations in the accumulated PDT dose and 
treatment failures[36,74,75]. It has been also suggested that 
the variation of  the treatment outcome can be reduced 
by adjusting the light dose based on the pretreatment PS 
distribution so that PDT dose is uniform in the whole 
disease[36,75-78]. Although DRS can be used to quantify 
PS concentration by using the absorption peak of  PSs, 
DFS is the preferred choice for this aim, since the fluo-
rescence contrast is usually higher than the absorption 
contrast in vivo. However, fluorescence signal is affected 
by the tissue optical properties, and thus is not directly 
related to PS concentration. Ratiometric methods (with 
respect to optical attenuation and autofluorescence) may 
correct this signal distortion significantly[79,80]. More-
over, short source-detector separation (or single source-
detector) based optical probes and empirical calibration 
techniques that calibrate the system with respect to refer-
ence optical phantoms may allow quantification of  drug 
concentration. For quantifying PS concentration using 
DFS data, background subtracted fluorescence signal is 
usually normalized with the reflectance data obtained 
by DRS[65,66,70,81]. Fluorescence signal is assumed to be a 
linear combination of  contributing components (i.e., PS 
fluorescence, tissue autofluorescence, etc.). The normal-
ized tissue fluorescence is fit to the modeled tissue fluo-
rescence to extract PS concentration[44,73].

Tissue response monitoring by DRS and DCS 
Tissue oxygen is crucial for effective PDT[36,82-84]. Tissue 
oxygen, in turn, is affected by vascular parameters such 
as blood oxygenation, blood volume and blood flow[50,52]. 
Most PSs have significant vascular disrupting effects, and 
can create substantial vascular changes. All these param-
eters are inter-dependent to each other and can change 
continuously during PDT[4,36]. Blood flow changes during 
PDT correlated strongly with tumor growth delay, and 
blood oxygenation and volume changes were correlated 
with PDT outcome[50,52,85]. Moreover, PS photobleach-
ing has been shown to be a surrogate marker of  PDT 
response[40,86-90]. Therefore, continuous monitoring of  

these parameters could be useful for providing real-time 
treatment feedback, and may serve as quantitative in vivo 
markers for assessing treatment response[4,36,63]. 

For quantifying vascular parameters such as blood 
oxygenation and blood volume, an analytic diffuse reflec-
tance model can be utilized to fit the diffusion model to 
experimental diffuse reflectance data obtained by DRS. 
We assume tissue absorption is composed of  a linear 
contribution from oxy-hemoglobin and deoxyhemoglo-
bin in blood, and PS absorption. Blood volume is related 
to total hemoglobin concentration and is defined as the 
sum of  oxy-hemoglobin and dexoy-hemoglobin concen-
trations, and blood oxygen saturation is defined as the 
ratio of  oxy-hemoglobin concentration to total hemoglo-
bin concentration. Tissue scattering is usually modeled 
as Mie type behavior that is related to scatterer size and 
concentration[91]. A multi-wavelength fitting algorithm is 
usually used to directly extract the hemoglobin concentra-
tions or blood oxygen saturation and blood volume[63,92,93]. 
Blood oxygen saturation is related to tissue oxygen and 
hypoxia[52,94] and blood volume is related to microvessel 
density[95].

Tissue blood flow is measured using a previously 
described and validated DCS instrument, which mea-
sures rapid light intensity temporal fluctuations in tissue 
and then uses the autocorrelation functions associated 
with these fluctuations to extract information about the 
speed of  moving tissue scatterers, in this case red blood 
cells[44,49,96-101]. The decay rate of  the autocorrelation func-
tion is related to blood flow[99-101]. DCS is advantageous 
compared to conventional imaging modalities in that it 
measures directly blood cell movements and does not 
need any contrast agent administration and pharmacoki-
netic models to quantify blood flow.

A surrogate molecular marker for PDT efficacy
It is often desired to correlate noninvasive parameters 
with other techniques such as molecular biomarkers 
of  a treatment response. We have shown previously in 
preclinical models and clinical biopsy samples that the 
cross-linking of  the signal transducer and activator of  
transcription 3 (STAT3) correlates with the accumulated 
PDT dose and can be a quantitative biomarker of  cel-
lular killing[102,103]. The crosslinking is identified by im-
munoblot analysis for STAT3 protein in the extracts 
from tumor tissue sections calculated as homodimeric 
complex Ⅰ relative to total STAT3 signal[102,103]. We com-
pared our measured indices with the STAT3 crosslinking 
as showcased below.

A clinical case report 
In our previous work we demonstrated the assessment of  
PDT response-related multi-parameters of  blood flow, 
oxygenation, blood volume, PS concentration in the same 
clinical setting of  Photoclor (HPPH)-mediated PDT in 
head and neck lesions in the oral cavity[44]. We reported an 
interesting case where two patients had lesions treated with 
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the same administered PS dose (HPPH, 4.0 mg/m2) and a 
similar delivered light dose (approximately 125 J/cm2), but 
the accumulated local doses were more than 100-fold dif-
ferent as determined by the STAT3 crosslinking (Table 1). 
The first patient had a large CIS of  the hard palate on the 
roof  of  the mouth and PDT induced photoreaction with 
35% STAT3 crosslinking, and the second patient had high-
grade dysplasia in a papilloma of  the buccal mucosa with 
only 0.3% STAT3 crosslinking (Figure 3). We quantified 
local PDT-related parameters with diffuse optical methods 
to investigate whether this substantial difference could be 
detected noninvasively since these parameters can affect 
accumulated local dose.

As Table 1 summarizes, PDT-induced changes in the 
quantified optical parameters were significantly different 
between these lesions. Changes in PS concentration (∆
cHPPH), blood flow index (∆BFI) and blood volume 
fraction (∆BVf) were significantly higher in Patient-1 (P1) 
than in Patient-2 (P2), but the changes in blood oxygen 
saturation were similar for both patients, though the trend 
was different: P1 had an increase and P2 showed a de-
crease trend. 

We further investigated whether this difference could 
be observed before therapy by quantifying pre-PDT 
contrasts (mean ± SE) by noninvasive methods. All pa-
rameters except blood volume fraction were significantly 
different between the lesions (Table 2). The lesion of  P1 
had more favorable properties related to accumulated lo-
cal PDT dose, since its PS content as well as blood flow, 
blood volume and blood oxygen saturation were higher 
than P2.

Our results indicated that parameters quantified with 
DOS at pre-PDT as well as PDT-induced changes may be 
indicative of  local PDT reaction and may be in vivo predic-
tors of  PDT outcome. Since each parameter showed dif-
ferent contrast and therapy-induced changes, one param-
eter alone may not be a strong indicator of  PDT response 
and multi-parameters assessed by optical methods may 
provide accurate measure of  PDT response[44]. 

CONCLUSION
In summary, PDT is regarded as an emerging treatment 
option for the head and neck malignancies. PDT can be 
applied repetitively if  the previous treatment fails. With 
the advent of  newly developed PSs, specificity and pen-
etration depth can be improved. The simplicity of  the 
PDT treatment and reduced cost of  technology such as 
light sources and light delivery devices can help wide us-
age at the clinical settings. Moreover, there is a need for 
standardization of  clinical protocols by using the same 
light and drug types and doses. Novel optical methods 
can provide PDT-dose related parameters such as optical 
parameters and PS concentration in the whole lesion, as 
well as can quantify blood flow, oxygenation and PS pho-
tobleaching for assessing the PDT response and provid-
ing feedback to clinicians for optimization and standard-
ization of  PDT in clinics. 
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Abstract
We report a case of successful treatment of chronic 
hepatitis C infection with telaprevir-based triple therapy 
in a patient with hemophilia A complicated by factor Ⅷ 
inhibitor. A twenty-two years old male with hereditary 
hemophilia A and high-titer factor Ⅷ inhibitor was tak-
ing maintenance doses of recombinant factor Ⅷ. He 
visited our clinic for treatment of his chronic hepatitis C 
with the newly instituted protease inhibitor based ther-
apy. He was diagnosed with hepatitis C genotype 1a at 
one year of age. He was initiated on telaprevir, ribavirin 
and peg-interferon for treatment of hepatitis C and 
qualified for response-guided therapy. He completed 
treatment at 24 wk with minimal adverse effects. No-
tably, after 4 wk of hepatitis C treatment, his factor Ⅷ 
inhibitor screen was negative and the dose for recom-
binant factor Ⅷ decreased by half of the initial dosing 
before he was treated for hepatitis C. We suspect that 
suppressing hepatitis C may help decrease factor Ⅷ in-
hibitor level and the need for recombinant factor Ⅷ.

© 2013 Baishideng. All rights reserved.
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Core tip: This is a case of a patient who has Hemo-
philia A with factor Ⅷ inhibitor and chronic hepatitis C. 
After successfully treating the patient’s hepatitis C with 
protease-inhibitor based triple therapy and achieving 
response-guided therapy with negative hepatitis C virus 
RNA after week 4, the patient’s need for recombinant 
factor Ⅷ decreased significantly.

Singh G, Sass R, Alamiry R, Zein N, Alkhouri N. Hepatitis C 
treatment with triple therapy in a patient with hemophilia A. 
World J Clin Cases 2013; 1(3): 106-107  Available from: URL: 
http://www.wjgnet.com/2307-8960/full/v1/i3/106.htm  DOI: 
http://dx.doi.org/10.12998/wjcc.v1.i3.106

INTRODUCTION
Chronic hepatitis C virus (HCV) infection has been a 
heavy burden to patients with hemophilia[1]. Patients with 
hemophilia A frequently receive transfusion of  factor Ⅷ 
as part of  their management which can lead to develop-
ment of  antibodies that can neutralize factor Ⅷ[2]. HCV 
infection by itself  and its treatment with interferon can 
lead to the development of  auto-antibodies including ac-
quired factor Ⅷ inhibitor[3,4]. Therefore, treating HCV in 
hemophiliacs with factor Ⅷ inhibitor remains challenging. 

CASE REPORT
A 22-year-old male with a history significant for heredi-
tary hemophilia A complicated by refractory high-titer 
factor Ⅷ inhibitors and hepatitis C genotype 1a infection 
diagnosed at the age of  1 year was referred to our clinic 
regarding hepatitis C treatment. The patient has been 
treated with recombinant human factor Ⅷ 6000 IU Bid 
to maintain his factor level at around 20%. He was also 
receiving rituximab (to help decrease his factor Ⅷ auto-
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antibodies) every 4-6 mo for 3 years. Liver biopsy was not 
performed prior to starting HCV treatment due to con-
cerns about bleeding and the patient was HCV treatment 
naive. Patient was started on hepatitis C telaprevir-based 
triple therapy (telaprevir 750 mg tid, weight based ribavi-
rin, and peg-interferon alpha-2a) with good virologic re-
sponse (HCV RNA was undetectable at treatment weeks 
4, 12 and 24). He qualified for response-guided therapy 
and completed his treatment at 24 wk. He tolerated 
therapy relatively well without the need to dose reduce 
his ribavirin or peg-interferon alpha-2a. Interestingly, 
within a few days after starting telaprevir therapy his fac-
tor Ⅷ level started to increase significantly and after four 
wk of  hepatitis C treatment, his factor Ⅷ inhibitor screen 
was negative and his need for recombinant factor Ⅷ 
decreased by 50% as shown in Figure 1. His HCV RNA 
remained negative at 24 wk after he completed telaprevir-
based therapy and the patient achieved a sustained viro-
logic response.

DISCUSSION
To our knowledge, this is the first case report on using 
telaprevir-based triple therapy in a hemophilia patient 
with factor Ⅷ inhibitor. Acquiring factor Ⅷ inhibitor 
after HCV infection has been described in previous 
literature[5]. In our patient, we speculate that the HCV 
infection itself  was inducing production of  a factor Ⅷ 

inhibitor. Consequently, the production of  factor Ⅷ in-
hibitor was suppressed once the virus was cleared with 
appropriate therapy. This case demonstrates that HCV 
therapy was safe and that suppressing HCV may help 
decrease factor Ⅷ inhibitor level and the need for recom-
binant factor Ⅷ. We hope that our report will encourage 
other practicing clinicians to treat this challenging patient 
population. 
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Figure 1  A graph demonstrating factor Ⅷ levels and dosage while on telaprevir-based triple therapy. 
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Abstract
An elderly gentleman presented to the emergency de-
partment with a recent history of dyspnoea, collapse 
and transient neurological symptoms. He was noted 
to be hypoxic with a significantly elevated D Dimer. A 
computer tomography pulmonary angiogram demon-
strated a large embolus with a further filling defects 
within the left and the right atria, abutting the inter-
atrial septum. Suspicion of a paradoxical pulmonary 
embolus was raised and the patient subsequently un-
derwent echocardiography which confirmed a patent 
foramen ovale (PFO). He was commenced on warfarin 
therapy. In patients with elevated right heart pressure, 
a PFO can be unmasked and give rise to cerebral em-
boli. Clinical suspicion should be raised in patients with 
pulmonary emboli or deep venous thrombosis if there is 
a concomitant history of focal neurological symptoms.

© 2013 Baishideng. All rights reserved.
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foramen ovale; Stroke

Core tip: Patent foramen ovale (PFO) are common but 
usually closed and asymptomatic due to the greater 
pressure in the left heart. They however pose a par-
ticular risk for patients with large pulmonary emboli (PE) 
where they can open providing a right to left shunt 
when the right heart pressure rises due to pulmonary 
arterial obstruction by PE. In these circumstances 
thrombus can transit the PFO paradoxically embolising 
systemically. We report a case of a patient with a large 
PE who had a cerebral embolus where thombus is im-
aged straddling the PFO at computer tomography pul-
monary angiography.

Cormack L, Murchison JT. Paradoxical embolus straddling 
patent foramen ovale demonstrated by computed tomographic 
pulmonary angiography. World J Clin Cases 2013; 1(3): 108-110  
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v1/i3/108.htm  DOI: http://dx.doi.org/10.12998/wjcc.v1.i3.108

INTRODUCTION
Patent foramen ovale (PFO) is estimated to be present in 
approximately 27% of  the population[1]. Under normal 
physiological conditions where left-sided heart pressure 
exceeds right-sided pressure, the foramen remains closed. 
However, in circumstances where right-sided pressure is 
elevated, for example in pregnancy, cor pulmonale or in 
the presence of  pulmonary thromboembolic disease, the 
foramen can be opened which may result in paradoxical 
emboli entering the left-heart and systemic circulation. 
The presence of  thrombo-embolic disease and a PFO 
thus increases the risk of  stroke.

This case highlights the value of  computer tomog-
raphy (CT) pulmonary angiogram, for example when 
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compared to perfusion scanning, in assessing right heart 
strain as a result of  pulmonary embolus, in addition to 
the possibility of  detecting paradoxical embolus when 
present.

CASE REPORT
Case presentation
An 80-year-old gentleman with history of  type 2 diabetes, 
chronic renal impairment and hypertension presented to 
the emergency department with marked dyspnoea, diz-
ziness and collapse but without loss of  consciousness. 
There were no features to suggest underlying infection. 
He also described transient left-sided paraesthesia and 
weakness, which had largely resolved by the time he was 
assessed. He was noted to be hypoxic and tachycardic 
with a markedly raised D Dimer (34704 µg/L). CT pul-
monary angiography was requested which confirmed the 
presence of  large pulmonary emboli, but also a further 
filling defects within the left and right atria (see investi-

gations below). Bubble contrast echocardiography con-
firmed the presence of  a PFO.

Investigations
CT pulmonary angiogram: Large bilateral pulmonary 
artery emboli with a further serpiginous filling defect vis-
ible within the left atrium, abutting the inter-atrial septum 
and extending into the left atrium. Appearances represent 
a paradoxical embolus caught in a PFO (Figure 1).

Unenhanced CT brain examination (performed the 
day after computed tomographic pulmonary angiog-
raphy): High attenuation within the medial aspect of  the 
left occipital lobe, in keeping with acute haemorrhage due 
to haemorrhagic transformation of  an infarct/embolic 
infarct (Figure 2A).

Magnetic resonance imaging brain examination, 
without contrast: Performed 19 d after CT brain exami-
nation to rule out multiple emboli to the brain in order 
to help decide whether to surgically close the PFO. This 
showed bilateral occipital increased FLAIR signal with 
restricted diffusion in keeping with infarction. High T1 
signal in the left occipital lobe consistent with a degree of  
haemorrhagic transformation (Figure 2B). 

Echocardiography: With bubble contrast, confirmed the 
presence of  a PFO.

Treatment
The patient was commenced on warfarin therapy to treat 
pulmonary embolus. He was not considered for surgical 
closure of  the PFO.

Outcome and follow-up
The patient made a good recovery initially. A follow-up 
CT brain performed because of  a fall and head injury 
sustained at home eighteen months following initial pre-
sentation did not show any further ischaemic events.

109 June 16, 2013|Volume 1|Issue 3|WJCC|www.wjgnet.com

Figure 1  Findings at computed tomographic pulmonary angiography. A: Computer tomography pulmonary angiogram (CDPA) demonstrating a serpiginous low 
attenuation filling defect in the left atrium which extends across into the right atrium through a patent foramen ovale representing a paradoxical embolus (oblique axial 
view). There are also filling defects in the left lower lobe pulmonary artery due to pulmonary emboli; B: Demonstrating a filling defect in the left atrium filling defects 
in the right lower lobe pulmonary artery due to pulmonary emboli (axial view); C: CDPA demonstrating a filling defect in the left atrium, abutting the intra-atrial septum 
and bowing of the intra-ventricular septum due to raised right heart pressure (axial view).

Figure 2  Neurological imaging. A: Unenhanced computer tomography brain 
examination (axial view) demonstrating left occipital high attenuation with sur-
rounding low attenuation; B: Magnetic resonance imaging brain examination 
(axial view, FLAIR sequence) demonstrating left occipital lobe infarct with 
haemorrhagic transformation.

A B C

A B



DISCUSSION
Previous case reports of  paradoxical pulmonary emboli 
have been able to demonstrate thrombus within a pat-
ent septal defect on echocardiography[2,3], however this 
finding has not been previously reported on CT pulmo-
nary angiography. Further cases have shown a PFO only 
(without thrombus)[4], or have failed to demonstrate the 
source of  the right-to-left shunt[5]. 

CT pulmonary angiography is the gold standard for 
detecting acute pulmonary embolus[6]. It has a high sensi-
tivity (83%-100%) and specificity (89%-97%)[7,8]. An ad-
ditional advantage of  computed tomographic pulmonary 
angiography is the assessment of  right ventricular/left 
ventricular (RV/LV) ratio as an indicator of  severity in 
acute pulmonary embolism. Transverse RV/LV diameter 
ratio has been shown to be significantly higher in patients 
who die in hospital than amongst those who survive 
acute pulmonary embolus[9]. 

Visualisation of  thrombus within the atria or ven-
tricles is an unusual finding which should prompt further 
investigation of  a septal defect and right-to-left shunt. 
Whilst the clinical history alone in this particular case may 
have been sufficient to provoke investigation of  a PFO, 
the finding of  thrombus within the left atrium made the 
presence of  a PFO almost certain and may therefore 
have expedited echocardiography and neuro-imaging.

According to National Institute for Clinical Excel-
lence guidelines, the optimal treatment of  patients with 
a PFO who have had a thromboembolic event remains 
undefined[10]. Medical management with antiplatelet or 
anticoagulation therapy is frequently used to reduce the 
risk of  further paradoxical thrombi. Closure of  the PFO 
may be performed in patients who have further embolic 
events despite medical management, or in cases where 
anticoagulant therapy in contraindicated. Percutaneous 
procedures allow closure of  the PFO without the need 
for major surgery. In this case the presence of  acute 
haemorrhage, presumed to be haemorrhagic transforma-
tion of  an embolic infarct, further complicated manage-
ment, however the decision was made that it was in the 
patient’s best interest to proceed with anticoagulation. 
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Abstract
Spinal spondylosis is an extremely common condition 
that has only rarely been described as a cause of syrin-
gomyelia. We describe a case of syringomyelia associ-
ated with cervical spondylosis admitted at our division 
and treated by our institute. It is the case of a 66-year-
old woman. At our observation she was affected by 
moderate-severe spastic tetraparesis. T2-weighted 
magnetic resonance imaging (MRI) showed an hyper-
intense signal within spinal cord from C3 to T1 with a 
more sharply defined process in the inferior cervical 
spinal cord. At the same level bulging discs, facets and 
ligamenta flava hypertrophy determined a compression 
towards subarachnoid space and spinal cord. Spinal 
cord compression was more evident in hyperextension 
rather than flexion. A 4-level laminectomy and subse-
quent posterior stabilization with intra-articular screws 
was executed. At 3-mo follow up there was a regres-
sion of tetraparesis but motor deficits of the lower 
limbs residuated. At the same follow up postoperative 
MRI was executed. It suggested enlargement of the 

syrinx. Perhaps hyperintensity within spinal cord ap-
peared “bounded” from C3 to C7 with clearer margins. 
At the level of surgical decompression, subarachnoid 
space and spinal cord enlargement were also evident. 
A review of the literature was executed using PubMed 
database. The objective of the research was to find an 
etiopathological theory able to relate syringomyelia with 
cervical spondylosis. Only 6 articles have been found. 
At the origin of syringomyelia the mechanisms of com-
pression and instability are proposed. Perhaps other 
studies assert the importance of subarachnoid space 
regard cerebrospinal fluid (CSF) dynamic. We postu-
late that cervical spine instability may be the cause of 
multiple microtrauma towards spinal cord and conse-
quently may damage spinal cord parenchyma generat-
ing myelomalacia and consequently syrinx. Otherwise 
the hemorrhage within spinal cord central canal can 
cause an obstruction of CSF outflow, finally generating 
the syrinx. On the other hand in cervical spondylosis 
the stenotic elements can affect subarachnoid space. 
These elements rubbing towards spinal cord during 
movements of the neck can generate arachnoiditis, 
subarachnoid hemorrhages and arachnoid adhesions. 
Analyzing the literature these “complications” of cervi-
cal spondylosis are described at the origin of syringo-
myelia. So surgical decompression, enlarging medullary 
canal prevents rubbings and contacts between the 
bone-ligament structures of the spine towards spinal 
cord and subarachnoid space therefore syringomyelia. 
Perhaps stabilization is also necessary to prevent insta-
bility of the cervical spine at the base of central cord 
syndrome or syringomyelia. Finally although patients 
affected by central cord syndrome are usually managed 
conservatively we advocate, also for them, surgical 
treatment in cases affected by advanced state of the 
symptoms and MRI. 

© 2013 Baishideng. All rights reserved.

Key words: Syringomyelia; Cervical spondylosis; Syrin-
gomyelia surgery; Syringomyelia etiology; Syringomy-

CASE REPORT

World J Clin Cases  2013 June 16; 1(3): 111-115
 ISSN 2307-8960 (online)

© 2013 Baishideng. All rights reserved.

Online Submissions: http://www.wjgnet.com/esps/
wjcc@wjgnet.com
doi:10.12998/wjcc.v1.i3.111

111 June 16, 2013|Volume 1|Issue 3|WJCC|www.wjgnet.com

World Journal of
Clinical CasesW J C C



Table 1  Review of the literature
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considered an exclusion criterion. 
Only 6 articles have been found (Table 1). Lucci et al[6] 

reported 3 cases in their work. In all of  them a relation be-
tween neurogenic osteoarthropathies of  the upper limbs 
and intramedullary cavity at spinal computed tomography 
scan is described but only the third one denotes a relation 
between “essential” syringomyelia and cervical spondylo-
sis. Lucci admits at the origin of  syringomyelia the bony 
prominence that probably produces ischemia and thus 
causes the degeneration of  the ascending and descend-
ing nervous fibers. Kimura et al[3] present the case of  a 
64-year-old woman. Dynamic magnetic resonance imag-
ing (MRI) revealed instability at C4-C5, spondylosis at 
C5-C6 and the syrinx extended from C2 to T3 level. It 
was reduced remarkably after anterior decompression 
and stabilization. Towards Kimura syringomyelia was 
caused by intermittent spinal cord compression. Butteriss 
et al[7] report a case of  a 70-year-old man with severe de-
generative changes at C5/C6 with a large right paracen-
tral disc-osteophyte complex. An unexpected cord syrinx 
was noted extending from C6/C7 inferiorly to T6. The 
patient declined decompressive surgery. Butteriss advo-
cates surgery directed towards relieving the compressive 
lesion, rather than primary drainage of  the syrinx. Kaar 
et al[2] describe a case of  cervical spondylotic myelopathy 
with instability at C3/C4 and cervicothoracic syrinx at 
MR imaging. In Kaar’s article the decompression and sta-
bilization, without drainage of  the syrinx were considered 
adequate surgical treatment. Rebai et al[5] describe a case 
of  a 70-year-old patient whose brain and cervical MRI 
showed syringomyelobulbia with cervical spondylotic my-
elopathy. Rebai et al[5] proposes a decompressive surgery 
since extensive cervical laminectomy induced mild clinical 
improvement and furthermore a second MRI performed 
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Author Age (yr) 
and sex

Spondylosis level Proposed mechanism

Kaar et al[2] 71, F C3-C4 Instability of the spine
Kimura et al[3] 64, F C4-C5, C6-C7 Intermittent spinal cord

compression
Rebai et al[5] 70, M Not specified A purely extradural de-

compression could be suffi-
cient to induce regression 
of the medullary cavitation.

Lucci et al[6] 56, M C4 The bony prominence pro-
duces ischemia and thus 
causes the degeneration of 
ascending and descending 
nervous fibers

Butteriss et al[7] 70, M C5-C6 Improvement of related 
symptoms after decom-
pressive surgery

Kameyama et al[8] 59, M C3-C4 at C6-C7 The symptoms of the up-
per limbs improved after 
immobilization of the neck

The table exposes case reports about syringomyelia associated with cervi-
cal spondylosis reported in literature. Author, age and sex of the patient, 
spondylosis level and the proposed mechanism at the base of syringomy-
elia are mentioned. F: Female; M: Male.

elia physiopathology

Core tip: Our study assume that central cord syndrome 
can result in syringomyelia. We postulate that cervical 
spine instability may be the cause of myelomalacia and 
consequently syrinx. In cervical spondylosis with related 
central cord syndrome or syringomyelia we underline 
the importance of surgical decompression and stabiliza-
tion. Surgical decompression prevents “complications 
of cervical spondylosis” at the base of syringomyelia. 
Stabilization is also necessary to prevent instability of 
the cervical spine at the base of central cord syndrome 
or syringomyelia. Finally we propose the surgical treat-
ment also for patients affected by central cord syn-
drome showing advanced state of the symptoms and 
magnetic resonance imaging. 

Landi A, Nigro L, Marotta N, Mancarella C, Donnarumma P, 
Delfini R. Syringomyelia associated with cervical spondylosis: A 
rare condition. World J Clin Cases 2013; 1(3): 111-115  Available 
from: URL: http://www.wjgnet.com/2307-8960/full/v1/i3/111.
htm  DOI: http://dx.doi.org/10.12998/wjcc.v1.i3.111

INTRODUCTION
Syringomyelia (Gr. Syrinx = tunnel) is a disease charac-
terized by the presence of  a cystic tubular cavity within 
the spinal cord, containing fluid that might be either 
cerebrospinal fluid (CSF) or indistinguishable from it. It 
is a very complex disorder with multiple etiologies and a 
variety of  proposed mechanisms of  cyst formation. No 
single theory will cover all instances[1]. It may develop 
by various factors. It is most commonly associated with 
complex hindbrain malformations, such as Chiari malfor-
mations, encephalocele and Dandy-Walker cysts. Other 
causes include postmeningitic and posthemorrhagic 
hydrocephalus, basilar invagination, spinal arachnoiditis, 
extramedullary compressions, tethered cord, acquired 
tonsillar herniation, intramedullary spinal tumours. Acute 
traumatic cervical spinal stenosis due to fracture or 
acute severe disc prolapse may result in secondary syrinx 
formation. Spinal spondylosis is an extremely common 
condition that has only rarely been described as a cause 
of  syringomyelia[2-5]. We analyzed the pertinent literature 
trying to show a possible etiopathogenetic mechanism.

CASE REPORT
We describe a case of  syringomyelia associated with cer-
vical spondylosis admitted at our division and treated by 
our institute. Moreover a review of  the literature was ex-
ecuted using PubMed database. Objective of  the research 
was to find an etiopathological theory able to relate sy-
ringomyelia with cervical spondylosis. We included only 
case reports about syringomyelia associated with cervi-
cal spondylosis. The simultaneous presence of  another 
etiopathological factor at the origin of  syringomyelia was 



6 mo after surgery depicted a complete disappearance of  
the bulbo-medullar cavitation with secondary atrophy. 
Kameyama et al[8] presents the case of  a 59-year-old man 
with spondylosis at multiple levels from C3/C4 to C6/
C7, and an intramedullary high signal intensity area from 
the level of  C1 to C3/C4. 

We report the case of  a 66-year-old woman, whose 
presenting symptoms were gait disturbances and loss 
of  balance. These disorders appeared about 9 mo be-
fore our observation. At our observation she was af-
fected by moderate-severe spastic tetraparesis. Cervical 
dynamic-MRI was executed. T2-weighted MRI showed 
an hyperintense signal within spinal cord from C3 to T1. 
This process in the central cord resembled “central cord 
syndrome” with a more sharply defined process in the in-
ferior cervical spinal cord that suggested syrinx (Figure 1). 
In hyperextension (Figure 1B) bulging discs were evident 
at the levels C3-C4, C4-C5, C5-C6, C6-C7 and C7-D1. At 
the same level facets and ligamenta flava hypertrophy de-
termined a compression towards subarachnoid space and 
spinal cord. Spinal cord compression is more evident in 
hyperextension rather than flexion. We decided to under-
go the patient at the surgical treatment. A 4-level laminec-
tomy and subsequent posterior stabilization with intra-
articular screws was executed. In the early post-operative 
days the patient underwent neuromotor rehabilitazion 
and slight improvement of  tetraparesis was evident. At 
3-mo follow up there was regression of  tetraparesis but 
motor deficits of  the lower limbs residuated. At the same 
follow up postoperative MRI was executed. It (Figure 
1D) suggested enlargement of  the syrinx. Perhaps “central 
cord syndrome” appeared “bounded” from C3 to C7. At 
the level of  surgical decompression, subarachnoid space 
and spinal cord enlargement were also evident.

DISCUSSION
Already in the 1950’s some authors found a relationship 
between these two pathological entities. Stern et al[9] rec-
ognized that cervical spondylosis can present sensory and 

motor symptoms quite similar to the syringomyelic ones. 
Brain et al[10] found radiographic lesions of  the cervical 
spine in about 50% of  the syringomyelic cases identical 
to those noted in spondylosis. The possible coexistence 
of  the two diseases was claimed by Smith[11] too. The results 
of  the literature review revealed that compressive mecha-
nism is the major theory at the origin of  syringomyelia as-
sociated with cervical spondylosis. Al-Mefty et al[12] proposed 
that compression causes cystic necrosis (myelomalacia). In a 
second period as the myelomalacia progresses, the necrotic 
tissue is phagocytized leaving a secondary cavity (syrinx) 
within the atrophied spinal cord. Also Uchida et al[13] con-
ducting a study on a twy/twy mouse, a unique animal that 
develops spontaneous spinal cord compression without any 
other reported genetic difference in the anatomy or physiol-
ogy of  the spinal cord, showed that spinal cord mechanical 
compression is characterized by the loss and exfoliation of  
anterior horn neurons with progressive spongy degen-
eration and demyelination in the white matter. Perhaps 
the extent of  demyelination and Wallerian degeneration 
in the white matter increases proportionately with the 
magnitude of  spinal cord compression. On the other 
hand, most of  the apoptotic cells observed were oligo-
dendrocyte. Though insignificant if  compared to acute 
spinal cord injury, the longitudinally diffuse and extensive 
pattern of  oligodendrocyte apoptosis in twy/twy mouse 
may be similar to the secondary damage process ob-
served after acute trauma. In Levine’s study at the origin 
of  syringomyelia is described a subarachnoid obstruction. 
It may result in increasing CSF pressure above the block, 
compared with below generating a transmural hydrostatic 
effect with the collapse of  vessels within the subarach-
noid space above the block, and their dilatation below it. 
This mechanical stress on the cord parenchyma causes 
disruption of  the blood-brain barrier, which in concert 
with raised intravascular pressure results in ultrafiltra-
tion of  crystalloids and accumulation of  fluid[14]. Goel[15] 
state that the fluid may dissect along planes of  weakness 
within the cord resulting in the pathological appearance 
of  a syrinx. It has been postulated that the development 
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A B C D

Figure 1  Preoperative magnetic resonance imaging. A: T2-weighted magnetic resonance imaging revealed hyperintensity of the central spinal cord extended from 
C3 to T1 without clear borders. In the inferior cervical spinal cord hyperintensity appeared more evident suggesting syrinx; B and C: At the same level cervical spinal 
cord compression was determined by bulging discs, facets and ligamenta flava hypertrophy, more evident in hyperextension (B) rather than flexion (C); D: It revealed 
enlargement of the syrinx, but decreased longitudinal extension of “central cord syndrome” bounded from C3-C4 to C7 with clearer borders. At the level of surgical 
decompression also spinal cord and subarachnoid space appeared expanded. 
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of  high fluid pressure and syrinx formation within the 
cord may act to counteract the local effect of  the primary 
compressive lesion and as such may be a protective phe-
nomenon. Several authors[16-21] observing syringomyelia 
in spinal arachnoiditis, stated that intramedullary cystic 
degeneration is caused by ischemia due to circulatory 
disturbance in the subarachnoid space. Also the block-
age of  CSF pathways around the spinal cord, contribute 
to formation of  cystic cavities[22]. It is often believed that 
in syringomyelia with spinal arachnoiditis the CSF enters 
transmurally into the syrinx from the blocked subarach-
noid space[23].

Brierley[24] first demonstrated movement of  CSF 
tracers from the subarachnoid space into the spinal cord 
perivascular spaces. Then Rennels et al[25], Wagner et al[26] 
and Borison et al[27] have shown that horseradish peroxi-
dase injected into the subarachnoid space rapidly labels 
the perivascular spaces of  the brain and spinal cord. 
Rennels et al[25] proposed that a “paravascular” fluid cir-
culation exists in the nervous system, with an active flow 
of  CSF from the subarachnoid space into the perivascular 
spaces around arterioles and continuing through the basal 
lamina around capillaries. Without direct evidence, they sug-
gested that fluid return to the basal lamina around venules 
or into the perivascular space of  emerging veins. Milhorat 
et al[4,28,29] and Cifuentes et al[30] demonstrated that fluid is 
capable of  moving from the spinal cord interstitial space 
into the central canal. Milhorat et al[4,28] suggested that this 
mechanism constitutes the “lymphatic” function of  the 
spinal cord. Cho et al[31] reported that injection of  kaolin 
solution into the spinal subarachnoid space enhanced the 
extension of  intramedullary cavitations in a rabbit model 
of  posttraumatic syringomyelia. Josephson et al[32] demon-
strated spinal cord edema and intramedullary cyst forma-
tion after spinal thecal sac constriction in rats. Klekamp 
et al[33] produced an interstitial type of  edema in the spinal 
cord by placement of  a kaolin-soaked fibrin sponge on 
the posterior surface of  the cat spinal cord at C1 to C2. 
Kimura et al[3] reported about a patient affected by pain 
in the right arm, MRI showed instability at C4-C5 and 
compression of  the spinal cord since a central spinal cord 
hyperintensity was evident in hyperextension. All these 
characteristics can be found in “central cord syndrome”. 
He admitted that the longstanding static and dynamic 
intermittent compression of  the spinal cord caused by 
C4 instability produce disorders of  CSF dynamics in the 
spinal subarachnoid space and associated pooling of  an 
abnormal amount of  CSF in the spinal cord parenchyma. 
Perhaps the sloshing effect of  the pulsatile CSF pressure, 
could make the cavity extend into a rostral and ventral 
direction. Also Kaar et al[2] described a case of  central cord 
syndrome since the patient was affected by dissociated 
sensory loss in the left upper limb, instability at C3-C4 
on plains radiographs and T2-weighted MRI showing 
forward-bulging ligamenta flava and hyperintensity of  the 
central spinal cord in T2-weighted MRI. He attributed 
the origin of  the syrinx to cervical spine instability. Our 
case presents a more sharply defined process in the infe-
rior cervical spinal cord. We postulate that cervical spine 

instability may be the cause of  multiple microtrauma 
towards spinal cord and consequently may damage spinal 
cord parenchyma generating myelomalacia and conse-
quently the syrinx. Another possible theory may supports 
the hemorrhage within spinal cord central canal as the 
cause of  CSF outflow obstruction, finally generating the 
syrinx. On the other hand we can assert the importance 
of  subarachnoid space regard CSF dynamic. Several stud-
ies show that syringomyelia may be caused by tethered 
cord, arachnoiditis, arachnoid adhesions or subarach-
noid hemorrhages. In cervical spondylosis the stenotic 
elements can affect this space. Rubbing towards spinal 
cord during movements of  the neck can generate these 
“complications”. On the other hand cervical spondylosis 
can generate a block of  CSF hydrodynamic within sub-
arachnoid space determining a vascular occlusion of  the 
vessels above the block and consequently a spinal cord 
ischemic injury. Perhaps cervical spondylosis can directly 
damage spinal parenchyma like acute spinal trauma. This 
damage may be proportionally related to the grade of  
stenosis. So surgical decompression, enlarging medullary 
canal prevents rubbings and contacts between the bone-
ligament structures of  the spine towards spinal cord and 
subarachnoid space. 

In conclusion, we can assert that syringomyelia is so 
rarely associated with cervical spondylosis because there 
are many compensating mechanisms (arterial, venous, 
CSF ones), like that of  “lymphatic” circulation, so mild 
and intermittent compression like that found in cervical 
spondylosis hardly can be associated with syringomyelia 
unless there are other associated conditions like arachnoid 
adhesions, post-traumatic arachnoiditis, subarachnoid 
hemorrhages, Chiari malformations that determine an 
alteration towards the subarachnoid space. On the other 
hand, cervical spine instability can generate central cord 
syndrome or syringomyelia. Although patients affected by 
central cord syndrome are usually managed conservatively 
we advocate, also for them, surgical treatment in cases af-
fected by advanced state of  the symptoms and MRI. 
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Abstract
We describe the case of a 67-year-old woman with 
L5-S1 ontogenetic spondylolisthesis treated with 
pedicle fixation associated with interbody arthrodesis 
performed with S1-L5 trans-sacral screwing according 
to the technique of Bartolozzi. The procedure was fol-
lowed by a wide decompressive laminectomy. The pa-
tient had a progressive improvement of the symptoms 
which gradually disappeared in 12 mo. The radiograph 
at 6 and 12 mo showed complete fusion system. The 
choice of treatment in L5-S1 ontogenetic spondylolith-
esis is related to a correct clinical and diagnostic plan-
ning (X-ray, computer tomography magnetic resonance 
imaging, Measurement). In particular, the severity in-
dex and the square of unstable zone, and the standard 
measurements already described in the literature, are 
important to understand and to plane the correct surgi-
cal strategy, that require, in most of the times, fusion 
and interbody artrodesis.
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Core tip: The choice of treatment in L5-S1 ontogenetic 
spondylolithesis is related to a correct clinical and diag-
nostic planning (X-ray, computer tomography, magnetic 
resonance imaging, measurement). In particular, the 
severity index and the square of unstable zone, and 
the standard measurements already described in the 
literature, are important to understand and to plane the 
correct surgical strategy, that require, in most of the 
times, fusion and interbody artrodesis.
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INTRODUCTION
Marchetti and Bartolozzi’s classification[1,2] is the most 
complete one regarding the prognosis and treatment of  
ontogenetic spondylolisthesis, including the description 
of  the high or low dysplastic forms. Unfortunately, how-
ever, does not provide specific criteria to differentiate 
these two subgroups. In particular, it is accepted that the 
treatment of  choice for both high-dysplastic developmen-
tal spondylolisthesis (HDDS) is surgical procedure, but 
it is unclear which is the best surgical strategy. A correct 
preoperative planning based on meticulous radiological 
examinations is crucial for the choice of  the correct sur-
gical treatment to be undertaken which is, when possible, 
a stabilization with interbody fusion.
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CASE REPORT
We describe the case of  a 67-year-old woman with L5-S1 
ontogenetic spondylolisthesis known since 30 years be-
fore. The patients complained recurrence of  15-d lumbar 
back pain episodes that improved after medical therapy. 
She referred difficulty in walking and in the upright posi-
tion because of  the presence of  low back pain and right 
sciatica from 2 years. The patient brought seriated radio-
logical examinations. The first one performed 30 years 
earlier showing a progression of  the spondylolisthesis 
that from Meyerding grade Ⅰ currently has become Mey-
erding grade Ⅲ, with development of  an important sacral 
dysmorphia giving a profile of  an high dysplastic spon-
dylolisthesis HDDS (Figure 1). Neurologically the patient 
presents a sacral kyphosis attitude, semi flexion of  knees 
and hips in an upright position to compensate the pelvic 
imbalance, moderate weakness to the right lower limb at 
the dorsal flexion of  the foot, sensitive disturbances in L5 
territory to the right lower limb, neurogenic claudication 
at 100 m. According to the literature it was performed 
an orthostatic X-ray to visualizes the femoral heads and 
to calculate the dysplasia indexes in order to plan a cor-
rect surgical strategy. We have calculated: slip percentage 
(63%), the sacral-lumbar indexes (lumbar index 45%, pel-
vic incidence 86.2°, sagittal pelvic tilt index 0.52), the pel-
vic nutation indexes (sacral slope 39.9°, pelvic tilt 40.6°, 
sacral inclination 45°) and the sacro-lumbar ratio (77.3° 
slip angle, sacral kyphosis angle 25.8°). In relation to the 
measurements, the diagnosis of  HDDS was confirmed 

(Table 1). The surgical planning requested the evaluation 
of  the severity index and of  the square of  unstable zone 
(Figure 2)[3,4]. All the indexes suggested us the indica-
tion for L4-L5-S1 fusion and L5-S1 interbody fusion to 
be executed with an anterior support. It was decided to 
proceed with pedicle screw fixation associated with inter-
body fusion performed with S1-L5 trans-sacral screwing 
according to the Bartolozzi’s technique[1,2]. The procedure 
was followed by a wide decompressive laminectomy (Fig-
ure 3). The patient had a progressive improvement of  the 
symptoms which gradually disappeared in 12 mo. The ra-
diograph at 6 and 12 mo showed a complete bone fusion 
(Figure 4).

DISCUSSION
The HDDS (Meyerding grade Ⅲ° and Ⅳ°), caused by 
isthmus lysis, are characterized by a specific aspect, the 
pelvic retroversion, which generates an L5 dimorphism 
with trapezoidal shape and a consequent S1 dysplasia and 
round shape of  the sacral promontory. The combination 
of  these deformities causes L5-S1 kyphosis and increases 
the incidence of  the slipping of  L5 on S1. Such defor-
mities cause alteration of  the posture of  the subject; in 
particular the pelvic retroversion causes a compensatory 
flexion of  the hips and knees, in an attempt to realign 
the sagittal balance, and the lumbosacral kyphosis causes 
compensatory hyperlordosis of  the adjacent lumbar seg-
ment. This process cause a considerable torsional force 
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Severity index
SI = D1 × 100/D2
SI = 5.2 × 100/10.4 = 50%
Normal values < 20%

S1

D1

D2

Figure 2  Analysis of the severity index and of the square of unstable 
zone. It’s described by Lamartina[14]. SI: Severity index.

L5

L4

Table 1  Measurements and indexes performed for the opera-
tive planning

Test Our case NR

Slipping      63%
Sacro lumbar indexes Lumbar index      45%  > 50%

Pelvic incidence      86.2°     50°-60°
Sagittal pelvic tilt index        0.52    > 0.70

Pelvic nutation indexes Sacral slope      39.9°     32°-49°
Pelvic tilt      40.6°    7.2°-7.9°
Sacral inclination      45°

Sacro-lumbar ratio Slip angle      77.3°
Sacral kyphosis angle      25.8°

A B

C

Figure 1  Seriated radiological exams showing the progression of the 
spondylolisthesis from grade Ⅰ in 1963, to grade Ⅲ in 2010.

RX 1963 RMN 2008
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on the pelvis burdened by the L5-S1 disc orientation, 
which tends to be perpendicularly to the ground, in rela-
tion to the sacral inclination. This type of  biomechanical 

alterations affects significantly the sagittal balance, gener-
ating shear forces that allows the vertebral body to slide 
ventrally causing a framework of  spondyloptosis[5-11]. In 
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Figure 3  Intraoperative picture that showed the insertion of the trans sacral screw. 

Figure 4  Computer tomography scan at 12 mo follow-up that showed the correct positioning and fusion of the system.
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such cases, treatment of  choice is surgical, and should be 
aimed to correct the sagittal loading, to decompress the 
interested tract and to fuse the mobile segment. In par-
ticular high dysplastic forms need anterior support before 
fusion in order to ensure a longer stability, since the only 
posterolateral or posterior interbody fusion (PLIF, TLIF) 
do not contract enough the foreword slipping of  L5 on 
S1[1,10,12-14]. Pelvic indexes and severity index evaluation 
allow us to identify which HDDS have such shear forces 
that do not permit a L5-S1 short fixation, so that has to 
be involved L4 too. The extension to L4 vertebral body 
is essential in order to reduce the cutting forces and to 
avoid the breaking the system[3,4]. 

Low-grade HDDS (Meyerding Ⅰ and Ⅱ) are treated 
via posterior approach with interbody fusion (PLIF, 
TLIF), or when this is not executable, with PLF, provid-
ing good results in terms of  long term fusion. From a 
technical point of  view, the interbody fusion with anteri-
or approach is the key point for the choice of  treatment; 
the technique of  choice for anterior interbody fusion is 
certainly the ALIF, performed with retroperitoneal an-
terior approach[11]. The advantages of  this approach are: 
the direct visualization of  the L5-S1 disc, the possibility 
of  insertion of  the cage very anteriorly favoring arthrod-
esis, and the possibility of  releasing the disc, increasing 
the mobility of  L5 to S1 and favoring the maneuvers 
of  reduction of  the lysthesis that will be performed via 
posterior approach. The risks associated with the ante-
rior approach are: peritoneal perforation, visceral lesions 
(ureters, bladder, intestines, etc.), vascular lesions (arteries 
and iliac veins), lesions of  the hypogastric plexus (vaginal 
dryness in women and retrograde ejaculation in men) and 
the morbidity linked to the autologous bone graft donor 
site. In addition, the lack of  familiarity to this approach 
puts the spinal surgeon in the position of  having to 
have a general surgeon or a vascular surgeon to perform 
anterior approach. In the light of  this, we decided to 
perform anterior arthrodesis with trans-sacral screw fixa-
tion described by Bartolozzi et al[1,2]. In our opinion, this 
technique has some advantages over ALIF. First of  all, 
the risks related to the anterior approach and to the bone 
donor site morbidity are eliminated. The insertion of  
the screw is possible with the same surgical exposure of  
the via posterior approach, exposing the L5-S1 disc, the 
S1 back wall and the S1 lower limiting; this is achieved 
with a simple laminectomy. The exposure of  the screw 
entry point is obtained by a slight pull of  the dural sac 
medially, without any risk of  neurological damage. Fur-
thermore, as described in the literature, the possibility to 
insert two screws, one on the right site and one on the 
left site, reduces the manipulation on the dural sac. The 
inclination of  the screw has to be almost perpendicular 
to the operating table, so there are no particular needs of  
inclination of  the instrumentation. The screw are auto 
tapping and can be filled within autologous bone, allow-
ing a good interbody fusion that offers excellent fusion. 
From a biomechanical point of  view, the angle assumed 
by the screw respect the stabilization system, pointing 

from the bottom upwards, provides adequate support 
to L5 that in this way counteracts the forces of  sliding 
downward arresting the progression of  the slipping out 
of  the HDDS.The choice of  treatment in L5-S1 ontoge-
netic spondylolithesis is related to a correct clinical and 
diagnostic planning (X-ray, computer tomography, mag-
netic resonance imaging, measurement). In particular, the 
severity index and the square of  unstable zone, and the 
standard measurements already described in the literature, 
are important to understand and to plane the correct sur-
gical strategy that require, in most of  the times, stabiliza-
tion and interbody fusion. The choice of  the technique 
depends on the surgeon and on the grade of  fusion he 
wants to obtain: PLIF < TLIF < ALIF[11,12,14]. HDDS re-
quire anterior support (ALIF or trans-sacral fusion) since 
posterior fusion in long term stabilization have an high 
risk of  failure. The choice to extend the fusion at L4-L5 
cannot be left to chance, but has be carefully planned on 
the basis of  the preoperative exams (square of  unstable 
zone), since in cases where it is necessary, its contribution 
to the stability of  the system is essential.
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Lymph node non-Hodgkin's lymphoma incidentally 
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INTRODUCTION
The association between kidney cancer and lymph node 
lymphoma is infrequent. The biggest series reported with 
the two coexisting tumors included no more than twenty 
patients[1,2]. Nevertheless, many authors have studied this 
relationship and suggest that it might be a statistical state-
ment rather than sporadic.

We report a case of  a nephroureterectomy for a renal 
mass incidentally discovered by imaging techniques. One 
of  the lymph nodes of  the renal hilum was diagnosed as 
non-Hodgkin’s lymphoma B type. With the patient being 
asymptomatic, chemotherapy was not started and exten-
sion studies were requested.

We review the medical literature about the relationship 
between kidney cancer and non-Hodgkin’s lymphoma.

CASE REPORT
We report a 64-year-old man with the incidental ultra-
sound discovery of  a left kidney mass in the context of  
image studies for elevated blood pressure.

Medical history included ankylosing spondylitis with 
no other pathologies. Blood analysis showed low platelets 
with the rest of  parameters within normal limits. One of  
the three urine cytologies showed urothelial atypia. 

Abdominal computed tomography (CT) was request-
ed and revealed a solid mass at the lower pole of  the left 
kidney, in touch with the lower calyceal group, and with 
contrast enhancement, a permeable renal vein and one 
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Abstract
We report the case of a left laparoscopic nephroureter-
ectomy with the incidental discovery of a non-Hodgkin’s 
lymphoma in one of the lymph nodes of the renal hilum. 
A laparoscopic nephroureterectomy was decided on for a 
64-year-old man. Renal cell carcinoma in the kidney and 
one lymph node of the renal hilum with non-Hodgkin’s 
lymphoma was found. Chemotherapy was not started for 
the lymphoma discovery. There are no signs of relapse 
after two years of follow up. Coexistence in the same 
patient is an extremely rare condition. We review the lit-
erature about this issue to clarify this association. 

© 2013 Baishideng. All rights reserved.
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Core tip: This is a case of a nephroureterectomy for a re-
nal mass incidentally discovered by imaging techniques. 
One of the lymph nodes of the renal hilum was diag-
nosed as non-Hodgkin’s lymphoma B type, the patient 
being asymptomatic at that moment. Chemotherapy was 
not started and extension studies were requested.
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hilum adenopathy (Figure 1). 
Exploration of  the ureter with an ureterorenoscopy 

was performed to exclude ureteral lesions. 
After discussion about the case with the contrast en-

hanced computed tomographic images, we performed 
a left laparoscopic nephrectomy and ureterectomy. We 
argued that the laparoscopic nephroureterectomy would 
not add more morbidity post surgery and it would give us 
information about the complete upper left urinary system 
(Figure 2). 

The pathology report described a renal clear cell car-
cinoma, 3.8 cm in diameter and Ⅱ Fuhrman cell grade. 
Additionally, lymphoid spreading was reported at one of  
the lymph nodes of  the left renal hilum with pathology 
stage pT1N0. These findings and the immunochemistry 
studies (which were positive for CD20, bcl-2 and bcl-6 
and negative for CD10) were in concordance with fol-
licular non-Hodgkin’s lymphoma B type and cell grade 2, 
with extension out of  the node capsule and peripheral fat 
(Figure 3). 

The post operative course was uneventful and the pa-
tient was discharged on the fifth day.

The patient was followed up by urology and hematol-
ogy. Extension studies were requested and a neck-thorax-
abdominal CT showed no special radiological findings. 

Bone marrow biopsy was negative for lymph proliferative 
disease. Chemotherapy was not started and after two 
years of  follow up, the patient is asymptomatic with no 
imaging signs of  relapse in the control studies that were 
requested.

DISCUSSION
The American Cancer Society has reported that one of  
five Americans will develop cancer in their lifetime. For 
those patients who develop a tumor, the chance of  de-
veloping a second tumor during their lifetime is one in 
three[1]. 

Renal cell carcinoma (RCC) and non-Hodgkin’s 
lymphoma are relatively common neoplasms that have 
dramatically different natural histories and management 
strategies. These neoplasms are considered curable in the 
early stages but the ability to treat the advanced disease is 
much more limited in renal cell carcinoma[3]. 

Second malignancies reported to be associated with 
renal cell carcinoma include bladder[4], prostate, rectum[5], 
lung[6], non-Hodgkin’s lymphoma and melanoma. In gen-
eral, 27.4% of  the cases were related previously, 44.5% 
were synchronous and 39.2% were subsequent. Rabbani 
et al[7] reported the specific association between non-
Hodgkin’s lymphoma and RCC from the whole sample 
of  patients with RCC (763 patients) with a second pri-
mary malignancy (209 patients). They described 19 cases 
of  non-Hodgkin’s lymphoma, 8 as an antecedent, 8 syn-
chronous and 3 metachronous[7].

Many authors have reported the association between 
non-Hodgkin’s lymphoma and kidney cancer but there 
are contradictory results[8]. However, in one of  the biggest 
series with patients affected by the two kinds of  tumors 
(1425 patients), the standardized incidence of  ratios (SIR) 
were used to estimate the risk of  later primary cancer in 
patients diagnosed with renal cancer, calculated as the 
ratio of  observed numbers (ONo) and expected numbers 
(ENo) of  cases. The SIR for a second primary cancer in 
patients with RCC was significantly higher for bladder 
cancer, melanoma and non-Hodgkin’s lymphoma. Addi-
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Figure 1  Abdominal contrast enhanced tomography with left kidney 
mass.

Figure 2  Yellow kidney tumor in touch with rose node, located at hilum, 4 cm 
in diameter.

Figure 3  A microscopic view of the tumors. In the left, renal conventional 
clear cell carcinoma. In the right, a lymph node with small B cell lymphoma.



tionally, non-Hodgkin’s lymphoma was reported to occur 
with a much stronger rate after renal transplantation[9].

In 1996, Tihan et al[2] studied the coexistence of  RCC 
and lymphoma, with 1252 renal cancer patients and 1660 
non-Hodgkin’s lymphoma patients reported. Two neo-
plasms coexisted in 15 patients, 11 females and 4 males. 
The average age was 62 years. The clinical presentation of  
patients with coexisting RCC and non-Hodgkin’s lympho-
ma showed three patterns. In the most common pattern, 
patients developed lymphoma and staging work up re-
vealed a low grade renal cancer. The second pattern was a 
renal mass and incidental diagnosis of  low grade lympho-
ma located at the retroperitoneum or spleen. In the third 
pattern, there were 9 years between the occurrence of  
renal neoplasm and lymphoma. Most of  the renal masses 
were managed by nephrectomy and the lymphoma with 
chemotherapy. Complete remission was reported in 50% 
of  cases. Consequently, there was a statistical association 
and the possible etiology could be immune deficiencies or 
genetic/familiar predisposition[2]. 

In conclusion, we report the case of  a patient that, 
after an intervention for a kidney tumor, a follicular non-
Hodgkin’s lymphoma was discovered in one of  the lymph 
nodes of  the renal hilum. The coexistence of  RCC and 
non-Hodgkin’s lymphoma is infrequent. However, many 
reports have investigated if  this association is sporadic or 
statistical. In spite of  the existence of  papers in both direc-
tions, the most important studies with a significant num-
ber of  patients suggest that the relationship between these 
two neoplasms is stronger than other kinds of  tumors.

REFERENCES
1	 Trichopoulos D, Li FP, Hunter DJ. What causes cancer? Sci 

Am 1996; 275: 80-87 [PMID: 8701297 DOI: 10.1038/scientifi-
camerican0996-80]

2	 Tihan T, Filippa DA. Coexistence of renal cell carcinoma 
and malignant lymphoma. A causal relationship or coin-
cidental occurrence? Cancer 1996; 77: 2325-2331 [PMID: 
8635103]

3	 Kantor AF, McLaughlin JK. Second cancer following cancer 
of the urinary system in Connecticut, 1935-82. Natl Cancer 
Inst Monogr 1985; 68: 149-159 [PMID: 4088296]

4	 Greenberg RS, Rustin ED, Clark WS. Risk of genitourinary 
malignancies after cancer of the prostate. Cancer 1988; 61: 
396-401 [PMID: 3334974]

5	 Kantor AF, McLaughlin JK, Curtis RE, Flannery JT, Frau-
meni JF. Risk of second malignancy after cancers of the 
renal parenchyma, renal pelvis, and ureter. Cancer 1986; 58: 
1158-1161 [PMID: 3731042]

6	 Begg CB, Zhang ZF, Sun M, Herr HW, Schantz SP. Meth-
odology for evaluating the incidence of second primary 
cancers with application to smoking-related cancers from 
the Surveillance, Epidemiology, and End Results (SEER) 
program. Am J Epidemiol 1995; 142: 653-665 [PMID: 7653476]

7	 Rabbani F, Reuter VE, Katz J, Russo P. Second primary ma-
lignancies associated with renal cell carcinoma: influence of 
histologic type. Urology 2000; 56: 399-403 [PMID: 10962302 
DOI: 10.1016/S0090-4295(00)00682-8]

8	 Rabbani F, Russo P. Lack of association between renal cell 
carcinoma and non-Hodgkin’s lymphoma. Urology 1999; 54: 
28-33 [PMID: 10414722 DOI: 10.1016/S0090-4295(99)00066-7]

9	 Beisland C, Talleraas O, Bakke A, Norstein J. Multiple pri-
mary malignancies in patients with renal cell carcinoma: a na-
tional population-based cohort study. BJU Int 2006; 97: 698-702 
[PMID: 16536756 DOI: 10.1111/j.1464-410X.2006.06004.x]

P- Reviewer  Yokoyama J    S- Editor  Wen LL    
L- Editor  Roemmele A    E- Editor  Ma S

123 June 16, 2013|Volume 1|Issue 3|WJCC|www.wjgnet.com

Fernandez-Pello S et al . Case report and literature review



Colonic lipoma covered by hyperplastic epithelium: 
Case report 

Ju-Ok Yeom, Sun-Young Kim, Eun-Chul Jang, Ji-Youn Yu, Eun Deok Chang, Young-Seok Cho

CASE REPORT

World J Clin Cases  2013 June 16; 1(3): 124-127
 ISSN 2307-8960 (online)

© 2013 Baishideng. All rights reserved.

Online Submissions: http://www.wjgnet.com/esps/
wjcc@wjgnet.com
doi:10.12998/wjcc.v1.i3.124

124 June 16, 2013|Volume 1|Issue 3|WJCC|www.wjgnet.com

World Journal of
Clinical CasesW J C C

Ju-Ok Yeom, Sun-Young Kim, Eun-Chul Jang, Ji-Youn Yu, 
Young-Seok Cho, Division of Gastroenterology, Department of 
Internal Medicine, Uijeongbu St. Mary’s Hospital, the Catholic 
University of Korea College of Medicine, Uijeongbu 480-717, 
South Korea
Eun Deok Chang, Departement of Cilinical Pathology, Uijeong-
bu St. Mary’s Hospital, the Catholic University of Korea College 
of Medicine, Uijeongbu 480-717, South Korea
Author contributions: Yeom JO drafted and edited the manu-
script; Kim SY and Jang EC treated the patient; Yu JY and Chang 
ED contributed to the literature review; Cho YS performed the 
procedure and contributed to the final approval. 
Correspondence to: Young-Seok Cho, MD, PhD, Division of 
Gastroenterology, Department of Internal Medicine, Uijeongbu 
St. Mary’s Hospital, the Catholic University of Korea College of 
Medicine, 65-1 Geumo-dong, Uijeongbu 480-717, 
South Korea. yscho@catholic.ac.kr
Telephone: +82-31-8203658  Fax: +82-31-8472719
Received: January 4, 2013      Revised: April 5, 2013
Accepted: May 9, 2013
Published online: June 16, 2013

Abstract
Colonic lipomas are submucosal nonepithelial tumors 
covered by intact or eroded mucosa. In rare cases, 
alterations in the mucosa covering a lipoma include hy-
perplasia, adenoma, atrophy, ulceration, and necrosis. 
Here, we report a case of a colonic lipoma covered by 
hyperplastic epithelium in a 68-year-old woman. Based 
on the colonoscopy findings, a snare polypectomy was 
performed for a presumptive diagnosis of an epithelial 
lesion; however, the histological examination revealed a 
colonic submucosal lipoma with overlying hyperplastic 
epithelium. 

© 2013 Baishideng. All rights reserved.
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Core tip: we report a rare case of a colonic lipoma with 

overlying hyperplastic epithelium. Removing an asymp-
tomatic colonic lipoma is not necessary, as it may have 
no clinical significance. However, treatment plans for 
colonic lipomas might be reconsidered as transforma-
tion of the mucosa lining of a lipoma could occur in 
small and asymptomatic lesions.

Yeom JO, Kim SY, Jang EC, Yu JY, Chang ED, Cho YS. Colonic 
lipoma covered by hyperplastic epithelium: Case report. World 
J Clin Cases 2013; 1(3): 124-127  Available from: URL: http://
www.wjgnet.com/2307-8960/full/v1/i3/124.htm  DOI: http://
dx.doi.org/10.12998/wjcc.v1.i3.124

INTRODUCTION
Lipomas are generally rare, but are the most common 
nonepithelial benign tumors of  the gastrointestinal 
tract. Colonic lipomas are uncommon mesenchymal 
neoplasms, with a reported incidence of  0.2%-4.4%[1]. 
Colonic lipomas are usually asymptomatic and detected 
incidentally at colonoscopy, radiological investigation, 
surgery, or autopsy. The most common colonoscopic 
finding is a smooth, slightly yellow, spherical polyp, that is 
usually sessile and rarely pedunculated, with intact overly-
ing mucosa[2]. In rare cases, the mucosa covering a lipoma 
shows alterations such as hyperplasia[3,4], atrophy[5], adeno-
matous changes[6,7], and necrosis and/or ulcerations[8-10]. 
We herein report a case of  colonic lipoma covered with 
hyperplastic epithelium in a 68-year-old woman and re-
view the literature pertaining to this condition.

CASE REPORT
A 68-year-old woman with abdominal discomfort for 
several weeks was referred to our department by a private 
internist for further investigation of  a 9 mm polyp in the 
ascending colon that was revealed during a barium enema 
for the evaluation of  symptom. She denied constipation, 
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diarrhea, hematochezia, or melena. Her physical examina-
tion and medical history were unremarkable. All labora-
tory examinations, including complete peripheral blood 
cell counts, blood biochemistry, and carcinoembryonic 
antigen levels were within normal ranges. Colonoscopy 
revealed a sessile polyp about 9 mm in diameter in the 
ascending colon (Figure 1). We resected the polyp using a 
endoscopic mucosal resection (EMR) after a saline solu-
tion injection. No procedural-related complications were 
observed. A histopathological examination revealed a tu-
mor composed of  adipose tissue covered by hyperplastic 
and serrated epithelium consisting of  columnar and gob-
let cells (Figure 2). The patient has been followed closely 
and has shown no recurrence. A follow-up colonoscopy 
revealed no remarkable findings 6 mo after the EMR.

DISCUSSION
Colonic lipomas are benign, slow growing tumors of  
mesenchymal origin that rarely cause symptoms and are 
usually detected incidentally[1,11]. The most common sites 
of  colonic lipomas are the cecum, ascending colon, and 
sigmoid colon, in decreasing frequency. These benign 
tumors arise from the submucosal layer in approximately 
90% of  cases and from the subserosal or intermucosal 
layer in the remaining cases[2]. Pathologically, lipomas are 
composed of  well-circumscribed, mature adipose tissue 
with varying amounts of  fibrous stroma covered with in-
tact colonic mucosa[1,2,11]. 

Diagnostic tools for colonic lipomas include colonos-

copy, computed tomography, barium enema, and endo-
scopic ultrasonography. Among these, colonoscopy allows 
direct visualization of  a colonic lipoma. Lipomas are seen 
as smooth, slightly yellow, rounded polyps with a thick 
stalk or broad-based attachment[2]. Characteristic features 
include the “tenting sign” (grasping the overlying mucosa), 
the “pillow sign” (pressing forceps against the lesion re-
sults in depression or pillowing of  the mass), and the “na-
ked fat sign” (extrusion of  yellowish fat after biopsy)[1,2,11]. 
The current case did not show these three characteristic 
features of  a lipoma but the morphology of  an epithelial 
lesion such as hyperplastic polyp or sessile serrated ad-
enoma. The resected specimen was a submucosal lipoma 
and the covering epithelium was hyperplastic, resembling 
a hyperplastic polyp. The epithelium was serrated and 
comprised of  both columnar and goblet cells, but lacking 
atypia or mitotic activity. To the best of  our knowledge 
the association of  lipoma and hyperplastic polyp has been 
reported only once. Radhi et al[3] showed a large lipoma in 
the sigmoid colon with overlying hyperplastic epithelium 
that was detected during an operation in a patient with 
diverticulitis. It was unclear whether the co-occurrence of  
these entities was coincidental or correlated. Hyperplastic 
polyps have been considered non-neoplastic lesions with-
out malignant potential for many years. However, recent 
studies have shown that some hyperplastic polyps possess 
molecular features similar to those of  colorectal carci-
nomas[12,13]. Several subtypes of  serrated polyps, such as 
sessile serrated adenomas, traditional serrated adenomas, 
and mixed polyps, have been proposed to be colorectal 
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Figure 1  Colonoscopy showing a sessile polyp located in the ascending colon (A), after saline was injected (B), endoscopic mucosal resection was per-
formed (C and D).



carcinoma precursors. In addition to hyperplastic changes 
of  the epithelium lining in a lipoma, rare cases of  adeno-
matous transformation have been reported[6,7]. It is specu-
lated that chronic trauma due to the passage of  stools 
may lead to hyperplasia and adenomatous transformation 
of  overlying mucosa[7]. In rare cases, the colonoscopy may 
reveal ulcerations, a finding that may lead to a mistaken 
diagnosis of  adenocarcinoma[8-10].

Although most lipomas require no treatment, a small 
subgroup requires surgical intervention, including those 
with suspected malignancy, symptomatic lipomas, surgical 
emergencies such as intussusception, and obstruction with 
ulceration and bleeding[1,2,11]. Colonic lipomas < 2 cm can 
be safely removed endoscopically, whereas larger lesions 
should be removed by segmental resection[1,2,14]. In the 
present case, the polyp was initially suspected as a small 
epithelial lesion based on the colonoscopic findings and 
was resected endoscopically.

In conclusion, we report a rare case of  a colonic 
lipoma with overlying hyperplastic epithelium. Remov-
ing an asymptomatic colonic lipoma is not necessary, as 
it may have no clinical significance. However, treatment 
plans for colonic lipomas might be reconsidered as trans-
formation of  the mucosa lining of  a lipoma could occur 
in small and asymptomatic lesions.
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Abstract
Peripheral cemento-ossifying fibroma (PCOF) is a rare 
osteogenic neoplasm that ordinarily presents as an 
epulis-like growth. This is of a reactive rather than neo-
plastic nature and its pathogenesis is uncertain. PCOF 
predominantly affects adolescent and young adults with 
greatest prevalence around 28 years. We report here a 
rare clinical case of PCOF of the mandible, 1 cm mesio-
distally and 1.5 cm occluso-gingivally in diameter, which 
caused difficulty in eating and speech, in a 42-year-old 
female patient. She was asymptomatic for 1 year and 
on follow-up for 6 mo post surgically showed gingival 
health and normal radioopacity of bone without any 
recurrence. Clinical, radiographic and histological char-
acteristics are discussed and recommendations regard-
ing differential diagnosis, treatment and follow up are 
provided. The controversial varied nomenclature and 
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possible etiopathogenesis of PCOF are emphasized.
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Core tip: The cemento-ossifying fibroma is a central 
neoplasm of bone as well as periodontium. The patho-
genesis of this tumor is uncertain. Due to their clinical 
and histopathological similarities, some peripheral ce-
mento ossifying fibromas (PCOFs) are believed to show 
fibrous maturation and subsequent calcification. The 
diagnosis of PCOF based only on clinical observation is 
difficult, hence radiographs and histopathological exam-
ination are essential for accurate diagnosis. In addition, 
a complete excision of the lesion is required to prevent 
reoccurrence.
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jabi H. Peripheral cemento-ossifying fibroma: A case report with 
review of literature. World J Clin Cases 2013; 1(3): 128-133  
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INTRODUCTION
Many types of  localized reactive lesions may occur on 
the gingiva, including focal fibrous hyperplasia, pyogenic 
granuloma, peripheral giant cell granuloma and peripheral-
cemento-ossifying fibroma[1]. These lesions may arise as a 
result of  irritants such as trauma, microorganisms, plaque, 
calculus, dental restorations and dental appliances[2,3]

The 1992 World Health Organization classification 
groups under a single designation (cemento-ossifying 
fibroma) two histologic types (cementifying fibroma and 
ossifying fibroma) that may be clinically and radiographi-
cally indistinguishable[4].
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Peripheral cemento-ossifying fibroma (PCOF) is a 
relatively rare lesion with variable forms. It is defined 
as a well demarcated and occasionally encapsulated le-
sion consisting of  fibrous tissue which contains variable 
amounts of  mineralized material resembling bone (os-
sifying fibroma), cementum (cementofying fibroma) or 
both[5,6].

PCOF usually follows a salient clinical course, except 
in the case of  lesions affecting gingiva which present as 
an enlarging mass that grows progressively, finally pro-
ducing a facial deformity. The pathogenesis of  this lesion 
is uncertain and it is thought to arise from the periosteal 
and periodontal membrane[7]. Because of  the close prox-
imity and similarity to the periodontal tissue, the term 
periodontoma sometimes is applied[8]. There is however 
no proof  to support this connection and their occur-
rence in areas distant from periodontal ligament remains 
unexplained[9]. 

PCOF accounts for 3.1% of  all oral tumors and 
9.6% of  gingival lesions[10]. It may occur at any age but 
exhibits a peak incidence between the second and third 
decades. The average age is around 28 years with females 
being affected more than males[11]. Female predilection 
has been reported to be as high as 5:112[12,13]. Clinically 
PCOFs are sessile or pedunculated, usually ulcerated and 
erythematous or exhibit a color similar to that of  sur-
rounding gingiva[14,15]. These lesions are generally < 2 cm 
in size although lesions larger than 10 cm are occasionally 
observed. About 60% of  the tumors occur in the maxilla 
and more than 50% of  all cases affect the region of  the 
incisors and canines. A potential for tooth migration due 
to the presence of  PCOF has been reported[15-17]. In the 
vast majority of  cases, there is no apparent underlying 
bone involvement visible on roentgenograms. However 
on rare occasions, there appears to be superficial erosion 
of  bone[16,17].

PCOF should be surgically excised and submitted to 
microscopic examination for confirmation of  diagnosis. 
The extraction of  adjacent teeth is seldom necessary or 
justified. Recurrences are uncommon but have been de-
scribed[2]. There have, however, been few reports on this 
rare lesion. A case of  PCOF in the mandibular gingiva of  
a 42-year-old female patient is described here. In this age 

group and in the mandibular anterior quadrant, PCOF is 
rare and has not previously been reported in the literature.

CASE REPORT
A 42-year-old female patient presented at the outpatient 
Department of  Periodontics, Sri Aurobindo Institute of  
Dentistry and Post Graduate Institute Indore, Madhya 
Pradesh, India with the chief  complaint of  gum swelling 
in the lower right back tooth region (Figure 1). The swell-
ing had been present for 1 year and had been slowly in-
creasing in volume over that time. Occasionally bleeding 
occurred when the patient brushed her teeth and was as-
sociated with slight pain. She denied tobacco and alcohol 
use. The patient’s past dental and medical histories were 
unremarkable.

Clinical examination
Extraoral examination showed facial symmetry and the 
overlying skin showed no signs of  inflammation. The re-
gional lymph nodes were palpable but were not enlarged 
or tender.

Intraoral examination revealed a solitary, diffuse, non-
tender pinkish-red growth of  approximately 1 cm × 1.5 
cm, confined to the lingual gingiva in the mandibular II 
premolar region. The lesion was neither fluctuant nor did 
it blanch with digital pressure, and had firm consistency. 
The labial gingiva was not involved. The local irritants, 
plaque and calculus were abundant in the 44, 45 region.

Radiographic examination
Intraoral periapical, occlusal and ortho pantomo roent-
genograms were obtained. The radiographic examination 
showed no signs of  involvement of  the alveolar ridge 
(Figure 2).

Blood investigations
The patient underwent complete blood investigation 
prior to the surgery and all readings, including hemoglo-
bin, bleeding time, clotting time, total and differential 
leukocyte counts were within normal limits. The patient 
was negative for human immunodeficiency virus and 
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Figure 1  Lingual view of the lesion with smooth non-ulcerated surface and broad attachment base. A: The lesion with smooth non-ulcerated surface; B: Broad 
attachment base.
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Australian antigen (hepatitis B surface antigen).

Diagnosis
Provisional diagnosis of  PCOF was made. Clinically, 
the differential diagnosis included pyogenic granuloma, 
fibrous hyperplasia, peripheral ossifying fibroma and pe-
ripheralgiant cell granuloma.

Treatment
Since the gingival growth was diffuse, surgical removal 
by internal bevel gingivectomy was chosen. Under local 
anaesthesia containing xylocaine with adrenaline 1:80000 
concentration, the initial scalloped internal bevel incision 
was made with a 15 No. BP blade at a point far apical to 
the growth. While making this incision, care was taken to 
preserve as much attached gingiva as possible apical to 
the lesion. A second crevicular incision was made with a 
12 No. BP blade at the base of  the pseudopocket, until 

it met the first internal bevel incision. To split the labial 
and palatal, a third interdental incision was made with a 
11 No. BP blade in the adjacent interproximal areas tis-
sue. Only the lingual mucoperiosteal flap was reflected 
with periosteal elevators until the apical end of  internal 
bevel incision was visible. The three incisions completely 
removed the gingival growth which measured 1 cm × 1.5 
cm (Figure 3). The tissue removed was submitted for his-
topathological examination. Adjacent teeth were scaled 
to remove local irritants. Underlying bone was curetted 
to remove periodontal ligaments and periosteum. The 
flap was inspected for any tissue tags and sutured with 
interdental interrupted non-resorbable 3-0 silk sutures 
(Figure 4). Non-eugenol coe-pack was applied both lin-
gualy and labially. The patient was discharged with post-
operative instructions and told to come-back after 7 d for 
suture removal. The patient was given cap. amoxicillin 
500 mg every 8 h, beginning 1 d before the operation and 
continued for a 5-d postoperative period, and 500 mg 
of  acetaminophen three times daily for 5 d along with 
0.2% chlorhexidine gluconate for rinsing twice daily until 
proper plaque control technique could be resumed.

Microscopic examination
The microscopic examination of  the excised tissue re-
vealed a parakeratinized stratified squamous epithelium 
with long and slender rete ridges. Underlying connective 
tissue was fibrocellular, comprising collagen fibers. The 
connective tissue contained a few round to ovoid cemen-
tum-like calcified blood vessels, fibroblasts and dense in-
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Figure 2  Non involvement of bone. A: Intra oral periapical radiograph; B: 
Maxillary occlusal radiograph; C: Ortho pantomo radiograph.
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Figure 3  Excised tissue measuring 1.5 cm × 1 cm. A: Length 1.5 cm; B: 
Width 1 cm.
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flammatory cell infiltrate. Deeper areas showed highly cel-
lular connective tissue comprising plump cells with oval 
nuclei surrounding small globular areas of  calcification, 
resembling cementoids. In some areas bone trabeculae 
with osteocytes and osteoblastic rimming was also seen. 
The features were suggestive of  “PCOF” (Figure 5).

Follow-up
The patient presented for follow-up examination 7 d post 
operatively. The coe-pack and the sutures were removed 
and the operated area was irrigated with normal saline. 
The surgical site appeared to be healing well and there 
was no need to repack the site. At one month postopera-
tively the surgical site had healed completely, the flap was 
well adapted to the underlying bone with physiologically 
scalloped contours and thin knife-edge margins (Figure 6). 
There was no evidence of  recurrence of  the lesion at 6 
mo and the patient was asymptomatic.

DISCUSSION
PCOFs have been described in the literature since the 
1940s. Many names have been given to similar lesions 
such as epulis[1], peripheral fibroma with calcifications[2], 
peripheral ossifying fibroma[2,3] calcifying fibroblastic 
granuloma[18], peripheral cemetifying fibroma[3], peripheral 
fibroma with cementogenesis[19], and peripheral cemento 

ossifying firoma[20]. The sheer number of  names used for 
fibroblastic calcifying gingival lesions indicates that there 
is much controversy surrounding their classification[19].

The basis of  benign fibro-osseus lesions was estab-
lished by Wladron[5]. They are divided into three main 
categories: fibrous dysplasia, reactive lesions (periapial 
cemento-osseus dysplasia, focal cemento-osseus dysplasia 
and florid cementoosseus dysplasia) and fibro-osseus neo-
plasms. PCOF is actually considered as a fibro-osseus dys-
plasia and has been included in the group of  non odonto-
genic tumours since the 1992 WHO classification[5,6]

Alt hough the etiopathogenesis of  PCOF is uncertain, 
an origin from cells of  the periodontal ligament has been 
suggested[20]. The reasons for considering a periodontal 
origin for PCOF include the exclusive occurrence of  
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Figure 4  Interrupted sutures placed with 3-0 black braided silk.

Figure 6  Post operative photograph of surgical site showing satisfactory 
healing 30 d after surgery.

A

B
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Figure 5  The features were suggestive of “peripheral cemento-ossifying 
fibroma”. A: Histological picture showing long slender rete ridges and parake-
ratinized stratified squamous epithelium; B: Round to ovoid basophilic cemen-
tum-like calcifications [hematoxylin-eosin (HE) staining, × 10]; C: Basophilic 
globules of calcified mass along with osteoid tissue, round to ovoid basophilic 
cementum-like calcifications (HE staining, × 40).
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PCOF in the gingiva, the proximity of  gingiva to the 
periodontal ligament and the presence of  oxytalan fibers 
within the mineralized matrix of  same lesions[19]. Exces-
sive proliferation of  mature fibrous connective tissue is a 
response to gingival injury, gingival irritation, subgingival 
calculus or a foreign body in the gingival sulcus. Chronic 
irritation of  the periosteal and periodontal membrane 
causes metaplasia of  the connective tissue and resultant 
irritation of  bone formation or dystrophic calcification. 
It has been suggested that the lesion may be caused by 
fibrosis of  the granulation tissue[7]. The clinical evolution 
of  tumors is usually as follows. Initially asymptomatic, 
the tumor progressively grows to the point where its size 
causes pain as well as functional alteration and cosmetic 
deformities[1,6]. This was observed in our patient who 
presented with an enlarged mass accompanied by slight 
pain and cosmetic deformity. Cases of  tooth migration 
and bone destruction have been reported, but these are 
not common[15,21]. In the present case the lesion was pink, 
firm, slightly tender on palpation with a smooth non-
ulcerated surface and a broad attachment base. The di-
mensions were 1 cm × 1.5 cm, well within the expected 
range. Although the majority of  lesions occur in the sec-
ond decade of  life[12], this female patient was 42-year-old 
with the lesion occurring in mandibular right premolar 
region[11,14,22]. 

Hormonal influences may play a role, given the higher 
incidence of  PCOF among females, the increasing occur-
rence in the second decade and declining incidence after 
the third decade[16]. In an isolated case of  multicentric 
PCOF, Kumar et al[19] noted the presence of  a lesion at an 
edentulous site in a 49-year-old women which gives rise to 
further questions regarding the pathogenesis of  this types 
of  lesion. The same type of  lesion at a dentulous site in a 
50-year-old female was documented by Mishra et al[23].

Radiographically, PCOF may follow different pat-
terns depending on the amount of  mineralized tissue[4-6]. 
Radio-opaque foci of  calcification have been reported to 
be scattered throughthe central area of  the lesion but not 
all lesions demonstrate radiographic calcifications[7].

Underlying bone involvement is usually not visible on 
radiographs. In rare instances superficial erosion of  bone 
is noted[7]. In the present case no radiographic changes 
were found, indicating that this could be an early stage 
lesion. Frequently, PCOF shows similar clinical features 
to other extraosseous lesions. It may be misdiagnosed 
as pyogenic ganuloma, fibrous dysplasia, peripheral gi-
ant cell granuloma, osteoid osteoma, osteoblastoma, 
low grade osteosarcoma, cementoblastoma, chronic 
osteomyelitis and sclerosing osteomyelitis of  Garre[4-6]. 
In general the pyogenic granuloma presents as a red soft 
friable nodule that bleeds with minimal manipulation but 
tooth displacement and resorption of  alveolar bone are 
not observed. Although peripheral giant cell granuloma 
has features similar to those of  PCOF, the latter lacks the 
blue discoloration commonly associated with peripheral 
giant cell granuloma and shows flakes of  calcification, 
radiographically as well histologically. Thus, the diagnosis 
of  PCOF based only on clinical observations can be dif-

ficult and histopathological examination of  the surgical 
specimen obtained by excisional biopsy is essential for an 
accurate diagnosis. All the classic histopathological fea-
tures of  PCOF were present in this case. The preferred 
treatment is surgical, consisting of  resection of  the lesion 
as well as curettage of  its osseous floor (Periodontal liga-
ment and Periosteum) and scaling of  adjacent teeth, as 
was performed in this case. Recovery was uneventful and 
the patient has remained tumor free for 24 wk. Because 
this lesion is poorly vascularized and well circumscribed, 
it is easily removed from the surrounding bone. This is 
one of  the main differences with fibrous dysplasia[5,6].

Prognosis is excellent and recurrence is rare if  cor-
rectly managed[4,5]. The recurrence rate of  PCOF is high 
for reactive lesions[11,16] and recurrence is probably due 
to incomplete removal of  the lesion, repeated injury or 
persistence of  local irritants[16]. The rate of  recurrence 
has been reported at 8.9%[1], 9%[21], 14%[16], 16%[11] and 
20%[2]. Therefore the patient is still on a regular schedule 
of  follow up.

In conclusion, PCOF is a slowly progressive lesion 
generally with limited growth. Many cases will progress 
for long periods before the patient seeks treatment be-
cause of  the lack of  symptoms associated with the lesion. 
A slowly growing pink soft tissue nodule in the anterior 
maxilla of  an adolescent should raise suspicion of  PCOF. 
Since the diagnosis of  PCOF based only on clinical fea-
tures is very difficult, radiographs and histopathological 
examination are essential for accurate diagnosis.

Treatment consists of  surgical excision including 
periodontal ligament periosteum and scaling of  adjacent 
teeth. Close postoperative follow-up is required because 
of  the growth potential for incompletely removed lesions 
and the 8%-20% recurrence rate.
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