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benefits.
7.		EthIcal ResponsIbIlIty
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rules. The study protocol for human experimentation must
conform the ethical guidelines established in the World Medical
Association Declaration of Helsinki (http://www.healthscience.
net/resources/declaration-of-helsinki/). Therefore, all articles
submitted for publication must specify that the ethic standards of
the above committee were adhered to. Any necessary permission
documents from local and international ethic committees must
also be sent with the article. Authors must specify in the method(s)
section that they performed the study according to these principles
and that they obtained “informed consent” from their institution’s
ethic committees and the participants.
		Articles reporting the results of experimental studies on animals
must include a statement that study protocol was approved by the
animal ethics committee of the relevant institution and that the
study was conducted in accordance with “Guide for the Care and
Use of Laboratory Animals” (http://www.nap.edu/catalog/5140.
html). Authors must send the approval of the relevant ethics
committee with the article.
		If any previously published quoted passages, tables, figures, etc. are
used in the article, authors should obtain written permission from
the publication rights holders and the authors, and should specify
this in the article.
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correspondence and that could lead to a prejudiced and unfair
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6.		AUTHORSHIP & CONTRIBUTORSHIP CRITERIA
		
Every author specified in the study should have properly
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International Committee of Medical Journal Editors (http://www.
icmje.org/). The author should accordingly;
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a study and for all aspects of the study.
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features and explanations of any commercial products advertised in
the journal.
		Turkish Journal of Pathology requires all authors to acknowledge,
on the title page of their manuscript, all funding sources that
supported their work, as well as all institutional or corporate
affiliations of the authors that might pose a conflict of interest in
connection with the submitted manuscript.
The confidentiality and privacy of patients and study participants:
		Authors should avoid descriptive information such as patient names,
initials, reference numbers or photographs in their article. Such
information can be published if absolutely necessary for scientific
reasons and only after obtaining written “informed consent” from
the patient (or parents, or guardian). The article must also state that
“informed consent” was obtained.
8.		RelatIons wIth EdItor(s), Author(s) and
Referee(s)
		Editors do not share information regarding articles (article receipt,
review process, referee opinions or final results) with anyone except
authors and referees. Referees and editorial board members cannot
discuss articles in a public manner. Editors must send copies of the
article to the editor once their review is complete. Referee reviews
cannot be printed or disclosed without permission of the author
and editor. Care is taken to keep the identities of the referees. In
some cases, the editor may decide to send referee opinions on the
article to other referees reviewing the same article to inform them
during the process. All articles submitted will be subjected to peer
review by the editorial board, and the authors will be informed
within four weeks. Editorial board reserves the right to make some
revisions in the article. Revised articles should also be accompanied
by a unique letter with responses to reviewers’ comments. Articles
that do not comply with the journal requirements listed below may
be returned without review at the discretion of the editors. If the
journal requests a revision, the author(s) should submit the revised
version within six months. Otherwise , it will be considered a new
submission.
9.		PREPARATION OF ARTICLE
		Articles should be typed in 12 pt (Times New Roman), double
spaced throughout with margins of 2.5 cm, and pages must be
numbered on the right upper corner. Manuscripts must be in
accordance with the International Committee of Medical Journal
Editors: Uniform Requirements for Manuscripts Submitted to
Biomedical Journals (http://www.icmje.org/). Original articles
should not exceed 15 double spaced typewritten pages, and case
reports should not exceed 10 pages. Articles should be sent in either
“doc” or “txt” format and organized as follows:
a.		Title page: The title page should contain the article title,
authors’ names, academic titles and affiliations, a running title
not exceeding 40 characters and the address for manuscript
correspondence including e-mail address and telephone and fax
numbers. If the article was presented at a scientific meeting, a
complete statement including the date and place of the meeting
should be provided.
b.		Abstract and key words: All articles should contain an abstract.
Abstracts must be no longer than 250 words. The abstracts
should be structured [objective, materials and methods,
results and conclusions]. Case reports should also include a
structured abstract [objective, case report(s), and conclusion].
Abbreviations should not be used in the abstract.
		The authors should list three to five key words or phrases taken
from Index Medicus Medical Subject Headings (http://www.
nlm.nih.gov/mesh/MBrowser.html).
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c.		Text: Original articles should be organized in four main
headings: introduction, material and method, results, and
discussion. Define abbreviations at first mention in the text
and in each table and figure. If a brand name is cited, supply
the manufacturer’s name and address (city and state/country).
Case reports should include the following identifiable
sections: introduction, case report(s), and discussion. An
“acknowledgement(s)” section may be added following these
sections to thank those who helped the study or preparation
of the article, if any. The acknowledgements are placed at the
end of the article, before the references. This section contains
statements of gratitude for personal, technical or material help,
etc.
d.		References: References should be arranged according to
the “Uniform Requirements for Manuscripts Submitted
to Biomedical Journals” rules developed by “International
Committee of Medical Journal Editors (ICMJE)”. Some examples
have been provided for frequently used reference types. The
http://www.nlm.nih.gov/bsd/uniform_requirements.html site
should be used for guidance on other types of references not
provided here. Each reference should be numbered and listed
according to their order in the text. They should be referred
to in parentheses at the end of sentences within the text. The
author(s) are responsible for the accuracy of the references.
Journal titles should be abbreviated according to Index Medicus.
Refer to the “List of Journals Indexed in Index Medicus” for
abbreviations of journal names, or access the list at http://www.
nlm.nih.gov/tsd/serials/lji.html. Abbreviations are not used for
journals not in the Index Medicus. Only published articles or
articles “in press” can be used in references. All authors names
must be written, do not use “et al”. Authors must add the DOI
and/or PMID numbers to the end of each citation.
		
Journals:
		Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation
in HIV-infected patients. N Engl J Med. 2002;347:284-7. PMID:
12140307 DOI: 10.1056/NEJMsb020632
		
Books:
Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd
ed. Wieczorek RR, editor. White Plains (NY): March of Dimes
Education Services; 2001.
		
Book chapters:
		Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations
in human solid tumors. In: Vogelstein B, Kinzler KW, editors.
The genetic basis of human cancer. New York: McGraw-Hill;
2002. 93-113.
		
Meeting announcements:
		Christensen S, Oppacher F. An analysis of Koza’s computational
effort statistic for genetic programming. In: Foster JA, Lutton E,
Miller J, Ryan C, Tettamanzi AG, editors. Genetic programming.
EuroGP 2002: Proceedings of the 5th European Conference on
Genetic Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin:
Springer; 2002. p. 182-91.
e.		Tables: Each table must be typed double-spaced on a separate
page following the references. Tables should be numbered
consecutively with Roman numerals in order of appearance
in the text and should include a short descriptive title typed
directly above and essential footnotes including definitions
of abbreviations below. They should be self-explanatory and
should supplement rather than duplicate the material in the
text.
f.		Figures: All figures should be numbered sequentially in the text
with Arabic numbers and should be referred to in parentheses
within the text. Art should be created / scanned and saved as
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either TIFF or JPEG format, submitted as a separate file, and not
embedded in the text file. Electronic photographs, radiographs,
CT scans, and scanned images must have a resolution of at least
300 dpi and 1200x960 pixels. Writing any text on the figures
should be avoided as much as possible.
g.		Figure legends: Include legends for all figures. Legends should
appear on a separate page after the tables, should be brief and
specific, and should include magnification and the stain used.
Abbreviations and symbols used in the figures must be denoted
in the legend.
10.		SUBMISSION OF ARTICLES
		All manuscripts must be submitted on-line through the web
site (http://www.turkjpath.org/submit). The corresponding
author should upload the “Turkish Journal of Pathology Author
Responsibility and Copyright Transfer Form” with the main
manuscript. The copyright transfer form can be downloaded from
“http://www.turkjpath.org/copyright_transfer_form.doc”
11.		ReprInts
		Authors will receive a complimentary electronic (PDF) reprint of
the article. No hardcopy complimentary reprints are provided by
the publisher.
12. CopyrIght
		Copyright Copyright of an accepted article should be transferred to
the Federation of Turkish Pathology Societies. This transfer covers
the exclusive rights to reproduce and distribute the article.
		Authors may make this published article available free on-line
provided that the source of the published article is cited and the
Federation of Turkish Pathology Societies is mentioned as copyright
holder. In such a case, a link to the original article in Turkish Journal
of Pathology accompanied by the following statement should also
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org”. All articles published in this journal are protected by copyright.
No material published in this journal may be reproduced in any
forms without obtaining written permission from the Federation of
Turkish Pathology Societies. The Federation of Turkish Pathology
Societies does not accept any legal responsibility for errors,
omissions or claims with respect to information published in the
Journal. The “Turkish Journal of Pathology Author Responsibility
and Copyright Transfer Form” must be filled out and uploaded by
the corresponding author with the main manuscript. If the form is
not completed as instructed by the primary author, the manuscript
will not be considered for peer review. Each author should have
participated sufficiently in the work, and the corresponding author
should state this. Each field may include more than one author. The
corresponding author accepts that all information included in the
manuscript is complete and has been agreed on by all authors. Any
conflict of interest obtained by financial or personal relationship
and/or financial and material support should be reported by the
corresponding author.
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ABSTRACT
Objective: Inter-observer differences in the diagnosis of HPV related cervical lesions are problematic and response of gynecologists to these
diagnostic entities is non-standardized. This study evaluated the diagnostic reproducibility of “cervical intraepithelial neoplasia” (CIN) and
“squamous intraepithelial lesion” (SIL) diagnoses.
Material and Method: 19 pathologists evaluated 66 cases once using H&E slides and once with immunohistochemical studies (p16, Ki-67
and Pro-ExC). Management response to diagnoses was evaluated amongst 12 gynecologists. Pathologists and gynecologists were also given a
questionnaire about how additional information like smear results and age modify diagnosis and management.
Results: We show moderate interobserver diagnostic reproducibility amongst pathologists. The overall kappa value was 0.50 and 0.59 using the
CIN and SIL classifications respectively. Impact of immunohistochemical evaluation on interpretation of cases differed and there was lack of
statistically significant improvement of interobserver diagnostic reproducibility with the addition of immunohistochemistry.
We saw that choice of treatment methods amongst gynecologists varied and overall concordance was only fair to moderate. The CIN2 diagnostic
category was seen to have the lowest percentage agreement amongst both pathologists and gynecologists. We showed that pathologists had
diagnostic “styles” and gynecologists had management “styles”.
Conclusion: In summary each pathologist had different diagnostic tendencies which were affected not only by histopathology and marker
studies, but also by the patient management tendencies of the gynecologist that the pathologist worked with. The two-tiered modified Bethesda
system improved diagnostic agreement. We concluded that immunohistochemistry should be used only to resolve problems in select cases and
not for every case.
Key Words: Interobserver reproducibility, SIL, CIN, Diagnosis, Gynecologist

INTRODUCTION
Diagnosis and management of Human Papilloma Virus
(HPV)-related cervical lesions is a struggle. The main
problem is which patient to treat, a decision largely
(not solely) based on pathological diagnosis. Diagnosis
is nontrivial due to conflicting classification schemas
[3-class cervical intraepithelial neoplasia (CIN) vs. 2-class
squamous intraepithelial lesion (SIL)] and subjective
(Turk Patoloji Derg 2017, 33:177-191)
Received : 10.04.2017 Accepted : 17.04.2017

diagnostic criteria that are variously interpreted amongst
pathologists (1-3). A recent study by Gage et al. showed
that women would have a different probability of being
treated depending on which laboratory and hence which
pathologists reviewed the biopsy specimen (4).
The aim of this study was to assess the interobserver
reproducibility of the two classification systems of HPVrelated lesions of the cervix, namely the three-tiered “CIN”
Correspondence: Alp UsubÜtÜn
Hacettepe University, Medical Faculty, Department of Pathology,
Sihhiye, Ankara, 06100 Turkey
E-mail: ausubutu@hacettepe.edu.tr Phone: +90 312 305 15 63
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system and the two-tiered “Modified Bethesda” system
(SIL) and to determine if there were any influences other
than morphology on the diagnoses made.
Disease specific biomarkers, such as immunohistochemical
(IHC) stains for p16, Ki-67 and Pro-ExC, have emerged
as adjunctive tools for lesion classification. Shortfalls in
assessing their utility include lack of a clear diagnostic gold
standard, and uncertainty regarding when they should be
implemented and how they are interpreted. We tackled
some of these questions by measuring interobserver
interpretive concordance for p16, Ki-67 and Pro-ExC, and
benchmarking how they influenced diagnostic decision
making.
Lastly, clinical management response to different diagnoses
was evaluated amongst our gynecologist oncologists.
MATERIALS and METHODS
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ProExC: 1=negative, <25% of cells stain; 2=equivocal, 2550% of cells stain; 3=positive, >50% of cells stain.
A total of 19 pathologists completed all phases of the study.
Questionnaire
Pathologists completed a questionnaire about factors
that influence their diagnosis. Gynecologic oncologists
from each contributing center were also queried with a
questionnaire. They were asked to choose from 6 different
treatment options present within these questionnaires as
detailed below:
1- Therapy for infection
2- Follow-up with smear examinations
3- Follow-up with smear and colposcopy
4- Surface ablative therapy (laser or cryosurgery).

Case Selection

5- Conization

21 pathologists from 11 centers joined the study. Each
center contributed six cervical biopsy cases for the study.
The diagnostic spectrum included reactive, “low grade
squamous intraepithelial lesion” (LSIL),“high grade
squamous intraepithelial lesion” (HSIL) and microinvasive
squamous cell carcinoma (mSCC). A total of 66 cases
were collected (19 cervical biopsies, 44 LEEP/conization
materials and 3 hysterectomy specimens). Only one
representative slide from each case was selected.

6- Hysterectomy

Microscopic Examination
The pathologists assessed cases in two rounds, blinded to
the original diagnosis and clinical features in each. They
stratified all cases according to the CIN (CIN1, CIN2,
CIN3) and SIL (LSIL, HSIL) classification systems with an
additional group for the reactive and mSCCs. Round one was
the “initial H&E round” where only H&E stained sections
were evaluated. They also stated if they would require IHC
studies to complement the diagnosis. The second round
was the “follow-up with immunohistochemistry (IHC)”
round, where cases were reevaluated along with IHC stains
for p16, Ki-67 and Pro-ExC.
The IHC stains were scored in a three tiered pattern as
detailed below (5):
P16: 1=negative, no or basal-only staining; 2=equivocal,
bandlike staining of basal layer; 3=positive, full thickness
staining
Ki67: 1=negative, <25% of cells stain; 2=equivocal, 25-50%
of cells stain; 3=positive, >50% of cells stain.
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They completed the questionnaires twice, first, using the
original (pre-study) pathology report, and second, a “reedited standardized” post-study report, where all reports
had the same format and all biopsy specimens accepted
as LEEP material (so that differences in biopsy sizes like
punch biopsy and hysterectomy would not be an additional
confounding factor). Our goal was to assess factors that
influenced gynecologic oncologists choice of treatment, and
how patient management changed by pathologic diagnosis.
The questionnaires given to pathologists and gynecologic
oncologist also contained questions regarding training and
practice environment.
Statistical Analysis
Inter-observer reproducibility between the 19 reviewing
pathologists was calculated using the kappa statistic (κ) for
multiple raters when there are more than two diagnostic
outcomes (6). The 95% bootstrap confidence intervals
were calculated for the kappa statistics. The calculation was
carried out separately for the two diagnostic rounds. The
same calculation was repeated to assess the reproducibility
of interpretation of the IHC stains. A consensus diagnosis
was extracted for each case by using the majorityrule diagnoses of 19 different pathologists. Moreover,
overall and category specific proportions of agreement
(form raters) were calculated to assess the agreement of
surveillance (options 1,2,3 above) compared to ablative or
surgical (options 4,5,6 above) management preferences of
the gynecologic oncologist. The kappa values were read as
follows, 0: no agreement better than chance; 0-0.2: poor
Vol. 33, No. 3, 2017; Page 177-191
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agreement; 0.2-0.4: fair agreement; 0.4-0.6: moderate
agreement; 0.6-0.8: substantial agreement; 0.8-1: almost
perfect agreement (7). Mc-Nemar Bowker test was used to
assess the differences in pathologist’s classifications between
the two rounds. Kappa analyses and the statistical tests were
performed in STATA version 12.0 (StataCorp. Texas, USA).
The statistical significance was set at p<0.05. Diagnostic
trends were examined by hierarchical cluster analysis in a
heat-map (color=diagnosis) matrix of reviewer by case (X
and Y axis, respectively). For unsupervised hierarchical
cluster analysis, euclidian distance measure was used, with
Ward’s linkage method performed in R (version 3.1.1,
2014) software. [R: A Language and Environment for
Statistical Computing, author=R Core Team, R Foundation
for Statistical Computing. Vienna, Austria, 2014. {https://
www.R-project.org}]
The study has been approved by the institutional ethical
committee (Hacettepe University Ethical committee, 5 June
2012, HEK 12/56-40).

RESULTS
Characteristics of the Pathologists
The 19 pathologists (Table I) were from university and
community hospitals in different regions of Turkey with
varying gynecologic workloads, duration of practice
experience and practice context.
Factors That Influenced Pathologist Diagnoses
According to the Questionnaire
Histopathology, IHC and smear results were most influential. The treatment preferences (ablation vs. surveillance) of
the gynecologic oncologists the pathologists worked with,
also had an effect on diagnoses rendered (Table II).
Interobserver Reproducibility of Diagnoses and
Immunostain Interpretation
The inter-observer diagnostic concordance between the
19 pathologists for the “initial H&E” and “follow-up with
IHC” rounds are summarized in Table III.

Table I: General characteristics of the participating pathologists and their agreement (weighted Kappa values**) with the majority-rule
consensus diagnosis

*Years of practice,
experience

Practicing
Hospital

Routine
schema

C / GynP
B / GP
Resident
C / GynP
B / GP
C / GynP
C / GynP
C / GynP
C / GynP
C / GynP
C / GynP
C / GynP
B / GynP
B/ GP
C /GynP
C / GynP
C / GynP
C / GynP
C / GynP

University
University
University
University
University
University
University
University
University
University
Community
Community
University
University
University
University
University
University
University

Both
SIL
Both
Both
SIL
Both
SIL
Both
Both
Both
SIL
Both
Both
Both
Both
Both
Both
Both
CIN

Pathologist
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S

CIN
“initial HE
round”
0.89
0.78
0.66
0.86
0.77
0.97
0.79
0.92
0.72
0.86
0.65
0.83
0.82
0.72
0.74
0.74
0.73
0.71
0.79

“follow-up
with IHC”
0.77
0.89
0.63
0.73
0.76
0.88
0.71
0.89
0.74
0.78
0.69
0.83
0.81
0.74
0.79
0.84
0.75
0.88
0.85

SIL
“initial HE
round”
0.86
0.79
0.58
0.85
0.75
0.99
0.80
0.92
0.81
0.85
0.72
0.87
0.82
0.69
0.78
0.74
0.78
0.72
0.78

“follow-up
with IHC”
0.81
0.87
0.63
0.73
0.84
0.89
0.71
0.89
0.78
0.74
0.78
0.84
0.79
0.71
0.76
0.77
0.83
0.87
0.86

p<0.001, GP: General pathologist, GynP: Pathologist with experience in gynecologic pathology, IHC: Immunohistochemistry. *(Years of practice A=0-3
years, B=3-10 years, C=more than 10 years) Kappa values ranged from 0.69 to 0.99), with the exception of one outlier, a resident in training, was noted
to have the lowest kappa values of 0.58-0.66.
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The agreement was moderate with both classification
systems, the SIL classification system having a higher
kappa value. IHC evaluation did not significantly improve
inter-observer diagnostic reproducibility within either
classification system (p<0.05 both for CIN and SIL).
A majority-rules consensus was calculated for each
case during each round. Inter-observer reproducibility
(weighted Kappa values) of the pathologists, with regard to
the majority-rule consensus diagnosis ranged from 0.69 to
0.99, with the exception of one outlier, a resident in training,
who had the lowest kappa values of 0.58-0.66 (Table I).
SIL and CIN consensus diagnoses of the cases for the first
and second round were cross-matched (Table IV, V) except
for one case all CIN2-3 were HSIL and all CIN1 were LSIL.

Overall kappa values (interobserver reproducibility)
amongst the 19 pathologists for interpretation of each
individual IHC stain and the kappa values with regard to
each score are given in Table VI. There was a moderate
to substantial agreement in interpretation of IHC with
judgment of score 2 being the most problematic.
Individual pathologists displayed different diagnostic
patterns. For example, some stood out by high percentage
of use of certain categories such as CIN2. This can be seen
in Figures 1 and 2. Two major diagnostic styles emerged
in which membership was highly conserved (17/19) by
diagnostic schema used. Generally, the rightmost diagnostic
style group had a tendency to push SIL and CIN diagnoses to
a higher grade – a diagnostically aggressive group (tendency
to upgrade –“upG”), whereas the left most group tended to
do the opposite (tendency to down grade – “downG”).

Table II: Factors that affect diagnostic decision making for the pathologist

Affecting Factors
Never (%) Rarely (%) Sometimes (%) Often (%) Always (%)
Patient age
9.5
23.8
47.6
9.5
9.5
Clinical diagnostic impression
19
19.0
38.1
19.0
4.8
Gynecologic oncologist treatment preferences
9.5
19.0
33.3
28.6
9.5
Histopathology
4.8
9.5
87.5
Pap smear results, concurrent and/or prior to biopsy
9.5
28.6
42.9
19.0
p16
14.3
4.8
23.8
23.8
33.3
Ki-67
14.3
4.8
28.6
38.1
14.3
ProExC
90.0
5.0
5.0
HPV DNA status
25.0
10.0
20.0
35.0
10.0

SIL

CIN

Table III: Inter-observer diagnostic reproducibility between the 19 pathologists for the “initial HE” and “follow-up with immunos”
rounds for the CIN and SIL classification systems

Reactive
CIN1
CIN2
CIN3
mSCC
Overall
Reactive
LSIL
HSIL
mSCC
Overall

“initial HE round” KAPPA
0.66
0.49
0.24
0.49
0.55
0.50§
0.65
0.49
0.62
0.54
0.59£

“follow-up with IHC”* KAPPA
0.67
0.53
0.22
0.51
0.54
0.50¥
0.67
0.53
0.62
0.54
0.60ⱡ

All Kappa values were statistically significant (p<0.001).
*Together with immunohistochemistry.
§
95% bootstrap confidence interval for the overall Kappa: (0.437 - 0.552), ¥ 95% bootstrap confidence interval for the overall Kappa: (0.460 - 0.549).
£
95% bootstrap confidence interval for the overall Kappa: (0.548 - 0.631), ⱡ 95% bootstrap confidence interval for the overall Kappa: (0.557 - 0.648).
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Diagnostic styles of individual pathologists was mostly
conserved across diagnostic schema (CIN to SIL) (Table
VII). “Initial H&E” round to “follow-up with IHC” round
crossover of individual pathologists from one diagnostic
style group to another however occurred with equal
frequency in both directions: 50% (3/6) downG to upG,
50% (5/10) upG to downG. It seems likely that individuals
were affected in a different manner by IHC.

evaluation, as areas suspicious of microinvasion on H&E
turned out to be glandular involvement made clear by
serial sectioning and highlighting of the epithelial-stromal
interface.

Diagnostic Impact of Immunohistochemistry

Unblinded Re-Review of Most Discordant Cases

Diagnostic changes made by pathologists after IHC and
its impact on inter-observer reproducibility were not
statistically significant (Table I, p<0.05), but we can identify
several trends. IHC improved segregation of cases into
specific diagnostic groups when compared to H&E review
alone. This is evident as increased homogeneity of the
horizontal rows (cases) of the heat maps in Figures 1 and
2. A decline in use of CIN2 diagnoses in the “follow-up
with IHC” round, with increased frequency of diagnosis
of CIN3 and HSIL polarized the categories more strongly.
Interestingly the diagnosis of mSCC decreased after IHC

Five cases in which more than half the pathologists stated
that they would order IHC turned out to be the ones in
which most diagnostic change was made between the two
rounds. Examination of these cases (Table VIII) revealed
that some had areas where the differential diagnosis of
benign lesions like inflammation associated changes had
to be entertained (cases 6 and 10). Case 6 is characteristic;
before IHC except for one, all “downG” group pathologists
diagnosed it as reactive while “upG” group pathologists as
HSIL/mSCC. After IHC the diagnosis was HSIL or mSCC
by both groups of pathologist (Figure 3A-D).

Five pathologists made significant changes in their diagnoses after the addition of IHC, including two not experienced in gynecologic pathology, and three gynecologic
pathologists.

Table IV: Comparison of CIN and SIL consensus diagnoses in the “initial HE round”

CIN “initial HE round” Consensus Diagnoses
Reactive
CIN1
CIN2
CIN3
mSCC
Total

SIL “initial HE round” Consensus Diagnoses
Reactive
LSIL
HSIL
mSCC
16
0
0
0
0
16
0
0
0
0
7
0
0
0
20
0
0
0
1
6
16
16
28
6

Total
16
16
7
20
7
66

Table V. Comparison of CIN and SIL consensus diagnoses in the “follow-up with IHC” round

CIN “follow-up with immunos” Consensus Diagnoses
Reactive
CIN1
CIN2
CIN3
mSCC
Total

SIL “follow-up with immunos” Consensus Diagnoses
Reactive
LSIL
HSIL
mSCC
Total
15
0
0
0
15
0
12
1
0
13
0
0
6
0
6
0
0
26
0
26
0
0
0
5
5
15
12
33
5
65

Table VI: Kappa values of interpretation of immunohistochemical staining.

Stain Score
1
2
3
Overall
Vol. 33, No. 3, 2017; Page 177-191

Ki-67
0.70
0.23
0.63
0.54

ProExC
0.70
0.35
0.74
0.63

p16
0.76
0.38
0.65
0.62
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Figure 1: Heat map demonstrating unsupervised clustering of CIN diagnoses (color) by the reviewing pathologist (columns) and
individual cases (rows). Left panel diagnoses are based on the “initial H&E” round, and right panel diagnoses are based on the “followup with IHC” round (diagnoses rendered using p16, Pro-ExC and Ki67). Addition of IHC in the second round improved consistency
of distinction across two major diagnostic thresholds: 1) reactive (yellow) vs. CIN1 (green) lesions; and 2) reactive (yellow) vs. CIN3
(red) lesions. This is seen as greater consistency between pathologists for these diagnoses (rows more homogenous) in the right panel.
Pathologist diagnostic style groups according to diagnoses is shown by major node separation in the tree above the heat maps (pathologist
clusters, major nodes to left= “gray” and right= “red”). The detached heat column to the side of each figure shows the majority-rule
consensus diagnosis for each case.

Figure 2: Heat map demonstrating unsupervised clustering of SIL diagnoses (color) by reviewing pathologist (columns) and individual
specimens (rows). Left panel diagnoses are based only on the “initial H&E”round, and right panel diagnoses are rendered using H&E
plus p16, Pro-ExC and Ki67 IHC stains. The detached heat column to the side of each figure shows the majority-rule consensus diagnosis
for each case. As with the CIN classification (Figure 1), addition of IHC in the “follow-up with immunos” round improved consistency
of distinction across major diagnostic thresholds. Pathologist diagnostic style groups according to diagnoses is shown by major node
separation in the tree above the heat maps (pathologist clusters, major nodes to left= “gray” and right= “red”).

182

Vol. 33, No. 3, 2017; Page 177-191

Turkish Journal of Pathology

SAGLAM A et al: Diagnostic and Treatment Reproducibility of CIN/SIL

In others the problem was differentiation of koilocytosis
versus superficial vacuolization (cases 33 and 39) and
differentiation of LSIL from HSIL was the challenge
(case 44, Figure 4A-D). Within this group, addition of
IHC (combined interpretation of all 3 markers) reduced
diagnostic discordance. Positive IHC tended to increase,
whereas negative IHC tended to decrease the grade of the
lesion.

Characteristics of the Participating Gynecologic
Oncologists

Cases 2, 19 and 45, which were accompanied by severe
inflammation were diagnosed as reactive (consensus
diagnosis) in the “initial H&E” round by both (“downG”
and “upG”) groups. After positive IHC, the consensus
diagnosis for cases 19 and 45 was HSIL/mSCC and for case
2 the consensus diagnosis was reactive although almost half
diagnosed it as HSIL (Figure 5A-D). Furthermore some
cases were diagnosed as LSIL in the “initial H&E” round but
HSIL after IHC by pathologists in the “upG” group; however
during re-review we thought that some of these cases
actually lacked decisive IHC staining that would lead to their
upgrading (Figure 6A-D). Such cases emphasized the impact
of “diagnostic styles” on overall IHC interpretation.

Interobserver Reproducibility of Patient Management
Among Gynecologic Oncologists

The 12 gynecologic oncologists were from university and
community hospitals in different regions of Turkey. They
had varying workloads and differed in the duration of
practice experience and practice context. They reported
histology, smear results and patient’s age to be most
influential on diagnostic decision making (Table IX).

Concordance of treatment methods amongst gynecologic
oncologists for the patient group was only fair (kappa value:
0.2974, data not shown). When the management categories
were reduced to three as noninvasive (infection therapy +
follow-up with smear examinations + follow-up with smear
and colposcopy), ablative (destruction and conization) and
hysterectomy, the overall kappa value reached moderate
levels (0.57) (Table Xa). The CIN2 diagnostic category was
seen to have the lowest percentage agreement, whereas
reactive and CIN1/SIL had the highest agreement (Table
Xb,c).

A

B

C

D

Figure 3: Case 6, a case with a diagnostic challenge of reactive changes (favored by the “downG” group) vs. CIN3/HSIL (favored by the
“upG” group) during the initial H&E round. The discrepancy was resolved after the “follow-up with immunohistochemistry round”
where the diagnosis was HSIL or mSCC by both groups of pathologist (A: H&E; x400, B: p16; x400, C: Ki-67; x200 , D: Pro-ExC; x200).
Vol. 33, No. 3, 2017; Page 177-191
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Table VII: Changes between reads [“initial HE”(R1) vs. “follow-up with IHC”(R2)] in diagnostic style group “downG” (Gray cluster in
heat map) or “upG” (Red cluster in heat map) of pathologists based on hierarchical clustering of pathologists in Figures 1 and 2

Pathologist
N
P
R
I
K
L
S
B
Q
C
D
G
J
M
A
E
F
H
O

CINR1
downG
downG
downG
downG
downG
downG
downG
downG
downG
upG
upG
upG
upG
upG
upG
upG
upG
upG
upG

SILR1
downG
downG
downG
downG
downG
downG
downG
upG
upG
upG
upG
upG
upG
upG
upG
upG
upG
upG
upG

CINR2
upG
upG
upG
downG
downG
downG
downG
upG
downG
upG
upG
upG
upG
upG
downG
downG
downG
downG
downG

SILR2
upG
upG
upG
upG
downG
downG
downG
upG
upG
upG
upG
upG
upG
upG
downG
downG
downG
downG
downG

A

B

C

D

“downG” to “upG” Group Switch
downG to upG
downG to upG
downG to upG
Partial
no
no
no
Partial
Partial
no
no
no
no
no
upG to downG
upG to downG
upG to downG
upG to downG
upG to downG

Figure 4: Case 44, demonstrating challenge in differentiation of LSIL from HSIL.
(A: H&E; x100, B: Pro-ExC; x100, C: Ki-67; x100, D: p16; x100).
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Table VIII: Diagnostic spectrum of 19 reporting pathologists for the most discordant cases

Case 6

Case 10

CIN
Before IHC %
After IHC %
Reactive 31.6
CIN1
5.3
CIN2
15.8
CIN2
15.8
CIN3
15.8
CIN3
57.9
mSCC
36.8
mSCC
21.1
Reactive 57.9 Reactive
73.7
26.3
CIN1
CIN1
21.1
CIN2
10.5
CIN2
5.3
CIN3
5.3

Mod. Bethesda (SIL)
Before IHC %
After IHC %
Reactive
HSIL
mSCC
Reactive
LSIL
HSIL

31.6
31.6
36.8
57.9
26.3
15.8

Case 33

Reactive
CIN1

31.6
68.4

Reactive
CIN1

68.4
31.6

Reactive
LSIL

31.6
68.4

Case 39

Reactive
CIN1
CIN2

68.4
26.3
5.3

Reactive
CIN1
CIN2

84.2
10.5
5.3

Reactive
LSIL
HSIL

68.4
26.3
5.3

Case 44

CIN1
CIN2
CIN3
mSCC

10.5
52.6
26.3
10.5

CIN2
CIN3

26.3
73.7

Reactive
LSIL
HSIL

10.5
10.5
78.9

LSIL
HSIL
mSCC
Reactive
LSIL
HSIL
Reactive
LSIL
Reactive
LSIL
HSIL

HSIL

IHC

Comment*

5.3
73.7
21.1

p16 pos
Ki-67 pos
Pro-ExC pos

HSIL

73.7
21.1
5.3

p16 neg
Ki-67 neg
Pro-ExC neg

Reactive

68.4
31.6

p16 neg
Ki-67 neg
Pro-ExC neg

Reactive

84.2
10.5
5.3

p16 neg
Ki-67 neg
Pro-ExC neg

Reactive

100.0

p16 pos
Ki-67 pos
Pro-ExC pos

HSIL

* Unblinded consensus comments by the pathologist who designed the study and his group. (IHC: Immunohistochemistry).

A

B

C

D

Figure 5: Case 2, a case with accompanying inflammation, diagnosed as HSIL by almost half the pathologists, and the consensus diagnosis
was reactive (A: H&E; x200, B: p16; x200, C: Ki-67; x200, D: Pro-ExC; x200).
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Kappa values did not differ significantly after the
gynecologic oncologists were given re-edited standardized
reports for all patients during the second round (Table Xa).
As with the pathologists, individual gynecologic oncologists
displayed different management styles and clustered in
two groups (Figure 7). Generally, the rightmost (RED)
management style had a higher tendency of ablative and
surgical treatment – a therapeutically aggressive group.
Table XI summarizes the consensus management decisions
with regard to diagnostic categories. All reactive and CIN1/
LSIL cases were assigned to the non-invasive therapy
group whereas therapy options varied more widely
with CIN2/CIN3/HSIL diagnoses. When management

decisions are analyzed on a case-by-case basis it can easily
be recognized that the management of some cases was
incompatible with the general tendency (Figure 7 and
Table XII). In cases for whom the consensus management
was noninvasive, hysterectomy might be preferred due to
coinciding conditions necessitating hysterectomy. For the
two patients with a diagnosis of microinvasive carcinoma
choice of a noninvasive management may be explained by
the fact that both patients were young (desire for children?).
Since information pertaining to marital status, parity and
fertility desire was not obtained during the study and hence
provided to the gynecologic oncologists, one can only
speculate.

Table IX -Factors that affect gynecologic oncologist management

Factor
Patients age
Histopathology
PAP Cytology
HPV DNA status

Never (%)
8.3

Rarely (%)
33.3

Sometimes (%)
8.3
16.7

A

B

C

D

Often (%)
16.7
41.7
33.3

Always (%)
83.3
100
50
8.3

Figure 6: Case 35, diagnosed as LSIL in the “initial H&E “round but HSIL after immunohistochemical study.
(A: H&E; x100, B: p16; x100, C: Ki-67; x100, D: Pro-ExC; x100); immunohistochemistry is ambiguous.
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Table Xa: Interobserver reproducibility of patient management between gynecologic oncologists

Therapy Options
Non-invasive
Ablative
Hysterectomy
Overall

KAPPA value “1st round”
0.68
0.48
0.48
0.57¥

KAPPA value “2nd round”
0.68
0.44
0.52
0.57§

All Kappa values were statistically significant (p<0.05)
¥
95% Confidence Interval for the first round overall Kappa (0.533 - 0.626), § 95% Confidence Interval for the second round overall Kappa (0.528 - 0.579)

Table Xb: Agreement on therapeutic management with regard to CIN diagnostic categories

Diagnostic Categories
Reactive
CIN1
CIN2
CIN3
mSCC
Overall

n
9
20
4
26
7
66

P(1)
0.95
0.96
0.60
0.74
0.12
0.88

P(2)
0.18
0.00
0.59
0.68
0.30
0.61

P(3)
0.00
0.09
0.27
0.33
0.75
0.55

Po
0.91
0.93
0.57
0.66
0.62
0.77

P(1): Percentage of agreement for the non-invasive treatment category, P(2): Percentage of agreement for the ablative treatment category.
P(3): Percentage of agreement for the hysterectomy treatment category, Po: Overall percentage of agreement for all therapeutic categories.

Table Xc: Agreement on therapeutic management with regard to SIL diagnostic categories

Diagnostic Categories
Reactive
LSIL
HSIL
mSCC
Overall

n
9
20
30
7
66

P(1)
0.95
0.96
0.72
0.12
0.88

P(2)
0.18
0.00
0.67
0.30
0.60

P(3)
0.00
0.09
0.30
0.75
0.55

Po
0.91
0.93
0.60
0.62
0.77

P(1): Percentage of agreement for the non-invasive treatment category, P(2): Percentage of agreement for the ablative treatment category.
P(3): Percentage of agreement for the hysterectomy treatment category, Po: Overall percentage of agreement for all therapeutic categories.

Table XI: Majority-rule consensus management option with regard to the CIN and SIL diagnostic categories

Original Diagnosis
Reactive
CIN1
CIN2
CIN3
LSIL
HSIL
mSCC
Total

Majority-rule consensus of therapy options
Non-invasive
Ablative
Hysterectomy
9 (100%)
20 (100%)
2 (50%)
2 (50%)
9 (34.6%)
16 (61.5%)
1 (3.8%)
20 (100%)
11 (36.7%)
18 (60%)
1 (3.3%)
1 (14.3%)
6 (85.7%)
40 (60.6%)
19 (28.8%)
7 (10.6%)

Total
9
20
4
26
20
30
7
66

HSIL: High-grade Squamous Intraepithelial Lesion, LSIL: Low-grade Squamous Intraepithelial Lesion, CIN: Cervical Intraepithelial Neoplasia,
SCC: Squamous Cell Carcinoma.
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Table XII: Characteristics of cases whose managements were substantially incompatible with the consensus approaches.

Case no.
21
28

Age
57
65

Procedure
Biopsy
LEEP

33

62

LEEP

46

37

LEEP

58

67

LEEP

52
65

35
35

LEEP
LEEP

Diagnosis
Chronic cervicitis
HSIL (CIN3) with
intact borders
LSIL (CIN1) with
intact borders
HSIL (CIN3) with
intact borders
LSIL (CIN1) with
involved borders
Microinvasive SCC
Microinvasive SCC

Consensus approach
Noninvasive
Noninvasive

Incompatible approach
Hysterectomy
Hysterectomy

Noninvasive

Hysterectomy

Noninvasive

Hysterectomy

Noninvasive

Hysterectomy

Hysterectomy
Hysterectomy

Noninvasive
Noninvasive

LEEP: Loop Electrosurgical Excision Procedure, HSIL: High-grade Squamous Intraepithelial Lesion, LSIL: Low-grade Squamous Intraepithelial Lesion,
CIN: Cervical Intraepithelial Neoplasia, SCC: Squamous Cell Carcinoma.

We show moderate interobserver diagnostic reproducibility
by a mixed group of 19 pathologists evaluating HPV
related lesions of the cervix. Our results are in accordance
with previously reported CIN diagnosis inter-observer
reproducibility’s ranging from poor to good (kappa
0.23-0.64) (2, 3, 7-20) and likewise CIN 2 has the lowest
interobserver diagnostic reproducibility (1-4, 7-11, 13-15,
21-23). Some pathologists who report results in the CIN
system have reduced used of the CIN2 diagnostic category
to such a low frequency that in their hands it becomes a de
facto 2-class system. We saw this effect amongst some of our
pathologists, where the frequency of use of CIN2 diagnoses
ranged between 3 to 20% (one fifth) of cases. With the
“Modified Bethesda” system the reduction of number of
categories slightly improved reproducibility.

Figure 7: Heat map demonstrating unsupervised clustering of
therapy options (color) by gynecologist (columns) and individual
specimens (rows). Management style groups (grey=left, red=right)
according to diagnoses is shown by major node separation in the
tree above the heat maps. The detached heat column to the side
of the figure shows the “Majority-rule consensus therapy option”
for each case.

DISCUSSION
We evaluated diagnostic reproducibility of cervical SIL
and CIN diagnoses, and explored factors that may modify
diagnosis and therapeutic decisions. We measured the
impact of IHC on diagnosis, and queried pathologists and
gynecologic oncologist about how additional information
such as smear results, age, modify diagnosis and
management.
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There are many study design factors that can influence
measurements of diagnostic reproducibility. The spectrum
of lesions included, sampling format, diagnostic schema
employed, and number of reviewing pathologists are
all contributors to kappa values reported (7, 9, 11, 17,
20). Subspecialty expertise does not necessarily enhance
diagnostic consensus (23), a conclusion partially confirmed
by us. Not having completed pathology training however
was seen to impact diagnostic decision, since the pathology
resident amongst our pathologists displayed the lowest
agreement with respect to the consensus diagnosis.
Inclusion of a large cohort of reviewing pathologists in our
study can be expected to modulate the impact of outlier
diagnostic behavior, and thus better approximate overall
community patterns.
We noted that pathologists generally used the same criteria
for assessing the cases whether they were to classify them as
CIN or SIL, and hence the use of CIN versus SIL on a case
Vol. 33, No. 3, 2017; Page 177-191

SAGLAM A et al: Diagnostic and Treatment Reproducibility of CIN/SIL

by case basis was generally compatible, almost all CIN1’s
were LSIL and CIN 2 and 3’s were HSIL.
The potential benefit of IHC as an aid to improving
diagnostic reproducibility was measured by comparison of
diagnostic performance with and without the IHC stains.
There was lack of statistically significant improvement of
interobserver diagnostic reproducibility with the addition
of IHC, contradictory to findings in the literature (11, 17, 18,
24-26). The confounding effect of IHC was less pronounced
with the use of the Modified Bethesda classification.
According to the literature addition of p16 improves
interobserver agreement (20), by pinpointing small lesions
or highlighting lesions complicated by inflammation,
as perfectly exemplified in two of our case which were
diagnosed as reactive in this study by almost all participants
in the “initial HE” round but changed to HSIL diagnosis
after IHC.
A problem with all of these markers is that they are more
useful in distinction between HPV related and nonviral (reactive or atrophy) lesions, but are less effective in
differentiating between viral subsets of low grade and high
grade lesions (27). In our study, the use of IHC was only
helpful in a small number of cases and our results showed
that the diagnosis tends to be upgraded with the use of
IHC. We hence conclude that IHC should not be ordered
for every case, but confined to those cases which are
diagnostically ambiguous on H&E. We and others (27, 28),
have stressed the risk of overtreatment which occurs when
upgrading lesions with routine use of p16.
When the five least reproducible cases in our study were
further evaluated these cases were seen to have elicited the
highest rates of request from reviewing pathologists for
IHC studies. Addition of IHC clearly helped resolve these
problematic cases. It is important to note that combined
interpretation of all three markers was able to achieve this
result and detailed review of these cases showed that no
marker by itself would have been sufficient.
Moreover we saw that choice of treatment methods amongst
our 12 gynecologic oncologists for the same cases also
varied and overall concordance was only fair and the kappa
value merely increased to moderate with minimization
of management categories. There was high agreement
between gynecologic oncologists regarding management of
reactive/low grade lesions, good agreement with respect to
high grade lesions (HSIL, CIN3 and mSCC) and moderate
agreement with CIN2. As with the pathologists the CIN2
diagnostic category had the lowest percentage agreement.
The format/style of the pathology report did not influence
Vol. 33, No. 3, 2017; Page 177-191
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the gynecologic oncologist’s decision. Recommended
management options for these lesions are clearly defined
by guidelines which are widely recognized and accepted
by Turkish gynecologists (29). Treatment variance may
be a reflection of the role of institutional practice patterns
and personal experience of the gynecologist. It could
however also be a reflection of other confounding factors,
such as patient compliance, fertility desire, age and patient
preferences. Unfortunately, we were unable to assess these
factors as covariates, as this information was not available.
To our knowledge there is no other study in the English
literature that analyzes the interobserver reproducibility
of gynecologic oncologists with regard to management
of patients with the same diagnosis and is a unique
contribution of our study that deserves further expanded
and in depth analysis.
We also queried pathologists for factors that influenced
histologic diagnosis, and found cytology results and IHC
were incorporated in the diagnostic process. One surprising
diagnostic modifier was the differing management styles of
the gynecologists the pathologists worked with. Presumably
the pathologists were modifying diagnostic thresholds to
accommodate differing risks of these reflex treatments by
particular gynecologist oncologists.
We showed that pathologists had diagnostic “styles” (30).
This is shown in Figure 1 where pathologists fell into two style
groups: one had a tendency to push SIL and CIN diagnoses
to a higher grade – a diagnostically aggressive group,
whereas the other was more conservative. These styles were
generally preserved irrespective of the classification system
used (CIN or SIL), which shows that diagnostic behavior of
the individual pathologist is not subject to change by simple
replacement of terminology. Interestingly though some of
the pathologists’ diagnostic styles changed following IHC.
It therefore seems likely that IHC findings may modify
the diagnostic style of pathologists. On the other hand,
diagnostic style may modify IHC interpretation and its
impact on diagnosis.
In summary, both the diagnosis and clinical management
of cervical HPV lesions is problematic. Appropriate patient
management is not merely pure morphologic assessment
and may be influenced by factors that are hard to clarify.
As more data on clinical follow-up of problematic cases
accumulate and stricter and objective criteria that help
classify cases into those that will or will not progress come
out, these problems may be better resolved.
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ABSTRACT
Objective: Programmed death ligand 1 (PD-L1) found on tumor cells has recently been reported to have a key role in the development and
dissemination of many tumors, such as lung and breast carcinomas. In this study, we retrospectively analyzed PD-L1 expression among different
types of sarcomas.
Material and Method: Tissue microarrays of 3-4 mm diameter were composed from paraffin blocks of 222 various sarcomas. Slides prepared
from microarrays were stained for PD-L1 antibody (Cell Signaling, E1L3N®) using Leica Bond Autostainer. Any membranous staining over 5% of
the cells was regarded as positive. Quantitative real-time PCR with TaqMan gene expression assays for PDL1 was performed using whole sections
from FFPE tissue of PD-L1 positive cases, by normalizing absolute values to β-actin. Relative expression level of mRNA of PDL1 was calculated
and scored using Log102(threshold cycle of b-actin - threshold cycle of PDL1).
Results: Immunohistochemically, PD-L1 expression was present in 34 of 222 (15%) sarcomas. 5/13 (39%) undifferentiated pleomorphic sarcomas,
6/18 (33%) malignant peripheral nerve sheath tumors, 5/16 (31%) dedifferentiated liposarcomas, 4/19 (21%) rhabdomyosarcomas, 2/16 (13%)
epithelioid sarcomas, 2/15 (13%) leiomyosarcomas, 3/26 (12%) synovial sarcomas, 1/18 (6%) myxoid liposarcoma, 1/2 (50%) extraskeletal
myxoid chondrosarcoma, 1/3 (33%) alveolar soft part sarcoma, 1/3 (33%) parachordoma/myoepithelioma, 1/5 (20%) pleomorphic liposarcoma,
1/7 (14%) angiosarcoma, 1/8 (13%) Ewing sarcoma showed PD-L1 expression. Cases of solitary fibrous tumor/hemangiopericytoma (18),
desmoplastic round cell tumor (14), Ewing-like sarcoma (6), epithelioid hemangioendothelioma (5), clear cell sarcoma (4), myxofibrosarcoma
(4), low grade fibromyxoid sarcoma (2) were all negative. Tumor-infiltrating hematopoietic cells were positive for PD-L1 in 32 cases (15%)
with only 2 cases overlapping with PD-L1 staining in tumoral cells. Sixteen of 34 (47%) immunohistochemically PD-L1 positive cases showed
significant but low-level PD-L1 mRNA overexpression.
Conclusion: We have shown PD-L1 expression in a subset of sarcomas, both at the protein and mRNA level. High-grade pleomorphic sarcomas
tend to show more frequent PD-L1 expression. Clinical trials are necessary to further assess the effect of anti PD-L1 drugs on sarcomas showing
PD-L1 expression.
Key Words: Sarcoma, Immunotherapy, Immunohistochemistry, Quantitative PCR

INTRODUCTION
PD-L1, CD274 or B7 homolog 1 (B7-H1) is a 40 kD type 1
transmembrane protein found on activated T cells, B cells
and myeloid lineage members plays an important role in
regulation of cellular immune response (1). Activation of
PD-1/PD-L1 complex leads to inhibition of antigen specific
T cell proliferation and induces apoptosis of these antigen
specific T cells. It is hypothesized that PD-L1 expression in
neoplastic cells enhances its disguise ability to escape from
the immune system. Many studies have shown increased
expression of PD-L1 ligand in various cancers arising from
the lung, skin, ovary, cervix, esophagus, breast, bladder,
brain, bone, kidney, and liver (2-7).
Management of primary sarcoma is basically surgery, while
chemotherapy or radiotherapy has only marginal effect on
metastatic sarcomas. Immunotherapy with anti PD-L1
(Turk Patoloji Derg 2017, 33:192-197)
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monoclonal antibodies is a promising treatment option in
the management of metastatic sarcoma. Therefore, in this
study we investigated the presence of PD-L1 expression
among sarcomas at both the protein and RNA expression
level.
MATERIAL and METHODS
Slides of 222 cases of various sarcomas were retrieved from
the archive and the diagnoses were reviewed (KK). Twentysix synovial sarcomas, 19 rhabdomyosarcomas, 18 myxoid
liposarcomas, 18 malignant peripheral nerve sheath
tumors, 18 solitary fibrous tumor/hemangiopericytomas,
16 dedifferentiated liposarcomas, 16 epithelioid sarcomas,
15 leiomyosarcomas, 14 desmoplastic round cell tumors, 13
undifferentiated pleomorphic sarcomas, 8 Ewing sarcomas,
6 Ewing-like sarcomas, 7 angiosarcomas, 5 epithelioid
hemangioendotheliomas, 5 pleomorphic liposarcomas, 4
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clear cell sarcomas, 4 myxofibrosarcomas, 3 alveolar soft
part sarcomas, 3 parachordoma/myoepiheliomas, 2 extraskeletal myxoid chondrosarcomas, 2 low grade fibromyxoid
sarcomas were included in the study. Bone tumors, such as
osteosarcomas and chondrosarcomas, and mesenchymal
tumors with indolent clinical behavior, such as atypical
lipomatous tumor/well differentiated liposarcoma were
excluded.
Representative areas were selected and 3-4 mm diameter
tissue microarrays were composed from paraffin blocks.
Microarray slides were stained for PD-L1 antibody (Cell
Signaling, E1L3N®, 1/400) using Leica Bond Autostainer,
according to the manufacturer’s instructions. Antigen
retrieval was performed with EDTA pretreatment for 20
minutes. Any membranous staining over 5% of the cells
was regarded as positive. PD-L1 expression in tumor
infiltrating inflammatory cells was also noted.
Quantitative real-time PCR with Fast-Plus EvaGreen Master
Mix (Cat No:31020, Biotium) and gene expression assays
for CD274 was performed using whole sections from FFPE
tissue of CD274 positive cases, by normalizing absolute
values to β-actin. Total RNA was extracted using Hybrid-R
RNA purification kit (GeneAll Biotechnology Co. Ltd.)
according to the manufacturer protocol. RNA samples were
quantified using the highly sensitive Qubit quantitation
assays (Thermo Fisher Scientific). Equal amounts of
RNA were reverse transcribed using a HyperScriptTM
Reverse Transcriptase (GeneAll Biotechnology Co. Ltd.)
with oligod (T) primers according to the manufacturer’s
instruction (Table I) PCR was performed with Fast-Plus
EvaGreen gene expression master mix, cDNA, nuclease
free water, forward and reverse primers in a 20µl final
reaction volume. The amplification cycles were performed
by the Rotor Gene - Q System (Qiagen) as follows, hold
at 95°C for 3 min, followed by amplification for 40 cycles,
each cycle consisting of denaturation at 95°C for 5 s,
annealing at 55°C for 30 s. The housekeeping gene β-actin
(Table I) expression level was used as an internal control to
evaluate the integrity of each sample. Relative expression
level of mRNA of PDL1 was calculated and scored using
Log102(threshold cycle of b-actin - threshold cycle of PDL1). Relative expression
was scored on a log10 scale (0–2).
RESULTS
Neoplastic cells showed PD-L1 expression in 34 of 222
(15.3%) sarcomas (Table II). 5/13 (39%) undifferentiated
pleomorphic sarcomas, 6/18 (33%) malignant peripheral
nerve sheath tumors, 5/16 (31%) dedifferentiated
liposarcomas, 4/19 (21%) rabdomyosarcomas, 2/16 (13%)
Vol. 33, No. 3, 2017; Page 192-197

Table I: The forward and reverse primers used in the real-time
polymerase chain reaction analyses for CD274 and β-Actin
genes.

Genes
β-actin (forward)
β-actin (reverse)
CD274 (forward)
CD274 (reverse)

Primers
AGAGCTACGAGCTGCCTGAC
AGCACTGTGTTGGCGTACAG
AGGGCATTCCAGAAAGATGAG
TGTTCTTATCCTCCATTTCCCA

Table II: PD-L1 expression among various sarcomas

PD-L1
Positivity
Undifferentiated Pleomorphic Sarcoma
5/13 (39%)
Malignant Peripheral Nerve Sheath Tumor
6/18 (39%)
Dedifferentiated Liposarcoma
5/6 (31%)
Rhabdomyosarcoma
4/19 (21%)
Epithelioid Sarcoma
2/16 (13%)
Leiomyosarcoma
2/15 (13%)
Synovial Sarcoma
3/26 (12%)
Myxoid Liposarcoma
1/18 (6%)
Extraskeletal Myxoid Chondrosarcoma
1/2 (50%)
Alveolar Soft Part Sarcoma
1/3 (33%)
Parachordoma/Myoepithelioma
1/3 (33%)
Pleomorphic Liposarcoma
1/5 (20%)
Angiosarcoma
1/7 (14%)
Ewing sarcoma
1/8 (13%)
Solitary Fibrous Tumor/Hemangiopericytoma
0/18
Desmoplastic Round Cell Tumor
0/14
Ewing-like sarcoma
0/6
Epithelioid hemangioendothelioma
0/5
Clear Cell Sarcoma
0/4
Myxofibrosarcoma
0/4
Low Grade Fibromyxoid Sarcoma
0/2
34/222 (15%)
Type of Sarcoma

epithelioid sarcomas, 2/15 (13%) leiomyosarcomas, 3/26
(12%) synovial sarcomas, 1/18 (6%) myxoid liposarcoma,
1/2 (50%) extraskeletal myxoid chondrosarcoma, 1/3
(33%) alveolar soft part sarcoma, 1/3 (33%) parachordoma/
myoepithelioma, 1/5 (20%) pleomorphic liposarcoma,
1/7 (14%) angiosarcoma, and 1/8 (13%) Ewing sarcoma
showed PD-L1 expression (Figure 1). Solitary fibrous
tumor/hemangiopericytomas (n=18), desmoplastic round
cell tumors (n=14), Ewing-like sarcomas (n=6), epithelioid
hemangioendotheliomas (n=5), clear cell sarcomas (n=4),
myxofibrosarcomas (n=4), and low-grade fibromyxoid
sarcomas (n=2) were all negative.
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Figure 1: Examples of PD-L1 expression in various sarcomas.

PD-L1 expression in tumor infiltrating inflammatory cells
was present in 32 of 222 (14.4%) sarcomas (Figure 2A-C).
Only 4 of 34 (11.8%) PD-L1 positive sarcomas, 3 of which
were dedifferentiated liposarcomas, also had PD-L1 positive
inflammatory cells within the neoplasm (Table III).
Quantitative real-time PCR revealed that 16 of 34 (47%)
cases showed significant (>1 log) but low-level PD-L1

194

mRNA overexpression (Figure 3). None of the cases
showed >2 log mRNA expression.
DISCUSSION
With this sarcoma series investigating PD-L1 expression
with 222 cases, we have shown that a small subset (~15%)
of sarcomas express PD-L1 in neoplastic cells. The highest
PD-L1 expression among sarcomas was reported from the
Vol. 33, No. 3, 2017; Page 192-197
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Republic of Korea: In one series of 105 sarcomas, PD-L1
was positive in 65% of the cases (8), and more recently,
Kim et al. found that 43% of 82 sarcomas expressed PDL1 (9). This relatively high PD-L1 expression prevalence
may be possibly due to the use of different antibodies
(R&D System antibody, clone 130021 [polyclonal] and
Santa Cruz Biotechnology, clone H-130 [monoclonal]),
cut-off levels (10% cut-off and combined score above 8),
staining methods or retrieval technique (8, 9). It is known
that antibodies against PD-L1 are not identical and the
use of some clones are not recommended (10). High
levels of PD-L1 expression from Korea may also indicate
the possible impact of race on differential expression of
immunomodulatory mechanisms. Similar to our results,
expression prevalence seems to be lower in the Western
population. In a comprehensive immunohistochemical
analysis of PD-L1 in 5536 cases, 59 of 986 (6%) demonstrated
PD-L1 expression over 5% of tumor cells (11). D’Angelo et
al. (12) and Matthew et al. (13) from USA reported that
12% of 50 sarcomas and 20% of 85 sarcomas were positive
for PD-L1, respectively. Similarly, Paydas et al. from
Turkey recorded a PD-L1 positivity of 29% of 65 cases
(14). Although we used tissue microarrays unlike many
of the previous studies, our result of 15.3% is comparable
with previous results of D’Angelo et al., Matthew et al.,
and Paydas et al., that used DAKO antibody with 1% cutoff, Cell Signaling antibody with 5% cut-off, and Acris
Antibody with 5% cut-off, respectively. We believe that a
relatively lower figure of 6% by Inaguma et al. is mainly
due to the absence of cases diagnosed as undifferentiated
pleomorphic sarcomas and dedifferentiated liposarcomas
in their series (11).
Malignant mesenchymal tumors showing predominantly
pleomorphic morphology, such as undifferentiated
pleomorphic sarcomas, malignant peripheral nerve sheath
tumors, and dedifferentiated liposarcomas demonstrated
more PD-L1 expression (over 30% of the cases) than other
types of sarcomas. In line with this, in a study including
53 MPNSTs, 13% were shown to express PD-L1 in tumor
cells (15), while in others 25% and 21% of MPNSTs were
PD-L1 positive (11,14). Some studies also confirmed
a significant correlation between PD-L1 expression
and advanced clinicopathological parameters, such as
higher clinical stage, presence of distant metastasis, as
well as higher histological grade, poor differentiation of
tumor, and tumor necrosis (8, 9). Moreover, both PD1and PD-L1 positivity were reported to be independent
prognostic factors for overall survival by multivariate
analysis; cases with a PD1+/PD-L1+ phenotype had the
worst prognosis, which may benefit from PD1-based
Vol. 33, No. 3, 2017; Page 192-197

A

B

C
Figure 2: A) Both tumor cells and tumor infiltrating inflammatory
cells were positive in a dedifferentiated liposarcoma (PD-L1;
x200). B-C) In 13% of cases, only inflammatory cells were positive
(PD-L1;x400).
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immunotherapy (8, 9). Besides, few low-grade sarcomas,
such as myxoid liposarcoma without a high-grade round
cell component also showed PD-L1 expression. Knowing
ththat chemotherapy and radiotherapy has very limited
effect on low grade sarcomas, anti-PD-L1 treatment may
be the best option to prevent progression in metastatic low
grade sarcomas showing PD-L1 expression. Larger series
are required to assess the prevalence of PD-L1 expression
among extraskeletal myxoid chondrosarcomas, alveolar
soft part sarcomas, and parachordoma/myoepitheliomas
as PD-L1 was positive in a significant percent of the low
number of cases. Unfortunately, various sarcoma types
including solitary fibrous tumor/hemangiopericytoma,
desmoplastic round cell tumor, Ewing-like sarcoma,
epithelioid hemangioendothelioma, clear cell sarcoma,
myxofibrosarcoma, and low-grade fibromyxoid sarcoma,
many of which are high-grade by definition, did not
express PD-L1, thus having less potential to benefit from
anti-PD-L1 therapies.
Expression of PD-L1 in tumor-infiltrating lymphocytes
and macrophages was previously documented in

sarcomas in detail (8,12). Inflammatory cells are present
in almost all of the sarcomas, and 30% of lymphocytes
and 58% of macrophages expressed PD-L1 (12). Paydas
et al. also recorded that 30% of cells forming tumor
microenvironment expressed PD-L1 (14). Our result of
14.4% PD-L1 positive tumor-infiltrating inflammatory
cells seems to be lower than expected, possibly due to the
use of tissue microarrays instead of whole sections. We
found a very low level (4%) of co-expression of PD-L1 in
both tumor and tumor infiltrating inflammatory cells. In
the series of Paydas et al., 21% of the sarcomas showed PDL1 expression in both the tumor microenvironment and
tumor cells; and Kaposi sarcoma, not surprisingly, was the
most common sarcoma with 80% of the cases showing this
phenotype (14). This high level of co-expression could be
attributed to the phenomenal role of the immune system
on the development and regression of this tumor.
Previously, PD-L1 expression was also demonstrated in
both mRNA and protein level in a subset of osteosarcomas
(7). In their study, 9 samples had high-level expression
(24%) with over 3 log fold increase, 19 samples (50%) had

Table III: PD-L1 expression in tumor and accompanying inflammatory cells

Neoplastic Cells

PD-L1 +
PD-L1 -

Tumor Infiltrating Inflammatory Cells
PD-L1 +
PD-L1 4 (1.8%)
30 (12.5%)
28 (12.6%)
160 (72.1%)
32 (14.4%)
190 (84.6%)

34 (15.3%)
188 (84.7%)
222 (100%)

Figure 3: Quantitative
PCR results of PD-L1
positive cases.
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intermediate expression, 4 (10%) had low-level expression,
and 6 (16%) were negative. More recently, only 5 of 89
(5.6%) non-small cell lung carcinomas were shown to have
a PD-L1 gene amplification, which is associated with worse
prognosis (16). In our series, immunohistochemically PDL1 positive cases showed a low to intermediate level of
PD-L1 mRNA expression by quantitative PCR. Our results
indicate that overexpression of PD-L1 protein is mainly
modulated by post-translational mechanisms rather than
at the transcriptional level, and the mechanism of PD-L1
overexpression differs among different kind of tumors.
In conclusion, we have shown PD-L1 expression in a subset
of sarcomas both on the protein and mRNA level. Highgrade sarcomas including undifferentiated pleomorphic
sarcomas, dedifferentiated liposarcomas and MPNSTs tend
to show more frequent PD-L1 expression. Quantitative
PCR results indicate the influence of post-translational
modifications rather than transcriptional level as the
possible mechanisms of PD-L1 overexpression in sarcomas.
The results of ongoing clinical trials are necessary to further
assess the effect of anti PD-L1 drugs on sarcomas showing
PD-L1 expression.
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Aziza E. Abdelrahman¹, Shimaa A. Arafa¹, Ragab A. Ahmed²
Department of 1Pathology and 2Urology, Zagazig University, Faculty of Medicine, Zagazig, Egypt

ABSTRACT
Objective: There is an urgent need to identify molecular biomarkers rather than clinical markers to distinguish aggressive prostate cancer from
the indolent majority for proper treatment and accurate prediction of prognosis. We aimed to investigate the immunohistochemical expression
of epithelial-mesenchymal transition (EMT)-related molecules (Twist-1 and E-cadherin) and the stem cell marker EZH2 in prostate cancer and
to assess their ability to identify the high-risk patients, in a trial to explore their prognostic implications.
Material and Method: Immunohistochemical expression of Twist-1, E-cadherin and EZH2 in 50 specimens of prostate cancer and 20 cases
of benign prostatic hyperplasia were studied. The relationship between their expression and the clinicopathological variables, biochemical
recurrence, and biochemical progression-free survival were investigated.
Results: Our results revealed that high Twist-1, as well as high EZH2 expression, was strongly associated with higher pre-treatment PSA level,
Gleason score ≥7, advanced tumor stage, lymph node involvement, distant metastasis and biochemical progression. Aberrant E-cadherin
expression was significantly associated with higher pre-treatment PSA level, Gleason score ≥7, advanced tumor stage, lymph node involvement,
and distant metastasis. A significant positive correlation between Twist-1 and EZH2 expression was found (p<0.001), while E-cadherin expression
showed a negative correlation with both markers (p<0.001). A significant association was found between high Twist-1, high EZH2& aberrant
E-cadherin expression, and shorter biochemical progression-free survival.
Conclusion: The high Twist-1 expression, aberrant E-cadherin and high EZH2 expression in primary prostate cancer are considered as adverse
prognostic markers of an aggressive tumor with high metastatic potential. Assessment of their expression level would contribute to the accurate
prediction of biochemical progression.
Key Words: EZH2, Twist-1, E-cadherin, Prostate cancer, Epithelial-mesenchymal transition.

INTRODUCTION
Prostate cancer (PC) is the most common neoplasm of
males and despite the progressive decline in its incidence
and mortality, it is still the second common cause of cancerrelated death among men (1). The National Comprehensive
Cancer Network (NCCN) guidelines defined the high-risk
localized prostate cancer as initial PSA >20 ng/ml, clinical
stage ≥T3a and Gleason score ≥8 (2). However, these clinical
markers do not adequately discriminate between indolent
tumors and those that will progress to be metastatic, so
efforts are now directed towards using a combination of
biological rather than clinical markers to predict prognosis
and response to therapy (3).

Epithelial-mesenchymal transition is a process found in
embryogenesis and tumor invasion which is thought to
be a general character of cancer stem cell and progenitor
cell populations. They lose their polarity and intercellular
adhesion molecules to transform into invasive and
migrating mesenchymal cells (5).
Castration can induce EMT that may enhance the stemness
of CSCs to facilitate aggressive and metastatic behavior,
which in turn results in castration-resistance and metastasis
(6). Recent studies have demonstrated that EMT plays a
critical role in tumor recurrence and that it is tightly linked
to the biology of cancer stem cells or cancer-initiating cells
(7).

Several studies have reported that epithelial-mesenchymal
transition (EMT) and cancer stem cells (CSCs) play a key
role in metastasis and drug resistance of prostatic carcinoma.
Understanding the determinants responsible for EMT and
CSCs will be essential to develop new promising therapies
for PC in the future (4).

The major changes of epithelial-mesenchymal transition
occur at the molecular level before tumor morphology
and the utilization of these early molecular changes may
be crucial in predicting the prognosis of cancer (8). The
process of EMT includes upregulation of pro-EMT proteins
such as Twist-1, N-cadherin and fibronectin, as well as
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down-regulation of EMT depressors as desmoplakin,
cytokeratins, and E-cadherin (9).
Twist-1, a member of the basic helix-loop-helix transcription factors, was reported as a key factor in EMT promoting
metastasis of a cancer cell. Previous studies have been
reported that Twist-1 is a master regulator of embryonic
morphogenesis that controls cell migration and differentiation under various physiological conditions and promotes
EMT under some pathological conditions including cancer
(10).
The Twist-1 biomarker plays a crucial role in tumor growth,
cell invasion, and metastasis through regulation of cancerrelated functions, such as angiogenesis, and degradation
of the extracellular matrix in various malignancies. In
addition, it promotes EMT by repressing the expression of
E-cadherin leading to disassembly of adherens junctions
and increased migratory potential (11).
E-cadherin is a Ca²-dependent transmembrane protein
that mediates cellular adhesion in normal epithelium via
interactions with β-catenin in the cytoplasm. Its expression
level is negatively correlated with the development of
EMT and tumor invasion. Loss or aberrant expression of
E-cadherin is related to PC progression, metastasis, and
poor prognosis through two different mechanisms, cell-cell
adhesion and paracrine action (12). Cleavage of E-cadherin
ectodomain has been shown to create an sE-cad fragment,
capable of inducing EMT, invasion, and proliferation in a
paracrine manner via EGFR signaling (13).
Epithelial-mesenchymal transition could potentially offer
a satisfactory explanation for the origin of CSCs, but the
molecular mechanisms linking EMT to stemness are still
unclear. The cancer stem cell theory contributes to a second
explanation for the relapse and resistance that occurs in
multiple tumors after therapy (7).
Enhancer of zeste homolog-2 (EZH2), a catalytic subunit
of Polycomb Repressive Complex 2 (PRC2) responsible
for histone H3-lysine 27 methylation, regulates gene
transcription and chromatin structure. Some studies suggest
that EZH2 plays a crucial role in stem cell renewal, maintenance, and differentiation into specific cell lineages (14).
Moreover, it is overexpressed in aggressive solid tumors,
including prostate cancer, and may be a useful prognostic
marker in clinical practice with chemotherapeutic agents
that specifically target the enzyme (15). Some studies have
also suggested that its oncogenic activity is thought to be
mainly mediated by silencing tumor suppressor genes.
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EZH2 is implicated in EMT activation by the inhibition of
E-cadherin expression, and its upregulation represents one
of the most frequent epigenetic alterations during prostate
cancer progression (16).
Development of drugs either inhibiting EMT, CSCs or
enhancing the expression of epithelial markers could be a
novel strategy for PC therapy in the future (4). In the present
study, we aimed to investigate the immunohistochemical
expression of EMT-related molecules (Twist-1 and
E-cadherin) and the stem cell marker EZH2 in PC and to
assess their ability to identify high-risk patients, in a trial to
explore their prognostic implications.
MATERIALS and METHODS
Tissue Specimens
In this retrospective cohort study, fifty formalin-fixedparaffin-embedded tissue specimens of PC and twenty
cases of benign prostatic hyperplasia (BPH) as control cases
were collected from the archive of Pathology Department,
Zagazig University Hospitals, Egypt. The tissue specimens
were obtained either by transrectal ultrasound-guided
prostatic needle biopsy (15 cases, 6 paraffin blocks for each),
open prostatectomy (5 cases), or radical prostatectomy (30
cases) at the Urology Department during the period from
November 2013 to December 2015. The clinicopathological
data were retrieved from patients’ files including age; initial
prostate-specific antigen (PSA) level, tumor stage (pT),
Gleason score, nodal metastasis, distant metastasis and
follow-up data. Distant metastasis was established by clinical
features, radiology, and radio-isotopic bone scan. Metastasis
to lymph nodes was diagnosed by histological examination
beside PSA staining of the resected lymph nodes. None of
the patients had received preoperative androgen ablation
before surgery. Histopathologic diagnosis of all cases
was reviewed by two pathologists (AE, SA) to unify the
reproducibility of the diagnosis. According to World
Health Organization classification of prostate cancer and
the revised Gleason grading system, PCa specimens were
divided into low-grade (<7) and high-grade cancers (≥7)
(17) Tumor stages (pT) were defined based on the TNM
prostate cancer staging system (18). The mean follow-up
period of cancer patients was 23.32 ± 9.18 months (range
3-36 m). All patients were followed up with a digital
rectal examination, imaging studies and serum PSA assay
every 3 months in the first year, semi-annually thereafter.
Biochemical progression was defined as persistent or rising
PSA level of >0.2 ng/ml in two consecutive blood samples
over a 2-month period.
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Immunohistochemical Procedure
Paraffin sections of 3-5 µm were stained using the
streptavidin-biotin-peroxidase technique. The tissue
sections were deparaffinized in xylene and rehydrated
through graded alcohol. Epitope retrieval by boiling in
citrate buffer (pH 6.0) for 20 min was done and then washed
in phosphate buffer saline (PBS). Endogenous peroxidase
activity was blocked by incubation of slides in 3% hydrogen
peroxide for 20 minutes. After washing with PBS, blocking
serum was applied for 10 min. At room temperature, the
tissue sections were incubated overnight with an anti-EZH2
antibody (1:100, BD Biosciences, CA); Rabbit polyclonal
anti-Twist antibody (1:50, ab50581; Abcam, Cambridge,
UK) and monoclonal anti-E-cadherin antibody (1:50;
Dako, Carpinteria, CA, UK). After rinsing in PBS, the
tissues were incubated with a biotin-conjugated secondary
antibody (Lab Vision Corporation, Fermont, USA) and
then incubated using the streptavidin-biotin system for 1
hour at room temperature. The sections were incubated
with diaminobenzidine (DAB) for 15 minutes then rinsed
with distilled water. Finally, the slides were counterstained
with Meyer’s hematoxylin, dehydrated and mounted.
Negative controls were made by substitution of primary
antibodies with a non-immune serum. Normal prostatic
glands, thyroid cancer, and breast ductal carcinoma were
used as positive controls for E-cadherin, Twist-1, and
EZH2, respectively.
Scoring Criteria
At the start of this study we excluded prostate cancer cases
showing marked heterogeneous appearance. In addition,
during the assessment of immunohistochemical expression
of the markers we evaluated four representative tumor
regions (high Gleason, low Gleason, central and margin) by
both extension and intensity.
Evaluation of Twist-1 Immunostaining
The cytoplasmic staining intensity was scored as follows: 0,
negative; 1, weak; 2, medium; and 3, strong. The staining
extent was scored as follows: 0, 0%; 1, 1-25%; 2, 26-50%;
3, 51-75%; and 4, 76-100%. The final scores (0-7) were
calculated as the sum of the intensity score and extent score.
The staining scores of more than 3 were considered as highexpression (19).
Evaluation of E-Cadherin Immunostaining
Membranous E-cadherin immunoreactivity was interpreted as normally or aberrantly immunoreactive.
Immunoreactivity was classified as normal if the specimens
showed strong or moderate membranous staining and
weak or negative cytoplasmic staining in >70% of the
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cells. Patterns other than those were regarded as aberrant
immunoreactivity (20).
Evaluation of EZH2 Immunostaining
The nuclear staining for EZH2 in ten high power fields was
recorded and calculated for each case and the percentage
of positive cells was scored as follows: 0-33%, score 1; 3466%, score 2 and >67%, score 3. The staining intensity (0:
negative; 1: mild; 2: moderate; 3: strong) was recorded.
Finally, the staining index (SI) was obtained by multiplying
the two scores: SI (0- 9). A final score of ≥4 was considered
to be high (21).
Statistical Analysis
Continuous variables were expressed as the mean ± SD &
median (range), and categorical variables were expressed as
a number (percentage). Continuous variables were checked
for normality by Shapiro-Wilk test. Mann-Whitney U-test
was used to compare between two groups of non-normally
distributed variables. Percent of categorical variables
were compared using Pearson’s Chi-square test or Fisher’s
exact test when appropriate. The trend of change in the
distribution of relative frequencies of ordinal data was
compared using the chi-square test for trend. Biochemical
progression-free survival (BPFS) was calculated as the
time from the start of treatment to date of biochemical
progression or the most recent follow-up contact that
a patient was known as biochemical progression free.
Stratification of BPFS was done according to markers.
These time-to-event distributions were estimated using
the Kaplan-Meier plot method, and compared using the
two-sided exact log-rank test. All tests were two-sided. A
p-value <0.05 was considered significant. Statistical analysis
was done using SPSS 22.0 for Windows (SPSS Inc., Chicago,
IL, USA) and MedCalc windows (MedCalc Software bvba
13, Ostend, Belgium). The study was approved by our local
research ethics committee.
RESULTS
Clinicopathological Features
The mean age of cancer patients at the diagnosis was
62.94±8.76 years, while the mean age of BPH cases was at
58.40±11.98 years. No significant difference between the
two groups concerning age was present (p=0.138). Gleason
score ≥ 7 was the most common score in this cohort (56%).
Forty percent of PC patients had pT2 disease while 60%
had pT3-pT4. Distant metastasis was detected in 12 cases
(24%) and lymph node involvement was observed in 24
cases (48%). During the follow-up period, biochemical
progression was noted in 30% of the patients. Mean serum
Vol. 33, No. 3, 2017; Page 198-210
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PSA level in cancer patients was 19.8± 14.02 ng/ml (range
4-50) and 2.03±1.33 ng/ml (range 0.4-5) in BPH. Other
clinicopathological features of PC and BPH cases are
presented in Tables I, II.
Twist-1 Expression
The majority of PC cases (54%) showed high Twist-1
expression in the tumor cells while 100% of BPH specimens
showed low expression (p<0.001). Further investigation of
the correlation between Twist-1 immunoexpression and
clinicopathological features revealed that the increased
expression was associated with an initial PSA level (p<0.001).
In addition, Twist-1 immunoreactivity was up-regulated
with increased tumor grade with statistically significant
difference (p<0.001) (Figure 1A-C). Furthermore, a
significant difference in Twist-1 expression was observed
regarding the pathological tumor stage (p=<0.001), LN
involvement (p<0.001), and distant metastasis (p=0.003).
E-Cadherin Expression
All BPH specimens showed moderate to strong
membranous immunoreactivity of E-cadherin (preserved

pattern) (Figure 2), while 62% cases of PC specimens had
aberrant E-cadherin immunoreactivity with a significant
difference between the two groups (p<0.001).
Low-grade PC of Gleason score <7 showed aberrant
E-cadherin immunoreactivity in only 27.3% of cases,
while the majority of high-grade PC (89.3%) had aberrant
expression (p<0.001) (Figure 3A-D). A significant
correlation was found between E-cadherin expression
patterns and initial PSA level (p<0.001). Aberrant
E-cadherin expression was more common in advanced
pathological stages than the early stages (p<0.001).
Furthermore, loss of membranous E-cadherin expression
was found in all cases associated with LN involvement and
distant metastasis in contrast to those cases with negative
LN and without distant metastasis (p<0.001, p=0.002,
respectively).
EZH2 Expression
Analysis of both staining intensity and extension of nuclear
EZH2 revealed that all cases of BPH showed a low expression
level limited to the prostate epithelium and absent in the
surrounding stroma, while 66% of PC cases exhibited a high

Table I: Clinicopathological features of 50 patients with prostatic carcinoma

Characteristics
Age (year)
Mean ± SD
Median (Range)
<65 years
≥65 years
PSA (ng/mL)
Mean ± SD
Median (Range)
<10 ng/mL
≥10 ng/mL
Gleason score
<7
≥7
pT
pT2
pT3
pT4
pN
pN0
pN1
pNx

No.
62.94 ± 8.76
60.50 (50 - 86)
31
19

%

62%
38%

19.86 ± 14.02
14.50 (4 - 50)
16
34

32%
68%

22
28

44%
56%

20
20
10

40%
40%
20%

21
24
5

42%
48%
10%

Characteristics
M
M0
M1
Twist-1
Low
High
E-cadherin
Normal
Aberrant
EZH2
Low
High
Follow-up (months)
Mean ± SD
Median (Range)
Progression
Absent
Present

No.

%

38
12

76%
24%

23
27

46%
54%

19
31

38%
62%

17
33

34%
66%

23.32 ± 9.18
24.50 (3 - 36)
35
15

70%
30%

Continuous variables were expressed as mean ± SD & median (range). Categorical variables were expressed as number (percentage).
Progression: Biochemical progression.
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expression level in tumor cells with a significant difference
between the two groups (p<0.001).
Analysis of the correlation between nuclear EZH2 and
clinicopathological parameters revealed that patients
with high EZH2 expression had a higher initial PSA level
and Gleason scores (p<0.001, p=0.001, respectively) at
presentation (Figure 4A,B). Moreover, it was found that all
cases of advanced tumor stage (pT3, pT4), LN involvement
and distant metastasis revealed high nuclear EZH2
expression.

A

The correlation between Twist-1, E-cadherin and EZH2
expression and the clinicopathological parameters are
demonstrated in Table III.
Association Between Twist-1, E-Cadherin and EZH2
Expression
The correlation analysis of our marker expression among
PC cases revealed a significant positive correlation between
Twist-1 and EZH2 expression (p<0.001), while E-cadherin
expression showed a negative correlation with both markers
(p<0.001) (Table III).
Association of Twist-1, E-Cadherin and EZH2 Expression
with Biochemical Progression and BPFS

B

During the follow-up period, 15 out of 50 patients (30%)
showed biochemical progression at the mean time of
29.4 months with 3 year BPFS in 63.7% of cases. We
found that 51.9% of high Twist-1 expression, 38.7% of
aberrant E-cadherin, and 42.4% of high EZH2 cases had
a biochemical progression within 3 years. However, only

C
Figure 1: A) Low-grade prostate cancer (Gleason score <7) shows
negative immunoreactivity of Twist-1 (IHC; x400).
B) High-grade prostate cancer (Gleason score ≥7) shows low
cytoplasmic immunoreactivity of Twist-1 (IHC; x400).
C) High-grade prostate cancer (Gleason score ≥7) shows high
cytoplasmic immunoreactivity of Twist-1 (IHC; x400).

202

Figure 2: Benign prostatic hyperplasia shows strong and complete
membranous immunoreactivity of E-cadherin (preserved
expression), (IHC; x400).
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4.3% of low Twist-1 expression (p<0.001), 15.8% of normal
E-cadherin expression (p=0.086), and 5.9% of low EZH2
expression cases (p=0.008) had a progressive disease
(Table IV). Kaplan-Meier survival curve analysis revealed
a significant association between high Twist-1 (p<0.001),
aberrant E-cadherin (p=0.013) and high EZH2 expressions
(p=0.002) and shorter BPFS (Figure 5A-C).
DISCUSSION
Prostate cancer is the second leading cause of cancerrelated mortality in males. The transition of a subset of
tumors from indolent to invasive disease is associated
with a poor clinical outcome. Activation of EMT genetic
program is a major risk factor for cancer progression (16).
It is important to accurately predict the prognosis of cancer
patients following surgical resection of the tumors using
an accepted consensus to define postoperative follow-up
schedule as well as additional treatment strategies (22).
Therefore, individual assessment of a tumor’s aggressive
potential is crucial for clinical decision making. The critical
question is how to identify patients with a high-risk of
recurrence or progression (23).

In this study, we evaluated the expression level of Twist-1,
E-cadherin and EZH2 in PC in a trial to assess their role in
the pathogenesis, progression, and identification of cancer
patients who will likely progress to aggressive disease and
therefore need radical treatment or earlier intervention.
In the present work, Twist-1 up-regulation was observed
only in PC as compared to BPH; denoting its role in
neoplastic transformation and progression of cancer.
Increased expression of Twist-1 was associated with
the initial PSA level and Gleason grade supporting the
previous reports about its negative impact on cancer
cell differentiation and histological progression (24).
However, Whiteland et al. reported that Twist-1 expression
was indifferent between PC and BPH. In addition, they
reported indifferent Twist-1 expression between different
Gleason scores. They explained this discrepancy of results
by different patient demographics (25).
Furthermore, a significant positive association between
Twist-1 expression and TNM staging including pT stage,
LN involvement, and distant metastases was demonstrated
where most of the advanced stages had high Twist-1
expression. Our data agree with previous studies that found

Table II: Comparison between prostatic carcinoma and BPH as regard clinicopathological features, immunohistochemical markers.

Parameters
Age (year)
Mean ± SD
Median (Range)
<65 years
≥65 years
PSA (ng/mL)
Mean ± SD
Median (Range)
<10 ng/mL
≥10 ng/mL
Twist-1
Low
High
E-cadherin
Normal
Aberrant
EZH2
Low
High

Prostatic carcinoma (N=50)
No.
(%)
62.94 ± 8.76
60.50 (50 - 86)
31
19

No.

BPH (N=20)

(%)

p-value

(62%)
(38%)

58.40 ± 11.98
58 (40 - 80)
13
7

19.86 ± 14.02
14.50 (4 - 50)
16
34

(32%)
(68%)

2.03 ± 1.33
1.75 (0.40 - 5)
20
0

(100%)
(0%)

<0.001‡

23
27

(46%)
(54%)

20
0

(100%)
(0%)

<0.001‡

19
31

(38%)
(62%)

20
0

(100%)
(0%)

<0.001‡

17
33

(34%)
(66%)

20
0

(100%)
(0%)

<0.001‡

0.138Ÿ
(65%)
(35%)

0.814‡

<0.001Ÿ

Continuous variables were expressed as mean ± SD & median (range); categorical variables were expressed as number (percentage); Ÿ Mann-Whitney U
test; ‡ Chi-square test; p<0.05 is significant.
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high Twist-1 expression in PC and its correlation with
disease aggressiveness and metastasis (20, 22).

in the PC may enhance EMT by promoting E-cadherin
switching.

The explanation for the significant association between
Twist-1 with advanced tumor stage and the metastatic
potential of the primary cancer is the transcriptional
repression of E-cadherin, resulting in a loss of cellular
adhesion and an enhancement of PC cell motility (26).
These findings were confirmed by our results, where the
highest Twist-1 expression was significantly associated with
aberrant E-cadherin expression. In a previous in vitro study,
Kwok et al. reported that by reducing the expression of
Twist-1 in PC cell lines, E-cadherin was redistributed from
the cytoplasm to the cell membrane (27). Consideration
of all these data, we can guess that Twist-1 overexpression

Kwok et al. observed that down-regulation of Twist-1 in
androgen-independent PC cells increased their sensitivity
to anticancer therapy and decreased their invasion and
migration abilities, suggesting Twist-1 inactivation as a
potential strategy to control the growth and metastasis of
these cells (27). Previous studies have reported that the
highest expression of Twist-1 was associated with high
grade, invasion, metastases, and therefore unfavorable
prognosis in different cancers as thyroid (28), and lung
carcinomas (29). These results regarding Twist-1 may help
to find a new therapeutic target to inhibit the invasion,
progression, and metastases in PC.

A

B

C

D

Figure 3: A) Low-grade prostate cancer (Gleason score <7) shows preserved immunoreactivity of E-cadherin (IHC; x400). B) High-grade
prostate cancer (Gleason score ≥7) shows preserved immunoreactivity of E-cadherin (IHC; x400). C) High-grade prostate cancer (Gleason
score ≥7) shows aberrant membranous immunoreactivity of E-cadherin (IHC; x400). D) High-grade prostate cancer (Gleason score ≥7)
shows completely negative immunoreactivity of E-cadherin; note the normal immunoreactivity in the benign glands (IHC; x400).
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17
3
3
18 (85.7%)
3 (12.5%)
2
(40%)
22 (57.9%)
1 (8.3%)

20 (40%)
20 (40%)
10 (20%)

21 (42%)
24 (48%)
5 (10%)

38 (76%)
12 (24%)

17 (89.5%)
6 (19.4%)
15 (88.2%)
8 (24.2%)

19 (38%)
31 (62%)

17 (34%)
33 (66%)

23 (46%)
27 (54%)

19 (86.4%)
4 (14.3%)

22 (44%)
28 (56%)
(85%)
(15%)
(30%)

15 (93.8%)
8 (23.5%)

2
25

2
25

16
11

3
21
3

3
17
7

3
24

1
26

12 (38.7%)
7 (36.8%)

<0.001§

16
2
1

(80%)
(10%)
(10%)

(50%)
(0%)

17 (73.9%)
2 (7.4%)

19
0

(11.8%)
16 (94.1%)
<0.001‡
(75.8%)
3 (9.1%)

(10.5%)
<0.001‡
(80.6%)

(42.1%)
0.003‡
(91.7%)

(14.3%)
16 (76.2%)
(87.5%) <0.001§ 0
(0%)
(60%)
3
(60%)

(15%)
(85%)
(70%)

(13.6%)
16 (72.7%)
<0.001‡
(85.7%)
3 (10.7%)

(6.3%)
14 (87.5%)
<0.001‡
(76.5%)
5 (14.7%)

(54.8%)
0.879‡
(52.6%)

16 (32%)
34 (68%)

17
10

14 (45.2%)
9 (47.4%)

31 (62%)
19 (38%)

(20%)
(90%)
(90%)

<0.001§

17
0
0

(85%)
(0%)
(0%)

(50%)
(100%)

0.002‡

17 (44.7%)
0
(0%)

1 (5.9%)
<0.001‡
30 (90.9%)

16 (84.2%)
1 (3.2%)

6 (26.1%)
15 (65.2%)
<0.001‡
25 (92.6%)
2 (7.4%)

19
12

5 (23.8%)
16 (76.2%)
24 (100%) <0.001‡ 0
(0%)
2
(40%)
1
(20%)

4
18
9

6 (27.3%)
13 (59.1%)
<0.001‡
25 (89.3%)
4 (14.3%)

2 (12.5%)
14 (87.5%)
<0.001‡
29 (85.3%)
3 (8.8%)

p-value

(15%)
(100%) <0.001§
(100%)

3 (15.8%)
<0.001‡
30 (96.8%)

8 (34.8%)
<0.001‡
25 (92.6%)

21 (55.3%)
0.004‡
12 (100%)

5 (23.8%)
24 (100%) <0.001‡
4
(80%)

3
20
10

9 (40.9%)
0.001‡
24 (85.7%)

2 (12.5%)
<0.001‡
31 (91.2%)

21 (67.7%)
0.740‡
12 (63.2%)

High
(N=33)
No.
(%)

EZH2

10 (32.3%)
7 (36.8%)

Low
p-value
(N=17)
No.
(%)

19 (61.3%)
0.895‡
12 (63.2%)

E-cadherin
Normal
Aberrant
p-value
(N=19)
(N=31)
No.
(%)
No.
(%)

Categorical variables were expressed as number (percentage); ‡ Chi-square test; § Chi-square test for trend; p<0.05 is significant.

Age (year)
<65 years
≥65 years
PSA (ng/mL)
<10 ng/mL
≥10 ng/mL
Gleason score
<7
≥7
pT
pT2
pT3
pT4
pN
pN0
pN1
pNx
M
M0
M1
Twist-1
Low
High
E-cadherin
Normal
Aberrant
EZH2
Low
High

Twist-1
Low
High
(N=23)
(N=27)
No.
(%)
No.
(%)

All
patients
(N=50)
No. (%)

Table III: The association between Twist-1, E-cadherin and EZH2 expression and clinicopathological parameters
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Table IV: Impact of markers on biochemical progression and biochemical progression free survival.

Markers
All patients
Twist-1
Low
High

50

Biochemical progression
Absent
Present
(N=35)
(N=15)
No. (%)
No. (%)
35 (70%)
15 (30%)

23
27

22
13

(95.7%) 1
(48.1%) 14

(4.3%) <0.001‡ 35.3 month 100%
(51.9%)
22.3 month 76.7%

95.2%
39.2%

95.2%
---

<0.001†

19
31

16
19

(84.2%) 3
(61.3%) 12

(15.8%)
(38.7%)

0.086‡

33.8 month 100%
25.7 month 79.4%

89.5%
49.5%

82%
---

0.013†

17
33

16
19

(94.1%) 1
(57.6%) 14

(5.9%)
(42.4%)

0.008‡

35.5 month 100%
25.4 month 81.4%

100%
47.4%

90.9%
---

0.002†

Total
(N=50)

Biochemical Progression Free Survival
p-value

Mean
(months)

1y (%)

2y (%)

3y (%)

29.4 month 87.6%

67.9%

63.7%

p-value

E-cadherin
Normal
Aberrant
EZH2
Low
High

Categorical variables were expressed as number (percentage); ‡ Chi-square test; § Chi-square test for trend; † Log rank test; p<0.05 is significant.

A

B

Figure 4: A) Low-grade prostate cancer (Gleason score <7) shows low nuclear immunoreactivity of EZH2 (IHC; x400). B) High-grade
prostate cancer (Gleason score ≥7) shows high nuclear immunoreactivity of EZH2 (IHC; x400).

Loss of intercellular adhesion molecules has been accepted
as an initial step of malignant transformation preceding
lymphovascular invasion (LVI) and distant metastasis.
The key role of E-cadherin in carcinogenesis has been
established, particularly in the prostate (30).
In the current study, all BPH showed preserved E-cadherin
immunoreactivity while 62% PC cases designated
aberrant E-cadherin immunoreactivity with a significant
difference between the two groups. The membranous
immunoreactivity of E-cadherin was negatively correlated
with the initial PSA level and increased Gleason score.
These results suggest that abnormal localization of
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E-cadherin may occur during PC progression leading to
loss of epithelial differentiation through the loss of cell
polarity and adhesion. Furthermore, aberrant E-cadherin
was significantly associated with advanced tumor stage,
LN metastasis, and distant metastasis; therefore with poor
prognosis. These results are hand in hand with Whiteland
et al. (25). Meng et al. also reported that PC metastasis was
inhibited in mice that received a high dose of zileuton,
5-lipoxygenase inhibitor, which restored normal expression
of E-cadherin (31).
On the other hand, Ipekci et al.’s analysis failed to demonstrate
an association between E-cadherin expression and tumor
Vol. 33, No. 3, 2017; Page 198-210
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stage, grade, and initial PSA level. They explained their
results with the fact that EMT is an early event in tumor
progression and assessment of primary tumor does not give
any insight into the metastatic potential of cells that require
having other alterations to survive in distant tissues (3).
Induction of EMT by different stimuli could generate
stem-like cells with enhanced self-renewal and invasive
capacity with a high drug resistance, which is strongly
associated with metastasis and recurrence. However, the
molecular mechanisms responsible for these processes are
not completely understood (7).

A

B

C
Figure 5: Kaplan-Meier plots of biochemical progression free
survival (BPFS); A) Stratified according to Twist-1 expression
(p<0.001). B) Stratified according to E-cadherin expression
(p=0.013). C) Stratified according to EZH2 (p=0.002).
Vol. 33, No. 3, 2017; Page 198-210

EZH2 increases the proliferation and invasiveness of PC
cells (32). The expression of EZH2 promotes the histone
deacetylase (HDAC) activity and the enhanced HDAC
activity leads to removal of the acetyl group from the
histone H3K27 at the E-cadherin promoter region. This
helps the histone methyl-transferase activity of EZH2. Trimethylation of histone H3 on lysine 27 leads to chromatin
compaction and transcription factors suppression from
binding and initiating transcription (33). Moreover,
histone deacetylase inhibitors can prevent EZH2mediated suppression of E-cadherin and attenuation of cell
invasion, suggesting a possible mechanism of therapeutic
treatments. In addition, a large body of evidence suggests
that pharmacological inhibition of the enzymatic activity
of the methyl-transferase EZH2 is an attractive therapeutic
strategy for castration-resistant prostate cancer (34).
In the present study, all BPH showed low EZH2 expression
while 66% PC cases showed high EZH2 expression with
a significant difference between the two groups; these
results are similar to the observation of Matsika et al. (21).
Moreover, a significant association was found between
EZH2 with an initial PSA level, Gleason score, and TNM
staging of the prostate, which confirm its crucial role in the
promotion of carcinogenesis and progression as previously
reported by Bryant et al. who found that EZH2 increases the
proliferation and invasiveness of PC cells (32). A significant
association between EZH2 and the different pathological
parameters had also been reported by some investigators
(21). This result contrasts with those of Varambally et al.
who did not find a significant correlation between EZH2
level and these pathologic parameters (35). Laitinen et al.
also reported a significant association between EZH2 and
Gleason score and the initial PSA level, whereas a nonsignificant association with tumor stage (pT) was found
(36).
In our study, we found a significant inverse association
between EZH2 and E-cadherin expression where 90.9%
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of cases with high EZH2 expression designated aberrant
E-cadherin expression whereas 94.1% of cases with low
EZH2 expression showed normal E-cadherin staining.
These findings confirm the suggestion of EZH2- mediated
repression of E-cadherin and explain the positive
correlation of EZH2 with advanced tumor stage through
the loss of cellular adhesion and the enhancement of
cancer cell motility. In addition, a significant association
between EZH2 and Twist-1 expression was noted in our
study confirming the observation of some investigator
regarding the ability of EMT (upregulation of Twist-1) to
generate stem like-cells (EZH2) enhancing the metastasis
and recurrence of the involved tumor (7).
Regarding the association between the prognostic
parameters and biochemical progression in our study, we
found a significant association between the conventional
parameters including the initial PSA level, Gleason score
≥7, and tumor TNM stage with biochemical progression
as previously reported by other investigators (37-39). In
addition, early biochemical recurrence was more prevalent
in cases with high Twist-1, aberrant E-cadherin, and high
EZH2 expression.
In the present study, Kaplan-Meier survival curve analysis
revealed a significant association between the initial PSA
level, Gleason score, and TNM stage of the studied cases with
BPFS as previously reported (22). In addition, a significant
association was found between high Twist-1 expression and
shorter BPFS. Similarly, other investigators have reported
that twist-1 expression confers a worse prognosis (22).
Moreover, aberrant E-cadherin expression of PC cases
revealed shorter BPFS and therefore poor prognosis. These
results are hand in hand with other investigators (22, 25).
Whiteland et al. demonstrated that reduced E-Cadherin
expression was linked to worse prognosis and poor diseasefree survival, where E-cadherin was the only EMT marker
significantly associated with patients who died as a result
of PC progression when its expression was lost (25). On
the other hand, Ipekci et al. failed to find an association
between aberrant E-Cadherin expression and BPFS (3).
As regards EZH2, cases with high expression revealed
shorter BPFS and so poor prognosis (p=0. 002). This finding
agreed with van Leenders et al. who confirmed that EZH2
expression in neoplastic cells had a high predictive value for
cancer outcome and had an increased risk of biochemical
progression (40). On the other hand, some have found
that EZH2 is not an independent prognosticator and when
combined with decreased expression of E-cadherin revealed
a significant association with short progression-free
survival (41). These studies have used tissue microarrays
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(TMAs) and core biopsies which, by their nature, limit
tumor sampling and do not take into account the tumor
heterogeneity and patchy staining expected of stem cell
markers. The differences between our results and this
study may also be due to using different antibody clones.
Therefore, these observations support the suggestion that
EZH2 can serve as a beneficial biomarker for prognostic
purposes in a PC, as respect to risk evaluation and prognosis
prediction. EZH2 has also been suggested as a target for
PC immunotherapy as EZH2-based peptides are detected
by cytotoxic T cells and immunoglobulin G in PC patients
(42). Therefore, understanding the complex steps of EMT
and metastasis will help in the development of improved
anti-metastatic drug strategies that are helpful against the
circulating metastatic cells and therapy-resistant cancer
cells (43).
In conclusion, the high Twist-1 expression, aberrant
E-cadherin expression and high EZH2 in primary PC are
considered as adverse prognostic markers of an aggressive
tumor with high metastatic potential. Assessment of their
expression level would help in the accurate prediction of
the biochemical progression. Therefore, a standardized
clinical trial with a larger sample is required to assess the
value of these biomarkers as targeted therapy.
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ABSTRACT
Objective: Programmed cell death ligand-1 interacts with the immune receptors on the surface of CD8+ tumor infiltrating lymphocytes and PD-1,
thereby blocking its anti-tumor activity. Therapeutics suppression of this interaction will show a promise in the treatment of non-small cell lung
cancer by restoring the functional anti-tumor T-cell activity. We aimed to evaluate the association between the immunohistochemical expression
of PD-L1, stromal CD8+ tumor infiltrating lymphocytes and p53 with the clinicopathological characteristics, response to chemotherapy,
progression-free-survival, and overall survival.
Material and Method: We examined the immunohistochemical expression of PD-L1, stromal CD8+ TILs, and p53 expression in 50 patients with
advanced stage (III&IV) non-small cell lung cancer.
Results: PD-L1 was expressed in 56% of the studied cases. PD-L1 expression was related to unfavorable response to the therapy without significant
difference. PD-L1 expression was significantly associated with disease progression, poor progression-free-survival & overall survival. CD8+ TILs
were high in 32% of the cases. Tumors with high CD8+ TILs showed a partial response to therapy and had a better progression-free-survival
and overall survival. p53 expressed in 82% of the studied cases. There was a significant negative association between PD-L1 and CD8+ TILs
(p=0.009), while a non-significant association was found between p53 and PD-L1 (p=0.183).
Conclusion: PD-L1 overexpression is an unfavorable prognostic marker, while the high CD8 + TILs is a good prognostic marker in non-small
cell lung cancer. PD-L1 immunohistochemical assessment may be used for the selection of patients legible for treatment with anti-PD-L1 therapy.
Key Words: PD-L1, p53, Tumor infiltrating lymphocytes, Non-small cell lung cancer, Immunohistochemistry.

Introduction
Lung cancer ranks the first in the incidence and mortality
rates amongst all malignancies worldwide. Non-small cell
lung cancer (NSCLC) constitutes 80% - 85% of all diagnosed
cases and more than 70% of NSCLC are diagnosed as an
advanced or late disease (1).
Recognition of tumor antigens by T cells leads to activation
of anti-tumor immune reaction mainly by cytotoxic CD+8
tumor infiltrating lymphocytes (TILs), but malignant cells
may have many pathways to evade the immunological
destruction. PD-1 is a co-stimulatory molecule on T-cells that
inhibits T cell activation. PD-1, which is a 288-amino acid
cell-surface protein, can bind two ligands, PD-L1 and PD-L2,
which negatively control the immune response. Tumor cells
express PD-L1 can inhibit T cell-mediated immune response
and can progress to distant metastasis (2,3).
(Turk Patoloji Derg 2017, 33:211-222)
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CD8 marker is expressed on cytotoxic T cells, natural killer,
and dendritic cells. CD8+ T cells are a major component of
the cell-mediated immune system against malignant cells.
CD8+ T cells undergo differentiation to effector cytotoxic T
cells. Then the effector CD8+ cells undergo apoptosis leaving
memory cells when a pathogenic response is resolved.
Memory T cells and cytotoxic T cells are associated with a
more favorable prognosis in NSCLC (4).
PD-L1 over-expression has been proved to be a poor
prognostic marker in many human cancers (5). PD-1/
PD-L1 interaction suppresses CD8+ TILs survival and
proliferation and leads to apoptosis of tumor-infiltrating
lymphocytes. PD-L1 over-expression in tumor cells in
a syngeneic transplant model of tumor cells makes them
evade from cytotoxic TILs (6).
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Blockage of PD-1/PD-L1 interaction with monoclonal
antibodies will restore T cell activity in the microenvironment
of the tumor and has been stated to result in an effective
anti-tumor therapeutic effect in clinical trials and may have
promising activity in many malignancies (7).
Inactivation of p53, which is a tumor suppressor gene
present on the short arm of chromosome 17 (17p13), is a
constant feature of most of the human malignancies that
often characterized by aggressive behavior, poor overall
survival, and treatment failure (8).
The standard treatment of advanced NSCLC according to
the tumor stage was limited to radiotherapy, chemotherapy
or both. Recently, targeted molecular therapies have
replaced the traditional therapeutic methods for patients
whose cancers express certain genetic alterations. Attempts
to provide immunotherapy in lung cancers were accelerated
and now the development of therapeutics targeting PD-1
and PD-L1 has developed. An immunotherapy will be
stated as the third line in the treatment of advanced lung
cancer (7, 9).
In this study, we aimed to evaluate the association between
the immunohistochemical expression of programmed
cell death ligand 1 (PD-L1), stromal CD8+ TILs and
p53 with clinicopathological characteristics, response to
chemotherapy, progression free-survival (PFS) and overall
survival (OS) in patients with NSCLC.
Materıal and methods
Patients: This is an analytic cross-sectional study, which
was conducted in Clinical oncology, Chest and Pathology
Departments, Zagazig University Hospitals, in the period
from January 2014 to August 2016. The study was carried
out on 50 patients with advanced stage (III&IV) NSCLC
(10).
Patients were subjected to the followings; 1-Thorough
medical history 2- Full clinical examination 3- Laboratory
investigations, including the following: (a) Complete blood
count, (b) Kidney function tests (serum urea level and
creatinine), (c) Liver function tests, and (d) PT, PTT &
INR. 4- Plain chest X-ray: the postero-anterior view was
done to all patients by X-ray machine (ROTALiX SRT 32,
Philips, Italy), the chest radiographs showed pulmonary
nodule, mass, infiltrate, mediastinal widening, atelectasis,
hilar enlargement or presented by pleural effusion. 5Computed tomography (C.T): conventional chest C.T
was done in all cases, where CT-guided transthoracic core
tissue biopsy was done for peripherally located lesions.
Three-four biopsies are likely adequate in this situation.
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6- Bronchoscopy: patients who had radiologically central
lesion were subjected to FOB (Pentax FB15TV, Philips,
Tokyo, Japan). Flexible bronchoscopy was performed with
a fiberoptic scope through transnasal route under topical
anesthesia (2% lignocaine). Oxygenation was monitored
throughout the procedure with pulse oximetry (11).
Patients received platinum-based doublet chemotherapy
(carboplatin and gemcitabine). The clinical response to
chemotherapy was evaluated using computed tomography
(CT). Clinical follow-up data were taken in all cases. Patient
follow-up information was obtained from hospital records
or patient contact. The study complied with the guidelines
of institutional review board of Zagazig university hospitals.
Immunohistochemical Staining: All tissues were fixed at
10% neutral formaldehyde solution. Then, dehydration and
paraffin embedding were done, followed by deparaffinization
in xylene and rehydration in descending series of alcohols.
For antigen retrieval, 10 mM citrate buffer (pH 6.0) at the
microwave for 20 minutes was used. Endogenous peroxidise
activity was blocked by 3% hydrogen peroxide for 10 min.
After repeat washing in PBS, the slides were incubated with
primary mouse monoclonal antibodies directed against
anti-PD-L1 (sc293425, Santa Cruz Biotechnology, Santa
Cruz, CA) and mouse anti-human p53 (DO-7, Dako,
1:100) and Anti-CD8 (clone C8/144B, Dako, ready to use).
Binding site of primary antibodies was visualized by using
the Dako EnVision ™ kit (Dako, Copenhagen, Denmark).
Then, the sections were counterstained with Mayer’s
hematoxylin. Negative controls were obtained by omission
of the primary antibody. The tonsils, placenta and colon
cancer tissues were used as positive control for CD8+ TILs,
PD-L1 and p53 respectively.
Immunohistochemistry: PD-L1 was assessed as negative,
weak positive which was defined as a membranous or
cytoplasmic PD-L1 expression in 1% to 49% of tumor cells,
and PD-L1 strong positive was defined as expression in
≥50% of tumor cells at higher power magnification. In this
work, negative and weak positive stain was considered as a
negative group (11). p53 nuclear stain in more than 5% of
malignant cells was considered a positive immunoreactivity
and its expression was evaluated as follow: p53-negative (≤
5%), low p53 (5% to 50%), and high p53 (> 50%) (12). The
percentages of CD8+ TILs compared with the total amount
of nucleated cells in the stroma were evaluated; low density:
≤25%; intermediate density: ≥25% to ≤50%; high density:
>50% (13).
Statistical Analysis: Continuous variables were expressed
as the mean ± SD & median (range), and the categorical
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variables were expressed as a number (percentage).
Continuous variables were checked for normality by using
the Shapiro-Wilk test. Independent samples Student’s t-test
was used to compare between two groups of normally
distributed variables. One Way ANOVA test was used
to compare between more than two groups of normally
distributed variables, while Kruskal-Wallis H test was
used for non-normally distributed variables. Percent of
categorical variables were compared using Pearson’s Chisquare test or Fisher’s exact test when was appropriate. The
trend of change in the distribution of relative frequencies
of ordinal data was compared using the chi - square test for
trend. PFS was calculated as the time from the assessment
of response to treatment (baseline) to progression or the
most recent follow-up in which no progression. Overall
Survival (OS) was calculated as the time from diagnosis
to death or the most recent follow-up contact (censored).
Stratification of PFS and OS was done according to the

immunohistochemical markers. These time-to-event
distributions were estimated using the method of KaplanMeier plot and compared using two-sided exact logrank test. A p-value <0.05 was considered significant. All
statistics were performed using SPSS 22.0 for Windows
(SPSS Inc., Chicago, IL, USA) and MedCalc windows
(MedCalc Software bvba 13, Ostend, Belgium).
RESULTS
Patients and the Clinicopathological Parameters: Our
study included 50 patients; 82% of them were males, with
an age ranged from 25 to 77 years (mean: 55.56 ± 14.18).
Thirty cases (60%) were diagnosed as adenocarcinoma
and 20 (40%) cases as squamous cell carcinomas. Nineteen
cases were moderately differentiated (grade II) and 31 were
poorly differentiated (grade III). Tumors were classified as
stage III (n =29), and stage IV (n =21). Half of the patients
gave a partial response and 24 patients survive more than 9
months (Table I).

Table I: Clinicopathological parameters, immunohistochemical markers and outcome of 50 patients with NSCLC

Characteristics
Age (year)
Mean ± SD
Median (Range)
< 65years
≥ 65years
Sex
Male
Female
Pathology
SCC
Adenocarcinoma
Grade
Grade II
Grade III
Stage
Stage III
Stage IV
PD-L1
Negative
Positive
p53
Negative
Low
High

Number
55.56 ± 14.18
55 (25 - 77)
35
15

%

70%
30%

41
9

82%
18%

20
30

40%
60%

19
31

38%
62%

29
21

58%
42%

22
28

44%
56%

8
17
25

16%
34%
50%

Characteristics
CD8+ TILs
Low
Intermediate
High
Response
PD
SD
PR
NR
OAR
Follow-up (months)
Mean ± SD
Median (Range)
Progression
Within 6 months
After 6 months
Survival
< 9 months
> 9 months

Number

%

28
6
16

56%
12%
32%

10
15
25
25
25

20%
30%
50%
50%
50%

10.60 ± 4.58
10 (5 - 19)
22
18

55%
45%

26
24

52%
48%

Continuous variables were expressed as mean ± SD & median (range); categorical variables were expressed as number (percentage). PD means progressive
disease, SD: stable disease, PR: partial response, NR: no response, OAR: overall response.
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Association Between PD-L1 Expression and the
Clinicopathological Parameters: PD-L1 immunoreactivity
was detected as membranous and/or cytoplasmic stain
in the malignant cells in 56% of NSCLC cases, but the
adjacent paratumor tissues didn’t express. (Figure 1A, B).
Regarding histopathology, PD-L1 was overexpressed in
adenocarcinoma variant (60% of cases) more than squamous
cell carcinoma (50% of cases). There was a significant
difference between PD-L1 expression as regards the stage
(p <0.001) but not with the age, sex, pathological type and
tumor grade. There was a negative correlation between PDL1 immunoreactivity and CD8+ TILs (p=0.009) (Table II).
Association Between p53 Expression and the
Clinicopathological Parameters: p53 immunoreactivity
was detected as a nuclear stain (Figure 2A,B). The

A
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percentage of p53 positive cases in NSCLC was 82%. p53
was overexpressed in adenocarcinoma (93.3% of cases)
more than squamous cell carcinoma (70% of cases)
(p=0.05). There was a non-significant difference between
p53 expression in NSCLC as regards age, sex, pathological
type, tumor grade and stage. No significant association
was found between p53 and PD-L1 expression in NSCLC
(p=0.183) (Table II).
Association Between CD8+ TILs Expression and the
Clinicopathological Parameters: High tumor-infiltrating
CD8+ TILs was observed in the stroma of 32% of the cases,
while intermediate CD8+TILs density was found in 12% of
the cases (Figure 3A, B). There was a significant difference
between CD8+ TILs expression as regards tumor stage
(p<0.001) but no difference with the age, sex, pathological
type and tumor grade was observed (Table III).

B

Figure 1: Representative immunohistochemical staining results for PD-L1. A) PD-L1 positive cytoplasmic stain in lung squamous cell
carcinoma (PD-L1; x400). B) PD-L1 positive membranous and cytoplasmic stain in lung adenocarcinoma (PD-L1; x400).

A

B

Figure 2: Representative immunohistochemical staining results for p53: A) High nuclear p53 expression in lung squamous cell carcinoma
(p53; x400). B) High nuclear p53 expression in lung adenocarcinoma (p53; x400).
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Association Between PD-L1, p53 and CD8+TILs
Expression and Patient Outcome: PD-L1 expressing
NSCLC was significantly associated with disease
progression (p=0.001). In addition, Progressive disease
expressed high p53 more than stable disease (p=0.014). PDL1-positive NSCLC were related to unfavorable response to
therapy, but without significant difference (p=0.269) (Table
IV). Patients with high CD8+ TILs gave a partial response
to therapy (p = 0.022) (Table V).
Kaplan-Meier survival curve analysis revealed a significant
association between PD-L1 with shorter PFS and poor
OS (p=0.001, p=0.011 respectively), while CD8+ TILs
had a better PFS and OS (p=0.001 for each). However, no
significant relationship was found between p53 and PFS or
OS (p=0.470, p=0.186) (Figure 4A-C, 5A-C).

A

A
B

B
Figure 3: Representative immunohistochemical staining results
for CD8+TILs. A) High density of CD8+ TILs in lung squamous
cell carcinoma (CD8; x400). B) Intermediate density of CD8+
TILs in lung squamous cell carcinoma (CD8; x400).
TILs: Tumor infiltrating lymphocytes
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C
Figure 4: Kaplan-Meier Plot of overall survival: A) Stratified by
PD-L1 IHC staining. B) Stratified by p53 IHC staining. C) Stratified
by CD8+ TILs IHC staining. (IHC: Immunohistochemical)
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(%)

(82%)
(18%)
(40%)
(60%)
(38%)
(62%)
(58%)
(42%)
(44%)
(56%)
(16%)
(34%)
(50%)
(56%)
(12%)
(32%)

41
9

20
30

19
31

29
21

22
28

8
17
25

28
6
16

7
4
11

5
8
9

20
2

10
12

10
12

20
2

55.56 ±14.18 57.27
55
(25-77)
57
35
(70%)
16
15
(30%)
6

No.

(25%)
(66.7%)
(68.8%)

(62.5%)
(47.1%)
(36%)

(69%)
(9.5%)

(52.6%)
(38.7%)

(50%)
(40%)

(48.8%)
(22.2%)

±12.89
(27-75)
(45.7%)
(40%)

Negative
(N=22)
No.
(%)

21
2
5

3
9
16

9
19

9
19

10
18

21
7

54.21
53.50
19
9

(75%)
(33.3%)
(31.3%)

(37.5%)
(52.9%)
(64%)

(31%)
(90.5%)

(47.4%)
(61.3%)

(50%)
(60%)

(51.2%)
(77.8%)

±15.21
(25-77)
(54.3%)
(60)

Positive
(N=28)
No.
(%)

PD-L1

0.004§

0.183§

<0.001‡

0.336‡

0.485‡

0.266‡

0.709‡

0.455*

p-value

4
1
3

5
3

5
3

3
5

6
2

8
0

51
51
7
1

(14.3%)
(16.7%)
(18.8%)

(22.7%)
(10.7%)

(17.2%)
(14.3%)

(15.8%)
(16.1%)

(30%)
(6.7%)

(19.5%)
(0%)

±13.61
(27-69)
(20%)
(6.7%)

Negative
(N=8)
No.
(%)

7
1
9

8
9

12
5

7
10

4
13

14
3

58.11
62
10
7

(25%)
(16.7%)
(56.3%)

(36.4%)
(32.1%)

(41.4%)
(23.8%)

(36.8%)
(32.3%)

(20%)
(43.3%)

(34.1%)
(33.3%)

±14.46
(35-75)
(28.6%)
(46.7%)

p53
Low
(N=17)
No.
(%)

17
4
4

9
16

12
13

9
16

10
15

19
6

55.28
55
18
7

(60.7%)
(66.7%)
(25%)

(40.9%)
(57.1%)

(41.4%)
(61.9%)

(47.4%)
(51.6%)

(50%)
(50%)

(46.3%)
(66.7%)

±14.33
(25-77)
(51.4%)
(46.7%)

High
(N=25)
No.
(%)

0.097§

0.401‡

0.333‡

0.944‡

0.050

0.306‡

0.329‡

0.447Ÿ

p-value

Categorical variables were expressed as number (percentage), continuous variables were expressed as mean ± SD & median (range); *Independent samples Student›s test; Ÿ Kraskall Wallis H test;
‡ Chi-square test; § Chi-square test for trend; p<0.05 is significant.

Age (years)
Mean ± SD
Median (Range)
< 65years
≥ 65years
Sex
Male
Female
Pathology
SCC
Adenocarcinoma
Grade
Grade II
Grade III
Stage
Stage III
Stage IV
PD-L1
Negative
Positive
p53
Negative
Low
High
CD8+
Low
Intermediate
High

Characteristics

All
(N=50)

Table II: Association between clinicopathological parameters and immunohistochemical staining of PD-L1 and p53 in NSCLC
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DISCUSSION
Five-year overall survival rate of NSCLC is 15% of all stages
(1) and less than 5% for metastatic NSCLC (14), so there
is an urgent need to develop other therapeutic modalities
to improve outcome of NSCLC especially late stages.
Programmed cell death-ligand 1 (PD-L1) is a costimulatory
molecule B7 family expressed on the surface of antigenpresenting cells and acts as a negative immune regulatory
molecule. It inhibits T cell activity, increases T-cells
apoptosis, decreases tumor immunity and lastly leads to
tumor immune escape (15).
Immunotherapy has promising results to improve the
outcome of several solid tumors. Therapies targeting the
programmed cell death receptor PD-1 and its ligand PD-L1
have revealed promising effects. However, in lung cancer,

PD-L1 diagnostic, prognostic and predictive values remain
to need more studies. Previous studies (16-19) showed
that NSCLC over-expressed PD-L1 has ranged from 19%
to 100%. However, in this study, the percentage of PDL1positive cases in NSCLC was 56% and the expression
increased with the more advanced stage. In addition,
PDL1 reaction was more with adenocarcinoma histology
variant, but without a statistically significant difference.
On the other hand, one study stated that the PD-L1
expression was associated with adenocarcinoma (17) and
the other reported it to be associated with squamous cell
carcinoma variant (20). This difference and the wide range
of immunohistochemical expression may be related to
different antibodies used, genetic, environmental factors
and sample size.

Table III: Association between clinicopathological parameters and immunohistochemical staining for CD8+ TILs in NSCLC.

All
(N=50)

Characteristics
Age (years)
Mean ± SD
Median (Range)
< 65years
≥ 65years
Sex
Male
Female
Pathology
SCC
Adenocarcinoma
Grade
Grade II
Grade III
Stage
Stage III
Stage IV
PD-L1
Negative
Positive
p53
Negative
Low
High

Low
(N=28)
No.
(%)

CD8+TILs
Intermediate
(N=6)
No.
(%)

High
(N=16)
No.
(%)

p-value

No.

(%)

55.56
55
35
15

±14.18
(25-77)
(70%)
(30%)

55.67
56
18
10

±15.05
(25-77)
(51.4%)
(66.7%)

61.50
63
5
1

±8.43
(51-74)
(14.3%)
(6.7%)

53.12
54
12
4

±14.30
(27-75)
(34.3%)
(26.7%)

41
9

(82%)
(18%)

21
7

(51.2%)
(77.8%)

5
1

(12.2%)
(11.1%)

15
1

(36.6%)
(11.1%)

0.296‡

20
30

(40%)
(60%)

8
20

(40%)
(66.7%)

3
3

(15%)
(10%)

9
7

(45%)
(23.3%)

0.171‡

19
31

(38%)
(62%)

9
19

(47.4%)
(61.3%)

3
3

(15.8%)
(9.7%)

7
9

(36.8%)
(29%)

0.607‡

29
21

(58%)
(42%)

8
20

(27.6%)
(95.2%)

5
1

(17.2%)
(4.8%)

16
0

(55.2%)
(0%)

<0.001‡

22
28

(44%)
(56%)

7
21

(31.8%)
(75%)

4
2

(18.2%)
(7.1%)

11
5

(50%)
(17.9%)

0.009‡

8
17
25

(16%)
(34%)
(50%)

4
7
17

(50%)
(41.2%)
(68%)

1
1
4

(12.5%)
(5.9%)
(16%)

3
9
4

(37.5%)
(52.9%)
(16%)

0.097§

0.475*
0.567‡

Categorical variables were expressed as number (percentage), continuous variables were expressed as mean ± SD & median (range); *One way ANOVA
test; ‡ Chi-square test; § Chi-square test for trend; p<0.05 is significant.
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In this work, PD-L1 positive NSCLC were significantly
related to a poor outcome and more progressive disease. In
contrast, no correlation was found between PD-L1 tumor
expression and other clinicopathological parameters except
tumor stage. So, we stated that PD-L1 plays a role in disease
progression and detecting PD-L1 immunoreactivity on
NSCLC tissues may evaluate patient’s outcome. Previous
studies revealed controversy in the prognostic value of PDL1 for NSCLC. There are some studies suggesting a negative
prognostic role (17, 21-23), while others did not find any
prognostic value (24, 25). However, other studies reported
improved patient outcomes (20, 26). This discrepancy may
be due to different PD-L1 immunohistochemistry assays,
using variable detection antibodies and different cutoff.
Clinical trials investigating the efficacy of concomitant
treatment with anti-PD-L1 and chemotherapy may give
better significant results. Also, a significant association
between an improved overall survival and PDL1
immunoreactivity was observed in breast cancer, colorectal
carcinoma and metastatic melanoma (27-29).
Malignant cells expressing PD-L1 will interact with the
negative signal generating immune receptor on the surface
of CD8+T cells and PD-1, thereby blocking anti-tumor
activity. Therapeutics suppression of this interaction will
show promise in the treatment of many cancers by restoring
functional antitumor T-cell activity (30). Our result also
showed a negative correlation between PD-L1 and CD8+
TILs. Thus, PD-L1 may function as a negative regulator
of T-cell-mediated antitumor immunity. Consistent with
Chen et al. (31) study, in which PD-L1 blockade has been
shown to stimulate anti-tumoral T-cell responses against
PD-L1-expressing tumor cells.

RasheD HE et al: PD-L1, CD8+TILs, and p53 in NSCLC

A

B

CD8+T cells are considered to be an indication of the host
immune response to malignant cells. Increased CD+8 TILs
have been associated with a better prognosis in many solid
neoplasms, including colorectal, melanoma and triplenegative breast carcinoma (4). This study showed that CD8+
TILs have a significant prognostic effect, as the patients with
high CD8+ TILs gave a partial response to therapy and had
a better survival more than those with low CD8+ TILs; this
goes with Donnem et al. (13) who found that the stromal
CD8+ TILs density was a strong independent prognostic
factor for PFS and OS.
There is increasing evidence that PD-L1 plays a major role
in peripheral tolerance (32). This study addressed a negative
correlation between PD-L1 and CD+8 TILs. This consistent
with Iwai et al. (6) study which stated that the PD-1/PDL1 interaction suppresses CD8+ TILs as PD-L1 overexpression in tumor cells in a syngeneic transplant model
of tumor cells makes them evade from cytotoxic TILs.
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C
Figure 5: Kaplan-Meier Plot of progression free survival.
A) Stratified by PD-L1 IHC staining; B) Stratified by p53 IHC
staining; C) Stratified by CD8+ TILs IHC staining.
(IHC: Immunohistochemical).
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4%

9 months
---74%
42%

19
4

(82.6%)
(17.4%)

21
7

(75%)
(25%)

0%

7%

14 months
7 months
0.503 (0.279 - 0.906)
90.9%
60.7%
68.2%
21.4%

(22.7%)
(77.3%)

8 months
4 months
0.382 (0.195 - 0.746)
82.4%
17.4%
0%
4%

26 (52%) 5
24 (48%) 17

6 months
---45%
2.5%

(17.6%)
(82.4%)

(20%) 5 (22.7%) 5 (17.9%)
(30%) 4 (18.2%) 11 (39.3%)
(50%) 13 (59.1%) 12 (42.9%)
(50%) 9 (40.9%) 16 (57.1%)
(50%) 13 (59.1%) 12 (42.9%)

10
15
25
25
25
22 (55%) 3
18 (45%) 14

(%)

No.

PD-L1
Negative
Positive
(N=24)
(N=26)
No.
(%)
No.
(%)

0.011†

<0.001‡

0.001†

<0.001‡

0.254‡

0.269‡

p-value

(37.5%)
(62.5%)

(0%)
(12.5%)
(87.5%)
(12.5%)
(87.5%)

(37.5%)
(62.5%)

12.5%

13 months
---87.5%
62.5%

3
5

7.5 months
---62.5%
12%

3
5

0
1
7
1
7

Negative
(N=8)
No.
(%)

(56.3%)
(43.8%)

(5.9%)
(52.9%)
(41.2%)
(58.8%)
(41.2%)
10
6

9
5
11
14
11

No.

(62.5%)
(37.5%)

(36%)
(20%)
(44%)
(56%)
(44%)

High
(N=25)
(%)

(35.3%)
(64.7%)

5.9%

12 months
1.242 (0.534-2.893)
76.5%
47.1%

6
11

(68%)
(32%)

0%

7 months
1.842 (0.813- 4.170)
68%
32%

17
8

6 months
4 months
1.550 (0.631 - 3.809) 1.796 (0.728 - 4.427)
43.7%
37.5%
0%
0%

9
7

1
9
7
10
7

No.

p53
Low
(N=17)
(%)

0.186†
0.164 *

0.050§

0.470†
0.361*

0.276§

0.088§

0.014§

p-value

Categorical variables were expressed as number (percentage); ‡ Chi-square test; § Chi-square test for trend; † Log rank test; p<0.05 is significant. * Breslow test; negative group was taken as
reference for p53.

18 months OS

Response
PD
SD
PR
NR
OAR
Progression
Within 6 months
After 6 months
Progression Free Survival
Median PFS
HR (95%CI)
6 months PFS
12 months PFS
Survival
< 9 months
> 9 months
Overall Survival
Median OS
HR (95%CI)
6 months OS
12 months OS

Outcome

All
(N=50)

Table IV: Association between immunohistochemical staining of PD-L1 & p53 and patients outcome in NSCLC

RasheD HE et al: PD-L1, CD8+TILs, and p53 in NSCLC

Turkish Journal of Pathology

219

Turkish Journal of Pathology

RasheD HE et al: PD-L1, CD8+TILs, and p53 in NSCLC

Table V: Association between immunohistochemical staining of CD8+ TILs and patients outcome in NSCLC

Outcome
Response
PD
SD
PR
NR
OAR
Progression
Within 6 months
After 6 months
Progression Free Survival
Median PFS
HR (95%CI)
6 months PFS
12 months PFS
Survival
< 9 months
> 9 months
Overall Survival
Median OS
HR (95%CI)
6 months OS
12 months OS
18 months OS

All
(N=50)

Low
(N=28)
No.
(%)

CD8+TILs
Intermediate
(N=6)
No.
(%)

High
(N=16)
No.
(%)

No.

(%)

10
15
25
25
25

(20%)
(30%)
(50%)
(50%)
(50%)

10
6
12
16
12

(35.7%)
(21.4%)
(42.9%)
(57.1%)
(42.9%)

0
3
3
3
3

(0%)
(50%)
(50%)
(50%)
(50%)

0
6
10
6
10

(0%)
(37.5%)
(62.5%)
(37.5%)
(62.5%)

22
18

(55%)
(45%)

16
2

(88.9%)
(11.1%)

3
3

(50%)
(50%)

3
13

(18.8%)
(81.3%)

6 months

4 months

45%
2.5%

11.1%
0%

26
24

(52%)
(48%)

25
3

(89.3%)
(10.7%)

9 months

7 months

74%
42%
4%

57.1%
10.7%
0%

6 months
0.311 (0.115 - 0.840)
50%
0%
1
5

(16.7%)
(83.3%)

13 months
0.288 (0.113 - 0.737)
83.3%
66.7%
0%

8 months
0.146 (0.061 - 0.350)
81.3%
6.3%
0
16

(0%)
(100%)

15 months
0.122 (0.053 - 0.279)
100%
87.5%
12.5%

p-value

0.022§
0.217§

<0.001§
<0.001†
<0.001*

<0.001§
<0.001†
<0.001*

Categorical variables were expressed as number (percentage); § Chi-square test for trend; † Log rank test; * Breslow test; low group was taken as reference
for CD+ TILs. p<0.05 is significant.

A p53 gene mutation inhibits the tumor suppressor gene
and enables malignant cells to behave more aggressive and
spread to different sites. This genetic defect is detected in
more than 50% of the resected NSCLCs (33). However, in
this study p53 was over-expressed in 82% of cases as all our
cases were at an advanced stage. To test if PD-L1 correlates
with the activation of apoptotic pathways, we analyzed
the relationship between it and p53 expression in NSCLC.
However the association was non-significant, this was in
contrast to Kan and Dong (34), who hypothesized that the
PD-L1 expression is significantly related to p53 protein
expression in hepatocellular carcinoma.
In conclusion, a large proportion of advanced NSCLC cases
have a positive PD-L1 immunoreactivity as reported by
previous studies, so they may be potentially responsive to
PD-L1 immunotherapy. Immunohistochemical expression
of stromal CD8+ TILs had a favorable prognostic impact
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in NSCLC in contrast to PD-L1 over-expression. Further
studies to confirm our observations and to assess the
predictive value of anti-PD-L1 immunotherapy in NSCLC
are necessary.
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ABSTRACT
Objective: Dermatofibroma (DF) is a benign fibrohistiocytic tumor whereas dermatofibrosarcoma protuberans (DFSP) has intermediate
malignant potential. CD34 is the most commonly used antibody in differentiating these tumors. Various studies have stated the rates of D2-40
expression as 0-50% in DFSPs and 86-100% in DFs. Our aim in this study was to determine the expression of CD34 and D2-40 in DFs and DFSPs
and the possible use of D2-40 in the differential diagnosis of these lesions.
Material and Method: This is a retrospective study including 30 DF and 15 DFSP cases which were reevaluated for epidermal changes, the
presence of a transmission zone (Grenz zone), infiltration of soft tissues, infiltration pattern and histologic subtypes in addition to cellular
pleomorphism, nuclear atypia, and necrosis. A manual immunohistochemistry procedure was performed with D2-40 and CD 34 antibodies
using a representative paraffin block.
Results: The average age was 37.36 and 42.86 years in the DF and DFSP cases. The average diameter was 0.9 and 5.03 cm, respectively, for the DFs
and DFSPs. There was a significant correlation between the two entities for sex, localization and diameter of the lesion. A significant difference
was found between the positivity of CD34 and D2-40 in DFs and DFSPs.
Conclusion: Additional immunohistochemical markers may be needed in DFs with CD34 positivity. Our results showed the additional helpful
role of this marker in problematic cases.
Key Words: Dermatofibroma, Dermatofibrosarcoma protuberans, CD34, D2-40, Podoplanin

INTRODUCTION
Dermatofibroma (DF) is a benign fibrohistiocytic tumor
usually seen in women and located in the limbs. Dermatofibrosarcoma protuberans (DFSP) is a fibrohistiocytic tumor
with intermediate malignant potential. The recurrence
rate and the metastatic potential is higher in DFSP. Due to
the differences in treatment and prognosis, it is important
to diagnose these lesions correctly. In practice, CD34 and
Factor XIIIa markers are often used to distinguish DP from
DFSP (1, 2). Some studies have reported focal positivity
with CD34 in DF, especially in the peripheral region of the
lesion (3). D2-40, a monoclonal antibody usually known as
podoplanin, is the main marker of lymphatic endothelium.
Various studies have stated the rate of D2-40 expression
as 0-50% for DFSPs and 86-100% for DFs (4-7). In this
study, we aimed to determine the expression of CD34 and
D2-40 in DFs and DFSPs together with the possible use of
D2-40 as a second step marker after CD34 in differential
diagnosis.
(Turk Patoloji Derg 2017, 33:223-227)
Received : 06.03.2017 Accepted : 04.05.2017

MATERIAL and METHOD
This study includes 30 DF and 15 DFSP cases diagnosed
at Izmir Katip Çelebi University Ataturk Training and
Research Hospital’s Department of Pathology between 2005
and 2011. The study has ethical approval from the 9 Eylul
University Ethics Committee (approval no: 2011/35-17).
We collected demographic data of the cases from the
hospital records. The age and sex of the patients, the
localization and diameter of the lesion, and the state
of recurrence and metastasis were recorded. All the
hematoxylin-eosin stained slides were revised and
epidermal changes, the presence of a transmission zone
(Grenz zone) between the epidermis and the lesion, the
infiltration of perilesional soft tissues and the infiltration
pattern, and the histological subtypes were noted in addition
to the presence of cellular pleomorphism, nuclear atypia,
and necrosis. A demonstrative paraffin-embedded block
was selected for immunohistochemical study in all cases. A
Correspondence: Canan Sadullahoğlu
Antalya Training and Research Hospital, Department of Pathology,
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manual immunohistochemistry procedure was performed
with D2-40 (Monoclonal Mouse Anti-human, clone D240, DAKO) and CD 34 (Monoclonal Mouse Anti-human,
clone QBEnd 10, DAKO) antibodies. Internal vascular
structures were accepted as positive control for CD34 and
mesothelioma was used as the external positive control for
D2-40. Cytoplasmic staining for CD34 and membranous
and cytoplasmic staining for D2-40 were accepted as
positive and the expressions were classified as follows: no
staining was negative; 1-25% of the cells staining, including
patchy and peripheral staining, was focal positive; and over
25% the cells staining was diffuse positive.
Statistical analysis was carried out with the SSPS 14.0
software (SPSS, Inc., Chicago, USA). The statistical
associations between CD34 and D2-40 expression in the
histological samples were assessed using the chi-squared
test. Clinicopathological variables were assessed with the
chi-squared and Fisher exact tests. A p value of less than
0.05 was considered to be statistically significant.
RESULTS
The average of age in the DF and DFSP cases was 37.36
and 42.86 years, respectively. In the DF group, 22 (73.3%)
cases were female and 8 (26.7%) were male. The male
patients formed 60% of the DFSP cases with 9 cases. The
localizations of the DF was the limbs in 70%, the trunk in
23% and the head and neck region in 7%s. DFSPs were
located on the trunk in 66.7%, head and neck region in
20%, and the limbs in 13.3%. The average diameter of DFs
and DFSPs were measured as 0.9 and 5.03 cm, respectively.
No significant relationship was found between the DFs and
DFSPs according to age distribution (p=0.245). However,
there was a significant correlation for sex, localization and
diameter of the lesion between the two entities (p=0.03,
p=0.002, p=0.001). Eleven of 15 DFSPs had follow-up in
our study and only one of these had a lung metastasis in the
two years after the diagnosis.
Epidermal hyperplasia and Grenz zone were more frequent
in DFs whereas the infiltration of lipomatous tissue and

mitosis were usually observed in DFSPs (Figure 1A,B).
Among the DF cases, 6 could be subclassifed as the
atrophic type in 3, the cellular type in 2 and the lipidized
type in 1 whereas 24 were unclassified. One of the 15 DFSP
cases showed fibrosarcoma-like and 2 showed malignant
fibrous histiocytoma-like areas. In addition 2 DFSPs were
associated with myxoid changes.
Seven DF cases expressed CD34 only focally while diffuse
CD34 expression was observed in 14 (93.3%) of the DFSPs
(Figure 1C). None of the DF cases showed diffuse expression
of CD34. Focal positivity was mostly in the peripheral
region or in central areas but patchy (Figure 2A). The
atrophic type (3 cases), cellular type (2 cases) and lipidized
type (1 case) had no CD34 expression. CD34 positivity was
lower in the myxoid and sarcomatoid differentiated areas
of DFSPs (Figure 2B).
Six of the 30 (20%) DFs showed focal and 23 cases (76.7%)
showed diffuse D2-40 expression (Figure 2C). Of the 15
DFSPs, only 3 (20%) showed focal and 2 (13.3%) showed
diffuse positivity with D2-40. A significant difference was
found between the CD34 and D2-40 positivity of the DFs
and DFSPs (p=0.000, p=0.000) (Table I).
DISCUSSION
Dermatofibroma (DF) and Dermatofibrosarcoma protuberans (DFSP) are fibrohistiocytic tumors with unknown
histogenesis (1). DFs are generally seen in females with a
limb localization and a mean diameter of 1 cm while DFSPs
are more common in males with a trunk localization and
a mean diameter of 5 cm (1, 8, 9). In our study, the mean
age of DFs and DFSPs were not statistically significantly
different and were concordant with the literature. DFs and
DFSPs had a sex distribution, size and localization similar
to that reported in the literature (1, 2). DFSP has a local
recurrence rate of 7% after extensive resection with negative
margins. Its metastasis rate is 5%, most commonly to the
regional lymph nodes and lung (1,2). We followed-up 11
DFSP cases in this study and only one had lung metastasis
in the two years after the diagnosis.

Table I: The positivity rate of CD34 and D2-40 in Dermatofibroma and Dermatofibrosarcoma Protuberans

Negative
Focal Positive
Diffuse Positive
Total Positivity

DF
23 (76.6%)
7 (23.4%)
0
7 (23.4%)

CD34

DFSP
0
1 (6.7%)
14 (93.3%)
15 (100%)

DF
1 (3.3%)
6 (20%)
23 (76.7%)
29 (96.7%)

D2-40

DFSP
10 (66.7%)
3 (20%)
2 (13.3%)
5 (33.3%)

DF: Dermatofibroma; DFSP: Dermatofibrosarcoma protuberans.
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A

A

B

B

C

C

Figure 1: A) Grenz zone in Dermatofibroma, (H&E;
x40). B) Honeycomb infiltration of lipomatous tissue in
Dermatofibrosarcoma Protuberans (H&E; x200). C) Diffuse
positivity of CD34 in Dermatofibrosarcoma Protuberans (CD34;
x200).

Vol. 33, No. 3, 2017; Page 223-227

Figure 2: A) CD34 showed focal positivity in the peripheral
region of Dermatofibroma (CD34; x400), and B) in myxoid
areas of Dermatofibroma Protuberans (CD34; x200). C) Diffuse
positivity of D2-40 in Dermatofibroma (D2-40; x100).
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We also found that histopathologic features such as a
Grenz zone and epidermal hyperplasia were more common
in DFs, as reported by Korkolis et al. (10).
CD34 is a 115 KD cell surface glycoprotein expressed by
myeloid and lymphoid progenitors and endothelial cells
(8, 11, 12). In our study, CD34 positivity was observed in
23.4% of DFs and was only focally positive in the peripheral
region of the lesion. However, 14 of the 15 DFSPs (93.3%)
showed diffuse CD34 positivity, as in the findings reported
by Reimann and Fletcher (13) and Raica et al. (14). The
focal positivity in one case could be related to the extensive
myxoid change seen in that case.
D2-40 (podoplanin) is a monoclonal antibody of sialoglycoprotein and is used as a lymphatic endothelial marker in
determining lymphatic invasion of solid tumors. Tumors
with D2-40 expression include lymphangiomas and Kaposi
sarcoma, ependymoma, meningioma, chondroid tumors
and seminomas (14).
The results of studies on D2-40 expression in soft tissue
tumors have shown that follicular dendritic cells and tumors
originating from these cells express D2-40. However, there
is limited data on the expression of D2-40 in DF and DFSPs
(4-6). The more frequent expression of D2-40 in DFs in
our study is concordant with reports suggesting a dermal
dendrocytic origin of the lesion. In addition, D2-40 was
expressed less in DFSPs, suggesting that the DFSP does not
originate from dermal dendrocytes and does not contain
cells epithelial-mesenchymal transition (6).
Bandarchi et al. have stated that all DFs showed D2-40
with 100% negativity in DFSPs and recommended D240 as a helpful marker in differentiating these two lesions
(4). In addition, Kaddu and Leinweber suggested that
D2-40 expression could be used in differentiating cellular
neurothekeomas and DFs from similar entities in their
study on 30 DFs and 15 cellular thekeomas (5). Our results
also showed a statistically significant relationship between
the D2-40 expressions of DFs and DFSPs. However, a
controversial result from the Xu et al. study revealed that
many malignant or benign subtypes of soft tissue tumors
may show D2-40 expression with no statistically significant
specificity (6).
In conclusion, DFs and DFSPs may show similar
morphological and immunohistochemical features causing
problems in the differential diagnosis, especially in cases
without adequate sampling of the lesions. Additional
immunohistochemical markers may be needed in DFs with
CD34 positivity or DFSPs with myxoid degeneration and
sarcomatous differentiation where the CD34 positivity
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decreases. Our results showed that the higher positivity of
D2-40 in DFs compared to DFSPs indicates an additional
helpful role for this marker in the differential diagnosis
of problematic cases. Further studies are needed to prove
the importance of D2-40 in fibrohistiocytic tumors and
especially DFs because of the controversial results reported
in the literature. In addition, more studies are needed to
enlighten the histogenesis of these tumors which may be
categorized by their origin in the future.
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Correlation of COX- 2 Expression in Colorectal Carcinoma
with Clinicopathological Features
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ABSTRACT
Objective: Colorectal carcinoma is the most common neoplasm of the gastrointestinal tract. COX-2 expression is upregulated in colorectal
carcinoma. Therefore its assessment would identify patients amenable to adjuvant anticyclooxygenase therapy. We studied COX-2
immunoexpression in colorectal adenocarcinoma and correlated it with clinicopathological features as age, gender, tumor location, tumor size,
degree of differentiation, and TNM stage.
Material and Method: Sixty-five consecutive cases of colorectal adenocarcinoma were retrieved from the records of the Pathology Department
of a tertiary care hospital. The tumors were categorized as low positive and high positive based on their total COX-2 scores, which is the sum of
proportion and intensity scores of immunostaining, and were correlated with clinicopathological features. Statistical analysis was done using the
Chi-square test and Kendall’s Tau–b correlation method.
Results: COX-2 was expressed in 86.2% of cases including 90% of left colonic carcinomas and 77.3% of right colonic carcinomas. Lymph node
metastasis was present in 22.2%, 25% and 47.75% of COX-2 negative, low positive and high positive tumors respectively. High positive COX-2
cases constituted 33.3% of stage I, 58.8% of stage II, 80% of stage III and 100% of stage IV tumors. About 56.6% of well differentiated, 66.6%
of moderately differentiated and 100% of poorly differentiated carcinomas showed high COX-2 expression. The COX-2 overexpression was
associated with advancing depth of invasion (p=0.021), stage of tumor (p=0.05), more frequent lymph node metastasis and decreasing degree
of differentiation.
Conclusion: The association of COX-2 overexpression with increasing stage and depth of invasion may justify the use of COX-2 inhibitors as an
adjuvant to chemo and radiotherapy.
Key Words: Adenocarcinoma, Colorectal neoplasms, Cyclooxygenase 2, Cyclooxygenase 2 inhibitors, Lymphatic metastasis.

INTRODUCTION

MATERIAL and METHODS

Colorectal carcinoma is the fourth common cancer in the
world and second most common cause of cancer-related
death (1). Epidemiological studies data have shown a lower
incidence of adenomas and carcinomas in patients taking
Non Steroidal Anti-Inflammatory Drugs (NSAIDs) for a
long time suggesting a pathogenic role for cyclooxygenase
(COX-2) in colonic tumorigenesis (2-4). COX-2, an
inducible isoform of cyclooxygenase is usually absent or
present in low levels in normal colonic epithelium and is
upregulated in colorectal carcinoma (5). Assessment of
this molecular factor would therefore help in identifying
the patients who are likely to benefit from COX-2 inhibitor
adjuvant therapy which attenuates the metastatic potential
of colorectal carcinoma, thereby improving the prognosis.
Therefore the present study aims to evaluate COX-2
expression in colorectal carcinoma and to correlate it with
clinopathological features as age, sex, tumor location, size,
depth of invasion, histological type, degree of differentiation,
lymph node metastasis and stage of the tumor.

Sixty-five consecutive resection specimens of colorectal
carcinoma diagnosed between January 2009 and December
2013 were retrieved from the records of the pathology
department at a tertiary care hospital. Hematoxylin and
eosin slides of the 65 cases were reevaluated in respect to
the location, histological type and grade of the neoplasm,
depth of invasion and lymph node metastasis. Clinical
details which included the age, gender, stage of tumor were
recorded. The representative slides were selected in each case
that included primary tumor and, lymph nodes or satellite
nodules. If the case had distant metastasis, the metastatic
deposits were also included. Immunohistochemical
staining for COX-2 was done by the following procedure
(6). Four microns thick sections were taken, floated on to
Poly-L-Lysine coated slides. Deparaffinization followed by
dexylinization and rehydration was done. Antigen retrieval
was done by pressure cooking in citrate buffer (pH -6.0)
for 10 minutes. After peroxidase block, the sections were
covered with concerned primary antibody (Monoclonal

(Turk Patoloji Derg 2017, 33:228-234)

Correspondence: Sandhya Venkatachala
Department of Pathology, Apollo Hospitals, Bangalore, IndIa
E-mail: sandhyavenkatachala@yahoo.co.in Phone: +95 9162 73 64

Received : 27.06.2016 Accepted : 13.12.2016

228

Venkatachala S and Rajendran M: COX- 2 Expression in Colorectal Carcinoma

Rabbit Anti-Human COX-2, THERMO Scientific) for
1 hour. Super enhancer was then added and left for 30
minutes. It was washed with TBS buffer 3 times. Super
sensitive Poly- HRP was added. The slides were treated
with colour development solution 3’3’ diaminobenzidine
(DAB) for 5-8 minutes. Counterstaining was done with
haematoxylin stain. The slides were air dried, cleared in
xylene and mounted with DPX.
A section of lung adenocarcinoma was used as positive
control and the negative control was the same tissue
incubated without secondary antibody. COX-2 expression
was evaluated using a method wherein both the percentage
of positive cells (proportion score) and the intensity of
staining (intensity score) were added to obtain the “total
COX-2 score” (7, 8). The proportion score was scaled
between 0 and 4 (0: No cells are positive, 1: 1% to 25%
cells are positive, 2: 26% to 50% cells are positive, 3: 51%

Turkish Journal of Pathology

to 75% cells are positive and 4: 76% to 100% cells are
positive). The intensity score was scaled between 0 and 3
(0: No staining, 1: Weak staining, 2: Intermediate staining,
3: Strong staining). The stratification of staining intensity
was made in comparison with the staining intensity of
inflammatory cells. When the staining intensity of tumor
cells was less than the inflammatory cells, it was considered
weak staining (intensity score-1). Similarly when tumor cell
staining was the same and stronger than inflammatory cells,
it was considered intermediate (score 2) and strong staining
(score 3), respectively (Figure 1A-D). “Total COX-2 score”
thus obtained was used to categorize COX-2 expression
of tumors as ”Negative (total score 0 to 2)”, “Low positive
(total score 3 to 4)” and “High positive (total score 5 to 7)”.
COX-2 expression (total COX-2 score) was then correlated
with clinicopathological features using the statistical
methods of Chi-square test and Kendall (τ) Tau-b tests.

A

B

C

D

Figure 1: A) Well-differentiated adenocarcinoma (H&E; x100). B) Strong COX-2 expression (COX-2; x100). C) Moderate COX-2
staining (COX-2; x400). D) Weak COX-2 expression (COX-2; x100) (Note the red arrow in C&D to compare with inflammatory cells).
Vol. 33, No. 3, 2017; Page 228-234
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The Chi-square test was used for determining correlation
between COX-2 expression and pathological features
such as depth of tumor, microscopic grade, lymph node
metastasis, and TNM stage. Relationship between age,
gender and COX-2 expression was determined by Kendall
τ-b correlation.
RESULTS
Of the 65 cases of colorectal carcinoma included in the
study, 56 (86.2%) cases expressed COX-2 while 9 cases
(13.8%) were COX-2 negative. Forty-four (67.7 %) of the 56
positive cases, strongly expressed COX-2 while 12 (18.5 %)
weakly expressed COX-2. Mean age of presentation was 64
years-old ± Standard Deviation (Range: 38 years-93 years,)
with males (36 cases) slightly outnumbering the females
(29 cases). Forty cases (61%) were located in left colon,
while 22 (34%) and three cases (4%) were located in right
colon and transverse colon, respectively. Ninety percent
of left colonic carcinomas and 77.3% of right colonic
carcinomas expressed COX-2. Three stage I, 34 stage II, 25
stage III and three stage IV tumors were seen in the present
study with one pT1, three pT2, 48 pT3 and 13 pT4 tumors.
Lymph node metastasis was seen in 26 of the 65 cases (40%)
with 15 pN1 and 11 pN2 cases. Two of the three stage IV
cases showed metastatic deposits in both ovaries while one
showed deposits in uterus and fallopian tube.
COX-2 Negative Cases
Four of the nine COX-2 negative cases did not show any
expression of COX-2. However in the remaining five
cases, less than 25% of tumor cells weakly expressed COX2 accounting to a total score of 2 which was considered
negative. Five were located in the right colon while four
were in the left. No lymph node metastasis was seen in 7
of the nine (77.8%) COX-2 negative cases. Seven stage II

A

and two stage III tumors were seen. Only 2 cases (22.2%)
had tumor in the lymph node and the tumor cells in one of
them were low positive for COX-2.
COX-2 Low Positive Cases
Of the twelve low positive tumors, three were located in the
right and nine in the left colon. Two stage I, seven stage
II, three Stage III tumors were seen. There was no stage IV
tumor. Nine cases (75%) had no evidence of tumor in the
lymph node. In two of three cases (25%) with lymph node
deposits, a similar COX-2 expression was seen in both the
primary tumor and the lymph node deposits while a higher
expression was seen in the lymph node deposits in the third
case in the N2 stage. The morphology of primary tumor
and the metastasis was however the same.
COX-2 High Positive Cases
The location of these 44 tumors was 27 (61.4%) in the
left colon, 14 (31.8%) in the right colon, and three in the
transverse colon. COX-2 high positive tumors included one
stage I, 20 stage II, 20 stage III and three stage IV tumors.
Lymph node deposits were seen in 21 cases (47.7%) of which
11 were in N1 stage and 10 were in N2 stage. Twenty-three
cases (52.3%) did not have lymph node metastasis. One
(2.2%) T2 tumor, 34 (77.3%) T3 tumors and 9 (20.5%) T4
tumors were present in this group. There was no T1 tumor.
Stage I, stage II, stage III and stage IV tumors constituted
one case (2.2%), 20 cases (45.5%), 20 cases (45.5%) and
three cases (6.8%) respectively. The organs involved by
distant metastasis in the three stage IV tumors were the
fallopian tube and ovary in two of them and an umbilical
nodule in the third. All of the mucinous and signet ring cell
carcinomas showed high COX-2 positivity (Figure 2A,B
and 3A,B).

B

Figure 2: A) Mucinous carcinoma with extracellular mucin (H&E; x100). B) Strong COX-2 expression in the same tumor (COX-2; x400).
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Lymph node metastasis was present in 22.2%, 25% and
47.8% of COX-2 negative, low positive and high positive
cases, respectively (Figure 4A,B). This difference however
was not statistically significant (p value=0.08)
The distribution of cases and correlation between COX-2
expression, stage, the depth of invasion, histopathological
grade and tumor type have been shown in Tables I-III.
COX-2 Expression and Location of Tumor
Among 65 cases 22 cases (33.9%) were located in right
colon, 40 cases (61.5%) were located in of left colon and

A

three cases (4.6%) were located in the transverse colon.
Of the 22 right colonic carcinomas, 17 (77.3%) expressed
COX-2 and 5 (22.7%) were negative. The forty cases of
left colonic carcinoma included 4 (10%) COX-2 negative
tumors and 36 (90%) COX-2 positive tumors.
COX-2 Expression and Size of Tumor
The greatest diameter of the nine COX-2 negative tumors
varied between 2.5 cm and 6.0 cm (mean 4.6 cm ± SD)
while those of 56 COX-2 positive tumors ranged from 2.5
cm to 12.0 cm (mean 5.3 cm ±SD). The difference was not
statistically significant (p=0.27).

B

Figure 3: A) Signet ring cell carcinoma infiltrating the muscle layer (H&E; x100). B) Strong COX-2 expression in signet ring cells (COX2; x100).

A

B

Figure 4: A) Strong COX-2 staining in 30% of metastatic tumor cells in lymph node. Red arrow shows capsule with few lymphoid cells
(COX-2; x100). B) Peritoneal nodule with COX-2 expressing signet ring cells (COX-2; x100).
Vol. 33, No. 3, 2017; Page 228-234
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Table I: The relation between COX-2 expression and the stage

Stage of tumor*

Total number of cases (n, %)

Stage I
Stage II
Stage III)
Stage IV )
Total

Negative (n, %)

3 (4,6%)
34 (52.3%)
25 (38.4%)
3 (4.6%)
65 (100%)

Nil (0%)
7 (20.6%)
2 (8%)
Nil (0%)
9 (13.9%)

COX-2 expression
Positive
Low positive
High positive
2 (66.7%)
1 (33.3%)
7 (20.6%)
20 (58.8%)
3 (12%)
20 (80%)
Nil (0%)
3 (100%)
12 (18.4%)
44 (67.7%)

*p value is 0.05

Table II: The relation between COX-2 expression and depth of invasion

Depth of invasion*

Total number of cases (n, %)

T1
T2
T3
T4
Total

1 (1.5%)
3 (4.6%)
48 (73.8%)
13 (20%)
65 (100%)

Negative
1 (100%)
Nil (0)
5 (10.4%)
3 (23%)
9 (13.9%)

COX-2 expression
Positive
Low positive
High positive
Nil (0%)
Nil (0%)
2 (66.7%)
1 (33.3%)
10 (20.8%)
33 (68.8%)
Nil (0%)
10 (77%)
12 (18.4%)
44 (67.7%)

*p value is 0.021

Table III: COX-2 expression in the different histological types and grade of colorectal carcinoma

Histological grade and type*
Well differentiated adenocarcinoma
Moderately differentiated adenocarcinoma
Poorly differentiated adenocarcinoma
Mucinous adenocarcinoma
Signet ring cell adenocarcinoma

Total number of cases (n, %) Negative
16 (24.6%)
3 (18.8%)
42 (64.6%)
6 (14.3%)
1 (1.5%)
0
5 (7.7%)
0
1 (1.5%)
0

COX-2 expression
Low positive High positive
4 ( 25%)
9 (56.2%)
8(19%)
28 ( 66.6%)
0
1(100%)
0
5 (100%)
0
1 (100%)

***p value is 0.9.

COX-2 Expression and Stage of Tumor
The correlation between depth of invasion and COX-2
expression was statistically significant (p=0.021). The stages
of tumors also bear a significant correlation with COX-2
expression, p value being equal to 0.05. The p values for
correlation with lymph node metastasis were 0.08.
COX-2 Expression and Other Clinicopathological
Features
The p values for correlation with age, gender, and
microscopic grade were 0.82; 0.47; and 0.08 respectively.
DISCUSSION
Colorectal cancer is the fourth most common cancer in
the world and the second most common cause of cancer
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related death (1). Assessment of molecular prognostic
factors would be of great help for identifying patients who
would benefit from adjuvant therapies, thereby increasing
their survival. Cyclooxygenase-2 (COX-2) and its product
PGE2 play an important role at different levels in colorectal
carcinogenesis. It has been implicated from the initiation
stage to tumor progression (9). Some of its carcinogenetic
mechanisms include evasion of apoptosis, increasing bcl2 expression and inhibition of Fas-mediated apoptosis,
activation of the APC-β catenin pathway, increasing the
expression of vascular endothelial growth factor (VEGF),
decreasing E-cadherin expression favoring epithelialmesenchymal transition (EMT) and increasing matrix
metalloproteinases-2 (MMP-2) thereby enhancing the
invasiveness and metastatic potential of the tumor cells (10).
Vol. 33, No. 3, 2017; Page 228-234
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The present study was thus done to analyse the relation
between COX-2 expression and the biological characteristics
of colorectal carcinoma.
In the present study of the 65 colorectal carcinomas, 86.2%
of cases expressed COX-2 while 13.8% did not express.
Similar expression has been seen by Al-Maghrabi who
found 85% of colorectal carcinomas expressing COX-2
(11). However other studies as published by Soumaoro et
al. have shown relatively fewer tumors (70%) expressing
COX-2 (7).
The present study included fifty-nine (90.6%) stage II/
III tumors with only three (4.6%) of the stage I tumors
contributing to the high percentage of COX-2 expressing
tumors. The difference noted in studies by Al Maghrabi
and Soumaro could be attributed to the difference in
location of the tumors in their series. In the former study
by Al Maghrabi, similar to our study greater numbers of
left colon carcinoma were present, while in the latter a
greater number of right colon carcinoma were included.
Right colon carcinomas are more frequently associated
with microsatellite instability and lower or absent COX2 expression while left colon carcinomas are frequently
associated with loss of APC and hence increased COX-2
expression mediated by β catenin (12,13). In the absence
of APC, β catenin translocates to the nucleus and increases
COX-2 levels. Nasir et al. and others found an inverse
correlation between COX-2 and APC expression and a
more frequent COX-2 expression in left colonic carcinoma
(13). In agreement with these findings, 90% of left colon
carcinomas were COX-2 positive while only 77.3% of right
colon carcinomas expressed COX-2 in the present study.
Lymph node metastasis was present in 22.2%, 25% and
47.8% of COX-2 negative, low positive and high positive
cases respectively. Though the values were not statistically
significant, these findings are in consistence with those of
Sheehan KM (12) and Al-Maghrabi (11) who also found
two to four times more frequent lymph node metastasis in
tumors with high COX-2 expression. Furthermore, in 76%
of stage III tumors with lymph node metastasis, a similar
staining intensity was seen in the primary tumor and lymph
node deposits, while in 16% of the cases, the primary
tumor was high positive, whilst the lymph node deposits
being low positive. However, no larger series are available
to compare these findings. With increasing stage of the
tumor, there was an increase in number of high COX-2
positive tumors from 33.3%, 58.8%, 80% to 100% in stage I,
II, III, IV tumors respectively. On the contrary the number
of low COX-2 expressing tumors gradually declined as
the stages increased and there was no COX-2 negative
Vol. 33, No. 3, 2017; Page 228-234
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carcinoma in stage IV. These findings are in correlation
with other studies that used the Dukes classification (12,14)
or the AJCC staging systems (11,15). Elzagheid et al. have
also found high COX-2 expression in association with
advanced stages of colorectal carcinoma while finding no
significant association with tumor grade and lymph node
status (16). As the tumor depth of invasion progressed from
T1 to T4, invading the submucosa, muscularis propria,
serosa and beyond, an increase in the proportion of high
COX-2 positive carcinoma from 0% to 77% was observed
with a decline in the low COX-2 positive tumors from
T2 to T3. This association was statistically significant.
A similar relation between depth of invasion and COX2 overexpression has been documented by Soumaoro
(7) and Wu (17) in their studies. The number of high
COX-2 positive tumors increased as the degree of tumor
differentiation decreased. The proportion of high COX-2
expressing tumors increased from 56.2% to 66.6% and 100%
in well differentiated, moderately differentiated and poorly
differentiated carcinomas. Our findings are consistent with
the studies of Masunaga (14) and Al-Maghrabi (11). We
also observed that all of the mucinous and signet ring cell
carcinomas showed high COX-2 positivity. These findings
are in agreement with those by Baba et al. (18). A few others
have described a relatively low COX-2 expression in signet
ring cell carcinoma compared to the mucinous category
(19). Comparing the COX-2 scores with the tumor size
in the present study showed no statistically significant
correlation similar to other previous studies (7,14). Further
comparing the total COX-2 scores of the primary tumor and
the distant metastasis in the three stage IV tumors in the
study, both the primary tumor and metastatic tumor were
found to be high COX-2 expressors, raising the possibility
for the role of COX-2 in tumor progression. However, more
stage IV tumors need to be evaluated to assess the statistical
significance of this correlation as there were only three
stage IV tumors in the present study.
The association between COX-2 expression and tumor
infiltrating lymphocytes (TIL) (CD8+) was not evaluated
in the present study. Nosho et al. have reported that the
number of TILs were increased in microsatellite instabile
tumors but decreased in COX-2 expressing tumors (20).
In conclusion, COX-2 expression in colorectal carcinoma
was investigated in the present study. The tumors were
categorized as low positive and high positive based on their
total COX-2 scores, which is the sum of proportion and
intensity scores of staining. Left colonic carcinomas more
frequently expressed COX-2 than the right colonic tumors.
The association between COX-2 expression and depth of
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tumor invasion and the stage of tumor were statistically
significant. The deeper the depth of invasion, the greater
was the total COX-2 score. Additionally, the presence of
lymph node metastasis increased (22.2% to 25% to 47.7%)
with increasing levels of COX-2 expression (negative to
low positive to high positive) in the primary tumor. These
findings may justify the use of selective COX-2 inhibitors
such as Celecoxib, as an adjuvant to chemotherapy
and radiotherapy in or combined usage of celecoxib
with 5-fluorouracil which has been shown to improve
chemosensitivity in chemorefractory colorectal carcinoma
to improve recurrence free survival, disease free survival
and overall survival (21,22).
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ABSTRACT
Objective: We aimed to compare cutting-needle biopsy (CNB) diagnoses with excisional biopsy diagnoses of enlarging lymph nodes and to
determine the diagnostic value of CNB.
Material and Method: Out of the 291 cases that underwent CNB from lymph nodes between 2010 and 2016, 60 were included in the study in
which pathological lymph nodes were excised after CNB. Demographic information, pathology and imaging reports, the diameters of the lymph
nodes and the length of the CNBs of these cases were obtained from the hospital registry system. Diagnoses of the CNBs and excisional biopsies
were then compared.
Results: According to the excisional biopsy diagnosis, 7 of the 60 cases (11.7%) were benign and 53 of them (88.3%) were malignant. 28 (53%) of
the malignant cases were diagnosed as Hodgkin’s lymphoma while the others (47%) got a non-Hodgkin’s lymphoma diagnosis.
In the 8 non-diagnostic CNBs, 3(37%) of them were found to be benign/reactive, while 5 (63%) were diagnosed as malign lymphoma in excisional
biopsy. Similarly, 7(64%) of the 11 cases diagnosed as benign/reactive in CNB, were found to be malignant with excisional biopsy. When CNB
and excisional biopsy were compared, sensitivity and specificity were 90% and 100%; positive predictive value (PPV) and negative predictive
value (NPV) were 100% and 0%, respectively, and the diagnostic accuracy rate (DV) was 86.5%. The mean diameter of the benign lymph nodes
was 26.1 mm and the mean diameter of the malignant ones was 35.6 mm. There was no significant difference between malignant and benign
lymph node size (p>0.05). There was also no statistically significant difference between CNB length and correct diagnosis (p=0.233).
Conclusion: CNB is a non-invasive procedure. It is an alternative to excisional biopsy because of its low morbidity and low cost. However,
the sensitivity of CNB is lower than its specificity, and we recommend the surgical excision of lymph nodes with a clinically strong neoplasm
suspicion because of the presence of false negatives in 7 cases.
Key Words: Lymphoma, Needle biopsy, Lymph nodes

INTRODUCTION
Malignant lymphomas (i. e., both Hodgkin and nonHodgkin lymphomas) are often associated with lymph
nodes that are enlarging in the neck region and tissue
samples are needed for diagnosis. Today, a diagnosis of
malignant lymphoma is insufficient for oncologic therapy
unless it is subclassified (1). Excisional biopsy of the lymph
node is accepted as the gold standard in exact diagnosis of
these neoplasms (2-5). In some cases, in order to perform
excisional or incisional biopsies, the patient needs to be
hosted in a hospital and operating room conditions. In
addition, complications such as temporary or permanent
seroma at the site of incision, necrosis at flap border, wound
infection, scarring, nerve injury, thrombophlebitis and
bleeding may occur (6,7). Image (CT or ultrasound)-guided
(Turk Patoloji Derg 2017, 33:235-239)
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cutting-needle biopsy (CNB) is a less invasive method and
an alternative to excisional biopsy (4). CNB is a generally
cheap, feasible, fast, simple and well tolerable method. Many
centers prefer tissue sampling with CNB. In recent years,
the role of percutaneous biopsies of lymphoproliferative
diseases is gaining importance with advances in biopsy,
histopathology and immunohistochemistry techniques
(4,8-10). CNB allows not only to simply differentiate the
lymphoproliferative diseases as malignant or benign,
but also allows for the definitive diagnosis of Hodgkin’s
lymphoma (HL) and non-Hodgkin’s lymphoma (NHL)
subtypes (11,12).
Our aim in this study was to compare the diagnoses
obtained by CNB and excisional biopsy and to demonstrate
the diagnostic value of CNB.
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MATERIALS and METHODS
Two hundred and ninety-one cases that underwent
ultrasound-guided CNB between 2010 and 2016 were
evaluated retrospectively. Among these, 60 patients who
underwent lymph node excision for diagnostic purposes
after a CNB with a minimum of 1 month and a maximum
of 6 months duration were taken as the study group. In
addition to the demographic (age, sex) information of
the cases, ultrasound results and pathologic diagnoses
were obtained through the hospital information system.
The localization of the enlarged lymph nodes, the longest
diameter at ultrasound and the length of the CNB tissue of
all these cases were recorded.

A

CNB and excisional biopsy sections were obtained
from formalin fixed-paraffin embedded tissues, stained
with hematoxylin-eosin and examined under the light
microscope. Immunohistochemical tests required for
diagnosis were performed with standard protocols.
Lymphoma subtyping was performed according to the
WHO classification (13). The final diagnosis of CNB and
excision of the same lymph nodes were compared.
The Chi-square McNemar test was used for statistical
analysis. Sensitivity, specificity, negative predictive value
(NPV), positive predictive value (PPV) and true accuracy
rates were calculated.
RESULTS
Of these 60 cases, 37 were male and 23 were female.
The mean age was 50.8 (19-74). 21 of the excised lymph
nodes were cervical, 16 were axillary, 9 were inguinal, 5
were supraclavicular, 5 were intraabdominal, and 4 were
submandibular. The CNB and excision biopsy diagnoses of
these 60 cases were reviewed and compared. When CNB
diagnoses were examined, 8 (13.3%) were found to be
non-diagnostic, 11(18.3%) were benign and the remaining
41 (68.3%) received various lymphoma diagnoses (Figure
1A-C). The distribution of the CNB diagnoses and the
final diagnosis of excisional biopsy is shown in Table I.
The excisional biopsy diagnosis of 8 inadequate CNB cases
were found as follows: 3 benign (37.5%), 2 HL (25%), 1 T
cell / histiocyte-rich large B-cell lymphoma (THRLBCL)
(12.5%), 1 diffuse large B-cell lymphoma (DLBCL) (12.5%)
and 1 mantle cell lymphoma (MCL) (12.5%). As for the
excisional biopsy diagnosis of 11 cases who has received
a benign diagnosis in CNBs, 4 were found to be benign
(36.3%), while in 7 (63.7%) the diagnosis was changed
to a malignant lymphoma (5 HL, 1 DLBCL, 1 Follicular
lymphoma-FL). Among the 11 cases with a B cell lymphoma
suspicion, 9 (81.8%) of them were diagnosed as DLBCL
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Figure 1: A) Small amount of lymphoid tissue and surrounding
soft tissue (H&E; x40). B) Lymphoid tissue showing crush artefact
around adipose tissue (H&E; x100). C) Lymphoid tissue showing
significant crush artifact (H&E; x400).
Vol. 33, No. 3, 2017; Page 235-239

Turkish Journal of Pathology

Kılıçarslan A et al: Comparison of Cutting-Needle Biopsy

Table I: Distribution and comparison of CNB and excisional biopsy diagnoses

Excisional biopsy diagnosis
Cutting- needle
biopsy (CNB)
Benign -reactive
HL
DLBCL
FL
MCL
THRLBCL
CLL
Non-diagnostic
3 (37.5%)
2 (25.5%) 1 (12.5%) 0 (0%) 1 (12.5%) 1 (12.5%) 0 (0%)
Benign-reactive
4 (36.4%)
5 (45%) 1 (9.1%) 1 (9.1%) 0 (0%)
0 (0%)
0 (0%)
Hodgkin
0 (0%)
12 (100%) 0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
DLBCL
0 (0%)
0 (0%)
6 (100%) 0 (0%)
0 (0%)
0 (0%)
0 (0%)
MCL
0 (0%)
0 (0%)
0 (0%)
0 (0%) 2 (100%)
0 (0%)
0 (0%)
CLL
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
1 (100%)
B cell. Lym suspicion
0 (0%)
0 (0%) 9 (81.8%) 0 (0%) 2 (18.2)
0 (0%)
0 (0%)
HL Suspicion
0 (0%)
9 (100%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
Total
7 (11.7%)
28 (46.7%) 17 (28.3) 1 (1.7%) 5 (8.3%)
1 (1.7%) 1 (1.7%)

Total
8 (100%)
11 (100%)
12 (100%)
6 (100%)
2 (100%)
1 (100%)
11 (100%)
9 (100%)
60 (100%)

HL: Hodgkin lymphoma (HL), DLBCL: Diffuse large B-cell lymphoma, FL: Follicular lymphoma, MCL: Mantle cell lymphoma, CLL: Chronic
lymphocytic leukaemia/small lymphocytic lymphoma, THRLBCL: T cell/histiocyte-rich large B-cell lymphoma

and 2 (18.2%) as MCL. 12 cases with a HL diagnosis and 9
cases with HL suspicion with CNBs were all diagnosed as
HL with excisional biopsies (Figure 2A-D). There was no
difference between excisional biopsy and CNB diagnoses in
other lymphoma types.
Excluding 8 non-diagnostic CNBs from evaluation, CNB
and excisional biopsy diagnoses were compared. As shown
in Table II, among the 11 cases diagnosed as benign with
CNB, 4 of them were diagnosed as benign while 7 were
diagnosed as malignant in excisional biopsy. All the 41
cases of malignant CNB diagnoses also had a malignant
diagnosis with excisional biopsies, leading to 41 true
positive, 4 true negative, 7 false negative and 0 false positive
cases among the CNB diagnoses. According to these data,
sensitivity of CNB was calculated as 90%, while specificity,
positive predictive value (PPV), negative predictive value
(NPV) and diagnostic accuracy (DV) were found 100%,
100%, 0% and 86.5%, respectively.
Applying the Chi-square McNemar test, a linear, moderate
power correlation was found between CNB and excision
biopsy diagnoses (Rho=0.534 ; p<0.001).
The mean lymph node diameter of the 8 benign cases was
26.1 cm, while it was 35.6 cm in the 52 malignant cases,
showing no statistically significant difference between the
benign and malignant groups (p>0.05).
We also evaluated whether there was a correlation between
the CNB lengths of these 60 cases and the final excisional
biopsy diagnoses. The biopsy core length median value was
analyzed according to the diagnosis consistency of the cases.
Inconsistently determined median core length was 1.25 cm,
while consistently determined median core length was 1.5
cm. There was no difference in core length median value
Vol. 33, No. 3, 2017; Page 235-239

Table II: Comparison of cutting-needle biopsy (CNB) and
excisional biopsy diagnoses of lymph nodes

CNB
diagnosis
Benign
Malignant
Total

Excisional biopsy diagnosis
Benign
Malignant
4 (36.4 %)
7 (63.6%)
0 ( 0%)
41 (100%)
4 (7.7%)
48 (92.3%)

Total
11 (100%)
41 (100%)
52 (100%)

according to diagnosis consistency (Z=1.192 ; p=0.233).
Finally, ROC analysis was performed to see if a cut-off point
for core length exists for diagnostic accuracy, but significant
results were not obtained (AUC=0.609; p=0.244).
DISCUSSION
A CNB procedure performed under ultrasound or CT
guidance is a successful diagnostic method performed on a
wide variety of organs (3, 14). The CNB procedure applied
to the lymph nodes has excellent results with a low risk of
damage to surrounding tissues and minor complications (11,
14, 15). Instead of excision of deeply-located lymph nodes,
especially in the difficult to reach mediastinum or abdomen,
the CNB procedure reduces the patient’s morbidity and
hospital stay and provides considerable advantages (15, 16).
Recent developments in histopathological and especially
immunohistochemical examination have changed the CNB
approach and made it possible to make a diagnosis even in
small tissue specimens (8, 11, 15). CNB allows the enlarging
lymph nodes to be distinguished not just as benign or
malignant, but can even lead to diagnoses of the HL and
NHL subtypes (12). Subtyping of some lymphomas can be
very difficult with CNB but subtyping in excisional biopsies
may also be impossible (8). In the literature, different ratios
for the sensitivity and specificity of image-guided biopsy
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have been reported. In a study by Demharter et al., 89%
sensitivity and 97% specificity for malignant lymphomas
were reported (15), while Pfeiffer and colleagues provided
rates of 89.7% and 100%, respectively, with a diagnostic
accuracy rate of 93.3% (12). In our study, we found 90%
sensitivity and 100% specificity of CNBs on enlarged lymph
nodes. Our results were consistent with the literature.
Five of the 7 cases initially reported as benign/reactive and
were diagnosed as HL in excisional biopsies specimens
were re-evaluated, as well as the ones diagnosed as DLBCL
and FL. The reason for the missed diagnosis of HL was

Kılıçarslan A et al: Comparison of Cutting-Needle Biopsy

found to be CNB being performed from fields where there
were only a few atypical cells on a reactive background. The
FL case had a heterogeneous developmental pattern and a
benign diagnosis was given due to the presence of reactive
lymphoid follicles in the CNB biopsy specimen. As for the
DLBCL case, the histomorphologic appearance could not
be clearly selected due to the significant crush artifact in the
tissue and immunohistochemistry did not work properly.
Re-evaluation was also done for the 8 non-diagnostic
cases. It was noticed that in four cases there were lymphoid
cell-free fibroadipose tissue and in two cases, most of the

A

B

C

D

Figure 2: A,B) Numerous Hodgkin and Reed-Sternberg cells in reactive ground on CNB sections (H&E; x40 and x400). C) CD30 positive
Hodgkin’s cells (CD30; x100). D) In the excisional biopsy of the same case, a large number of Hodgkin and Reed-Sternberg cells (H&E;
x400).
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material consisted of fibroadipose tissue and very few
lymphoid cells existed. In one case, there was adequate
lymphoid tissue in the primary sections, whereas in the
serial sections for immunohistochemical studies, lymphoid
tissue disappeared. In the last one, a clear diagnosis could
not be made due to the obvious degeneration at the edges
of the tissue.

2. Whelan JS, Reznek RH, Daniell SJ, Norton AJ, Lister TA,
Rohatiner AZ. Computed tomography (CT) and ultrasound
(US) guided core biopsy in the management of non-Hodgkin’s
lymphoma. Br J Cancer. 1991;63:460-2.

Pedersen et al. reported that the diameter of the lymph
nodes with a malignant diagnosis was greater than benign
ones and found a statistically significant difference (11). In
our study, there was no statistically significant difference
between the diameter of the lymph nodes and the malignant/
benign diagnosis. This may be due to the fact that clinicians
and surgeons may decide on the excision of lymph nodes
that have pathologic diameters and signs of malignancy on
imaging tests.

4. de Kerviler E, de Bazelaire C, Mounier N, Mathieu O, Brethon
B, Briere J, Marolleau JP, Brice P, Gisselbrecht C, Frija J. Imageguided core-needle biopsy of peripheral lymph nodes allows the
diagnosis of lymphomas. Eur Radiol. 2007;17:843-9.

Like the diameter of the lymph nodes, there was no
statistically significant difference between the length of
the CNBs and a correct diagnosis (p=0.898). It may be
concluded that a smaller but well-preserved tissue piece
obtained by CNB without crushing artifacts is more
valuable than a bigger but improper sample in reflecting the
pathology of lymph node.
This study is confined to CNB cases that later underwent
excisional biopsy, although it is used as a diagnostic method
in our hospital. This may be considered the weakness of the
study and can be overcome by using larger series via patient
follow-up programs.
In conclusion, CNB is an alternative to excisional biopsy,
because it provides rapid and reliable diagnosis and
subclassification of malign lymphomas, not only in
peripheral lymph nodes but also especially in deeply
located ones that are particularly difficult to excise. CNB
is advantageous in terms of low morbidity and cost and
can take the place of excisional biopsies in many cases.
However, if clinical, laboratory, and radiological findings
strongly suggest malignant lymphoma, we recommend
using the excisional method in cases where there is no
definite or negative CNB diagnosis.
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Adenomyoepithelial Adenosis of Breast: A Rare Case Report
Bhaskar Mitra, Mallika Pal, Tarak Nath Saha, Ashok Maiti
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ABSTRACT
Myoepithelial cells of the breast and their hyperplasia is found in many benign conditions resulting in a spectrum of lesions of myoepitheliosis
to myoepithelial carcinoma. We present a rare case of adenomyoepithelial adenosis in a 17-year-old female who presented with a palpable right
breast lump. Although considered benign, adenomyoepithelial lesions have a high chance of recurrence due to inadequate excision. Recurrence
and even metastasis are therefore important issues in the follow-up of adenomyoepithelial lesions.
Key Words: Breast neoplasms, Adenosis, Myoepithelial tumor

Introduction
Hyperplastic and neoplastic lesions of the breast usually
arise from atypical proliferation of epithelial cells (1).
Hyperplasia of myoepithelial cells is found in myoepitheliosis
to myoepithelial carcinoma (2). Adenomyoepithelial
adenosis of breast is a rare variant of adenosis, with
similarity to microglandular adenosis, contrary to the
presence of myoepithelial cells in significant number.
Adenomyoepithelial adenosis exhibits high proliferation
in both glandular and myoepithelial component with a
tendency to carcinomatous transformation (2, 3). It can be
a well-circumscribed lesion or may consist of multifocal
randomly arranged ductules. The asynchronus hypertrophy
and alteration of epithelial and myoepithelial cells is a
characteristic of adenomyoepithelial adenosis (4). A case of
adenomyoepithelial adenosis is reported and discussed on
the basis of clinical, radiological, and pathological findings
in this article.
Case report
A 17-year-old female sought attention for her breast lump,
two months after her first notice. She was non-lactating.
Family history was noncontributory. Physical examination
revealed a single well-defined lump in the lower inner
quadrant of the right breast with no evidence of associated
axillary lymphadenopathy and normal contralateral breast.
The tumor had a firm consistency. Routine laboratory test
results were all within reference range. Breast sonography
revealed a hypoechoic tumor with microcalcification.
Mammography showed an opaque mass with linear
microcalcifications and focal blurred margin in the right
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breast. Excisional biopsy was performed as there is chance
of malignant change.
Gross examination of the surgical specimen disclosed a
well-delineated oval nodule that measured 2.7x2.2 cm
(Figure 1). All of the tissue was formalin fixed (10%) and
processed for paraffin sections. Sections were stained with
H&E and immunohistochemistry with alfa smooth muscle
actin and p-63 was done.
On light microscopic examination, the tumor was welldemarcated and composed of biphasic proliferation of
glandular epithelial cells and surrounding myoepithelial
cells (Figure 2A). Proliferative epithelial cells displayed
tubular growth patterns. Prominent myoepithelial cells
with clear cytoplasm surrounding the ductal epithelial cells
were noted (Figure 2 B,C). There was a prominent focal
hyperplastic myoepithelial cell layer with strikingly clear
cytoplasm. Both epithelial and myoepithelial cells were
blended without cytological atypia. Less than 1 mitosis /10
high power field (HPF) was noted in the mitotic activity.
Foci of disorderly arranged glands with mild variation
in shape and size with eosinophilic secretion was noted.
Immunohistochemical staining of myoepithelial cells was
strongly positive (Strong staining pattern) for alfa smooth
muscle actin (Figure 3 A,B) and for p-63 (Figure 3 C,D).
The results further supported the existence of myoepithelial
cells around the glandular cells. The final diagnosis was
adenomyoepithelial adenosis. The resection margins were
free. Postoperative course was smooth and uneventful. No
additional treatment was performed.
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A
Figure 1: Gross picture of the specimen.

Discussion
The combined proliferation of epithelial and myoepithelial
cells is common in breast- e.g. papilloma and sclerosing
adenosis. In adenomyoepithelial adenosis, myoepithelial
proliferation is marked. Many lesions, namely, adenoid
cystic carcinoma, myoepitheliosis, pleomorphic adenoma,
adenomyoepithelial adenosis and adenomyoepithelioma,
are composed of myoepithelial cells. Adenomyoepithelial
lesions are commonly seen in the salivary gland, skin, and
parathyroid (5, 6). Myoepithelial cells are usually situated
between the luminal ductal epithelial cells and the basal
lamina. Tavassoli (3) classified the myoepithelial lesions of
the breast as myoepitheliosis, adenomyoepithelioma, and
malignant myoepithelioma (myoepithelial carcinoma).
Tavassoli has proposed the term myoepitheliosis to describe
a process that in its typical form involves the peripheral duct
system and is characterized by subepitheilal proliferation
of round or spindle shaped myoepithelial cells. She also
subdivided adenomyoepitheliomas according to their cell
predominance as spindle cells, tubular, lobulated, and
carcinoma arising in adenomyoepithelioma. Pia-Foschini
et al. (7) suggested that in spite of using the term apocrine
adenosis (adenomyoepithelial adenosis) these lesions can
be referred as tubular adenomyoepithelioma. Moinfar (4)
described adenomyoepithelial adenosis as a rare type of
adenosis with a predominance of myoepithelial component.
The tubules exhibit an increase in myoepithelial cell
infrequently showing enlarged nuclei and prominent
nucleoli. Apocrine or squamous metaplasia can be present
(2, 4).
Vol. 33, No. 3, 2017; Page 240-243
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Figure 2: A) A well-demarcated tumor composed of biphasic
proliferation of glandular epithelial cells and surrounding
myoepithelial cells showing mostly tubular pattern (H&E; x10).
B,C) Proliferative epithelial cells displaying tubular growth
patterns with prominent myoepithelial cells with clear cytoplasm
around epithelial cells were noted (H&E; x40).
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D

Figure 3: A,B) Strong staining pattern for alpha smooth muscle actin of myoepithelial cells (SMA; x). C,D) Strong staining pattern for
p-63 of myoepithelial cells (p63; x).

As per Erel et al. (8) in a 46-year-old female presenting with
a breast lump, excisional biopsy showed adenomyoepithelial
adenosis. Similarly, a case was reported by Kiaer et al. (9) in a
46-year-old lady with an upper lateral quadrant right breast
mass of 2-cm size and biopsy revealed adenomyoepithelial
adenosis. But in our case the patient is younger than the
previously reported cases.
In our case, the lesion, marked with cellular heterogeneity
and associated hypertrophy of epithelial and myoepithelial
cells, proves itself as benign in nature. So presence
of myoepithelial cells is very much important. In
immunohistochemical staining, cytoplasmic positivity
by SMA and nuclear positivity of p63 reinforces the
myoepithelial cells. In our case both markers showed Grade
IV staining pattern (Figure 4,5).
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Adenomyoepithelial adenosis (AA) is histologically indistinguishable from a small (microscopic) adenomyoepithelioma (AME) (4). In most described cases, (AA) blends with
or surrounds an (AME). Mammary acini, with ductal epithelial cells as inner lining and circumscribed, prominent,
phenotypically variant, and usually solid proliferating,
myoepithelial cells outside, are typical histological features
of a benign adenomyoepithelioma (1). The myoepithelial
cells usually have clear cytoplasm with immunopositivity
for smooth muscle myosin, and actin (10). Some show apocrine snouts. Where as in AA, presence of focal proliferation of myoepithelial cell with strikingly clear cytoplasm,
which is noted in our case, is usually observed. Histologicaly the AA and microglandular adenosis (MA) are similar
and distinguished by absence of myoepithelial cells in the
Vol. 33, No. 3, 2017; Page 240-243
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latter. Tubular carcinoma with irregular tubules of varying
size, shape and distribution is also a in differential diagnosis. The glands of the tubular carcinoma are larger than
those of MA and larger than those of AA and show characteristic angular pattern. The lining cuboidal to columnar
cells show apical snouts but myoepithelial cells are absent.
Desmoplastic stroma, a hallmark feature of tubular carcinoma, is absent in AA and MA (11).
The prognosis of patients with adenomyoepithelial adenosis
of the breast is usually good. Behavior of this tumour is
uncertain; appear to have low malignant potential with a
tendency for local recurrence or rarely metastasis due to
failure to achieve a free resection margin. Therefore, it is
important to make an accurate pathologic diagnosis and
arrange proper management for this kind of rare breast
tumor. Further clinical and pathological investigations of
breast adenomyoepithelial adenosis may help to elucidate
the true nature of this rare tumor.
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Subcutaneous Leiomyosarcoma Metastasized
to the Lymph Nodes Involved with Small Lymphocytic
Lymphoma / Chronic Lymphocytic Leukemia
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ABSTRACT
Herein, we present a case of a 76-year-old Caucasian man with a very large fungating, ulcerating mass, involving the right neck and parotid
area, which developed while he was being treated for chronic lymphocytic leukemia/small lymphocytic lymphoma. Resection of the fungating
right neck tumor, right modified radical neck dissection, and right superficial parotidectomy with flap reconstruction were performed. The final
pathological diagnosis was high-grade leiomyosarcoma of the skin and the subcutaneous tissue, with invasion into the skeletal muscle, skin, and
soft tissue. Additionally, the sarcoma had metastasized to the lymph nodes that were involved diffusely by lymphoma. The most interesting fact
for this case is coincidence of three rare occurrences which were soft tissue sarcomas of subcutaneous leiomyosarcoma form and its metastasis
to same lymph nodes that were involved with lymphoma.
Key Words: Leiomyosarcoma, Chronic lymphocytic leukemia, Lymph node, Metastasis

Introduction
Leiomyosarcomas (LMS) are rare malignant tumors originating in the smooth muscles, and constitute 3–7% of all
soft tissue sarcomas (1-3). The LMS arising in the dermis
and subcutis are referred to as cutaneous and subcutaneous LMS, respectively (3,4). LMS usually appear as solitary
nodules and commonly occur on the lower extremities (50–
70%), followed by the upper extremities (20–30%), trunk
(10–15%), and head and neck (1–5%). Soft tissue sarcomas
of the head and neck in adults are rare. They account for approximately 10% of all soft tissue sarcomas and less than 1%
of all head and neck tumors (1). In this report, we present a
case of two different malignancies in the same lymph node,
in addition to the rare localization of LMS.
Case Report
A 76-year-old Caucasian man with chronic lymphocytic
leukemia/small lymphocytic lymphoma (CLL/SLL) was
being treated with two cycles of chemotherapy. During
treatment, an enormous fungating 12,0 cm tumor covering
much of the right auricular and upper neck area with
black ulcerated nodules, which caused bleeding at the
postauricular area, had developed. He had palpable lymph
nodes on both sides of his cervical area, bilateral bulky
nodes on the axillary areas, as well as trochlear nodes and
(Turk Patoloji Derg 2017, 33:244-247)
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groin lymph nodes. Right axillary lymph node excisional
biopsy disclosed small lymphocytic lymphoma /chronic
lymphocytic leukemia (CLL/SLL); and cells positive for
CD20, CD5, CD23, and CD38; negative for CD3, CD10,
Cyclin D1and ZAP-70. Bone marrow aspirate and biopsy
disclosed SLL/CLL/SLL without any phenotypic evidence
of transformation to a higher grade lymphoid neoplasm.
Cytogenetics disclosed 80% abnormal B cells. Fluorescence
in situ hybridization results revealed a karyotype of 43XY
with monosomy 13 and absence of MYB (myeloblastosis)
gene deletion, loss of ATM (ataxia telangiectasia mutated),
p53 (protein 53) tumor gene suppression, trisomy 12, and
IgH (immunoglobulin heavy locus1) gene rearrangement,
which is equal to no abnormality of chromosome 17. This
pattern, in general, suggests a favorable prognosis for
CLL/SLL. Fluorodeoxyglucose (18F, FDG) scan of several
bulky FDG-avid cervical nodes were obtained. Within the
subcutaneous soft tissue of the posterior neck, innumerable
enlarged bilateral axillary lymph nodes; mediastinal,
abdominal, inguinal, and internal and external iliac lymph
nodes; cardiophrenic and costophrenic lymph nodes; an
intermediate 4-mm right middle lobe pulmonary nodule;
and mild splenomegaly demonstrating increased metabolic
activity were seen. Positron emission tomographycomputed tomography showed no evidence of malignancy.
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The obtained findings gave an initial impression of locally
advanced skin cancer, melanoma versus squamous cell
carcinoma, but most findings were clinically closer to the
appearance of melanoma. The first biopsy was performed
using a 3-mm punch biopsy, which failed to confirm
the exact histology. Thus, a misdiagnosis of atypical
fibroxanthoma was made. Since this lesion was growing
despite chemotherapy with bendamustine and rituximab,
the diagnosis of the first biopsy was thought to be a sampling
error. At this point, surgical extirpation was recommended.
After 2 cycles of bendamustine and rituximab, resection of
the fungating right neck tumor, right modified radical neck
dissection, and right superficial parotidectomy with flap
reconstruction were performed.
Histologically, a highly pleomorphic infiltrative neoplasm
with vague fascicular pattern that abutted but did not
involve the epidermis was observed. The tumor cells were
predominantly large, round to rhomboid with abundant
eosinophilic cytoplasm and large ovoid vesicular nuclei
with prominent irregular nucleoli (Figure 1A). Necrosis
with a mitotic rate of approximately 5/10 in high-power
fields was identified. Immunohistochemistry revealed
tumor cells to be strongly and diffusely positive for desmin
and caldesmon. CD68 was positive within intratumoral
macrophages. The tumor cells showed weak cytoplasmic
positivity for S100, but were negative for cytokeratin AE1/3,
AMA, CD34, tyrosinase, HMB45, and Melan A (Figure
1b). These findings supported the diagnosis of LMS.
The tumor size in greatest dimension was 12.0 cm,
followed by an additional dimension of 7.0 cm. The final
pathological diagnosis was high-grade LMS of the skin
and the subcutaneous tissue with invasion into the skeletal

muscle, as well as metastatic LMS in multiple lymph nodes.
The LMS metastasized to multiple lymph nodes that were
also involved with CLL/SLL (Figure 2A-C). The mitotic rate
was 5/10 in high-power fields. There was no macroscopic
necrosis but microscopic necrosis was present in 15%
of the nodes. The grade was set to be 3 according to the
French Federation of Cancer Centers Sarcoma Group. The
pathologic staging was pT2a, pN1 (3+/15) Mx, G3. The
margin was uninvolved by sarcoma, and the closest margin
was 0.1 cm.
Discussion
Soft tissue sarcoma of the head and neck in adults is rare.
Sarcomas are characterized by local invasion and their
pattern of metastasis is mostly hematogenous. Lymph node
metastases are uncommon. The rate of regional lymph
nodes metastasis of LMS was reported to be 2.7–15% (1-4).
Few cases of synchronous lymph node involvement of different kinds of tumors concomitant with lymphoproliferative
disorders or other malignancies have been reported in the
literature (5-9). Most of them involve CLL/SLL and different kinds of cancers such as cutaneous malignant neoplasm
expressing the Langerhans cell phenotype, dendritic cell
tumor, malignant melanoma, oropharyngeal squamous cell
carcinoma, colon carcinoma, and squamous cell carcinoma
of the uterine cervix (6-8, 10-13). Immunosuppression
may predispose CLL/SLL patients to a high risk of second
malignancies (11,14). Irradiation, alkylating agent chemotherapy, and antimetabolite use have been identified as risk
factors that potentiate second malignancies (15, 16). The
monoclonal antibody rituximab has been previously linked
to second malignancies (17, 18), and rituximab was one of

A
Figure 1: a) Leiomyosarcoma involving the skin (H&E; x2);
b) Upper (H&E; x20), lower right (desmin and caldesmon, x20),
lower left (CK AE1/AE3, x20).
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the medications of our patient. Congyang et al. reported a
case of synchronous histiocytic sarcoma (HS) and diffuse
large B cell lymphoma (DLBL) involving the stomach (19).
According to immunohistochemical results of their study;
HS and DLBL co-expressed Oct-2, Bcl-2, and Bcl-6, they
suggest that HS may share a common origin with DLBL,
or be transdifferentiated from DLBL (19). Bonetti et al. described two distinctive malignancies, cutaneous neoplasm
and chronic lymphocytic leukemia, in a single lymph node
at the inguinal region (8). Demellawy et al. reported a case
of synchronous malignant melanoma and CLL/SLL in the
same lymph node (20). To our knowledge, this is the first
report of cutaneous LMS and CLL/SLL existing synchronously at the same lymph nodes.
Accurate diagnosis and histological classification with
adequate sampling is critical for treating soft tissue tumors
as cytological and architectural features may be inadequate
to distinguish the different sarcomas, particularly if they are
poorly differentiated. In the present case, the initial clinical
impression was locally advanced skin cancer, leading to a
misdiagnosis of atypical fibroxanthoma based on punch
biopsy. The correct final diagnosis was made after wide
surgical excision and lymph node dissection.

B

In conclusion, we reported here our encounter with a case
of synchronous occurrence of three rare phenomena: soft
tissue sarcoma presenting as LMS, involvement of the head
and neck region and the metastasis of the leiomyosarcoma
to the same lymph node affected by lymphoma.
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Metastasis in a Child
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ABSTRACT
Renal cell carcinoma is a tumor that is well known for a high rate of metastasis to several locations like the lung, liver and bones. Skeletal muscle
is a rare location for dissemination of the disease. Herein, we describe a 7-year-old boy who presented with flank pain. On physical examination,
an abdominal mass located on the left kidney as well as a solid palpable lesion on the left upper arm were detected. Total nephrectomy with
subsequent excision of the arm mass was performed. Pathology examination revealed presence of translocation renal cell carcinoma. The patient
received α-interferon followed by multikinase inhibitor (Sorafenib) treatment but was lost due to progressive disease. This is the first description
of a pediatric patient with skeletal muscle metastases of translocation renal cell carcinoma in the literature.
Key Words: Translocation renal cell carcinoma, Pediatric, Skeletal muscle, Metastases

Introduction
Renal cell carcinoma (RCC) is a rare cancer of children.
It represents 5% of the malignant renal neoplasms of
children and adolescents. The unique subtype of RCC
that preferentially presents in adolescence and young
adults is translocation RCC, which bears gene fusions in
the TFE-3 transcription factor gene (1,2). The presence of
translocation significantly increases the risk of advanced
stage at presentation (1,3). Metastasis in RCC predominantly
occurs to the regional lymph nodes, lung parenchyma,
bones and liver. Skeletal muscle is a very rare site for
metastasis despite a rich blood supply. Approximately 1%
of adult patients develop muscle metastasis (4,5). The
majority occur between 6 months to 18 years after the
diagnosis (6). There are only a few case reports of adult
patients expressing muscle metastasis at presentation (4).
The optimal treatment modality for TFE-RCC has not
been determined yet. Radical surgery is the recommended
treatment for organ-confined stages of the disease and
new medical targeting treatments are currently used for
advanced disease. There is no recommended treatment for
metastatic disease. Herein, we present a 7-year-old boy with
TFE-3 positive RCC with metastasis to the deltoid muscle
at the time of initial diagnosis. This is the first published
pediatric RCC case with metastasis to the skeletal muscle.
Case Report
A 7-year-old boy presented with flank pain for the last
month. Physical examination revealed an abdominal mass
(Turk Patoloji Derg 2017, 33:248-250)
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and a solitary mass on the lateral side of the left upper arm.
Complete blood count, urine and biochemistry tests were
unremarkable. Computed tomography showed a solid
nonhomogeneous mass containing focal calcification with
a diameter of 15x12x11 cm originating from the upper pole
of the left kidney. Left arm magnetic resonance imagining
(MRI) with contrast demonstrated a hyperintense (T1-T2
weighted scan), 3x2x2 cm soft tissue mass, deeply located
in the deltoid muscle on the proximal humerus (Figure 1).
Total nephrectomy including retroperitoneal lymph node
dissection and subsequent total excision of the lesions on
the left upper arm were performed. Pathology examination
showed RCC of the kidney and a metastatic lesion in the left
arm (Figure 2). The 1100 gr, 15x13x10 cm, fragile, pink-cream,
nodular tumor was surrounded with a capsule and located
over 11x7x4 cm healthy kidney tissue. The perinephric fat
tissue and capsule were invaded by the tumor but the pelvis
was free of tumor involvement. Regional and para-aortic
lymph nodes (three from the renal hilum, three splenic
vein, one splenic hilum, two adrenal, four para-aortic area)
were all negative for tumor involvement. Histologically, the
tumor was solid with the alveolar subtype. Tumor necrosis
and microvascular invasion were identified. The tumor was
evaluated as nuclear grade IV according to the Fuhrman
grading system. The surgical margins of the kidney and
arm were negative. Immunohistochemical staining of the
tumor showed diffuse nuclear TFE-3 positivity (Figure 3).
Other immunohistochemical staining revealed AMACR
cytoplasmic positivity in 10%, pan-cytokeratin positivity
in 10%, vimentin positivity in 30%, and synaptophysin
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positivity in 70% of cells. CD10 was focally positive, and
chromogranin and cytokeratin 7 were negative in tumor
cells. Bone scintigraphy, thorax CT, cranial MRI and bone
marrow biopsy were free of metastases. The patient was
evaluated as Stage 4 RCC according to the Robson staging
classification system and treatment with interferon-alfa2b (IF) was initiated (3 million units 3 times per week).
Radiological tests performed at the 6th month of therapy
showed widespread metastases to the liver and lungs.
Sorafenib (400 mg p.o. bid) was added to the IF treatment
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because of poor response. The disease progressed despite
the combined use of the drugs for 2 months. The patient
deteriorated and died 9 months after the initial diagnosis
due to disease progression and respiratory failure.
Discussion

Figure 1: Coronal STIR image of left arm MRI.

Renal cell carcinoma is assumed to arise from the epithelial
cells of the renal tubules. The disease is rare in children,
accounting for only 0.1 - 0.3% of all neoplasms and 5%
of malignant renal tumors (7). Most cases of pediatric
RCC are sporadic but some may present in patients with
risk factors such as the von Hippel-Lindau syndrome or
tuberous sclerosis, and as secondary tumors in cancer
survivors (8). The disease in children differs from adult
forms with its distinct clinical presentation, genetics
and features. However, survival rates for pediatric RCC
decrease with advancing stage (I 90%, II 80%, III 70%
and IV 15%), similar to adult patients (9). The difference
between pediatric and adult patients may be explained by
the presence of the translocation subtype. Translocation
RCC is a relatively newly identified distinct subset of
RCC with chromosomal translocations including TFE-3
(Xp11.2) or rarely TFEB (6p21) (10). The TFE-3 subtype
predominantly develops in children and young adults in
the 2nd and 3rd decade and has a female predominance
(1, 2). This subtype is common in pediatric cases (2040%) (11). The presence of the translocation significantly
increases the risk of advanced stage at presentation (1,3).
In a 30-year retrospective analysis of metastatic pediatric
RCC, 5 of 9 patients were reported to have TFE-3 positivity
in the tumor specimen (12). While a third of patients show
metastasis at the time of initial diagnosis or later on in
adults (13), the reported metastasis rate in pediatric cases

Figure 2: Nested pattern of tumor cells (H&E; x200).

Figure 3: Nuclear TFE-3 positivity of tumor cells by
immunohistochemistry (TFE-3; x200).
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is around 20-25% (14,15). Metastases occur commonly
to the lungs, liver, bone and brain. Atypical presentations
and distant metastases are features of RCC and related to
its early hematogenous spread (16). Metastasis to skeletal
muscles is very rare despite the rich blood supply and the
reported incidence in adults is 0.4 - 1% (4,5). Metastasis to
soft tissues is nearly always as a solitary soft tissue deposit
developing from a few months to several years after the
initial diagnosis of RCC (6).
Surgical resection is the cornerstone of the treatment of
RCC. Prognosis is poor in metastatic disease even with
radical surgery. A randomized trial of adults with RCC
showed that 5 of 29 patients (17.2 %) had complete response
to alfa-interferon-2b treatment combined with surgery
and only 1 of 40 (2.5 %) patients had complete response
with alfa-interferon-2b treatment alone (17). The reported
survival rate for metastatic RCC is poor in pediatric series.
In the study from California Cancer Registry, the 5 year
survival rate for metastatic RCC was reported to be less than
10% (15). In a 30-year retrospective analysis of metastatic
pediatric RCC among 14 patients, all were lost due to
disease progression (12). RCC is resistant to chemotherapy
and radiotherapy and the efficacy of immunotherapy are
not well defined. Molecular targeted therapies such as
multikinase inhibitors (sorafenib and sunitinib) and the
mammalian target of rapamycin pathways (temsirolimus
and everolimus) have lately been developed and might
have an effect on patient survival in adults (18). Despite the
common use of these drugs in adult RCC patients, there
are only a few case reports concerning these therapies in
the pediatric population and further studies are warranted
(19,20). We used immunotherapy with alfa interferon 2b as
first line treatment and Sorafenib as a second line option in
our case. A new treatment with receptor protein tyrosine
kinase inhibitor; sunitinib and thalidomide was considered
but they are not approved for children. Our patient was lost
due to disease progression despite the combined therapy. In
this study we wanted to emphasize a rare dissemination of
translocation RCC to the skeletal muscle.
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Angiocentric Glioma: The Infiltrative Glioma with
Ependymal Differentiation
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ABSTRACT
Angiocentric glioma is an epileptogenic, infiltrative, low grade glial tumor, with ependymal and astrocytic differentiation, most commonly seen
in young adults and the pediatric age group. Herein we report a case of 21-year-old male patient who presented with fever and pharmaco-resistant
seizures. Computed tomography revealed an iso-dense mass lesion in the gyrus rectus of the left frontal lobe.On magnetic resonance imaging
the mass was hyperintense on both T1- and T2-weighted images with no contrast enhancement. Histopathological examination revealed
monomorphous tumor cells diffusely infiltrating the neuropil with circumferential, radial, or longitudinal angiocentric alignment and subpial
aggregation with perpendicular alignment of the cells to the pial surface. Among central nervous system tumors with ependymal differentiation,
this distinct entity is the one with an infiltrating growth pattern. In spite of the infiltrating pattern, it does not seem to have a potential for
aggressive behavior.
Key Words: Central nervous system neoplasms, Glioma, Ependymal, Seizure

Introduction
Angiocentric glioma (AG) is an epileptogenic, low grade
glial tumor most commonly seen in young adults and the
pediatric age group (1,2). Monomorphous angiocentric
glioma was first described by Wang et al. (2) in 2002. It is
accepted as a Grade I, distinct entity in the current World
Health Organization (WHO) classification of Central
Nervous System (CNS) tumors (3). It is most commonly
seen supratentorially (2,4). The tumoral cells reveal both
astrocytic and ependymal differentiation shown either
by immunohistochemistry or electron microscopy (EM)
analysis (1,5). Since it is a rarely seen tumor, we present a
case of AG (ICD-O 9431/1, WHO Grade I) with the review
of the literature.
Case Report
A 21-year-old male patient was admitted to the emergency
room with fever. He had generalized tonic-clonic seizures
during his stay at the hospital. The etiology of the fever
could not be found but it disappeared soon after antipyretic
injection. Unfortunately his seizures were unresponsive
to pharmacotherapy. Neuro-imaging with computed
tomography (CT) and magnetic resonance imaging (MRI)
revealed a mass lesion with a size of 20 mm by 8 mm in
the gyrus rectus of the left frontal lobe (Figure 1A-D). On
CT (Figure 1D), the mass was iso-dense to the adjacent
parenchyma except for the central foci of calcification.
(Turk Patoloji Derg 2017, 33:251-255)
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On MRI, the mass was hyperintense on both T1- and T2weighted images (Figures 1A-C), and showed no contrast
enhancement. There was no vasogenic edema or mass effect
extending beyond the contours of the lesion.
Following complete resection, histopathological examination revealed monomorphous tumor cells diffusely
infiltrating the neuropil with circumferential, radial, or
longitudinal angiocentric alignment (Figure 2A,C) and
subpial aggregation with perpendicular alignment of the
cells to the pial surface.
Immunohistochemically, the tumor cells were diffusely
GFAP-positive (Figure 2B) and they revealed intracytoplasmic dot-like or spherical EMA positivity (Figure 2D). The
neurofilament positive axons among the tumor cells showed
the infiltrative pattern of the tumor. Neuronal markers did
not reveal any staining of the tumor cells. No mitosis or
necrosis was seen and the KI67 labeling index was low. No
recurrence is noted within 4 years of follow-up.
Discussion
Angiocentric glioma (AG) has been included as a distinct
entity in the 2007 WHO classification of CNS tumors based
on the clinical and histopathological findings obtained
in three studies of large series with 26 patients (3). The
total number of reported cases in the English literature is
currently still less than 50 (2,4-21). It is most commonly
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encountered in early adulthood or childhood but a few late
onset cases have also been reported (12,13-21).
AGs are located superficially, most commonly in the
frontoparietal cortex and temporal lobe as well as the
hippocampal region. One case in the midbrain (20) and one
in the thalamus (11) have also been reported. The clinical
presentation is with long-standing intractable epileptic
seizures (5,19,22). Seizures are completely cured by surgical
excision. There are also few cases presenting only with
headache (7,21) or dizziness (18).
Radiologically, an infiltrative non-contrast enhancing
cortical tumor showing a high signal on both T1- and T2weighted images represent the findings seen both in our case
and in those reported previously (11,16,22). Calcification,
which is a rather infrequent finding in AG, was also
noted in our case. As a sensitive detector of calcification,
CT would be a valuable tool in the diagnostic work up of
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these patients. Hyperintensity on both sequences helps
radiologically differentiation from other low-grade tumors
such as dysembrioplastic neuroepithelial tumors.
Histologically AG is composed of perivascularly arranged glial cells with both ependymal and astrocytic
differentiation. The radial angiocentric alignment is a typical
finding of this tumor. Perpendicular arrangement to the pial
surface is another helpful feature (1,2,23). Vasculocentric
architecture may also be prominent in smear preparations
during intraoperative consultation (24). There are 6 cases
in the literature with associating cortical dysplasia (6,14).
The differential diagnosis includes ependymoma, diffuse
astrocytoma and pilomyxoid astrocytoma. Ependymomas
have common features with AG-like pseudorosette
formation resembling an angiocentric growth pattern
and immunohistochemical intracytoplasmic dot-like
or spherical EMA staining. However, AG is a cortical

a

B

C

D

Figure 1: A,B) Transverse T2 and FLAIR weighted image shows a heterogenously hyperintense mass lesion (arrow) in the left gyrus
rectus of the left frontal lobe. The abnormal signal is limited to the lesion itself with no associated vasogenic edema. C) Sagittal T1weighted image shows that mass (arrows) is slightly hyperintense relative to the brain parenchyma. D) Foci of calcification (arrows)
within the mass are noted on the plain computed tomography image.
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Figure 2: A) Monomorphous bipolar tumor cells make a radial arrangement around the blood vessels (H&E; x400). B) Tumor cells show
diffuse GFAP positivity (GFAP; x400). C) Entrapped non-neoplastic neuronal cells, a feature supporting the infiltrative growth pattern,
should not be misinterpreted as a component of the tumor (H&E; x400). D)Perinuclear dot-like or spherical EMA staining is an evidence
of the ependymal differentiation (EMA; x1000).

lesion with infiltrative growth pattern unlike expansively
growing ependymomas. Diffuse astrocytoma is in the
differential due to the infiltrative pattern and diffuse GFAP
immunopositivity. However, no EMA staining is expected,
and no angiocentric arrangement of tumor cells is seen.
Pilomyxoid astrocytomas are composed of bipolar spindled
tumor cells with a vasculocentric arrangement. However, it
is a non-infiltrating tumor and prominent myxoid stroma is
a common feature that is not seen in AGs.
There is also one study that evaluates the presence of the
IDH1 R132H mutation in AG cases (9). All of 3 cases in
this study were negative for the presence of IDH1 R132H
mutant protein. Spontaneous mutations of IDH1 have
been detected in diffuse and anaplastic astrocytomas,
oligoastrocytomas, oligodendrogliomas and secondary
glioblastomas (25), but are rare in primary glioblastoma
and absent in ependymoma. This finding may be helpful in
distinguishing this unique neoplasm from diffuse glioma.
Vol. 33, No. 3, 2017; Page 251-255

The immunohistochemical analysis showed both ependymal
and astrocytic features of the tumor cells that was also
supported by ultrastructural analysis revealing intracellular
ciliated lumina with microvilli, intercellular zonula adherens
contacts and/or astrocyte-like intermediate filaments in the
processes and the cell body (1,2). A very similar tumor with
only additional neuronal cell component was described as
angiocentric neuroepithelial tumor (ANET) by LellouchTubiana et al. (26). However, it is not included in the current
WHO classification and the current WHO working group
have reached a consensus that neoplastic cells of AG do not
stain with neuronal markers.
Most of the reported cases have shown low proliferative
activity. Necrosis and vascular endothelial proliferation
has never been encountered. The clinical follow-up of the
cases has shown indolent biological behavior except for a
few cases with high mitotic count (2,13). The tumor has
therefore been accepted as Grade I. The few cases exhibiting
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recurrence or causing mortality were argued to have
either AG with anaplastic features, anaplastic astrocytoma
with angiocentric ependymal differentiation, or AG with
malignant transformation. There are also some reports of
AGs with high mitotic count but showing benign behavior
(16). Based upon most reported cases, the overall prognosis
seems to be rather benign.
Comparative genomic hybridization analysis of a few
tumors demonstrated loss of chromosomal bands 6q24-q25
and gain of 11p11.2 including PTPRJ; the pathobiological
relevance of these findings for this particular tumor should
also be questioned (22).
Among central nervous system tumors with ependymal
differentiation, this distinct entity is the one with an
infiltrating growth pattern. In spite of the infiltrating
pattern, it does not seem to have a potential for aggressive
behavior.
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ABSTRACT
Actinomycosis is a rare, chronic, suppurative and granulomatous disease caused by Actinomyces israelii, which is a filamentous, anaerobic,
gram-positive, saprophytic organism in the oral cavity. Diagnosis of actinomycosis depends on positive culture or identification of Actinomyces
colonies and sulfur granules in histological specimens. In our case, a mass had been growing in the mandible for eight months. The mass
appeared to be malignant, both clinically and radiologically. A histopathological examination of the mandible revealed actinomycosis. It should
be noted that actinomycosis can mimic a malignancy, and for differential diagnosis, bone biopsy or fine-needle aspiration should be performed
pre-operatively.
Key Words: Cervicofacial actinomycosis, Pathology, Mandible

INTRODUCTION

CASE REPORT

The microorganisms classified as Actinomyces are common
inhabitants of the oral cavity and the human pharynx
region. Actinomycotic infection in chronic inflammation
has specific effects on primary soft tissues, rarely affecting
the bones (1). After the destruction of the oral mucosa, the
anaerobic, filamentous, gram-positive, saprophytic and
slow-growing bacterium Actinomyces israelii develops (2).
It widely affects the neck, mandible, tonsils, hard palate,
paranasal sinus, lacrimal gland, parotid gland, and the orbit
in the cervicofacial area (3,4). Alveolar bone and mandibular
corpus actinomycosis is rare. The pathogenic mechanism
underlying actinomycotic infiltration is unknown (5).

The case was a 16-year-old male patient who described a
growing, painless mass in the left cheek for eight months.
There was no history of trauma, although scar formation was
noted on the skin. With deep palpation, there was no pain
or heat associated with the palpation. A lack of teeth was
observed during the oral cavity examination. Hematological
examination revealed that the white blood cell count was
at the high end of the normal range (11.1 x 109/L; normal
range, 4-11 x 109/L). Tomography revealed significant
cortical irregularity at the level of the left mandibular
corpus condyle and the mandibular angulus as well as at
the medullary area. An expansile mass of approximately
63x23x45 mm in size causing sclerosis with the formation
of new bone around the bone, including multilocular cystic
spaces, was observed. An evaluation of the tomography
findings indicated ameloblastoma (Figure 1A,B). The patient
was then referred to our center. The patient was operated on
according to the results of tomography. No positive cultures
were obtained from the wound site after the operation. The
materials removed for macroscopic examination were a
tissue sample 10x2.5x2.5 cm in size with a hard consistency
compatible with mandibular bone and a mass 6.5x3x2.5 cm
in size with two teeth. Severe active chronic inflammation,
abscess formation, and osteomyelitis were observed on

The first incidence of actinomycosis in humans was
defined as a fungal infection by Von Langenbeck in 1845.
In 1891, Israel and Ponfick described the anaerobic nature
of Actinomyces. In 1960, Waksman demonstrated that
Actinomyces were gram-positive bacteria (5).
The cervical region, and particularly the submandibular
area, is the main region that is affected in actinomycosis.
Diagnosis is based on fine-needle aspiration cytology and
biopsy. Computed tomography and magnetic resonance
imaging can be useful for determining the size of the lesion.
It is known that this disease has a tendency to resemble
carcinoma and tuberculosis (5).

(Turk Patoloji Derg 2017, 33:256-258)
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histopathological examination (Figure 2). Sulfur granules
were observed via histochemical staining, and filamentous
bacilli that stained positive with Gomori’s methenamine
silver stain (GMS) (Figure 3) and Periodic acid–Schiff
stain (PAS) were also observed. The patient was diagnosed
with an Actinomyces infection. After 2 years, the patient
remained well and did not show signs of infectious relapse.
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DISCUSSION
Primary actinomycotic osteomyelitis is rare, corresponding
to approximately 12% of osteomyelitis cases (6). It affects
the cervicofacial region, typically the body of the mandible,
followed by the region of the chin, branch, and angle of
the mandible; however, it rarely affects the upper jaw or
temporomandibular joint. Its prevalence in the mandible in
relation to the maxilla is 4:1, as reported in the present case
(1).
Actinomycosis infections usually involve the cervicofacial,
thoracic, and abdominopelvic regions as well as the cranionervous system, and no person-to-person transmission has
been documented. Actinomycotic osteomyelitis mainly
occurs due to adjacent tissue infection, but it can also be
observed in some fractures or in hematogenous spread.
Cutaneous sinus tracts usually develop (6).

A
Figure 2: Identification of osteomyelitis and the location of the
abscess in the mandible (HE, x40).

B
Figure 1: Axial bone window CT (A) and coronal CT (B) scans
demonstrate an expansive, lytic-sclerotic bone lesion with welldefined margins affecting the left angle/ramus of the mandible.
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Figure 3: Filamentous bacilli stained GMS positive (GMS; x630).
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Radiologically, it is difficult to differentiate mandibular
osteomyelitis from other neoplasias. Therefore, in such
cases, bone lesion biopsy is important for determining the
nature of the lesion.
Ultrasound is the primary preferred imaging technique
that is used routinely for the neck region due to lack of side
effects and rapid implementation. During ultrasound, fine
needle aspiration cytology can be performed to achieve a
pathological diagnosis. Computed tomography is more
effective for identifying abscesses and surrounding anatomic
structures; however, it may not fully reveal specific masses
in soft tissue. Branchial cleft cyst, lymph node metastasis,
inflammatory lymphadenopathy, and vascular tumors are
the differential radiological diagnoses (7).
Clinical diagnosis is difficult due to non-specific findings.
Differential diagnoses include many diseases, from tumors
to chronic diseases (carcinoma, tuberculosis, and others).
Cases are diagnosed based on the presence of bacteria
with a positive culture and biopsy. Pathological diagnosis
is simpler and less invasive using fine-needle aspiration
cytology. Yellow sulfur granules are typically observed in the
purulent material, which may be helpful in diagnosis. The
drained material can be cultured; however, less than 50%
of the cultures are positive. Through the use of microscopy,
colonies can be observed as filamentous bacilli with
granular centers and a radial distribution (7). We diagnosed
the mandibular mass as mandibular osteomyelitis caused
by actinomycosis by observing positive filamentous bacilli
with GMS, PAS, and Gram stain. Histochemical analysis of
cervicofacial lesions can be used to determine the possibility
of actinomycosis infection.
Bartkowski et al. reported 15 cases with actinomycotic
osteomyelitis in the mandible. While nine of those
cases were primary actinomycotic inflammation of the
mandible, mandibular fracture or mandibular resection
was observed in six of them. The authors reported that
they obtained the diagnosis on the basis of bacteriological
and histopathological tests (8). Additionally, in our case,
oral hygiene was poor, and there were healed wounds and
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fistula scars on the skin. Our case differed from the other
published cases because the lesion in our case had a mass
image, and similar cases were not found in the literature.
We used histopathology and histochemistry to achieve a
diagnosis, and our outcome emphasized the importance of
histopathology for diagnosing such lesions.
As a result, it is suggested that actinomycosis infections can
mimic malignancy because in our case, the mass occurring
in the mandible was clinically and radiologically evaluated
primarily as a tumoral formation in the preoperative
period. Ultrasound-guided fine-needle aspiration or
biopsy will be very valuable for preoperative diagnosis of
cervicofacial masses. Actinomycosis should be considered
in patients with cervicofacial lesions because it may mimic
malignancy. The removal of the infected bone, careful
debridement of dental remains, and long-term intravenous
and oral antibiotic therapy will be effective in the treatment
of mandibular osteomyelitis caused by actinomyces.
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ABSTRACT
Abnormalities of the upper airway tract lead to congenital high airway obstruction and may complicate neonatal airway management in the
delivery room. Congenital complete tracheal rings are a rare and unusual tracheal anomaly, usually presenting in the neonate or infant as
respiratory distress. The clinical presentation can vary from almost asymptomatic patients to near-fatal airway obstruction. It may exist as an
isolated entity, or in association with other congenital malformations, in particular, cardiac anomalies along with vascular rings and pulmonary
slings. Other associated anomalies have also been reported, for example, chromosomal anomalies, malformation of other parts of the respiratory
tract, esophagus and skeletal systems. Here, we report an extreme case of VACTERL/TACRD association presented with congenital complete
tracheal ring, encephalocele, bilateral radial agenesis with absent thumbs, equinovalgus deformity on right foot, low-set ears and micrognathia.
Key Words: Newborn, Respiratory distress syndrome, Tracheal stenosis, VACTERL association

Introduction
Severe congenital stenosis of the trachea is a rare
malformation with an incidence of two per 100.000 live
births and was first described by Payne in 1900 (1,2). It is
associated with complete cartilaginous rings and varying in
length, location and severity (3-6). This rare malformation
may be a life-threatening condition. The association of
tracheal stenosis with other multi-organ malformations
has been reported. Tracheal stenosis may be one of the
components of the VACTERL association (7). We report
herein an extreme case of congenital malformation
characterized by an unusual combination of multiple fetal
anomalies including tracheal stenosis.
Case Report
The patient was delivered at 38 weeks of gestation to an
18-year-old primigravida mother and a 21-year-old father
vaginally. The family history was unremarkable and the
parents were non-consanguineous. There was no obvious
antenatal teratogen exposure, fever, rash or any drug
intake. Multiple malformations were recognized at birth
(Micrognathia, low-set ears, encephalocele, bilateral radial
agenesis with absent thumbs, equinovalgus deformity on
right foot). Figure 1 shows encephalocele in the case. The
radiological appearance of bilateral radial agenesis is shown
in Figure 2. The infant developed respiratory distress after
birth and was referred to our hospital. On admission, the
patient presented with cyanosis with 78% oxygen saturation.
Because of persisting respiratory distress, cyanosis and CO2
(Turk Patoloji Derg 2017, 33:259-261)
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retention the infant was intubated and ventilated. It was
impossible to advance tracheal tubes of various sizes beyond
the vocal cords during direct laryngoscopy and the mask
ventilation became impossible as well. Cardiopulmonary
resuscitation was started due to progressive bradycardia
and poor oxygenation. The emergency tracheotomy did not
provide ventilation of the lungs because the infant lacked a
visible tracheal lumen. Despite prolonged cardiopulmonary
resuscitation, the newborn died at the age of 2 hours.
Postmortem examination revealed the stenosis of the
trachea 1 cm distal to the vocal cords with a lumen of
less than 1 mm in diameter. Microscopically, abnormal
architecture of the trachea was found. The severely stenotic
lumen of the distal part of trachea was surrounded by a
complete cartilaginous cartilage (Figure 3). There was no
tracheaesophageal fistula. Microscopic examination of
the lungs revealed poorly ventilated alveoli. A ventricular
septal defect of 7 mm diameter was also found. A single
umbilical artery was noted. Cytogenetic analysis revealed
no chromosomal abnormality.
Discussion
Tracheal stenosis associated with complete tracheal ring
usually has a high mortality rate. It is associated with
other congenital anomalies in the majority of the cases
(7,8). These include malformations of the respiratory,
genitourinary and gastrointestinal tracts, as well as cardiac
malformations. Some authors refer to tracheal stenosis as a
part of the VACTERL association because of presentation
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as an associated anomaly (7). The VACTERL association
includes vertebral anomalies, anal atresia, cardiovascular
anomalies, trachea-esophageal fistula, esophageal atresia,
renal anomalies and pre-axial limb anomalies. Three of
these seven major defects are considered to be sufficient to
consider the case as having the VACTERL association. A
single umbilical artery, a feature verified in our patient is
also a common feature of the VACTERL association (9,10).

Figure 1: The external appearance of occipital encephalocele.

Figure 2: X-ray image of bilateral radial agenesis.

The acronym TACRD (tracheal agenesis, congenital cardiac
abnormalities, radial defects and duodenal atresia) has
been also shown in some cases of tracheal stenosis (11).
Therefore more recent cases of tracheal stenosis have been
reported as TACRD association (7,8,11,12). Using these
criteria, it is debatable whether the present case should be
considered as a part of this association. Although we think
that many cases of tracheal stenosis share features with the
VACTERL association, Evans et al. (7) suggested that it is
one manifestation of a different pattern of malformations
that is included in the TACRD association.
The explanation for the development of the complete
tracheal rings in the embryologic period is unclear. During
the eighth week of gestation, the splanchnic mesoderm
begins to differentiate into primitive cartilage and two
weeks later the cartilage migrates around the primitive
trachea in C-shaped fashion, thus forming the tracheal
rings (13). The formation of complete or near-complete
tracheal rings arises from disproportionate growth of the
cartilage (14). Furthermore, an intrinsic field defect in the
cervical splanchnic mesenchyme may also result in the
occurrence of complete tracheal rings and there is therefore
a frequent association with mediastinal and cervical
chondrogenic anomalies, foreshortened neck and trachea,
pulmonary agenesis and abnormal vasculature (15). An
association between vascular lesions and complete tracheal
rings is very common so a search for both anomalies is
indicated (16). Other anomalies that have been reported
in patients with complete tracheal rings include cardiac or
tracheoesophageal fistula, gastrointestinal abnormalities
and esophageal atresia. Some cases were documented with
Down’s syndrome and Pfeiffer’s syndrome (14,17,18).
Occipital encephalocele has been described rarely
among patients with VACTERL association (9,10,19). Its
association with radial defects has been previously reported
within the spectrum of abnormalities observed in patients
with oculo-auriculo-vertebral spectrum (OAVS) (20). It
should be noted that there is some statistical evidence for
etiological connections between VACTERL association and
OAVS (21).

Figure 3: Histological finding of complete tracheal ring
demonstrated in the postmortem examination.
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Valdez et al. reported a case with encephalocele, radial,
cardiac, anal/renal anomalies and suggested this as a new
condition (22). The authors proposed that this disorder
be named “Froster-Iskenius and Meincke syndrome”.
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In our patient, the main findings were encephalocele,
bilateral radial agenesis with absent thumbs and congenital
complete tracheal rings. However, their hypothesis has not
been proven yet.
Congenital tracheal stenosis due to a complete tracheal ring
is a rare malformation causing the difficulty of management.
The resuscitative management could be improved with the
diagnosis of complete tracheal ring being made prenatally.
In conclusion we an extreme case of VACTERL/TACRD
association characterized by an unusual combination of
multiple fetal anomalies including tracheal stenosis.
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ABSTRACT
Hamartoma and choristoma are terms that describe non-neoplastic, mass-forming malformative lesions. Although each lesion has a different
composition, they have been used interchangeably in many reports, especially for malformative lesions containing ectopic or heterologous
elements. We report a three month-old girl who was brought to the clinic with a mass lesion at the posterior fontanel, composed of predominantly
osteo-cartilaginous tissue admixed with skeletal muscle, peripheral nerve tissue, and ganglion. The mass was resected completely. The composition
of this benign lesion with ectopic elements was consistent with an osteo-cartilaginous hamartoma. We discuss the biological and clinical aspects
such malformative lesions within the skull to highlight the inconsistencies of the nomenclature used in the literature.
Key Words: Hamartoma, Choristoma, Ectopic tissue, Heterotopic tissue, Skull

INTRODUCTION
Malformations of the skull and surrounding tissues are a
spectrum of diseases ranging from massive loss of tissue,
as in anencephaly, to a mass-forming lesion such as an
arteriovenous malformation. Two terms that are used to
define this group of malformative lesions are hamartoma
and choristoma. Hamartoma (hamartia [greek]=failure) is
an overgrowth of mature tissues that normally occur in an
expected area or organ, but with disorganization and often
with one element predominating (1). Choristoma (choristos
[greek]=separable, separated), on the other hand, is a mass
of tissue histologically normal for an organ or part of the
body other than the one in which it is located (1)LJ100.
Choristoma is considered as a mass-forming, irregular, and
heterotopic tissue (1)LJ100. Many reports use choristoma
and heterotopia interchangeably (2)
Hamartomas and choristomas can occur anywhere in the
body, and there have been many reports of such lesions
in the skull, involving either the calvarium or the scalp,
or both. Some examples include fibrous hamartoma of
infancy (3), neurocristic hamartoma (4), folliculosebaceous
cystic hamartoma (5), and meningothelial hamartoma (6).
The lesions reported under these names have histological
features compatible with the definition of hamartoma,
yet many harbor heterotopic elements (7,8). On the other
hand, neuroglial choristomas (2,9), cutaneous meningeal
heterotopias (10) have been described in the skull. The latter
(Turk Patoloji Derg 2017, 33:262-267)
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group of lesions is more compatible with the definition of
choristoma, but the extent of heterologous elements in each
may vary substantially to cast doubt on the distinction
between a hamartoma and choristoma.
We present this unique case of a three-month old patient
with an osteo-cartilaginous hamartoma occurring in the
posterior fontanel admixed with skeletal muscle, peripheral
nerve, and ganglion.
CASE REPORT
A three-month old girl was brought to the clinic when the
mother noticed a bulging lesion on the posterior aspect
of the skull. It was not clear how long the mass had been
present. Physical examination was unremarkable except for
a firm mass eroding the scalp over the posterior fontanel,
with a distinct redness on the skin (Figure 1). Computed
tomography of head showed a heterogeneously bright
mass located at the inferior aspect of the posterior fontanel
with areas having a bone-like radiodensity. T1-weighted
magnetic resonance imaging demonstrated that the lesion
was extra-axial, and involved the calvarium and the scalp.
(Figure 2A-E). Intraoperatively, the mass was found to
be located within the posterior fontanel and adjacent to
superior sagittal sinus and the right parietal bone. The lesion
had eroded the skull locally, reaching the subcutaneous
tissue of the scalp. Inferiorly, the mass was attached to the
dura mater but did not penetrate this structure. A grosstotal resection was achieved without disrupting the dura.
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Excised mass consisted of a single, irregular, firm bony and
fibrous tissue measuring 2.5x2.3x1.5 cm. Serial sections of
the mass demonstrated an admixture of dense, pearly white
cartilage tissue with bone and dark brown bone marrow
elements arranged in a haphazard fashion (Figure 3).
The patient returned for a clinical visit 7 months following
the surgical procedure and radiological and clinical studies
demonstrated no evidence of disease.
Histopathological Findings
On histological sections, the lesion was well-circumscribed
and composed predominantly of osseous tissue with
mature bone marrow elements (Figure 4A). Bone marrow
was hyperplastic and showed tri-lineage hematopoiesis.
In addition, there were foci of peripheral nerve (Figure
4B), ganglion (Figure 4D), and mature cartilage within
the mass. The peripheral nerve and ganglion tissues were
present within the osseous component, trapped among
cartilaginous and osseous elements. The lesion also
contained skeletal muscle. In addition, there was immature
adipose tissue with dense fibrous septa at the periphery,
which was considered to be normal subcutaneous adipose
tissue (Figure 4E). The osseous component had wellformed, unremarkable bony lamellae as well as abnormal,
woven bone and foci of irregular maturation zones. Both
the peripheral nerve tissue and the ganglion within the
osseous component demonstrated strong positive staining
with the antibodies against S-100 protein and Glial fibrillary
acidic protein (GFAP) (Figure 4B-C). No glial elements
were identified in the lesion using GFAP and Olig-2 stains.
An immunohistochemical stain for Ki-67 (MIB1) showed
no positive cells within the osseous, peripheral nerve or
ganglion tissue, but there were abundant positive nuclei
within the bone marrow.

Turkish Journal of Pathology

bones (11). Mature teratomas may show no or low mitotic
index and are mass forming lesions, and may demonstrate
heterologous elements such as skeletal muscle, cartilage or
neural tissue. In addition, some cranial teratomas can have
mature bone and bone marrow. In case the term teratoma
is used to characterize a hamartomatous lesion, it may be
possible to consider this lesion in this category. However, the
skull based teratomas or dermoid cysts are predominantly
composed of epidermal, dermal and adnexal structures
along with keratin, and they are not predominantly
composed of osteo-cartilaginous elements. Thus, our case is
not a dermoid cyst. Recent studies also suggested that some
lesions previously reported as teratomas are non-clonal
lesions, and are better classified as hamartoma (12). If we
consider the usage of the term “teratoma” to represent a
neoplastic growth, then our lesion would not be considered
a teratoma.
Choristoma could be considered in the differential
diagnosis of this lesion because of the presence of ectopic
or heterotopic non-neoplastic tissues including skeletal
muscle, peripheral nerve and ganglion. One does not expect
to identify skeletal muscle in this location even though the
tissue may be a remnant from the stage of skeletal muscle
development and migration in the lower occipital region.
The peripheral nerve tissue and ganglion were presumed to
be heterotopic tissue since they were within the mass lesion
amidst the osseous and cartilaginous elements, and not in
the surrounding soft tissue. However, the peripheral nervous
tissue could be considered not ectopic in this region, since

DISCUSSION
Presence of certain features in the aforementioned lesion,
such as mature tissue from two germ layers, ectopic
neuronal elements and overgrowth of indigenous tissues
were important in identifying this mass-forming skull
lesion as a malformative process. Thus, the terms teratoma,
choristoma or hamartoma were considered in the diagnosis
of this lesion.
The lesion showed elements arising from two different
germ layers (mesodermal and ectodermal), and it did
not have any immature components. The possibility of a
benign mature teratoma was entertained since there are
ample reports of benign mature teratomas or the so-called
dermoid cysts, found along the suture lines of cranial
Vol. 33, No. 3, 2017; Page 262-267

Figure 1: Preoperative external view of the lesion showed
erythema and erosion of the scalp as well as swelling at the
expected location of the occipital fontanel.
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Figure 2: A,B) Sagittal and axial T1-weighted MR
images demonstrate a heterogeneous extra-axial mass,
involving the calvarium and scalp soft tissues, that
lies just to the right of midline overlying the parietooccipital sulcus, C) Axial T2 MR shows the mass to
be abutting and displacing parietal cortex, and there
is subtle superficial T1 and T2 hyperintensity which
may be due to the presence of fat (arrow, in B, C). The
deeper solid aspect of the lesion enhances on postgadolinium T1 image D), as does the superior sagittal
sinus that appears displaced to the deep aspect of the
lesion (arrow, D). E) Sagittal MRV image demonstrates
indentation of the patent superior sagittal sinus by the
mass (arrow).
Vol. 33, No. 3, 2017; Page 262-267
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greatest portion of the abnormal tissue was not ectopic
to the site, and favored a predominantly hamartomatous
process with smaller ectopic elements. In contrast to this
report, Suster and Rosai have reported a lesion that they
defined as a scalp hamartoma with ectopic meningothelial
elements (7).

Figure 3: Macroscopic appearance of the surgical resection
material sectioned along the long axis demonstrated
predominantly bone and bone marrow admixed with dense,
white cartilaginous tissue arranged in a haphazard fashion.

peripheral nerves can be found in the scalp, dura mater or
the periosteum. The ganglion found in this lesion should
be considered truly ectopic. The closest extra-axial ganglion
tissue to the lesion would be the base of the skull. Therefore,
presence of this heterotopic tissue raises the possibility of
a choristoma. Since aberrant rest of cells can be seen due
to directional disturbance of precursor tissue migration
rather than from implantation of foreign cells. Yet, this
process is still considered a choristoma. Differentiation of
neural crest cells and their development to bone, cartilage,
muscle, nerve and ganglion in the head and neck region
(13,14), make it plausible to think that such a lesion can be
formed through separation of a group of neural crest cells
during their migration. Therefore, misplacement of cells to
be differentiated into various tissues can be the underlying
the pathophysiology of such a malformative lesion.
Despite the presence of small rests of ectopic tissues, the
overwhelming majority of the mass was mature bone,
cartilage and marrow that are native to the site. In addition,
the disorganized but mature tissue composition and nonneoplastic histological features favors a hamartoma. Even
though some lesions in the oropharyngeal region were
reported as “osteo-cartilaginous choristoma” (15,16), the
Vol. 33, No. 3, 2017; Page 262-267

The uncertainty on the variation in the concepts and their
usage in the literature may be confusing, yet the lesion
in our patient was classified as a hamartoma since it was
predominantly a disorganized overgrowth of native osteocartilaginous tissue. However, one could name this lesion
a “choristoma”, since heterotopic elements were found in
the lesion. In addition, many studies in the literature have
failed to provide a distinction between a choristoma and a
hamartoma with ectopia, and it is not really clear whether
there are any. This uncertainty results in the situation that
the same lesion could be reported as hamartoma by some,
choristoma by others, and yet, as both in other studies
(17). In fact, benign Triton tumors are often named as both
neuromuscular hamartoma and neuromuscular choristoma
in the same text (18). In other studies, it is possible to see
the lesion described as a hamartoma (19), or choristoma
(20), despite the same histological appearance.
There is little doubt that the classification of a particular
malformative lesion can change based on the authors’
interpretation of the terminology. While the natural
biology of both lesions are benign, and the name does not
significantly impact the patient’s outcome, the usage of
these terms interchangeably and without concern to their
actual composition creates a diagnostic and classification
problem. Yet, the distinction of these two terms might be
significant in search of their underlying pathophysiology
as well as in recognizing syndromic patients in whom
lesions have originally been described as either one or
other. This confusion of terminology can also cause
patients to second-guess the accuracy and the reliability of
pathological diagnoses. Finally, regardless of the nature of
the lesions, accurate and scientific classification of diseases
is paramount to discovery of disease mechanisms.
The correct classification of a malformative lesion becomes
even more indecisive in the presence of heterotopic element
within what is essentially a hamartomatous formation. We
are not quite certain that the extent of heterologous elements
in a particular malformative lesion would change the nature
or the name of the pathological process. Thus, it may be
worthwhile to consider what is meant by hamartoma with
ectopic/heterotopic elements versus a mere choristoma.
Our case report of a predominantly osteo-cartilaginous
mass with skeletal muscle, peripheral nerve and ganglion is
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aimed at demonstrating the difficulties in classification and
nomenclature of these benign lesions, most probably due to
the fact that it has little, if any impact in patients’ prognoses.
Yet such simplification in the usage of terminology and
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Figure 4: Histological findings of the mass lesion A) Low power
magnification of the mass predominantly composed of bone,
bone marrow, and cartilage (H&E; x40). B) Peripheral nerve tissue
found within the osteo-cartilaginous lesion (H&E; x200), and
C) the S100 protein stains showing strong positive staining in the
nervous tissue (S-100; x200). D) Ectopic ganglion tissue within
the lesion (H&E; x100). E) Adipose tissue and skeletal muscle the
periphery of the mass (H&E; x100).

confusion of terms can render the diagnosis suspect,
overlook a particular mechanism or etiology, and make the
study of such lesions quite cumbersome. Better recognition
of these pathological processes, their pathogenesis, and
Vol. 33, No. 3, 2017; Page 262-267
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accurate definition and use of terminology should help
clarify the confusion in the literature.
In conclusion, hamartoma and choristoma are commonly
used terms in medicine, yet certain lesions may be difficult
to define precisely as either one. Accordingly, categorization
of lesions as either choristoma or hamartoma is not always
straightforward, and some have even used these terms
interchangeably. Furthermore, it is not clear whether a
lesion should be called a hamartoma if it includes ectopic
(or heterotopic) tissue, since ectopic tissue has been
typically associated with the definition of choristoma. We
present this ambiguity in literature and a case of an osteocartilaginous hamartoma in the skull of a three month-old
girl with ectopic elements of skeletal muscle, peripheral
nerve and ganglion.
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