
Journal of

Cancer Research and 

Experimental Oncology
Volume  6  Number 1 January 2014

ISSN 2141-2243



 

 

 

 

ABOUT JCREO  
 
The Journal of Medical Laboratory and Diagnosis (JMLD) is published monthly (one volume per year) by 
Academic Journals.  

 

The Journal of Cancer Research and Experimental Oncology (JCREO) is an open access journal that provides 
rapid publication (monthly) of articles in all areas of the subject such as mammography, chemotherapy, cancer 
prevention, advances in monoclonal antibody therapy etc. 

 

Submission of Manuscript  
 
Submit manuscripts as e-mail attachment to the Editorial Office at: jcreo@academicjournals.org. A manuscript 

number will be mailed to the corresponding author shortly after submission.  

The Journal of Cancer Research and Experimental Oncology (JCREO) will only accept manuscripts submitted as 
e-mail attachments.  
 

Please read the Instructions for Authors before submitting your manuscript. The manuscript files should be 
given the last name of the first author.  



 

 

 

Editors  
  
Prof. Lalit Kumar, 
All India Institute of Medical Sciences (AIIMS), 
Department of Medical Oncology, 
Ansari Nagar, New Delhi,  
India. 
  

Prof. Rodica-Mariana I.O.N., 
ICECHIM, Bucharest, 
Romania. 
  

Dr. Tommy Richard Sun-Wing Tong,  
Department of Pathology,  
Montefiore Medical Center of Albert Einstein, 
College of Medicine, 
USA. 
 
 
Dr. Gelu Osian, 
University of Medicine and Pharmacy "Iuliu 
Hatieganu",  
Department of Surgery, 
Romania. 
 
Dr. Asmaa Gaber Abdou, 
Department of Pathology,  
Faculty of Medicine,  
Menofiya University, 
Egypt. 
 
Dr. Hamid Jafarzadeh, 
Mashhad Faculty of Dentistry, 
Iran. 
 
Dr. Imtiaz Wani, 
S.M.H.S Hospital, 
India. 
 
Dr. Laxminarayana Bairy K., 
Kasturba Medical College Manipal-576104, 
India. 
 
Dr. Luca Lo Nigro, 
Center of Pediatric Hematology Oncology,  
University of Catania,  
Catania, 
Italy. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Dr. Mojgan Karimi Zarchi,  
Shahid Sadoughi University of Medical Science,  
Iran. 
 
Dr. Lalit Kumar, 
Institute Rotary Cancer Hospital (IRCH), 
All India Institute of Medical Sciences, 
Ansari Nagar, New Delhi 110029, 
India. 
 
Dr. Pritha Ghosh, 
Indian Institute of Chemical Biology, 
India. 
 
Dr. Sanjay Mishra, 
Department of Biotechnology,  
College of Engineering and Technology, 
(Affiliated to U.P. Technical University, Lucknow),  
IFTM Campus, Delhi Road, Moradabad 244 001,  
Uttar Pradesh,  
India. 
 
Prof. Viroj Wiwanitkit, 
Wiwanitkit House, Bangkhae,  
Bangkok Thailand 10160, 
Thailand. 
 
Dr. Komolafe Akinwumi Oluwole, 
Ladoke Akintola University of Technology  
Teaching Hospital,  
Osogbo, 
Osun state,  
Nigeria. 
 
Dr. Debmalya Barh, 
Institute of Integrative Omics and Applied  
Biotechnology (IIOAB), 
India. 
 
Dr. George Ntaios, 
AHEPA Hospital,  
Aristotle University of Thessaloniki, 
Greece. 
 
Prof. Heidi Abrahamse, 
Laser Research Centre,  
Faculty of Health Sciences,  
University of Johannesburg, 
South Africa. 

 
 

 
 
 
 
 
 
 



 
 
 
 

 
 
 
 

 

Instructions for Author 
 
 

 
Electronic   submission   of   manuscripts   is   strongly 
encouraged, provided that the text, tables, and figures are 
included in a single Microsoft Word file (preferably in Arial 
font). 
 
The cover letter should include the corresponding author's 
full address and telephone/fax numbers and should be in  
an e-mail message sent to the Editor, with the file, whose 
name should begin with the first author's surname, as an  
attachment. 
 
Article Types 
Three types of manuscripts may be submitted: 
 
Regular articles: These should describe new and carefully 
confirmed findings, and experimental procedures should 
be given in sufficient detail for others to verify the work. 
The length of a full paper should be the minimum required 
to describe and interpret the work clearly. 
 
Short Communications: A Short Communication is suitable 
for recording the results of complete small investigations 
or giving details of new models or hypotheses, innovative 
methods, techniques or apparatus.  The style of main 
sections need not conform to that of full-length papers. 
Short communications are 2 to 4 printed pages (about 6 to 
12 manuscript pages) in length. 
 
Reviews: Submissions of reviews and perspectives covering  
topics of current interest are welcome and encouraged.  
Reviews should be concise and no longer than 4-6 printed  
pages (about 12 to 18 manuscript pages). Reviews are also  
peer-reviewed. 
 
Review Process 
 
All manuscripts are reviewed by an editor and members of 
the Editorial Board or qualified outside reviewers. Authors 
cannot nominate reviewers.  Only reviewers randomly 
selected from our database with specialization in the 
subject area will be contacted to evaluate the manuscripts. 
The process will be blind review. 
Decisions will be made as rapidly as possible, and the  
journal strives to return reviewers’ comments to authors as  
fast as possible.  The editorial board will re-review  
manuscripts that are accepted pending revision. It is the  
goal of the JPP to publish manuscripts within weeks after  
submission. 
 

 
 
 
 
 
 
 
 
 

 
 
 

Regular articles 
 
All portions of the manuscript must be typed double-spaced 
and all pages numbered starting from the title page. 
  
The Title should be a brief phrase describing the contents of 
the paper. The Title Page should include the authors' full 
names and affiliations, the name of the corresponding author 
along with phone, fax and E-mail information. Present 
addresses of authors should appear as a footnote. 
 
The Abstract should be informative and completely 
self-explanatory, briefly present the topic, state the scope of 
the experiments, indicate significant data, and point out major 
findings and conclusions. The Abstract should be 100 to 200 
words in length. Complete sentences, active verbs, and the 
third person should be used, and the abstract should be 
written in the past tense. Standard nomenclature should be 
used and abbreviations should be avoided. No literature 
should be cited. 
Following the abstract, about 3 to 10 key words that will 
provide indexing references should be listed. 
 
A list of non-standard Abbreviations should be added. In 
general, non-standard abbreviations should be used only 
when the full term is very long and used often. Each 
abbreviation should be spelled out and introduced in 
parentheses the first time it is used in the text. Only  
recommended SI units should be used. Authors should use   
the   solidus   presentation (mg/ml).   Standard abbreviations 
(such as ATP and DNA) need not be defined. 
 
The Introduction should provide a clear statement of the 
problem, the relevant literature on the subject, and the 
proposed approach or solution.  It should be understandable 
to colleagues from a broad range of scientific disciplines. 
 
Materials and methods should be complete enough to allow 
experiments to be reproduced. However, only truly new 
procedures should be described in detail; previously published 
procedures should be cited, and important modifications of 
published procedures should be mentioned briefly.  Capitalize 
trade names and include   the   manufacturer's   name   and   
address. Subheadings should be used. Methods in general use 
need not be described in detail. 

 

 
 
 
 
 
 
 
 



 

 

 

 

 

Results should be presented with clarity and precision. 
The results should be written in the past tense when  
describing   findings   in   the   authors'   experiments.  
Previously published findings should be written in the  
present tense. Results should be explained, but largely  
without   referring   to   the   literature.   Discussion,  
speculation and detailed interpretation of data should  
not be included in the Results but should be put into the  
Discussion section. 
 

The Discussion should interpret the findings in view of 
the results obtained in this and in past studies on this 
topic. State the conclusions in a few sentences at the end 
of the paper. The Results and Discussion sections can 
include subheadings, and when appropriate, both 
sections can be combined. 
 

The Acknowledgments of people, grants, funds, etc 
should be brief. 
 
Tables should be kept to a minimum and be designed to  
be as simple as possible. Tables are to be typed double- 
spaced throughout, including headings and footnotes.  
Each table should be on a separate page, numbered  
consecutively in Arabic numerals and supplied with a  
heading and a legend. Tables should be self-explanatory  
without reference to the text. The details of the methods  
used in the experiments should preferably be described  
in the legend instead of in the text. The same data should  
not be presented in both table and graph form or  
repeated in the text. 
 
Figure legends should be typed in numerical order on a  
separate sheet.  Graphics should be prepared using  
applications capable of generating high resolution GIF,  
TIFF, JPEG or Powerpoint before pasting in the Microsoft  
Word manuscript file.  Tables should be prepared in  
Microsoft Word.  Use Arabic numerals to designate  
figures and upper case letters for their parts (Figure 1).  
Begin each legend with a title and include sufficient  
description so that the figure is understandable without  
reading the text of the manuscript. Information given in  
legends should not be repeated in the text. 
 
References: In the text, a reference identified by means  
of an author‘s name should be followed by the date of  
the reference in parentheses. When there are more than  
two authors, only the first author‘s name should be  
mentioned, followed by ’et al‘. In the event that an  
author cited has had two or more works published during  
the same year, the reference, both in the text and in the  
reference list, should be identified by a lower case letter  
like ’a‘ and ’b‘ after the date to distinguish the works. 
 
Examples: 
 
Cole (2000), Steddy et al. (2003), (Kelebeni, 1983), (Bane 
and Jake, 1992), (Chege, 1998; Cohen, 1987a,b;Tristan, 
1993,1995), (Kumasi et al., 2001) 
 

 

 

 

 

 

 

 
References should be listed at the end of the paper in  
alphabetical order. Articles in preparation or articles  
submitted for publication, unpublished observations,  
personal communications, etc. should not be included  
in the reference list but should only be mentioned in  
the article text (e.g., A. Kingori, University of Nairobi,  
Kenya, personal communication). Journal names are  
abbreviated according to Chemical Abstracts. Authors  
are fully responsible for the accuracy of the references. 
 
Examples: 
 
Ansell J, Hirsh J, Poller L (2004). The pharmacology and 
management of the vitamin K antagonists: the Seventh ACCP 
Conference on Antithrombotic and Thrombolytic. Therapy   
126:204-233 
 
Ansell JE, Buttaro ML, Thomas VO (1997). Consensus  
guidelines  for  coordinated  outpatient  oral anti coagulation 
therapy management. Ann. Pharmacother. 31:604-615 
 
Charnley   AK (1992). Mechanisms   of   fungal pathogenesis in 
insects with particular reference to locusts.  In:  Lomer  CJ,  
Prior  C (eds), Pharmaceutical Controls of Locusts and 
Grasshoppers: Proceedings of an  international  workshop  
held  at  Cotonou,  Benin. Oxford: CAB International. pp 
181-190. 
 
Jake OO (2002). Pharmaceutical Interactions between Striga 
hermonthica (Del.) Benth. and fluorescent rhizosphere 
bacteria  Of  Zea  mays,  L.  and Sorghum bicolor L. Moench for 
Striga suicidal germination In Vigna unguiculata. PhD 
dissertation, Tehran University, Iran. 
 
Furmaga EM (1993). Pharmacist management of a 
hyperlipidemia clinic. Am. J. Hosp. Pharm. 50: 91-95 
 
Short Communications 
 
Short Communications are limited to a maximum of two 
figures and one table.  They should present a complete study 
that is more limited in scope than is found in full-length 
papers. The items of manuscript preparation  listed  above  
apply to Short Communications with the following differences:  
(1) Abstracts are limited to 100 words; (2) instead of a 
separate Materials and Methods section, experimental 
procedures may be incorporated into Figure Legends and 
Table footnotes; (3) Results and Discussion should be 
combined into a single section. 
 
Proofs and Reprints: Electronic proofs will be sent (e- 
mail attachment) to the corresponding author as a PDF file.   
Page proofs are considered to be the final version of the 
manuscript. With the exception of typographical or minor 
clerical errors, no changes will be made in the manuscript at 
the proof stage. 



 

 

 

 

 

 

 

 

 

 

 

Fees and Charges: Authors are required to pay a $550 handling fee.  Publication of an article in the Journal of Cancer 
Research and Experimental Oncology (JCREO) is not contingent upon the author's ability to pay the charges. 
Neither is acceptance to pay the handling fee a guarantee that the paper will be accepted for publication. Authors 
may still request (in advance) that the editorial office waive some of the handling fee under special circumstances.  
 

Copyright: © 2013, Academic Journals.  
All rights Reserved. In accessing this journal, you agree that you will access the contents for your own personal use but 
not for any commercial use. Any use and or copies of this Journal in whole or in part must include the customary 
bibliographic citation, including author attribution, date and article title.  

Submission of a manuscript implies: that the work described has not been published before (except in the form of an  
abstract or as part of a published lecture, or thesis) that it is not under consideration for publication elsewhere; that if  
and when the manuscript is accepted for publication, the authors agree to automatic transfer of the copyright to the  
publisher.  
 

Disclaimer of Warranties  
 
In no event shall Academic Journals be liable for any special, incidental, indirect, or consequential damages of any 
kind arising out of or in connection with the use of the articles or other material derived from the JCREO, whether or not 
advised of the possibility of damage, and on any theory of liability.  
This publication is provided "as is" without warranty of any kind, either expressed or implied, including, but not 
limited  to,  the  implied  warranties  of  merchantability,  fitness  for  a  particular  purpose,  or  non-infringement. 
Descriptions of, or references to, products or publications does not imply endorsement of that product or publication. 
While every effort is made by Academic Journals to see that no inaccurate or misleading data, opinion or statements 
appear in this publication, they wish to make it clear that the data and opinions appearing in the articles and 
advertisements herein are the responsibility of the contributor or advertiser concerned. Academic Journals makes no 
warranty of any kind, either express or implied, regarding the quality, accuracy, availability, or validity of the data or 
information in this publication or of any other publication to which it may be linked.  

 

 

 



  
 
 
 

Journal of Cancer Research and Experimental Oncology 

 
                                                  Table of Contents:         Volume 6 Number 1      January 2014 

 

 

ARTICLES 

 
 

Research Articles 
 

 
Hypertrophic pulmonary osteoarthropathy as the presenting symptom of  
non-small cell lung cancer: A case report                                                                                        1 
Sheila Nguyen and Mehrnaz Hojjati  
 

                                                                                                                                                    

Levonorgestrel-releasing intrauterine device for management of tamoxifen- 
induced menorrhagia in breast cancer patients                                                                            6                                                                                                          
Mohamed Anwar El-Nory,  Gamal I. El-Habbaa and Gamal Ibrahim Rageh                                                                                
  
  

 

 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
Vol. 6(1), pp. 1-5, January, 2014  

DOI 10.5897/JCREO11.042 

ISSN 1996-0816 © 2013 Academic Journals 

http://www.academicjournals.org/JCREO 

Journal of Cancer Research and  
Experimental Oncology 

 
 
 
 
 
 

Full Length Research Paper 

 

Hypertrophic pulmonary osteoarthropathy as the 
presenting symptom of non-small cell lung cancer:  

A case report 
 

Sheila Nguyen1* and Mehrnaz Hojjati2 
 

1
University of Minnesota Medical School, Minneapolis, Minnesota, USA. 

2
Orthopedic and Rheumatologic Institutes, Cleveland Clinic, Cleveland, Ohio, USA. 

 
Accepted 1 November, 2011 

 

Hypertrophic pulmonary osteoarthropathy (HOA) is a disabling condition that may occur secondarily to 
primary lung carcinoma. Management of joint pain in patients with HOA is challenging, and treatment 
options are experimental. Here we report an unusual case of HOA in a 54 year-old man who presented 
with fever, rash and arthralgia as initial symptoms of an underlying non-small cell lung cancer. He did 
not respond to various treatment modalities including non-steroidal anti-inflammatory drugs (NSAIDs), 
pamidronate, and octreotide. His pain symptoms only improved once chemotherapy was administered. 
This case exemplifies the diagnostic and therapeutic challenge in patients with HOA, and underlines the 
need for further research to better define this disease and appropriately direct therapy. 
 
Key words: Osteoarthropathy, secondary hypertrophic; carcinoma, non-small-cell lung; therapy; pamidronate; 
octreotide 

 
 
INTRODUCTION 
 
Hypertrophic pulmonary osteoarthropathy (HOA) is a rare 
but disabling condition associated with a wide spectrum 
of diseases most notably pulmonary malignancies. It is a 
syndrome characterized by digital clubbing, periostosis of 
the tubular bones and joint pain (Yao et al., 2009). HOA 
can either occur as a primary familial autosomal domi-
nant condition known as pachydermoperiostosis (Bazar 
et al., 2004), or more commonly secondary to conditions 
characterized by arterio-venous shunts such as 
bronchogenic carcinoma, pulmonary metastasis, primary 
intrathoracic neoplasms, and cystic fibrosis (Ntaioset al., 
2008). HOA represents a dilemma in medicine in which 
diagnosis is relatively simple while management is 
exceedingly difficult due to obscure pathogenesis mecha-
nism, various treatment modalities, and individualized 
treatment response (Nguyen  and  Hojjati,  2011).  In  this  

report, we present a case of refractory HOA as an initial 
manifestation of an underlying non-small cell lung cancer 
(NSCLC) and further discuss various treatment 
modalities. 
 
 
CASE REPORT 
 
A 54-year-old Chinese man with 30 years of smoking was 
referred to Rheumatology clinic for evaluation of fevers, 
diffuse rash and arthralgia of 4 weeks duration. His out-
patient course for pain management included naproxen, 
oxycodone/acetaminophen. He was also treated with 
prednisone 40 mg daily and colchicine for suspected gout 
with no improvement. Outside workup was remarkable for 
elevated C-reactive protein (CRP) at  205 mg/L, erythrocyte 
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Figure 1. Photographs of patient’s hands and feet.  
Panel A demonstrates clubbing of his digits and panel B 
demonstrates synovitis of the ankles. 

 

 

  
 
Figure 2.  X-ray image shows nonspecific areas of 

periosteal new bone formation adjacent to the diaphysis 
of tibia. 

 
 
 
 
sedimentation rate (ESR) of 115 mm/hr, and elevated 
alkaline phosphatase 436 IU/L. Physical examination was 
significant for a diffuse erythematous maculopapular rash 
over his trunk and extremities, cervical lymphadenopathy, 
decreased breath sounds, grade 3 clubbing of his digits 
and 2+ pitting edema of the lower extremities.  Musculo-
skeletal examination revealed exquisite tenderness and 
swelling of his wrists, knees, and ankles (Figure 1). 
Differential diagnosis included an unusual infectious 
process, systemic vasculitis, or a paraneoplastic process. 
A comprehensive infectious and rheumatologic workup 
including blood cultures, Mantoux test, rheumatoid factor, 
antinuclear antibody (ANA), anti-neutrophil cytoplasmic 
antibody (ANCA), anti-cyclic citrullinated peptide anti-
bodies (anti-CCP), and cryoglobulins were all negative.  
Knee synovial fluid analysis was non-inflammatory with 
no crystals.  A skin biopsy showed non-specific 
inflammation. 

His chest X-ray and CT scan revealed a mass-like 
consolidation in the left upper lobe of the lung.  Patient 
was treated with ceftriaxone and azithromycin for sus-
pected pneumonia and morphine was administered for 
pain control. Given his presentation with arthropathy in 
the setting of new lung findings, hypertrophic pulmonary 
osteoarthropathy (HOA) was suspected. Bilateral hip, 
femur, tibia, and fibula X-rays were obtained and showed 
scattered periosteal new bone formation adjacent to the 
diaphysis (Figure 2).  A whole body bone scan showed 
increased uptake along the cortex of the bilateral lower 
extremities (Figure 3). Patient was started on IV 
pamidronate, which resulted in only minimal improvement 
of his arthralgia. 

On subsequent workup, PET scan showed increased 
uptake in the left upper lobe with a consolidation mea-
suring 11.2 × 7.1 × 8.2 cm and positive mediastinal lymph 
nodes. Patient underwent a transbronchial needle biopsy 
of the lung mass and pathology came back consistent 
with stage IIIB NSCLC, deemed unresectable. 

He continued to complain of severe diffuse joint pains 
and his arthralgia remained unresponsive to different 
NSAIDs and narcotics.  A second dose of pamidronate 
did not alleviate his joint pains. He then received 
octreotide for 5 days, again with minimal response. 
Eventually patient was started on chemotherapy 
(docetaxel) and had significant improvement of his joint 
pains over the course of the following month and all other 
pain medications were discontinued.  His chemotherapy 
regimen was later switched to carboplatin/abraxane, and 
finallly to oncarboplatin/pemetrexed. Three months later 
patient started on palliative radiation given the poor res-
ponse of his lung cancer to chemotherapy.  He eventually 
expired due to respiratory failure, pneumonia, and severe 
malnutrition 3 months after his initial diagnosis.  
 
 

DISCUSSION 
 

Here we describe a patient who presented  with  HOA  as  
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Figure 3. Bone scan showing increased uptake along the cortex of the 

bilateral lower extremities. 
 

 
 

a paraneoplastic presentation of an underlying malig-
nancy. His arthritis was severe, disabling, and refractory 
to steroids, NSAIDs, pamidronate, and octreotide.  His 
pain improved only after initiation of chemotherapy. HOA 
is difficult to recognize due to its clinical resemblance to 
other rheumatic diseases such as gouty arthritis, rheuma-
toid arthritis, and osteoarthritis. Even when recognized, 
the challenge lies in treatment of symptoms. As early as 
1890, the association of HOA with chronic lung and heart 
diseases was established and to date, there is still no 
known cure for HOA (Ooi et al., 2007). The prevalence of 
HOA in lung cancer ranges from 4 to 32% (Yaoet al., 
2009). In adulthood, HOA most commonly presents in 
NSCLC and mesothelioma, primarily affecting joints of 
distal inter-phalanges and long bones(Ooi et al., 2007). 

The pain associated with HOA is often disabling and 
refractory to conventional analgesics, and effective 
management is primarily dependent on the underlying 
disease (Ooi et al., 2007). Since 1991, it has been 
established as a well-known phenomenon that resection 
of the primary tumor alleviates  HOA  symptoms  (Akizuki  

and Homma, 1991). Up to date, primary treatment of 
underlying disease is still the most widely reported 
modality to be efficacious (Nguyen and Hojjati, 2011). 
The challenge lies in symptomatic treatment of HOA 
when the primary cause cannot be eliminated.  Many 
symptommatic treatment modalities including vagotomy, 
adrenergic antagonist such as propranolol and 
phenoxybenzamine, COX-2 inhibition with rofecoxib, 
other NSAIDs such as ketorolac and indomethacin, 
bisphosphonates, and octreotide have been tried, with 
varying degree of success (Nguyen and Hojjati, 2011). 
Unfortunately there has been no randomized controlled 
trial, to evaluate and compare the efficacy and safety 
profile of these therapeutic modalities.   

Recent proposed therapy involves the use of 
bisphosphonates, a potent inhibitor of osteoclastic bone 
resorption found to be beneficial in treating osteoporosis, 
hypercalcemia of malignancy, and bone metastases 
(Suzuma et al., 2001). There are at least 5 cases 
reported in the literature on successful treatment of HOA 
with pamidronate and zolendronic acid (Speden et al., 1997; 
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Suzuma et al., 2001; Garske and Bell, 2002; Amital et al., 
2004; King and Nelson, 2008). Another promising 
treatment outcome for HOA was reported with octreotide 
(Johnsonet al., 997). It has been suggested that the pain-
relieving efficacy of octreotide for HOA may partly be 
attributed to its inhibitory effects on the production of 
vascular endothelial growth factor (VEGF) and endo-
thelial proliferation (Angel et al., 2005; Yaoet al., 2009). 

In 1987, Dickenson and Martin observed that HOA is 
commonly found in conditions with pathologic shunting 
around the pulmonary vasculature  permitting many 
circulating factors such as platelet derived growth factor 
(PDGF) and VEGF, which are normally inactivated in the 
lungs, to directly enter the systemic vasculature (Kozak et 
al., 2006). The local release of these growth factors leads 
to fibroblast proliferation with increased vascularity and 
permeability resulting in connective tissue changes that 
are the hallmark of clubbing (Dickinson and Martin, 
1987).  Furthermore, VEGF has been identified as an 
osteogenic-angiogenic coupling factor involved in new 
bone formation, vascular hyperplasia, and edema, all are 
typical symptoms of HOA (Towler, 2007; Atkinson and 
Fox, 2004). Both VEGF plasma levels and tissue 
expression have been reported in the majority of the 
diseases associated with HOA (Olán et al., 2004). Most 
recently, reports on reversal of HOA symptoms in 
surgically treated lung cancer, wherein the preoperative 
observed high levels of serum VEGF and interleukin 6 
(IL-6) normalize 1 month post-operation (Hara et al., 
2010). This discovery of VEGF’s role in the development 
of HOA potentiates the use of agents with VEGF 
inhibition such as bevacizumab in the treatment of HOA.   

Interestingly, growth factor inhibition in the treatment of 
HOA is illustrated in a recent case report wherein 
selective epidermal growth factor receptor tyrosine kinase 
(EGFR) inhibitor known as gefitinib induced 
disappearance of periostosis on bone scintigraphy and 
resolution of HOA symptoms in a patient with advanced 
stage lung adenocarcinoma (Hayashi et al., 2005).   

In this paper, we report an interesting case of HOA as 
the initial presenting feature of a primary lung cancer. 
Despite its well-known association with primary lung 
tumor, HOA as a presenting symptom is a rare phenome-
non that may complicate the diagnostic picture and delay 
identification of a more malignant process. Furthermore, 
our patient remained symptomatic despite administration 
of several reported HOA therapies including pamidronate 
and octreotide. Only chemotherapy resulted in partial 
relief of his joint pains. 

 
 
Conclusion 

 
Our case report exemplifies the diagnostic and thera-
peutic challenge in patients with HOA and underlines the 
need for further research, to better define the disease 
process and appropriately direct therapy. 
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This study aimed to evaluate the therapeutic yield of levonorgestrel-releasing intrauterine device (LNG-
IUD) for management of tamoxifen induced menorrhagia in women who had mastectomy for treatment 
of breast cancer. This study included 34 patients who had breast cancer, underwent mastectomy, were 
maintained on tamoxifen post-operatively for at least 6 months, and had also newly developed 
menorrhagia throughout their follow-up period. All the patients underwent clinical examination for 
determination of duration and heaviness of menstrual blood loss (MBL), transvaginal ultrasonography 
(TVU) and endometrial biopsy for exclusion of abnormal pathology, estimation of blood iron indices and 
quality of life (QoL) scoring. Baseline endometrial biopsy detected simple endometrial hyperplasia (EH) 
in 4 patients and 30 patients had proliferative endometrium. Three patients were excluded and 31 
patients completed the follow-up period without the need for shift to hysterectomy. Both mean duration 
and heaviness of MBL showed significant progressive decrease throughout the observation period as 
compared to baseline data. At the end of follow-up period, 5 women became amenorrheic, 2 women had 
moderate MBL and 24 women had mild MBL. Iron indices studies showed significant improvement at 
the end of follow-up as compared to baseline indices and total QoL scoring recorded at 6 and 12 
months after enrollment were significantly higher as compared to baseline scores with significantly 
higher scores at 12 months.  LNG-IUD could be considered as an appropriate therapeutic modality for 
tamoxifen-induced menorrhagia in patients who had mastectomy for breast cancer with significant 
reduction of duration and severity of MBL and improved QoL and iron indices. 
 
Key words: Levonorgestrel-releasing intrauterine device, mastectomy, menstrual blood loss, transvaginal 
ultrasonography. 

 
 
INTRODUCTION 
 
Premenopausal women with a new diagnosis of breast 
cancer are faced with many challenges. Providing health 
care for issues such as gynecologic co-morbidities, repro-
ductive health concerns, and vasomotor symptom control 
can be complicated, because of the risks of hormone 
treatments and the adverse effects of adjuvant therapies. 
It is paramount that health care professionals  understand 

and be knowledgeable about hormonal and non-hor-
monal treatments and their pharmacological parameters 
so that they can offer appropriate care to women who 
have breast cancer, with the goal of improving quality of 
life (Hind et al., 2007).  

Tamoxifen is an orally active selective estrogen recep-
tor modulator that is used in the treatment of breast cancer 

 

*Corresponding author. E-mail: adeladel59@yahoo.com 



 
 
 
 
and is currently the world's largest selling drug for that 
purpose. According to the International Breast Cancer 
Intervention Study, tamoxifen was found to reduce the 
risk of invasive estrogen receptor-positive tumors by 31% 
in women at increased risk for breast cancer and this 
risk-reducing effect of tamoxifen appears to persist for at 
least 10 years (Jahanzeb, 2007; Cuzick et al., 2007). 

However, tamoxifen has some side effects including 
hot flashes, menstrual irregularity, vaginal discharges, 
uterine bleeding, uterine endometrial cancer, hyper-
coagulability, steatosis hepatitis, and risk of thrombo-
embolism. Long-term data from clinical trials have failed 
to demonstrate a cardioprotective effect and beneficial 
effects on serum lipid profiles. Arrhythmia secondary to 
tamoxifen is very rare (Zhou et al., 2007). 

Chronic heavy menstrual bleeding is a common gyne-
cologic condition that causes significant health problems 
and negatively impacts a woman's quality of life. Surgical 
treatments should be reserved for women who have 
pelvic pathology and for those who fail medical therapy. 
The recent United State Food and Drug Agency (US FDA) 
approval of the levonorgestrel-releasing intrauterine 
system as an indicated treatment for heavy menstrual 
bleeding in women who want to use intrauterine devices 
for birth control highlights the potential that this top tier 
contraceptive method offers as a first-line therapy for 
treatment of heavy menstrual bleeding (Nelson et al., 
2010). 

This study aimed to evaluate the therapeutic yield of 
levonorgestrel-releasing intrauterine device (LNG-IUD) 
for management of tamoxifen-induced menorrhagia in 
women who had mastectomy for treatment of breast 
cancer. 
 
 
PATIENTS AND METHODS 

 
This study was conducted at the Departments of Obstetrics and 
Gynecology and General Surgery, Benha University Hospital from 
January, 2007 till January, 2009 so as to allow at least 12 months 
follow-up for the last enrolled case. Inclusion criteria included 
patients who had breast cancer, underwent mastectomy, were 

maintained on tamoxifen post-operatively for at least 6 months and 
had also newly developed menorrhagia throughout their follow-up 
period.  

After obtaining fully-informed patients and/or husbands' consents, 
enrolled patients underwent full history taking, complete general 
and pelvi-abdominal examination. Menorrhagia was diagnosed if 
the duration of menstrual blood loss (MBL) was ≥6 days and/or 
MBL was ≥80 ml and other pathological conditions have been 
excluded (O’Flynn and Britten, 2004; Istre and Qvigstad, 2007). For 
easiness of patients' interpretation of menorrhagia, heaviness of 
MBL in the last 6 months after start of tamoxifen therapy was 
graduated as light, moderate, heavy or very heavy loss and the 
frequency of bleeding or spotting between cycles was defined.  

Patients were informed about the study design (including a 12-
month trial using LNG-IUD for control of MBL) and to shift to 
surgical line of management if the trial failed or the patient 
requested for the shift. Transvaginal ultrasonography was used to 
exclude possible causes of menorrhagia, including myomas and 
endometrial polyps, as well as adnexal pathology,  then  all  women 
underwent cervical smear and D&C biopsy for exclusion of  cervical 
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and endometrial pathologies.   

All women had a negative urine pregnancy test prior to 
levonorgestrel-induced intrauterine system (LNG-IUS) insertion 
which was conducted as an office procedure one day after cessa-
tion of menstrual bleeding. The uterine cavity length was measured 
using uterine sounding, followed by LNG-IUS insertion. Feasibility 
of insertion was defined as difficult if there was moderate or severe 
pain on uterine sounding or if there was need for cervical dilatation, 
requirement for local anesthesia or intravenous sedation for 
accomplishment of dilatation and IUD insertion. Accurate LNG-IUS 
position was documented with transvaginal ultrasonography (TVU) 
immediately after insertion.   

Enrolled women were followed-up every 3 months for grading 

MBL as regards duration and heaviness. Quality of life (QoL) was 
evaluated using the 5-Dimensional EuroQol (EQ-5D) which pro-
vides a single numeric score for mobility, self-care, usual activities, 
pain, and mood, each was scored as 0 or 1 and the total EQ-5D 
score index was calculated; higher scores indicated better QoL 
(EuroQol Group, 1990). The QoL scores were evaluated at time of 
baseline and 6 and 12 months after enrollment.   
 
 
Laboratory investigations 
 
Iron indices were evaluated prior to and 12 months after LNG-IUD 
insertion, collected venous blood sample were divided into two 
parts: 
 
1) The first part was kept in a plane container and was left to clot, 
and then serum was separated by centrifugation at 3000 rpm for 
not less than 5 min and was stored at -20°C. 

2) The second part was put in EDTA tube (about 1.8 mg trik 
EDTA/1 ml blood) for at once hemoglobin estimation.   
 
 
Studied iron indices included 

 
1) Hemoglobin concentration (Hb conc.) was determined by 
cyanomethemoglobin method (International Committee for 

Standardization in Hematology, 1967). 
2) Serum iron concentration was estimated after the separation of 
Fe

+3
 from transferring by means of a detergent mixture in slightly 

acidic solution and reduction of Fe
+3

 to Fe
+2

 with ascorbic acid, 
which then react with ferrozine to give a colored complex (Siedel, 
1984). 
3) Serum ferritin level was determined by ELISA kit (supplied from 
Eurogenetics UK) and was based on a monoclonal antibody-
sandwich technique to ensure an optimal sensitivity and specificity 
(Jacobs et al., 1975). 
 
 
Statistical analysis 

 
Results were expressed as mean±standard deviation (SD), range, 
numbers and percentages. Results were analysed using paired t-
test. Statistical analysis was conducted using Statistical package for 

Social Sciences (SPSS) statistical program, (Version 10, 2002). P 
value <0.05 was considered statistically significant. 

 
 
RESULTS 
 
The study included 34 women fulfilling the inclusion 
criteria and all had menorrhagia with a mean duration of 
9.8±1.5; range: 6 to 13 months. Four endometrial 
biopsies showed endometrial hyperplasia, while the other 
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Table 1. Patients' enrollment data. 
 

Data Value 

Age (years) 43.5±4.3 (32-49) 

Parity (para) 1.9±0.8 (1-3) 
   

Menstrual data (%) 

Duration of MBL (days) 8.7±1.1 (8-11) 

Cycle length (days) 27±3 (23-32) 

MBL heaviness 

Mild 3 (8.8) 

Moderate 10 (29.4) 

Severe 13 (38.3) 

Very severe 8 (23.5) 

Duration of menorrhagia (months) 9.8±1.5 (6-13) 
   

Endometrial biopsy (%) 
Proliferative  4 (11.8) 

Hyperplasia 30 (88.2) 
 

Data are presented as mean±SD and numbers. Ranges and percentages are in parenthesis. 

MBL: Menstrual blood loss. 

 
 

Table 2. IUD data. 
 

Data Finding 

Uterine length data (%) 

Mean±SD 7.4±1.6 (5-10) 

Frequency 

 

≤6 13 (38.2) 

7-9 12 (35.3) 

≥9 9 (26.5) 

    

Insertion data (%) 
Pain on insertion 

No 11 (32.4) 

Mild 18 (53) 

Moderate/severe* 5 (14.6) 
  

Cervical adhesions* 2 (5.9) 

    

Follow-up data (%) 

IUD expulsion 
Partial 2 (5.9) 

Complete 1 (2.9) 
   

Exclusion 

Stopped tamoxifen 1 (2.9) 

Cancer-related death 1 (2.9) 

Complete IUD expulsion 1 (2.9) 
 

Data are presented as mean±SD and numbers. Ranges and percentages are in parenthesis. 
*Difficult IUD insertion. 

 
 
30 biopsies showed normal but proliferative endometrium. 
Patients' enrollment data is as shown in Table 1. 

Mean uterine sounding length was 7.4±1.6; range: 5 to 
10 cm; 9 patients had uterine length of ≥9 cm, 12 patients  
had uterine length of 7 to 8 cm and 13 patients had 
uterine length ≤6 cm. Patients who had endometrial 
hyperplasia (EH) had a mean uterine length of 9.3±1; 
range: 8 to 10 cm, while patients who had proliferative 
endometrium had a mean uterine length of 7.1±1.5; 
range: 5 to 10 cm (Table 2).  

Seven patients had difficult IUD insertion; 2 patients 
had cervical adhesions that were released under anes-
thesia during D&C  for  endometrial  biopsy  taking  which  

facilitated the endometrial biopsy on IUD insertion and 
five patients had required intravenous sedation for 
completion of uterine sounding and IUD insertion. Three 
patients were excluded from the study; one patient had 
stopped tamoxifen according to surgeon's order and was 
excluded, because of loss of the study target, one patient 
had unnoticed complete IUD expulsion that was detected 
on follow-up at 3 months after insertion and the third died, 
because of extensive pulmonary metastasis progressed 
to acute respiratory failure and death. Two patients had 
partial IUD expulsion noticed throughout follow-up visits 
and the IUD was removed and another was successfully 
inserted (Table 2).  
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Table 3. MBL duration and severity reported throughout the study period compared to baseline data. 
  

Data Baseline 3 months 6 months 9 months 12 months 

Duration Mean±SD 8.7±1.1 5.2±1* 3.1±0.9*
†
 1.9±0.8*

†‡
 1.5±0.5*

†‡∫
 

       

Severity (%) 

No 0 0 0 2 (6.5) 5 (16.1) 

Mild 3 (9.7) 16 (51.6) 23 (74.2) 25 (80.6) 24 (77.4) 

Moderate 9 (29) 8 (25.8) 5 (16.1) 3 (9.7) 2 (6.5) 

Severe 12 (38.7) 7 (22.6) 3 (9.7) 1 (3.2) 0 

Very severe 7 (22.6) 0 0 0 0 
 

Data are presented as mean±SD and numbers. Ranges and percentages are in parenthesis. 

*Significance versus baseline data. 
†
Significance versus 3-m data. 

‡
Significance versus 6-m data. 

∫
Significance versus 9-m data. 

 
 
 

Table 4. Mean levels of Iron study parameters estimated at the end of the study compared to baseline data.  

  

Data Baseline 12 months 
Statistical analysis 

t p 

Hemoglobin concentration (g/dl) 10±0.5 (9.2-10.9) 10.6±0.8 (9.7-11.6) 3.656 0.001 

Serum iron (μg/dl) 56.7±9.1 (45-77) 61±7.5 (50-79) 1.841 >0.05 

Serum ferritin (μg/dl) 111.1±18 (77-143) 119.8±22.1 (88-163) 1.913 >0.05 
 

Data are presented as mean±SD; ranges are in parenthesis. 

 
 
 

Both mean duration and heaviness of MBL showed 
significant progressive decrease throughout the observa-
tion period as compared to baseline data. At the end of 
follow-up period, 5 (16.1%) women developed 
amenorrhoea, 2 (6.5%) women had moderate MBL and 
24 (77.4%) women had mild MBL with significantly higher 
frequency of those who had mild MBL as compared to 
baseline frequency (Table 3).  

At the end of follow-up period, irrespective of the dura-
tion or severity of MBL, 8 patients had inter-menstrual 
spotting; however, 5 of these 8 had inter-menstrual 
spotting at the time of study enrollment, thus LNG-IUD 
induced increased frequency of women who had inter-
menstrual spotting by 9.7%.  

In parallel to improved MBL parameters, iron indices 
studies showed significant improvement at the end of 
follow-up compared to baseline indices that manifested 
as significant increase of hemoglobin concentration with 
non-significantly increased serum iron and ferritin (Table 
4). 

Total QoL scoring recorded at 6 month (3.7±0.8; range: 
2 to 5) and 12 months (4.7±0.5; range: 3 to 5) after enroll-
ment were significantly higher (t=3.943, 6.783; P<0.05, 
respectively) as compared to baseline scores (3.3±0.7; 
range: 2 to 4) with significantly (t=5.811, P<0.05) higher 
scores at 12 months compared to at 6 months. Differen-
tial score items showed non-significant difference as 
compared to baseline scores except for mood and pain 
scores that showed the significant change, (Figure 1 and 
Figure 2). 

DISCUSSION 
 
This study relied on the ease of administration of local 
progesterone, its single administration and longevity of 
the effect, and spares the need for daily or weekly 
administration, thereby reducing the possibility of dose 
loss that increases especially with those patients who 
surely receive other drugs or may be admitted for 
administration of chemotherapy or radiotherapy, thus, the 
use of LNG-IUD provided stability of dose and regularity 
of administration. Despite the fact that this study was not 
a comparable one, other previous studies proved the 
superiority of LNG-IUD over oral or injectable 
progesterone preparations. Kau and Ertan (2008) 
reported that the efficacies of oral and intramuscular 
medroxyprogesterone acetate in the treatment of 
menorrhagia were comparable to each other; however, 
the efficacy of LNG-IUS was superior to both. Also, 
Sayed et al. (2011)

 
and Shabaan et al. (2011) found out 

that LNG-IUS was more effective in reducing MBL than 
the combined oral contraceptives in women with fibroid-
related and idiopathic menorrhagia, respectively. 

Three cases had IUD expulsion; 2 partial and a new 
one was inserted and the third case was excluded 
because of unnoticed complete IUD expulsion for a total 
expulsion of 8.8%; however, this higher expulsion rate 
could be attributed to the small sample size as Jensen et 
al. (2008) reported expulsion in 23 of 509 patients for a 
rate of 4.5%. 

 Local    progesterone    slowly    release  IUD  provided 
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Fig . ( 4 ):  Mean  ( + SD )  total QoL scores estimated at time of and  6  and  
12  months after enrollment 

0 

1 

2 

3 

4 

5 

6 

S
c
o

re
 

e
 

Baseline 6  
months 

12  
months 

 
 
 
 
 

  
 

Figure 1. Mean(SD) total QoL scores estimated at time of 6 and 12 months after 

enrollment. 

 
 
 

 

Fig . ( 5 ):  Mood and pain scores recorded at baseline and  6  and  
12  months after enrollment 
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Figure 2. Mood and pain scores recorded at baseline and 6 and 12 months 
after enrollment. 

 
 
 
appreciable outcome manifested as progressive decline 
of both duration and severity of MBL, and in parallel sig-
nificantly increase hemoglobin concentration that could 
be attributed to the decreased loss and to complementary  

increased synthetic rate of red blood cells (RBCs) as 
manifested by the non-significant changes in serum iron 
and iron store ferritin. These beneficial effects are of 
great interest for this patients' group who had cancer-induced  



 
 
 
 
anemia and anemia secondary to chemotherapy and/or 
radiotherapy, so their general health may not withstand a 
third cause of anemia in the form of excessive blood loss. 

The obtained data is in line with the study of Zapata et 
al. (2010) who found out that most women with uterine 
fibroids are likely to have less MBL and higher serum 
levels of hemoglobin, hematocrit and ferritin after in-
sertion of an LNG-IUD. Sayed et al. (2011)

 
and Shabaan 

et al. (2011) compared the efficacy of LNG-IUS versus a 
low-dose combined oral contraceptive in reducing fibroid-
related and idiopathic menorrhagia, respectively, and 
reported significant reduction of MBL and lost days with 
significantly increased hemoglobin levels in the LNG-IUS 
group. 

One of the marvelous data reported in this study was 
the significant reduction of MBL duration and severity in 
the 4 patients with baseline EH, a finding indicating its 
applicability for management of such uterine pathology. 
This result is in line with Wildemeersch et al. (2007) who 
found continuous intrauterine delivery of LNG that 
appears to be a promising alternative to hysterectomy for 
the treatment of EH and could enhance the success rate 
when compared with other routes of progestagen admini-
stration, and the significant reduction of the progesterone 
receptor expression observed during treatment with the 
LNG-IUS appears to be a marker for the strong 
antiproliferative effect of the hormone at a cellular level 
resulting in an inhibition of estrogen bioactivity and 
endometrial suppression. Also, Chan et al. (2007) found 
out that LNG-IUS reduces the occurrence of de novo 
endometrial polyp in women treated with tamoxifen for 
breast cancer.  

Moreover, Kesim et al. (2008) and Trinh et al. (2008) 
found out that LNG-IUS significantly prevent the 
increased risk of endometrial polyps and hyperplasia 
associated with the use of tamoxifen in women with 
breast cancer and this reduce patient discomfort while 
improving treatment adherence. Qi et al. (2008) reported 
that two infertile patients presented with complex atypical 
EH became pregnant following conservative treatment 
with LNG-IUS insertion, and histological morphology of 
endometrial samples after 6 months' exposure to LNG-
IUS showed secretory or atrophic glands with deci-
dualized stroma. Lee et al. (2010) reported that complete 
regression of simple EH was achieved, after insertion of 
LNG-IUS in all cases with the significant proportion 
achieving it within 3 months and all cases had regression 
within 9 months, and in the case of complex atypical 
hyperplasia, the regression was attained at the 9th month 
after insertion of LNG-IUS and as long as LNG-IUS was 
maintained, the EH did not recur.  

Multiple studies tried to explore the underlying mecha-
nisms for the beneficial effects of LNG-IUD on 
menorrhagia reduction; Koh and Singh (2010) reported 
enhanced endometrial expression of plasminogen acti-
vator inhibitor-1/2 in the presence of increased urokinase-
like   plasminogen   activator   receptor   and  tissue- type 
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plasminogen activator antigen and concluded that the 
effects of LNG-IUD on hemostasis appear to be localized 
in the endometrium and systemic hemostasis was not 
duly affected and menstrual blood loss was reduced.  

At the end of follow-up period, irrespective of the 
duration or severity of MBL, the frequency of women who 
had inter-menstrual spotting was increased by 9.7%. This 
finding was previously reported by multiple studies 
evaluating the outcome of LNG-IUD for menorrhagia 
management and could not be considered as obstacle for 
its use. In support of this assumption, all studied patients 
including those who had spotting showed significantly 
higher QoL score with special regard to mood parameter. 
These data go in hand with the study of Heikinheim et al. 
(2010) who found out that uterine bleeding was reduced 
during consecutive use of the LNG-IUS, but women with 
spotting at baseline continued to have more spotting than 
other women. 

In conclusion, LNG-IUD could be considered as an 
appropriate therapeutic modality for tamoxifen-induced 
menorrhagia in patients who had mastectomy for breast 
cancer with significant reduction of duration and severity 
of MBL and improved QoL and iron indices.  
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