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Türk Patoloji Dergisi (http://www.turkjpath.org) (ISSN:1018–5615; 
E-ISSN:1309-5730),  2006 yılında kurulan Ulusal Patoloji Dernek-
leri Federasyonu’nun (http://www.turkpath.org.tr) resmi yayın 
organıdır. Türk Patoloji Dergisi, 1985’den beri yayımlanmaktadır 
ve 2010’da 26. cilde ulaşmıştır. 

Derginin amaçları üyelerinin, ulusal ve uluslar arası patoloji 
topluluklarının sürekli eğitim gereksinimlerini karşılamak, insan 
patolojisi ve deneysel patoloji alanlarındaki üst düzeyde makaleleri 
yayımlamak; bölgemizde (Balkan ve Karadeniz Ülkeleri, Orta 
Doğu Ülkeleri ve Orta Asya Türk Cumhuriyetleri, v.b.) uluslar arası 
ve saygın bir bilimsel medya olmaktır. Federasyonun kurulması ile 
birlikte üç ulusal patoloji dergisinin (Türk Patoloji Dergisi, Patoloji 
Bülteni ve Aegean Pathology Journal) birleşmesinden sonra 
derginin hedefi, daha yüksek bir etki faktörü ve daha yüksek bir 
dizinlenme performansı olmak üzere büyümüştür.

Bu dergide yer alan makaleler, bağımsız ve ön yargısız çift–körleme 
hakemlik (“peer-review”) ilkeleri doğrultusunda bir danışma 
kurulu tarafından değerlendirilir. Makaleler başlıca iki kategoride 
yayımlanır: (1) “Özgün Araştırmalar” (klinik ve laboratuvar 
çalışmaları); (2) “Olgu Sunumları”. Ayrıca bazen davet üzerine 
yazılan “Derlemeler”, “Toplantı ve Konferans Bildirileri”, “Kitap De-
ğerlendirmeleri”, “Biyografiler” ve “Editöre Mektuplar” (patolojinin 
çeşitli yönleri hakkında düşünceler, yorumlar ve yeni bilgiler) 
da yayınlanabilir.  Makaleler  Türkçe veya İngilizce dillerinde 
yazılabilir; İngilizce veya Türkçe özler ile anahtar sözcükler 
içermelidir. Sadece yurtdışından gönderilen İngilizce makaleler 
için geçerli olmak üzere, yazarlar kabul ederlerse Editörler Kurulu 
özlerin Türkçeye çevrilmesini sağlar. Makaleler “Uluslararası Tıp 
Dergileri Editörler Kurulu: Biyomedikal Dergilere Gönderilen 
Makalelerin Uyması Gereken Standartlar”a (http://www.icmje.
org) uygun olmalıdır. İnsanlar üzerinde yapılan deneysel çalışma 
protokolleri “Dünya Tıp Birliği Helsinki Deklarasyonu”nda 
tanımlanan etik kurallar (http://www.wma.net/e/policy/b3.htm) 
ile uyumlu olmalıdır.

Türk Patoloji Dergisi, National Library of Medicine – PUBMED, 
SCOPUS, INDEX COPERNICUS, EBSCO, DOAJ,  NEwJOUR, 
TÜBİTAK/ULAKBİM, TÜRK MEDLINE-ULUSAL ATIF İN-
DEKSİ ve TÜRKİYE ATIF DİZİNİ tarafından dizinlenmektedir.

Türk Patoloji Dergisi, yılda üç sayı olarak Ocak, Mayıs ve Eylül 
aylarında yayımlanır. Dergiye 2006 yılından beri çevrim-içi olarak 
da erişmek mümkündür.

Dergimiz asitsiz kâğıda basılmaktadır.
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Yayım İzni

Bireysel kullanım dışında, Türk Patoloji Dergisi’nde yayımlanan 
makaleler, şekiller ve tablolar Patoloji Dernekleri Federasyonu’nun 
yazılı izni olmaksızın çoğaltılamaz, bir sistemde arşivlenemez veya 
reklam ya da tanıtım amaçlı materyallerde kullanılamaz. Bilimsel 
makalelerde, uygun şekilde kaynak gösterilerek alıntı yapılabilir. 

Abone İşlemleri 

Türk Patoloji Dergisi, Patoloji Dernekleri Federasyonu üyelerine, 
patoloji ile ilgilenen diğer bilim insanlarına ve hekimlere düzenli 
olarak ulaştırılmaktadır. Yayımlanan makalelerin tam metnine, 
tablolarına ve özlerine 2006 yılından beri çevrim-içi olarak http://
www.turkjpath.org adresinden ücretsiz olarak erişilebilmektedir. 
Abonelik için lütfen Patoloji Dernekleri Federasyonu (http://www.
turkpath.org.tr) ile iletişim kurunuz. 

Yazıların Bilimsel ve Hukuki Sorumluluğu

Yayımlanan yazıların bilimsel ve hukuki sorumluluğu yazarlarına 
aittir. Yazıların içeriğinden ve kaynakların doğruluğundan yazarlar 
sorumludur. Patoloji Dernekleri Federasyonu, Baş Editör, Editörler, 
Yayın ve Danışma Kurulu üyeleri ve Yayımcı, dergideki hatalardan 
veya bilgilerin kullanımından doğacak olan sonuçlardan dolayı 
sorumluluk kabul etmez. 
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Turkish Journal of Pathology (http://www.turkjpath.org) 
(ISSN:1018-5615; E-ISSN:1309-5730) is the official journal of the 
Federation of Turkish Pathology Societies (http://www.turkpath.
org.tr), founded in 2006. The journal has been published since 
1985, reaching 26th volume in 2010. 

The journal’s aims are to meet the needs of continuing pathology 
education of the members and national and international 
pathological communities, and to publish articles of scientific 
excellence in human and experimental pathology as well as to be a 
international and reputable scientific media in our geographic area 
including Balkans and Black Sea countries, Middle East countries 
and Central Asian Turkish Republics. After the establishment of 
the Federation and merging three national journals in Pathology 
(Turkish Journal of Pathology, Turkish Bulletin of Pathology, 
and Aegean Journal of Pathology) the scope of the journal has 
widened with the target of higher impact factor and more indexing 
performance. 

Articles submitted to this journal are evaluated in a double blinded 
peer-reviewed fashion by an advisory committee. Articles are 
published mainly in two categories: (1) “Original Articles” (clinical 
and laboratory studies), and (2) “Case Reports”. Occasional “Invited 
Reviews”, “Meetings and Conference Reports”, “Book Reviews”, 
“Biographies” and “Letters to the Editor” (opinions, interpretation 
and new information on various aspects of pathology) may also be 
published. All articles may be written in Turkish or English, and 
should include English and Turkish abstracts and key words. For 
English written articles sent from abroad, editorial committee may 
translate the abstracts into Turkish on authors wish. Articles must 
be in accordance with the “International Committee of Medical 
Journal Editors: Uniform Requirements for Manuscripts Submitted 
to Biomedical Journals” (http://www.icmje.org/). Study protocol 
for human experimentation must conform to the ethical guidelines 
established in the “world Medical Association Declaration of 
Helsinki” (http://www.wma.net/e/policy/b3.htm).

Turkish Journal of Pathology is indexed by National Library of 
Medicine – PUBMED, SCOPUS, INDEX COPERNICUS, EBSCO, 
DOAJ, NEwJOUR, TÜBİTAK/ULAKBİM, TURK MEDLINE- 
TURKISH NATIONAL CITATION INDEX, and TURKIYE 
CITATION INDEX.

Turkish Journal of Pathology is published three issues per year in 
January, May, and September. The journal has also been available 
on-line since 2006.

The journal is printed on acid-free paper.
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Manuscripts, figures and tables published in the Turkish Journal of 
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personal use. Quotations may be used in scientific articles with 
proper referral. 
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Turkish Journal of Pathology is delivered complimentarily to the 
members of the Federation of Turkish Pathology Societies and 
other scientists and physicians interested in pathology. Tables 
of contents, abstracts and full texts of all articles published are 
accessible free of charge through the web site http://www.turkjpath.
org since 2006. For subscriptions, please contact the Federation of 
Turkish Pathology Societies (http://www.turkpath.org.tr). 
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Scientific and legal responsibilities pertaining to the papers belong 
to the authors. Contents of the manuscripts and accuracy of 
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Advisory Board members and the Publisher decline responsibility 
for errors or any consequences arising from the use of information 
contained in this journal. 
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1.  Türk Patoloji Dergisi (http://www.turkjpath.org) (ISSN: 1018-
5615), Patoloji Dernekleri Federasyonu’nun resmi yayın 
organıdır. Yazı dili Türkçe ve İngilizce olup, yılda üç kez (Ocak, 
Mayıs, Eylül) olmak üzere dört ayda bir yayımlanan, ulusal ve 
uluslararası ilgili tüm tıbbi kurum ve kişilere basılı ve elektronik 
olarak ücretsiz ulaşmayı hedefleyen bilimsel, hakemli bir 
dergidir.

2.  Derginin amacı, ulusal ve uluslararası patoloji topluluklarına 
patoloji bilim dalında sürekli bir eğitim platformu yaratmak, 
bilimsel ve sosyal iletişimin sağlanmasına katkıda bulunmaktır. 
Dergide bu amaçlara uygun olarak özgün araştırmalar, olgu 
sunumları, derlemeler, bilimsel toplantı özetleri, editöre 
mektuplar, kitap yorumları ve biyografiler yayımlanır. 
Derlemeler ancak editörlerin daveti üzerine yazdırılarak 
yayımlanabilir.

3.  Yazıların daha önce basılı veya elektronik bir formatta 
yayımlanmamış olması veya yayımlanma amacıyla gönderildiği 
sırada bir başka dergide veya elektronik ortamda yayımlanmaya 
yönelik değerlendirme aşamasında bulunmaması, tarafımızdan 
kabul edildiğinde herhangi bir dilde yayımlanmamış olması 
gereklidir. Kongre, sempozyum veya elektronik ortamda 
sunulmuş bildiriler veya ön çalışmalar, bu durumun belirtilmesi 
koşuluyla yayımlanabilir. 

4.  Bİlİmsel sorumluluK
  Yazıların tüm bilimsel sorumluluğu yazarlara aittir. Gönderilen 

makalede belirtilen yazarların çalışmaya belirli bir oranda 
katkısının olması gereklidir. Yazarların isim sıralaması ortak 
verilen bir karar olmalıdır. Yazarlar, yazar sıralamasını yayın 
hakkı devir formunda imzalı olarak belirtmek zorundadırlar. 
Yazarların tümünün ismi yazının başlığının altındaki bölümde 
yer almalıdır. Yazarlık için yeterli ölçütleri karşılamayan ancak 
çalışmaya katkısı olan tüm bireyler “Teşekkürler” kısmında 
sıralanabilir. 

5.  etİK sorumluluK
  Makalelerin etik kurallara uygunluğu yazarların sorumlulu-

ğundadır. İnsanlar üzerinde yürütülen deneysel çalışmalar, 
Dünya Tıp Birliği Helsinki Deklarasyonu’nda (http://www.wma.
net/e/policy/b3.htm) tanımlanan etik kurallara uygun olmalıdır. 
Dolayısıyla yayımlanmak üzere gönderilen tüm makalelerde 
yukarıda belirtilen kurulun etik standartlarına uyulduğu 
belirtilmelidir. Yerel veya uluslararası etik kurullardan alınan 
gerekli tüm onay belgeleri de makale ile birlikte gönderilmelidir. 
Yazarlar, makalenin yöntem(ler) bölümünde çalışmayı bu 
prensiplere uygun olarak yaptıklarını, kurumlarının etik 
kurullarından ve çalışmaya katılan insanlardan “bilgilendirilmiş 
olur” aldıklarını belirtmek zorundadır. 

  Hayvanlar üzerinde yapılan deneysel çalışmalarda, çalışma 
protokolünün çalışmanın yapıldığı kurumdaki hayvan deneyleri 
etik kurulu tarafından onaylandığı ve çalışmanın “laboratuvar 
hayvanlarının bakımı ve kullanımı kılavuzu” (http://www.
nap.edu/catalog/5140.html) ile uyumlu olduğu belirtilmelidir. 
Yazarlar etik kurul onayını yazı ile birlikte göndermelidir.  

  Eğer makalede daha önce yayınlanmış alıntı yazı, tablo, resim 
vs. var ise yazarlar; yayın hakkı sahibi ve yazarlarından yazılı 
izin almak, ayrıca bunu makalede belirtmek zorundadır.
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YAZArlAr İçİn BİlGİler

  Eğer makalede doğrudan veya dolaylı ticari bağlantı veya 
çalışma için maddi destek veren kurum mevcut ise yazarlar; 
kaynak sayfasında, kullanılan ticari ürün, ilaç, ilaç firması vb. 
ile ticari hiçbir ilişkinin olmadığını veya varsa nasıl bir ilişki 
olduğunu bildirmek zorundadır. 

  Editörler ve yayımcı, reklam amacı ile dergide yayınlanan ticari 
ürünlerin özellikleri ve açıklamaları konusunda sorumluluk 
kabul etmemektedir.

  Hastalar ve çalışmaya katılanların gizlilik ve mahremiyeti:
  Yazarlar, makalede hastanın kimliğini belirtir nitelikteki 

ifadeler, isim, isim kısaltmaları, hastane protokol numaraları 
ya da fotoğraf kullanmaktan kaçınmalıdır. Bu gibi tanımlayıcı 
bilgiler, bilimsel amaçlar açısından çok gerekli olmadıkça ve 
hasta (ya da anne-baba, ya da vasisi) yazılı “bilgilendirilmiş 
olur” vermedikçe basılmazlar. “Bilgilendirilmiş olur” alındığı 
da makalede belirtilmelidir.

6.  eDİtör(ler), YAZAr(lAr) ve HAKem(ler) İle 
İlİşKİler

  Editör makalelerle ilgili bilgileri (makalenin alınması, içeriği 
gözden geçirme süreci, hakemlerin eleştirileri ya da varılan 
sonuç) yazarlar ya da hakemler dışında kimseyle paylaşmaz. 
Hakemler ve yayın kurulu üyeleri topluma açık bir şekilde 
makaleleri tartışamazlar. Hakemler gözden geçirmelerini 
bitirdikten sonra, değerlendirmelerini editöre gönderir. Yazarın 
ve editörün izni olmadan hakemlerin değerlendirmeleri 
basılamaz ve açıklanamaz. Hakemlerin kimliğinin gizli 
kalmasına özen gösterilir. Bazı durumlarda editörün kararıyla, 
ilgili hakemlerin makaleye ait yorumları aynı makaleyi 
yorumlayan diğer hakemlere gönderilerek hakemlerin bu 
süreçte aydınlatılması sağlanabilir. Dergiye gönderilen 
yazılar, editörler kurulu tarafından  hakem değerlendirmesine 
gönderilir ve altı hafta içinde yazarlar bilgilendirilir. Editörler 
kurulu, makalede düzeltmeler yapma hakkını saklı tutar. 
Düzeltme istenen makalelere, hakemlere verilen yanıtları içeren 
ayrı bir yazı eklenmelidir. Aşağıda belirtilen yazım kurallarına 
uymayan yazılar, içerik açısından değerlendirmeye alınmadan 
yazarlara iade edilir. 

7.  YAZInIn HAZIrlAnmAsI 
  Yazılar çift aralıklı, 12 punto ve sola hizalanmış olarak, 

“Times New Roman” karakteri kullanılarak yazılmalıdır. Sayfa 
kenarlarında 2,5 cm boşluk bırakılmalıdır ve sayfa numaraları 
her sayfanın sağ üst köşesine yerleştirilmelidir. Makaleler 
“Uluslararası Tıp Dergileri Editörleri Kurulu” tarafından 
belirlenen: Biyomedikal Dergilere Gönderilen Makalelerin 
Uyması Gereken Stardartlar’a (http://www.icmje.org) uygun 
olmalıdır. Özgün araştırma yazıları çift aralıklı olarak en fazla 
15 sayfa, olgu sunumları ise en fazla 10 sayfa olmalıdır. Yazılar 
“doc” veya “txt” formatında gönderilmelidir. Yazıda aşağıdaki 
bölümler bulunmalıdır:

a.  Başlık sayfası: Yazının başlığını (Türkçe-İngilizce), 
yazarların adlarını, akademik ünvanlarını, çalıştıkları 
kurum(ları), yazışmaların yapılacağı yazarın adını, açık 
adresini, telefon ve faks numaralarını ve e-posta adresini, 
yanı sıra 40 karakteri geçmeyen bir kısa başlık içermelidir. 
Yazı daha önce bilimsel bir toplantıda sunulmuş ise toplantı 
adı, tarihi ve yeri belirtilerek yazılmalıdır. 
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b.  öz ve anahtar sözcükler: Türkçe özgün araştırma makaleleri 
İngilizce öz, İngilizce makaleler de Türkçe öz içermelidir. 
Öz, 250 kelimeyi aşmamalıdır. Türkçe ve İngilizce özler, 
bölümlü ve yapılandırılmış [amaç, gereç ve yöntem(ler), 
bulgular, sonuç(lar)] olmalıdır. Olgu sunumlarında amaç, 
olgu/olgular, sonuçlar bölümlerini içeren yapılandırılmış öz 
bulunmalıdır. Özde kısaltma kullanılmamalıdır. 

  “Index Medicus: Medical Subject Headings” (http://www.
nlm.nih.gov/mesh/MBrowser.html) ile uyumlu, Türkçe ve 
İngilizce üç ila beş anahtar sözcük kullanılmalıdır. 

c.  metin: Özgün araştırma makaleleri giriş, gereç ve yöntem, 
sonuçlar ve tartışma içerecek şekilde dört ana başlık altında 
düzenlenmelidir. Kısaltmalar metinde, tablolarda, resim ve 
şekillerde ilk geçtiği yerde açıklanmalıdır. Eğer bir marka 
belirtiliyorsa üretici firmanın adı ve adresi (şehir, ülke) 
verilmelidir. Olgu sunumlarında giriş, olgu/olgular, tartışma 
bölümleri yer almalıdır. Makalenin sonunda kaynaklardan 
önce varsa araştırmaya veya makalenin hazırlanmasına 
katkıda bulunanlara ”teşekkür” yazılabilir. Bu bölümde 
kişisel, teknik ve materyal yardımı gibi nedenlerle yapılacak 
teşekkür ifadeleri yer alır.

d.  Kaynaklar: Kaynaklar metinde kullanım sırasına göre 
numaralandırılmalı, numaraları metinde cümlenin sonunda 
parantez içinde belirtilmelidir. Atıf indeksleri için önemli 
olduğundan, kaynaklarda tüm yazarlar belirtilmelidir (“ve 
ark.” ifadesi kullanılmamalıdır). Kaynakların doğruluğundan 
yazar(lar) sorumludur. Dergilerin isimleri Index Medicus’a 
uygun olarak kısaltılmış biçimde verilir. Dergi isimlerinin 
kısaltmaları için Index Medicus’da dizinlenen dergiler 
listesine veya http://www.nlm.nih.gov/tsd/serials/lji.html 
adresine bakınız. Index’e girmeyen dergi isimlerinde kısaltma 
yapılmaz. Sadece yayımlanmış veya yayımlanmak üzere 
“baskıda” olan makaleler, kaynaklarda gösterilebilir. Makale 
kaynakları hazırlanırken varsa kaynaklara ait DOI ve PMID 
numaralarının da kaynağın sonuna eklenmesi gerekmektedir. 
Kaynaklar aşağıdaki örneklerdeki gibi gösterilmelidir:

  Dergiler:
  Hull ML, Escareno CR, Godsland JM, Doig JR, Johnson CM, 

Phillips SC, Smith SK, Tavaré S, Print CG, Charnock-Jones 
DS: Endometrial-peritoneal interactions during endomet-
riotic lesion establishment. Am J Pathol 2008, 173:700-715 
PMID: 18688027, DOI:10.2353/ajpath.2008.071128 

  Kitaplar:
  Scheffler IE: Mitochondria. 2nd ed., New Jersey, wiley-Liss, 

2008, 417-436
  Kitap bölümleri:
  Epstein JI: The Lower Urinary Tract and the Male Genital 

Tract. In Kumar V, Abbas A, Fausto N. (Eds): Robbins and 
Cotran Pathologic Basis of Disease. 7th ed., Philadelphia, 
Elsevier Saunders, 2005, 1023-1058

  Çevrim-içi makaleler:
  Abood S: Quality improvement initiative in nursing homes: 

the ANA acts in an advisory role. Am J Nurs [İnternet 
yayını]. 2002 Jun [atıf 12.08.2002];102(6). Erişim: http://
www.nursingworld.org/AJN/2002/june/wawatch.htm 
PMID: 12394070

e.  tablolar: Tablolar ana metin içinde kaynaklardan sonra 
gelmeli, her tablo ayrı bir sayfada olacak şekilde ve çift 
aralıklı olarak yazılmalıdır. Makale içindeki geçiş sırasına 
göre Romen rakamlarıyla numaralandırılmalı ve kısa-öz 
bir başlık taşımalıdır. Tablo başlığı tablonun üstünde, tablo 
açıklamaları ve kısaltmalar altta yer almalıdır. Tablolar metin 
içindeki bilgileri tekrarlamaktan ziyade kendini açıklayıcı 
nitelikte olmalıdır.
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f.  resimler ve şekiller: Bütün resimler metin içinde kullanım 
sıralarına göre Arap rakamlarıyla numaralandırılmalı ve 
metinde parantez içinde gösterilmelidir. Resimler, TIFF veya 
JPEG olarak taranmalı, kaydedilmeli ve gönderilmelidir. 
Elektronik fotograflar, radyograflar, BT görüntüleri ve 
taranmış görüntüler en az 300 dpi çözünürlükte olmalıdır. 
Zorunlu olmadıkça resim üzerinde yazı yazılmasından 
kaçınılmalıdır. 

g.  resim ve şekil alt yazıları: Bütün resim ve şekiller için 
alt yazı yazılmalıdır. Alt yazılar ana metinde tablolardan 
sonra gelmeli, kısa ve öz bir şekilde yazılmalı, kullanılan 
boya/yöntem ve orijinal büyütme belirtilmelidir. Şekillerde 
kullanılan semboller ve kısaltmalar tanımlanmalıdır. 

 8.  YAZIlArIn GönDerİlmesİ
  Yazılar yalnızca internet üzerinden kabul edilmektedir (http://

www.turkjpath.org/submit). Yazı ile birlikte tüm yazarların 
imzalı onayını içeren başvuru yazısı Buluş Tasarım ve 
Matbaacılık’a faks ile gönderilmelidir. 

9.  AYrI BAsKIlAr
  Yazarlara ücretsiz olarak makalenin elektronik ayrı baskısı 

(PDF) ve bir adet dergi gönderilecektir. Yayımcı tarafından 
makalenin ücretsiz ayrı baskıları gönderilmez.

 10. YAYIn HAKKI Devrİ
  Kabul edilen makalenin yayın hakları Ulusal Patoloji Dernekleri 

Federasyonu’na devredilmelidir. Yayın hakkı makalenin basım, 
çoğaltım ve dağıtım haklarını içermektedir. 

  Yazarlar, Patoloji Dernekleri Federasyonu’nun yayın hakkı 
sahibi olduğunu ve yayının kaynağını belirtmek koşuluyla bu 
makaleyi ücretsiz olarak web ortamına açabilir. Bu durumda 
Türk Patoloji Dergisi’ndeki orijinal makaleye web sitesinde 
çevrim-içi bir bağlantı yaratılmalı ve bağlantı noktasında şu 
ifade yer almalıdır: “Orijinal makale http://www.turkjpath.
org adresinde yer almaktadır.” Dergide basılan tüm makaleler 
yayın hakkı ile korunmaktadır. Basılmış olan hiç bir materyal 
Ulusal Patoloji Dernekleri Federasyonu’nun yazılı izni 
olmadan, herhangi bir şekilde başka bir yerde yayımlanamaz. 
Ulusal Patoloji Dernekleri Federasyonu bu dergide yayınlanan 
bilgilerden oluşabilecek yanlışlık, eksiklik ve hak iddiaları ile 
ilgili olarak yasal sorumluluk kabul etmez. Yazı yayımlanmak 
üzere kabul edildiğinde tüm yazarlar tarafından imzalanmış 
“Yayın Hakkı Devir Formu”nun doldurulması, imzalanması 
ve faks ile “Buluş Tasarım ve Matbaacılık”a gönderilmesi 
gerekmektedir. 

11.  eDİtörlüK YAZIşmA ADresİ 
  Prof. Dr. Kutsal Yörükoğlu (Baş Editör)
  Dokuz Eylül Üniversitesi, Tıp Fakültesi,                                         

Patoloji Anabilim Dalı, 35340 İnciraltı, İzmir, Türkiye 
  Tel : +90 (536) 567 01 33  +90 (232) 412 34 10  
  Faks : +90 (232) 277 72 74 
  E-posta: kutsal.yorukoglu@deu.edu.tr

12.  YAYImCI YAZIşmA ADresİ
  Can Kangal (Yönetici)
  Buluş Tasarım ve Matbaacılık 
  Bahriye Üçok Caddesi No: 9/1, Beşevler, 
  06500, Ankara, Türkiye 
  Tel : +90 (312) 223 55 44   +90 (312) 222 44 06
  Faks : +90 (312) 222 44 07 
  E-posta: bulus@bulustasarim.com.tr
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1.  Turkish Journal of Pathology (http://www.turkjpath.org) 
(ISSN: 1018-5615) is the official journal of the Federation of 
Turkish Pathology Societies. The journal is a peer-reviewed 
scientific journal published every four months, three times a 
year (January, May, September), and aims to reach all relevant 
national and international medical institutions and persons 
in printed and electronic versions free of charge. Articles in 
Turkish and English are welcomed.

2.  Turkish Journal of Pathology is devoted to the continuing 
education of national and international practicing pathologists, 
and to provide a forum for social and scientific communication 
in the field. Studies that emphasize these aims provide the basis 
of publication, including original articles, case reports, reviews, 
abstracts from annual meetings, letters to editor, book reviews, 
and biographies. Turkish Journal of Pathology accepts only 
invited review articles.

3.  A submitted article must be an original contribution not 
previously published (except as an abstract or a preliminary 
report), must not be under consideration for publication 
elsewhere, and, if accepted, must not be published elsewhere in 
any languages. Articles presented at a meeting or symposium 
are accepted if this is stated.

4.  sCIentIfIC resPonsIBIlItY
  Authors are responsible for their articles’ conformity to 

scientific rules. Each person listed as an author is expected to 
have participated in the study to a significant extent. The order 
of the authors’ names must be a joint decision. Authors must 
sign the author name order in the copyright transfer form. All 
authors’ names must be included under the article’s title. Any 
individual who does not meet the criteria for authorship but has 
contributed to the article can be listed in “Acknowledgement(s)” 
section.

5.  etHICAl resPonsIBIlItY
  Authors are responsible for their articles’ conformity to                   

ethical rules. The study protocol for human experimentation 
must conform the ethical guidelines established in the world 
Medical Association Declaration of Helsinki (http://www.
wma.net/e/policy/b3.htm). Therefore, all articles submitted for 
publication must specify that the ethic standards of the above 
committee were adhered.  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 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 are strongly requested to send an 
approval of the relevant ethics committee.   

  If any previously published quoted passages, tables, figures, etc. 
are used in the article, authors should obtain written permission 
from publication rights holders, and should specify this in the 
article. 
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InstruCtIons for AutHors

  Authors must specify in the references page that they have no 
commercial relations or, if present, the nature of the relation 
(consultancy, other agreements) with commercial products or 
drugs used in their study or with any pharmaceutical companies 
or with companies providing financial sponsorship for the 
article.

  The editors and publisher assume no responsibility regarding 
features and explanations of any commercial products 
advertised in the journal.

  The confidentiality and privacy of patients and study 
participants:

  Authors should avoid descriptive information such as patient 
names, initials, reference numbers or photographs to appear 
in their article. This 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.

6.  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 6 
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. 

7.  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 
typewritten in either “doc” or “txt” format and organized as 
follows:

a.  title page: The title page should contain the article title, 
authors’ names and complete 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, authors should provide a complete statement 
including date and place of the meeting.
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b.  Abstract and key words: Original articles should contain 
Turkish and English abstracts. Abstracts must be no 
longer than 250 words. The structured abstract should 
include objective, materials and methods, results and 
conclusions in original articles. 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).

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 provided at the end of the 
article, under the title “References” and should be numbered 
and listed according to their order in the text. They should be 
referred to in parentheses within the text. Complete author 
citation is required (“et al” is not acceptable). 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. 
Authors must add the DOI and/or PMID numbers to the 
end of each citation. Example of references are given below:

  Journals:
  Hull ML, Escareno CR, Godsland JM, Doig JR, Johnson CM, 

Phillips SC, Smith SK, Tavaré S, Print CG, Charnock-Jones 
DS: Endometrial-peritoneal interactions during endomet-
riotic lesion establishment. Am J Pathol 2008, 173:700-715 
PMID: 18688027, DOI:10.2353/ajpath.2008.071128.

  Books:
  Scheffler IE: Mitochondria. 2nd ed., New Jersey, wiley-Liss, 

2008, 417-436 
  Book chapters:
  Epstein JI: The Lower Urinary Tract and the Male Genital 

Tract. In Kumar V, Abbas A, Fausto N. (Eds): Robbins and 
Cotran Pathologic Basis of Disease. 7th ed., Philadelphia, 
Elsevier Saunders, 2005, 1023-1058

  On-line articles:
  Abood S: Quality improvement initiative in nursing              

homes: the ANA acts in an advisory role. Am J Nurs [serial 
on the Internet]. 2002 Jun [cited 2002 Aug 12];102(6).            
Available from: http://www.nursingworld.org/AJN/2002/
june/wawatch.htm PMID: 12394070  

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 

Türk Patoloji Dergisi/Turkish Journal of Pathology Cilt/Vol. 27, No. 2, 2011

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 and submitted as either a TIFF or a JPEG 
file. Electronic photographs, radiographs, CT scans, and 
scanned images must have a resolution of at least 300 dpi. If 
not obligatory any text typewritten on the figures should be 
avoided.

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.

8.  suBmIssIon of ArtICles
  All manuscripts must be submitted on-line through the web site 

(http://www.turkjpath.org/submit). A cover letter signed by all 
authors should be faxed to “Buluş Tasarım ve Matbaacılık”. 

9.  rePrInts
  Authors will receive a complimentary electronic (PDF) reprint 

of the article and a printed version of the journal. No hardcopy 
complimentary reprints are provided by the publisher.

10.  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 be created: “The original article is 
available at http://www.turkjpath.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. Upon 
acceptance of an article, “Copyright Transfer Form” signed by 
all authors should be faxed to “Buluş Tasarım ve Matbaacılık”.

11.  eDItorIAl CorresPonDenCe 
  Prof. Dr. Kutsal Yörükoğlu (Editor-in-Chief)
  Dokuz Eylül University, Medical Faculty,                        

Department of Pathology, 35340 İnciraltı, İzmir, Turkey 
  Tel  : +90 (536) 567 01 33   +90 (232) 412 34 10 
  Fax : +90 (232) 277 72 74
  E-mail: kutsal.yorukoglu@deu.edu.tr

12.  PuBlIsHer CorresPonDenCe 
  Can Kangal (Manager)
  Buluş Design and Printing 
  Bahriye Üçok Caddesi No: 9/1, Beşevler, 
  06500, Ankara, Turkey 
  Tel  : +90 (312) 223 55 44   +90 (312) 222 44 06 
  Fax : +90 (312) 222 44 07 
  E-mail: bulus@bulustasarim.com.tr
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Kök Hücre - Tümörijenik Aktivitede Rolü Var mı? 
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BAŞYAZI

Değerli Meslektaşlarım, 

Ülkemizde bulunan 5 derneğin 2006 yılında birleşmesi sonucunda, Patoloji Dernekleri Federasyonu’nun 
kurulması ile birlikte, Patoloji Dernekleri Federasyonu’nun tek basılı yayın organı olması görüşü benimsenerek, 
Türk Patoloji Dergisi’nin yayın hayatına devam etmesine karar verildi. 

Bu tarihten sonra, Patoloji Dernekleri Federasyonu Yönetim Kurulu tarafından Türk Patoloji Dergisi’nin 
Editörler Kurulu olarak görevlendirildik ve dergimizi en üst düzeye getirmek üzere çalışmaya başladık. Sizlerin 
de katkısı ile kısa sürede; kalite, kolay erişebilirlik ve süreklilik hedeflerimize ulaşmayı başardık. Bu başarımızın 
taçlandırılması anlamında, 2011 yılının 2. sayısını sizlere sunarken, dergimizin bu yılın 1. sayısından itibaren 
National Library of Medicine – PUBMED’de indekslenmeye başladığını müjdelemek istiyoruz. 

Dergimizin bu aşamaya gelmesinde başta Prof. Dr. Şükrü Oğuz ÖZDAMAR olmak üzere emeği geçen herkese 
teşekkür ediyoruz. Bundan sonra bizi daha zor görevlerin beklediğini biliyoruz. 

Patoloji Dernekleri Federasyonu’nun yayın organı olan Türk Patoloji Dergisi’ni bugüne kadar, hiçbir koşul 
aramadan tüm uzman ve uzmanlık öğrencisi meslektaşlarımıza ulaştırmaya çalıştık. Ancak bu sayıdan itibaren, 
dergimizin basılı halde elinize geçmesi için, bölgesel patoloji derneklerinden birine ve Patoloji Dernekleri 
Federasyonu internet sayfasına üye ve adres bilgilerini güncellemiş olmanız gerekecektir. Bu şekilde hem 
dergimize yayın göndererek, hem de dernek üyeliği ile Patoloji Dernekleri Federasyonu ve Türk Patoloji 
Dergisi’ne katkı ve desteğinizin sürmesini bekliyoruz. 

Dergimizin makale içeriğine bakıldığında, vizyonumuzun ülkemizin sınırları dışına çıkmaya ve çevre ülkeleri 
de kapsamaya başladığını rahatlıkla görebilirsiniz. Dergimizin bulunduğu yeri koruması ve daha ileriye 
gidebilmesi için, basılı makalelerin bilimsel kalitesini yükseltmemiz gerekmektedir. Bunu, ancak sizlerle birlikte 
başarabileceğimize inanıyoruz. 

Saygılarımla,

Prof. Dr. Kutsal YÖRÜKOĞLU
Editörler Kurulu Adına
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EDITORIAL

Dear Colleagues,

As a result of merging of five regional societies of Turkey, the Federation of Societies of Pathology has been 
established in 2006 and Turkish Journal of Pathology has become the unique Journal of the Federation.

The vision of Turkish Journal of Pathology  is high quality, easy accessibility and publishing continuity. Since 
2006 the Editorial Boards have worked hard to get Turkish Journal of Pathology to reach the highest level. 
Speaking of the progress the Journal has achieved, it is our pleasure to inform you that Turkish Journal of 
Pathology has been indexed in PubMed of National Library of Medicine starting with the first issue of this year. 

We acknowledge our former Editor-in-Chief, Prof. Dr. Şükrü Oğuz ÖZDAMAR for his great contribution to 
this progress and appreciate very much all contributions done by the referees and authors.

We have aimed so far that all Turkish pathologists and residents can have hardcopies of the Journal without any 
limitation and charge of delivery. Starting with this issue the Journal is still free of charge but readers must be 
a member of any regional society, to the Federation of Societies of Pathology website and update the personal 
information.

Finally I would like to comment on the current status of Turkish Journal of Pathology. It is obvious that the 
impact of the Journal has been beyond the borders of the Turkish Republic with many articles submitted from 
the neighbouring countries.

We are aware of that the scientific quality of submissions is of great importance not only to keep the level but 
also to improve it as well. We believe that we can achieve this only with your contributions.

With my best regards,

Professor Kutsal YÖRÜKOĞLU, M.D.
On behalf of the Editorial Board
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Stem Cell - Is There Any Role in Tumorigenic Activity

  Kök Hücre - Tümörijenik Aktivitede Rolü Var mı?  

Sonal SAIgAl, Ankur BhARgAvA
Department of  Oral and Maxillofacial Pathology, Government Dental College, RaiPuR, iNDia                                                            

ABSTRACT

Stem cells are a quintessential key to proper behavior of homeostatic 
processes. They are often thought of as the solution to a wide range 
of human conditions, with the ability to rescue malfunctioning or 
non-functioning organs and tissues. However, there is increasing 
evidence that stem cells can play a central role in disease. Most 
recently stem cells have been implicated in cancer after not responding 
to homeostasic controls such as proliferation and differentiation. 
Cancer has long been seen as a disease that arises from mutations 
that impair the capacity of any cell within the organism to respond 
to the signals that regulate proliferation. Besides their scarcity or 
abundance, a second important issue with respect to cancer stem cells 
is their origin. A new defining model for carcinogenesis, the “cancer 
stem cell hypothesis” was put forward in 2006, according to which 
cancer is a stem cell disease that places malignant stem cells at the 
centre of its tumorigenic activity as they have the capacity to undergo 
self-renewal, and have the potential to differentiate into different 
types of cells in a specific lineage.   

Key Words: Stem cell, Carcinogenesis, Squamous cell carcinoma 

ÖZ

Kök hücreler homeostatik süreçlerin anahtarlarıdır. Bir çok 
durumda, hatalı veya çalışmayan organ ve dokuların yerine konmak 
üzere çözüm olarak düşünülmektedir. Ancak, kök hücrelerin 
hastalıklarda da önemli rolü olduğuna dair bulgular artmaktadır. En 
son hücre çoğalması ve farklılaşması gibi homeostasic kontrollere 
yanıt vermeyen kanserlerde kök hücreleri suçlanmıştır. Kanser uzun 
bir süre çoğalmayı düzenleyen sinyallere yanıtı bozan mutasyonlar 
sonucu gelişen bir hastalık olarak görülmüştür. Kanser kök hücreleri 
ile ilgili ikinci önemli konu, az veya çok sayıda olmaları ile bağıntısız 
olarak kökenleridir. Karsinogenez için “kanser kök hücre hipotezi” 
2006 yılında tanımlanmıştır. Bu hipoteze göre kanser bir kök 
hücre hastalığıdır ve malign kök hücreler tümorijenik aktivitenin 
merkezinde yer alırlar. Bu hücreler kendilerini yenileme ve özgün 
nesilleri içerisinde değişik hücre türlerine diferansiye olabilme 
yetisine sahiptirler.

Anahtar Sözcükler: Kök hücre, Karsinogenez, Skuamöz hücreli 
karsinom

INTRODUCTION

Stratified squamous epithelia act as a protective interface 
between the body and the environment. They have a simple 
organization: proliferation takes place in the basal layer of 
cells attached to an underlying basement membrane and 
cells undergo terminal differentiation as they move towards 
the tissue surface. The outermost cell layers are shed 
throughout adult life and are replaced through proliferation 
of a subpopulation of cells in the basal layer known as stem 
cells (1). In cancers such as squamous cell carcinomas, 
stem cells may more likely undergo transformation than 
the proliferating basal layer cells since the latter divide for 
relatively short periods before terminally differentiating. 
It is less likely that a large proliferating population could 
acquire the self renewal potential of stem cells in order to 

accumulate additional mutations leading to tumorigenesis 
(2). Nowadays, cancer is increasingly being viewed as a stem 
cell disease, both in its propagation by a minority of cells 
with stem-cell-like properties and in its possible derivation 
from normal tissue stem cells but stem cell activity is tightly 
controlled, raising the question of how normal regulation 
might be subverted in carcinogenesis (3). These Cancer 
Stem Cells (CSCs) are defined as a small subset of cancer 
cells that constitute a pool of self-sustaining cells with the 
exclusive ability to maintain the tumor. Currently, there are 
two hypothetical explanations for the existence of CSCs that 
state they may arise from normal stem cells by mutation of 
genes that render the stem cells cancerous or they may come 
from differentiated tumor cells that experience further 
genetic alterations and, therefore, become dedifferentiated 
and acquire CSC-like features (4).
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Types and Properties of Stem Cells

Stem cells have been classified based on their developmental 
potential (Table I) (3-7). However the two main categories 
of stem cells are embryonic and adult stem cells, defined by 
their source (Table II) (6,7). The types of differentiation in 
stem cells are shown in Table III (8).

Other Properties

Self-renewal: They can divide without differentiation and 
create everlasting supply.

Plasticity: MSCs have plasticity and can undergo 
differentiation. The trigger for plasticity is stress or tissue 
injury which upregulates the stem cells and releases 
chemoattractants and growth factors (6,8).

CSCs could support metastasis

The process of metastasis consists of a series of linked, 
sequential steps that must be completed by tumor cells if a 
metastasis is to develop. Although some of the steps in this 
process contain stochastic elements, metastasis as a whole 
favors the survival and growth of a few subpopulations of 
tumor cells that pre-exist within the heterogeneous parent 
neoplasm. Metastases can have a clonal origin, and different 
metastases can originate from the proliferation of single 
cells. The outcome of metastasis depends on the interaction 
of metastatic cells with different organ environments (9). 
There are three main characteristics that define CSCs: 
differentiation, which provides the ability to give rise to 
a heterogeneous progeny,  self-renewal capability that 
maintains an intact stem cell pool for expansion, and  
homeostatic control that ensures an appropriate regulation 
between differentiation and self renewal according to the 
environmental stimuli and genetic constraints of each 
organ tissue, which accounts for the tissue specificity of 
CSCs (10). 

Cancer metastasis requires seeding and successful 
colonization of specialized CSCs at distant organs. The 
biology of normal stem cells and CSCs share remarkable 
similarities and may have important implications when 
applied to the study of cancer metastasis. Furthermore, 
overlapping sets of molecules and pathways have recently 
been identified to regulate both stem cell migration and 
cancer metastasis (11). 

Insights of the differentiation signals for tumorigenesis

Understanding what controls the maintenance of stem 
cells and differentiation signals may give insights into the 
cellular signals involved in cancer, and may ultimately 
lead to new approaches to differentiation therapy. The 
signal that controls which daughter cell of an adult stem 
cell remains a stem cell and which begins the process of 
determination may be mediated through a number of 
signaling pathways including the Oct-4, Wnt/-catenin, 
Notch, Bone Morphogenic Protein (BMP), Janus family 
kinase, or sonic hedgehog signaling pathways, etc. (Table 
IV) (12-15).

Cancer has long been seen as a disease that arises from 
mutations that impair the capacity of any cell within 
the organism to respond to the signals that regulate 
proliferation. Besides their scarcity or abundance, a second 
important issue with respect to CSCs is their origin. The cells 
of most adult organs can be grouped in three classes: stem 
cells, Transit Amplifying Cells (TACs) and differentiated 
cells. Stem cells are capable of forming all the cell types that 
compose the mature organ. They divide throughout the life 
of the organism to replace dying cells and maintain tissue 
homeostasis. In many instances, the division of a stem cell 
gives rise to one new stem cell and one TAC. TACs undergo 
a limited number of cell divisions before giving rise to 
the differentiated cells that ensure organ function. One 

Developmental 
potential Properties Examples Reference

Totipotent Able to give rise to all embryonic and 
extra-embryonic cell types. Fertilised oocyte or zygote. 5

Pluripotent Give rise to all cell types of the embryo 
proper. Embryonic stem cells. 3, 4

Multipotent Give rise to a subset of cell lineages. Adult, somatic, or tissue-based stem cells. 3, 4

Oligopotent Give rise to a more restricted subset of cell 
lineages than multipotent stem cells.

Distributed throughout the mammalian 
ocular surface. 3, 5

Unipotent Contribute only one mature cell type. Type II pneumocyte. 3, 4

Table I: Classification of stem cells based on developmental potential with its properties and examples 
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Table II: Types of stem cells with their sources of origin

Categories Source Reference

Embryonic stem 
cells (ESCs)

ESCs are derived from the cells of the inner cell mass of the blastocyst during 
embryonic development. They have the capacity to differentiate into any cell type 
and the ability to self-replicate for numerous generations. Disadvantage: able to 
differentiate into any cell lineage and to proliferate endlessly unless controlled. 
Example: teratoma.

6

Adult stem cells
They can also be autologous and isolated from the patient being treated, whereas 
embryonic stem cells cannot. Sources include the umbilical cord, amniotic fluid, 
bone marrow, adipose tissue, brain and teeth.

6

Induced pluripotent 
stem cells (iPS)

They are adult or somatic stem cells that have been coaxed to behave like 
embryonic stem cells; they have the capacity to generate a large quantity of stem 
cells as an autologous source that can be used to regenerate patient specific tissues.

6, 7

Amniotic fluid-
derived stem cells 
(AFSCs)

AFSCs can be isolated from aspirates of amniocentesis during genetic screening. 
They have the capacity for remarkable proliferation and differentiation into 
multiple lineages such as chondrocytes (for cartilage), adipocytes (for fat), 
osteoblasts (for bone), myocytes (for muscle), endothelial cells, neuron-like cells 
and live cells. 

6

Umbilical cord blood 
stem cells (UCBSCs)

UCBSCs derive from the blood of the umbilical cord. They have capacity for self-
replication and multilineage differentiation, and UCBSCs have been differentiated 
into several cell types that resemble cells of the liver, skeletal muscle, neural tissue, 
pancreatic cells, immune cells and mesenchymal stem cells. Disadvantage: there is 
only one opportunity to harvest them from the umbilical cord at the time of birth. 

6

Bone marrow-
derived stem cells 
(BMSCs)

BMSCs consist of both hematopoietic stem cells that generate all types of blood 
cells and stromal cells (mesenchymal stem cells) that generate bone, cartilage, 
other connective tissues and fat.

6

Adipose-derived 
stem cells (ASCs)

ASCs are typically isolated from lipectomy or liposuction aspirates. They have 
been differentiated into adipocytes, chondrocytes, myocytes, and neuronal and 
osteoblast lineages, and may provide hematopoietic support.
Advantage: adipose tissue is plentiful in many individuals, accessible and 
replenishable, the ability to reconstitute tissues and organs using ASCs versus other 
adult stem cells has yet to be comprehensively compared and documented.

6

Mesenchymal stem 
cells (MSCs)

MSCs have several important properties: adherence to cell culture polystyrene, 
self-replication to multiple passages and differentiation into multiple cell lineages. 
They natively form connective tissue, including bone, cartilage, adipose tissue, 
tendon and muscle, and participate in the formation of many craniofacial 
structures. They can differentiate into multiple cell lineages, including but not 
limited to chondrocytes, osteoblasts, myoblasts and adipocytes. They can be 
used autologously without concern for immunorejection, have also been used 
allogeneically and been shown to heal large defects.

7

Dental stem cells 
(DSCs)

DSCs can be obtained from the pulp of the primary and permanent teeth, from 
the periodontal ligament, and from other tooth structures. Periodontal ligament-
derived stem cells are able to generate periodontal ligament and cementum. 
Extracted third molars, exfoliating/extracted deciduous teeth, and teeth extracted 
for orthodontic treatment, trauma or periodontal disease are all sources of dental 
stem cells from the dental pulp. The dental pulp offers a source of stem cells 
postnatally that is readily available, with a minimally invasive process that results 
in minimal trauma. Exfoliating or extracted deciduous teeth offer extra advantages 
over other teeth as a source of stem cells. 

6
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Table III: Types of differentiation in stem cells

Differentiation Stem cell

Direct differentiation A specific type of cell in a special niche developed in a multistep unidirectional pathway (e.g., 
MSCs differentiating into osteoblasts/fibroblasts).

Transdifferentiation Direct conversion of one cell type to another different cell type (e.g., blood cells into brain 
cells and vice versa).

Dedifferentiation A unipotent stem cell becoming a multipotent one.

Cell fusion A stem cell fusing with a somatic cell resulting in another lineage (e.g., ESCs fuse in vitro 
with HSCs and neuronal cells).

Table Iv: Cellular signals involved in cancer and their associated mechanism

Signals Associated mechanism Reference

Oct-4

It is expressed only in the inner cell mass of the embryo, but not in the 
trophectoderm, the structure that will form the extra-embryonic tissues. During 
later development Oct-4 expression is restricted to cells of the germ line and is 
essential in maintaining totipotency and synchronous division. Loss of expression is 
associated with differentiation of cells. 
Oct-4 is a marker for embryonal cancer and treatment with retinoids, which induce 
differentiation of embryonal carcinomas, causes a decrease in expression of Oct-4. 
It appears to be important in maintaining the undifferentiated state of embryonal 
carcinoma as well as in other cancers.

12

Wnt/-catenin cell 
activation pathway

It is active in maintaining proliferation at an early stage of differentiation and 
may have a similar role in cancer cells. Wnt signaling affects the orientation of the 
chromosomes during mitotic division, and abnormalities in the orientation might 
contribute to mitotic disjunctions typical of cancer cells. In general, Wnt/-catenin 
signaling activates proliferation and inhibits apoptosis, the classic hallmarks of 
cancer cells.

12

Notch

The Notch pathway plays a key role in the development and is increasingly 
recognized for its importance in cancer. Notch pathways are expressed in 
vasculature, alteration of Notch signaling in various endothelial cells generates 
profound effects on angiogenesis in vitro. New evidence shows that Notch signaling 
from tumor cells is able to activate endothelial cells and trigger tumor angiogenesis 
in vitro and in a xenograft mouse tumor model. Selective interruption of Notch 
signaling within tumors may provide an antiangiogenic strategy. 

13

BMP

BMPs are members of the transforming growth factor-β (TGF-β) superfamily 
serving multiple functions in many cell and tissue types including proliferation, 
apoptosis, differentiation, chemotaxis, angiogenesis, and matrix production during 
embryogenic development as well as in adult life. Like TGF-β, an accepted “double-
edged sword” in tumor progression, BMPs may function both as oncogenes and 
tumor suppressors depending on the relative dosage and disease stage. 

14

Sonic hedgehog 
signaling pathways

The Hedgehog pathway is a major regulator of many fundamental processes 
in vertebrate embryonic development including stem cell maintenance, cell 
differentiation, tissue polarity and cell proliferation. This pathway has also 
been shown to regulate proliferation of cancer stem cells and to increase tumor 
invasiveness. 

15
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of the main problems in studying the role of stem cells in 
tumourigenesis has been the lack of stem-cell markers (16).

Future perspective

The introduction of the CSC concept has provided exciting 
insights into the roots of carcinogenesis and sheds light 
on the future cure of cancer. The impact from current and 
future studies of CSC will revolutionize clinical practice 
with regards to both cancer diagnosis and therapy. Two 
of the implicated changes will be the re-classification of 
human tumors and development of novel therapeutic 
strategies targeting CSC (17).

CONClUSION

The discovery of CSCs in some tumor types has ushered in 
a new era of cancer research. CSC science is an emerging 
field that will ultimately impact researchers’ understanding 
of cancer processes and may identify new therapeutic 
strategies. CSC’s may present a challenge in the clinic. 
To achieve effective implementation of new therapies, 
physicians will require methods of determining the type 
(or types) of CSC’s present in a given patient’s tumor. It is 
important that agents directed against cancer stem cells 
discriminate between cancer stem cells and normal stem 
cells. However, much remains to be learned about these 
unique cells, which as of yet have not been identified in all 
tumor types. The characterization of CSCs will likely play a 
role in the development of novel targeted therapies designed 
to eradicate the most dangerous tumor cells, which may 
be resistant to current chemotherapy regimens, thereby 
providing researchers and clinicians with additional targets 
to alleviate the burden of cancer. 
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ABSTRACT

Objective: The workload affects the quality of the pathology report. 
The aim of this study was to investigate the territorial distribution and 
productivity of pathology laboratories around Turkey and to estimate 
the staff workload. 

Material and Method: A survey questioning the workload was sent 
to all Ministry of Health and university hospitals. Staff workload was 
questioned according to the hospital classification and educational 
activity to evaluate the productivity. Data were entered using SPSS 
16.0 statistical software package program and the distribution criteria, 
t-test and one-way anova were used in the analysis to evaluate the 
differences between the averages. 

Results: An average of 2.8 pathologists worked at the pathology 
laboratories. A total of 5.500 biopsies and 3.750 cytology specimens 
were received and 20.000 blocks prepared per year. Pathologists 
evaluated 1.935 biopsies and 1.400 cytology specimens on average 
and this is equivalent to 2.718 biopsies per year. Gynecology and 
general surgery department materials constituted 57 percent of all 
biopsies. Each technician prepared 6.200 blocks, 11.500 slides and 
1.000 immunohistochemistry preparations on average. An average 
of 3.4 paraffin blocks was prepared for each biopsy. The efficiency 
was low in 17% of teaching hospitals and 77.8% of non-teaching 
hospitals. In contrast 62.5% of teaching hospitals had work overload. 
The majority (70.5%) of the respondents mentioned staff shortage. 

Conclusion: There is no pathologist shortage in Turkey and the 
problem is workload distribution. Pathology residents’ overwork 
would be reduced by using pathology assistants. There is no shortage 
of technicians or secretaries, but uneven distribution. Pathology staff 
planning must be tailored taking into account the features of each 
hospital. Standard planning for all hospitals is not suitable. 

Key Words: Pathology, Laboratories, Staff workload, Quality control 

ÖZ

Amaç: Çalışanları iş yükü, patoloji raporunun kalitesini etkiler. 
Bu çalışmanın amacı, Türkiye’de kamu hastanelerinde patoloji 
laboratuvarlarının ülke genelindeki dağılımlarını, verimliliklerini ve 
laboratuvarlarda çalışan personelin iş yüklerini ortaya koymaktır. 

Gereç ve Yöntem: Sağlık Bakanlığı ve üniversitelere bağlı tüm patoloji 
laboratuvarlarına iş yüklerini sorgulayan bir anket formu posta 
yolu ile gönderilmiştir. Personel iş yükleri, hastane sınıfları, asistan 
eğitimi olan ve olmayan kurumlara göre değerlendirilmiş, verimsiz 
laboratuvarlar saptanmaya çalışılmıştır. Veriler SPSS 16.0 istatistik 
paket programı aracılığıyla girilmiş ve analizlerde dağılım ölçütleri 
ve ortalamalar arası farkı değerlendirmek için t-testi ve tek yönlü 
varyans analizi kullanılmıştır. 

Bulgular: Laboratuvarlarda ortalama 2.8 patolog çalışmakta, 
ortalama 5.500 biyopsi, 3.750 sitolojik örnek gelmekte, 20.000 
blok yapılmaktadır. Patolog başına yılda ortalama 1.935 biyopsi, 
1.400 sitoloji ve toplamda 2.718 biyopsi eşdeğeri iş düşmektedir. 
Tüm biyopsilerin %57’sini jinekoloji ve genel cerrahi bölümleri 
göndermektedir. Bir teknisyen yılda ortalama 6.200 blok, 11.500 
preparat ve 1.000 immünohistokimyasal inceleme yapmaktadır. 
Biyopsi başına blok oranı 3,4’dür. Eğitim kurumlarının %17,5, hizmet 
hastanelerinin %77.8’i verimsiz, eğitim hastanelerinin %62,5’i aşırı 
yüklü çalışmaktadır. Kurumların %70,5’i en az bir meslek grubunda 
eksiklik beyan etmiştir.

Sonuç: Türkiye’de belirgin patolog açığı saptanmamıştır. Ancak 
patolog iş yükünün kurumsal dağılımında sorunlar vardır. 
Asistanların iş yükü “makroskopi teknisyenleri” gibi yeni kadrolar 
oluşturularak aşılmalıdır. Patoloji teknisyenleri ve sekreterler için 
de eksiklikten çok dağılım ve verimlilik sorunu vardır. Ancak 
planlamanın tüm ülke laboratuvarları için standart biçimde değil, 
mutlaka her hastanenin kendi özelliklerine göre yapılması gerekir.

Anahtar Sözcükler: Patoloji, Laboratuvar, Personel iş yükü, Kalite 
kontrol
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2- Resident training was used as a factor in calculating 
staff workload and laboratories with and without resident 
training were evaluated in two separate groups. According to 
the data from the U.K., optimum workload for a pathologist 
is 4.000 biopsies or 6.000 cytologies per year and half of 
this number (2.000 biopsies or 3.000 cytologies) should 
be valid for training hospitals (3).  We therefore accepted 
that pathologists could undertake 1.750–2.250 “B+S” 
investigations per year in institutions with resident training. 
Laboratories with less than 1.750 “B+S” investigations per 
year were considered inefficient and those with more than  
2.250 “B+S” investigations per year indicated excessive 
pathologist workload with a resultant decrease in quality. We 
similarly accepted that pathologists working at institutions 
without resident training could undertake 3.500–4.000 
“B+S” investigations per year. Laboratories where there 
was less than 3.500 “B+S” investigations per pathologist 
were considered inefficient and those with more than 4.000 
“B+S” investigations per pathologist per year  indicated 
excessive pathologist workload with a resultant decrease in 
quality. 

The data were entered into the SPSS 16.0 statistical package 
software and the t-test and one-way variance analysis were 
used to evaluate the distribution criteria and differences 
between the means during analyses. 

RESUlTS

A total of 261 hospitals consisting of 35 (13.4%) university, 
41 (15.7%) Ministry of Health training and 185 (70.9%) 
Ministry of Health service hospitals were included in the 
study. Pathology resident training was provided in 28 (80%) 
of the university hospitals and 14 (34.1%) of the Ministry of 
Health training hospitals. Data was collected on a total of 
758 pathologist in the study with 185 from universities and 
553 from the Ministry of Health hospitals. The number of 
technicians was reported from 247 institutions for a total of 
785 and the number of secretaries was reported from a total 
of 198 institutions for a total of 346.

The number of biopsies was reported from 243 institutions 
for a total of 1.339.998 per year and the number of cytology 
investigations was reported from 216 institutions for a total 
of 816.097 per year. The number of blocks was reported 
from 230 institutions for a total of 4.743.484 per year and 
the number of slides was reported from 233 institutions for 
a total of 8.154.715 per year. 

We queried the general percentage distribution of the 
specialties sending material to the pathology laboratory and 
the materials themselves. This section was answered by 199 
hospitals and the distribution was obstetrics and gynecology 

INTRODUCTION

The pathology report guides the patient’s treatment and 
therefore has a direct effect on the survival and prognosis. 
The pathology report is the final result of all the procedures 
performed at an anatomic pathology laboratory. There are 
many factors that influence this process and therefore the 
quality of the pathology report. One of these factors is the 
workload of the anatomic pathology laboratory and its 
staff. It is important for a laboratory to produce pathology 
reports in a “high quality” manner, at reasonable cost, and 
on time. This requires an adequate number of laboratory 
staff. A very crowded laboratory will be less efficient and 
cost more while an understaffed laboratory may lead to 
decreased report quality. The aim should therefore be to 
produce a maximum quality report with adequate staff. 

There are a few studies, mostly from the U.K. and U.S.A., on 
the optimum number of staff to produce a pathology report 
in pathology laboratories. There has also been a recent 
study from Turkey by sending a survey form to a limited 
number of laboratories (1,2).

The aim of this study was to determine the distribution 
across Turkey, efficiency and staff (pathologist, technician, 
secretary) workload of state pathology laboratories. 

MATERIAl and METhOD

The universe of this descriptive study consisted of all 
pathology laboratories at the Ministry of Health and 
university hospitals. No sample was chosen and we tried to 
reach all laboratories.

The survey prepared by the investigators was sent by post 
by the Ministry of Health to all Ministry hospitals and 
university pathology laboratories. 

*B+S: The number of adult autopsies is very low in Turkey 
and this procedure is only performed at certain centers. 
We therefore used the biopsy and cytology numbers for 
the workload. We accepted two biopsies as equal to three 
cytologies and obtained a value by adding the biopsy and 
cytological investigation values. 

Staff workload calculation

1- Hospitals are evaluated according the procedure and 
principles determined by the Ministry with the State 
Hospitals Association Draft Law and classified into 5 
groups as A, B, C, D and E. The Ministry of Health hospitals 
included were in group A, B or C. The A1 and A2 groups 
contain training hospitals and some service hospitals while 
all B and C group hospitals are service hospitals in the 
Ministry of Health classification. The staff workload was 
evaluated according to this classification.
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departments 29.8%, general surgery departments 27.6%, 
urology departments 7.13%, plastic and reconstructive 
surgery departments 6.23% and dermatology departments 
4.47% for the first five places. 

Table I presents the frequency distribution measures for 
the pathology laboratories that participated in the study 
regarding the institution, workforce and activities. The 
mean number of beds for the participating hospitals was 356 
(14 - 2.200). The number of surgical operations performed 
was close to 11 thousand on average (1 - 79.836). The mean 
number of specialists working at pathology laboratories was 
2.8 (±2.6) and the median number was  2 (1-15). Resident 
training was provided at 42 institutions. A mean number 
of 3.0 (±3.0) technicians worked at the laboratories and 
there were 14 laboratories with no technicians. The mean 
numbers for the participating laboratories were over 5.000 
biopsies (243 laboratories), over 3.750 cytologies (216 
laboratories), over 280 frozen sections (106 laboratories), 
over 20.000 blocks (230 laboratories) and over 40.000 slides 
(233 laboratories) (Table I). The ratio of slides to blocks was 
2.2 on average with a maximum of 17.

We queried staff shortages in pathology laboratories in 
the study. There were 221 institutions that evaluated the 
adequacy of the number of pathologists and 47 (21.3%) 
reported a shortage while the same numbers were 199 
and 90 (45.2%) for technicians and 168 and 84 (50%) for 
secretaries, respectively. There were 132 institutions that 
evaluated the numbers of all three groups and 70.5% stated 
there was shortage of at least one occupational group. There 
were 40 institutions that provided resident training and 
evaluated the adequacy of the number of residents and 21 
(52.5%) felt the number was inadequate.

Table II presents the frequency distribution measures of 
the annual activity per member of staff in the pathology 
laboratories participating in the study. The mean annual 
numbers per pathologist in the participating laboratories 
were 1.935 biopsies, 1.400 cytologies, 2.718 “B+S”, more 
than 55 frozen sections and more than 800 IHCs. The 
technician workload at these laboratories were more than 
6200 blocks, almost 11.500 slides and more than 1.000 
IHCs (Table II). The number of biopsies per block reached 
over in some laboratories 20 but the mean number was 3.4

Table III and Table IV present the frequency distribution 
measures of the annual activities per member of staff in 
the pathology laboratories participating in the study by 
hospital. Analysis of the annual activities by pathologist 
in the pathology laboratories participating in the study 
according to hospital classification revealed that the 
workload in B and C groups that consisted entirely of 
service hospitals was lower than in group A hospitals 
and universities. The difference between the groups was 
statistically significant except for cytologies (p<0.05). 
Analysis of the annual activities by technician in the 
pathology laboratories participating in the study according 
to hospital classification revealed that the workload in B 
and C groups that consisted entirely of service hospitals 
was lower than in group A hospitals and universities. The 
difference between the groups was statistically significant 
when the number of blocks and slides was analyzed by 
group (p<0.05).

Table V presents the frequency distribution measures and 
the differences for some features of the institutions when 
they were divided into two as those that provided and did 
not provide resident training. The numbers for pathologist 
and technician, annual biopsies, cytologies, blocks and 

Table I: Factors describing the frequency distribution of the institution, workforce and activity features of the pathology 
laboratories participating in the study (2009)

n Mean SD Median Minimum Maximum

hospital
Number of beds 243 355,7 273,3 300 14 2.200
Number of surgeries (annual) 192 10.976,8 11.455,7 7.059 1 79.836

Workforce (number)

Pathologist 261 2,8 2,6 2 1 15
Resident 42 5,4 2,9 5,5 1 12
Technician 247 3,2 3,0 2 1 26
Secretary 198 1,7 1,5 1 1 13

Work performed (number/
year)

Biopsy  243 5.514,4 5.862,4 3.200 75 43.800
Cytology   216 3.778,2 4.035,0 2.179 60 22.016
Frozen  106 287,5 453,9 104,5 1 2.400
Block  230 20.623,8 28.035,3 10.596 200 250.000
Slide 233 40.149,0 62.745,3 18.000 300 500.000
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Table II: Descriptive measures of the annual workload frequency distribution per staff member at the pathology laboratories 
participating in the study (2009)

Annual number per pathologist hospital classification n Mean SS Minimum Maximum F p

Biopsy

A1 36 2.026,6 809,1 598 3.826 2,98 0.032
A2 86 2.168,8 1.304,1 290 7.500
B and C 79 1.714,2 837,1 75 5.000
University 33 1.849,2 761,4 300 3.111

Cytology 

A1 35 1.683,2 794,9 176 5.471 2,56 0.056
A2 67 1.582,9 1.304,0 290 7.500
B and C 74 1.185,9 834,7 75 5.000
University 33 1.145,3 742,12 300 3.111

B+S*

A1 36 3.073,8 1.411,5 667 6.764 4,27 0.006
A2 86 2.991,0 1.536,1 714 7.500
B and C 82 2.357,1 1.193,8 122 7.333
University 34 2.515,1 1.028,2 417 5.000

Bloc

A1 36 7.368,3 4.415,4 917 16.875 8,99 <0.001
A2 80 6.557,7 4.187,0 500 20.736
B and C 72 4.654,9 3.154,7 200 17.500
University 33 8.480,5 3.639,7 450 16.667

Slide 

A1 35 16.255,7 11.720,2 3.333 62.500 11,25 <0.001
A2 84 10.869,1 9.618,3 1.000 50.000
B and C 72 7.872,6 5.475,3 300 30.000
University 33 16.116,7 7.189,4 4.156 30.000

Frozen 

A1 35 71,9 112,9 5 585 4,61 0.005
A2 30 19,7 30,4 0,5 147
B and C 10 23,9 44,8 2 150
University 30 79,5 49,0 20 212

IhC**

A1 28 683,8 759,9 14 3.333 6,59 0.001
A2 20 574,1 732,7 17 3.333
B and C 6 102,5 195,4 1,5 500
University 26 1.414,5 1.050,7 60 3.833

* Value obtained by combining biopsy and cytology investigations in workload calculation (see “Material and Methods”). 
** Immunohistochemical study. 

n Mean SD Median Minimum Maximum

Annual number per pathologist

Biopsy 243 1.933,2 1.024,5 1.733 75 7.500
Cytology 216 1.400,8 1.181,0 1.069,3 60 7.500
B+S* 247 2.718,5 2.482,7 1.359,2 121,7 7.500
Frozen 106 56,3 28,9 79,1 0,5 585
Block 230 6.283,9 5.186,7 4.016,3 200 20.736
Slide 233 11.450,7 9.353,3 9.011,0 300 62.500
IhC 82 836,7 500,0 917,3 1,5 3.833,3

Annual number per technician

Block 221 6.230,6 4.500,0 5.710,1 200 37.000
Slide 221 11.494,3 7.800,0 13.028,8 300 125.000
IhC** 80 1.053,4 500,0 2.629,2 10,0 23.000
Biopsy 232 1.089 1.172,7 800 35 8.731

Annual number per secretary Biopsy 186 2.133 2.034 1.552 50 13.125
Pathologist/Technician ratio 1,2 0,67 1 0 5

*Value obtained by combining biopsy and cytology investigations in workload calculation (see “Material and Methods”). 
**Immunohistochemical study.

Table III: Frequency distribution measures of annual activities per pathologist in the pathology laboratories participating in the 
study and its distribution by hospital classification (2009)



Türk Patoloji Dergisi/Turkish Journal of Pathology uSuBÜTÜN a et al: Pathology Staff Workload in Turkey

Cilt/Vol. 27, No. 2, 2011; Sayfa/Page 98-105102

Table Iv: Frequency distribution measures of annual activities per technician in the pathology laboratories participating in the 
study and its distribution by hospital classification (2009)

Annual number  per technician hospital classification n Mean SD Minimum Maximum F p
Block  A1 35 9.307,3 7.361,3 550 33.750 9.44 <0.001

A2 79 5.973,8 5.221,9 500 31.104
B and C 66 3.999,4 2.901,6 200 150.000
University 33 8.540,6 7.257,7 500 37.000

 Slide  A1 34 20.090,9 21.025,8 3.667 125.000 10.97 <0.001
A2 81 9.655,4 9.493,4 1.000 66.667
B and C 65 6.918,8 5.738,3 300 27.686
University 33 16.670,8 15.844,9 4.156 87.500

IhC* A1 27 844,5 1.017,5 10 4.059 1.50 0.21
A2 20 480,9 574,2 25 2.500
B and C 5 218,8 436,9 10 1.000
University 26 19.32,5 4.379,6 30 23.000

* Immunohistochemical study

Table v: Frequency distribution of some features of participating pathology laboratories by the presence or absence of residency 
training (2009)

With residents Without residents
n Mean SD* n Mean SD* T p

Pathologist 42 6.9 3.7 219 2.1 1.3 8.32 <0.001
Technician 42 6.7 5.3 219 2.3 1.6 5.36 <0.001
Annual biopsy (x1000) 40 13.427 9.416 203 3.955 3.035 6.30 <0.001
Annual cytology (x1000) 39 7.415 4.892 177 2.977 3.339 5.40 <0.001
Annual block (x1000) 40 57.063 46.784 190 12.952 12.668 5.92 <0.001
Annual slide (x1000) 40 124.618 105.766 193 22.643 26.276 6.06 <0.001
B+S** 40 2692.1 1061.2 207 2723.6 1411.7 -0.13 0.894
Number of blocks per technician (annual) 39 10437.3 8695.8 182 5329.2 4373.2 3.58 0.001
Number of slides per technician (annual) 39 22123.3 23025.9 182 9216.7 8090.4 3.46 0.001
Number of slides/block (annual) 40 2.8 3.4 187 2.0 1.8 1.48 0.147
Number of hospital beds 36 680.3 424.3 206 295.5 180.5 5.59 <0.001

* Standard deviation
** Value obtained by combining biopsy and cytology investigations for workload calculation (see Material and Methods).

slides, the annual block and slides per technician and the 
number of hospital beds were higher in the hospitals with 
resident training than in those without resident training 
and the difference was statistically significant  (p<0.001). 
We found no difference between the groups for “B+S” and 
“slide-block ratio” variables (Table V).

Table VI presents the comparison of the pathologist 
workload in institutions with and without residency 
training by work efficiency of the laboratories. Regarding 
the laboratories with resident training, 7 (17.5%) were 
inefficient while some (62.5%) had work overload. However, 
77.8% of the laboratories in the institutions without 
resident training were inefficient. The difference in work 

efficiency between the laboratories in the institutions with 
and without resident training was statistically significant 
(chi-square=56.6; p<0.001).    

DISCUSSION

The workload of a laboratory and its staff have a direct 
influence on the production of a high quality pathology 
report. Staff costs make up 50-70% of the total costs of 
a clinical laboratory (3). It is obvious that the laboratory 
needs to have an optimum number of staff to produce a 
high/quality and cost effective product. There are significant 
changes between the reference numbers provided for 
laboratories in studies on staff workload (3). It is therefore 
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Table vI: Comparison by laboratory efficiency of pathologist workload in institutions with and without resident training (2009)

Institution
laboratory With resident training Without resident training Total

  n %* n %* n %* Chi square p
low efficiency 7 17.5 161 77.8 168 68.02 56.6 <0.001
Efficient 8 20.0 14 6.8 22 8.91
Excessive workload 25 62.5 32 15.4 57 23.08

*column percentage

difficult to define absolute standards for all laboratories. 
However, it is also important to plan according to the 
country’s finances. We were able to evaluate 73.7% of the 
pathologists in Turkey within the context of this study.

Pathology laboratories differ from other clinical laboratories 
with their different and variable workload and it is difficult 
to calculate this workload in pathology laboratories (4). The 
number of biopsies is an important parameter but it does not 
fully reflect the pathologist’s workload as the time allocated 
to each specimen is different. Methods that can calculate 
the workload in detail while taking into account the time 
and labor required for each material have therefore been 
suggested (5-9). Such a detailed method is only possible 
when the data is used with suitable computer software. 
However, one must not forget that there is no widely 
accepted method (9-11). Our study is also limited that it 
has not taken the qualifications of pathology laboratories 
into account.

Despite the margin of error, calculating the workload 
by taking the number of biopsies into account therefore 
becomes the most practical method for Turkey under 
current conditions. This assumes that 4.000 biopsies, 6.000 
cytologies (1 biopsy equals 1.5 cytologies) or 600 autopsies 
represent equal workload at hospitals without training while 
half these numbers are suggested for hospitals with training 
(5). Adult autopsies are nonexistent or very few in number 
in Turkey and we have therefore calculated workload by 
using biopsy and cytology numbers only. Each pathologist 
in  Turkey has a workload equivalent to an average of 2.718 
biopsies per year. Considering that most pathologists work 
for the Ministry of Health service hospitals, there is no 
significant need for more pathologists in Turkey with a 
rough calculation. 

Demographics-based models that give a rate per 100.000 
population or metric-based models that contain measurable 
parameters may be used when determining the number of 
pathologists (12). The demographics-based model indicates 

1.7 to 5.2 pathologists per 100.000 population in different 
countries (9,12). There are 27 pathologists per 1 million 
population in European countries while Turkey has the 
smallest number of pathologists in Europe (13). One would 
expect Turkey to have approximately 2.025 pathologists 
judging by the European average. However, the fact that 
there are almost no adult autopsies in Turkey (14) and the 
lack of cervical screening programs decreases the workload 
of pathologists compared to developed countries. One must 
also take into account conditions specific to Turkey such as 
not sending all samples to pathology, not performing tissue 
sampling even when necessary, the inability of patients 
to get to hospitals due to poor socioeconomic condition, 
and a lack of awareness regarding where and how to access 
pathology services. 

The Turkish Workforce Report prepared by the Ministry 
of Health and the Council of Higher Education states 
that a total of 855 pathology residencies became available 
between 2002 and 2007 (15). There are currently about 
1.000 pathologists in Turkey. The pathology resident rate is 
25% on average in European countries and 31% in Turkey 
according to 2002 data (15).  This indicates that the number 
of pathologists per population is increasing. These data 
should be taken into account when planning the number 
of pathologists in Turkey so that work overload is avoided. 

There are serious problems with the institutional 
distribution of the pathologist workload in Turkey. The 
mean number of annual cases for pathologists working at 
service hospitals in Turkey is 2.723 (the optimum number 
is 4.000). However, the same number is 2.692 in training 
hospitals and it is above the recommended limit of 2.000 
biopsies. Comparison of various data has indicated that 
pathologists evaluate 3.700 cases on average and that 
this number may increase to 6.500 in centers with biopsy 
numbers over 50.000 (there are technicians who obtain the 
macroscopic material in some centers) (16). Comparison 
with the standards reveals that 78% of the service hospitals 
are inefficient while 63% of training hospitals have excessive 
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workload. Pathology residents being trained at the Ministry 
of Health training hospitals state that they are not happy 
with their training and that the main responsible factor is 
the workload (17). These results indicate that the workload 
is high in training hospitals while the Ministry of Health 
hospitals with a much smaller number of cases are not 
used efficiently.  Studies have shown that the number of 
cases received at a pathology laboratory is an important 
parameter defining the efficiency of the pathologist and 
that laboratories with an annual case number of 20.000-
30.000 are the most efficient (16). 

Is it possible to determine a standard number for members 
of staff at pathology laboratories according to the population 
or number of beds? Our study indicates that planning 
number of pathologists solely by the number of hospital 
beds or the population leads to incorrect results. Using the 
demographics-based model for calculations may reveal the 
number of pathologists required for the whole country but 
using standard planning for all hospitals will lead to marked 
errors in the results  (12). Pathology is a specialized field and 
the workload is defined by clinicians. For example, centers 
with oncological surgery have more need for biopsies and 
patients go to these centers for treatment. The workload can 
be different even in two universities with similar numbers 
of biopsies (7). Canada, with a developed and well planned 
healthcare system, also has an almost 20-fold difference per 
population in different regions (one pathologist per 6.316-
106.667 persons) (9). One must therefore take the hospital 
features into account when planning.

Pathology residency training is outside the scope of this 
article but we need to emphasize some of our data. Most 
(30%) of the material evaluated at pathology departments in 
Turkey consist of gynecological specimens. Material from 
general surgery, urology, plastic surgery and dermatology 
(in order of frequency) make up 75% of the samples received 
at the pathology laboratory. These biopsy samples must be 
seen by residents during residency training and they must 
have a major place in the training program.  

Querying staff shortages, approximately 50% of the 
institutions stated they were short of secretaries, technicians 
and residents. The shortage of “pathology residents” can 
only be a result of pathologist shortages in the country. 
Stating a resident shortage in the survey is an indication 
that residents are used for daily work in that department. 
The work expected from a resident in a department should 
be handled by new posts such as “macroscopy technicians”. 
Specially trained macroscopy technicians have been used 
widely for more than 50 years especially in the U.S.A. and 

U.K. to process selected biopsies under inspection and are 
said to provide enormous benefit (16,18-21). The excessive 
workload of residents especially at training hospitals 
in Turkey (1,17) can be decreased with macroscopy 
technicians, as can be seen in other countries, and the 
training improved (22). Macroscopy technicians will also 
help increase the service quality at service hospitals.

Studies on the workload of pathology technicians reveal 
that they evaluate an average of 2.300-3.000 cases or 8.200-
9.900 blocks per year and that the technician to pathologist 
ratio is 1.2 (16). The workload increases with the increased 
complexity due to the number of cases and technicians may 
also need to be involved in administrative duties to organize 
this complexity (16). The survey results demonstrate that an 
average number of 6.264 blocks are prepared per pathology 
technician in Turkey but there is also substantial differences 
between institutions. This number at training hospitals 
(10.437) is almost twice that at service hospitals  (5.329). 
Histochemical and immunohistochemical methods are 
used more often at training hospitals and research is also 
performed. These findings demonstrate that the workload 
of pathology technicians is increased at training hospitals 
while they work inefficiently at the Ministry of Health 
hospitals. Efficiency of technical staff is affected by many 
factors such as the work arrangement, case reporting 
duration and the use of technology and the efficiency is said 
to increase in centers with a biopsy number over 20.000 
in general (23). The results indicate that the pathology 
technician also suffers from a distribution and efficiency 
problem more than an actual shortage in Turkey.  
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ABSTRACT

Objective: Although very rare, suspicious situations about the identity 
of diagnostic tissue material have been encountering in pathology 
practice. Such situations undoubtedly have the potential to create 
undesirable results. In the present study, an application targeting 
getting rid of any doubts about the identity of the diagnostic tissue 
samples is described.   

Material and Method: A combination of short tandem repeats 
(STR) of the human genome consisting of CSF1PO, TH01, TPOX, 
D3S1358, D5S818, D7S820, D8S1179, D13S317, D16S539 and Penta 
E were selected on the basis of ease of application and bioinformatic 
discrimination power. Possible forms of diagnostic tissue mix up 
were set in 3 different models with 3 diagnostic tissue samples of 2 
different cases. Of the tissue samples selected, A (salivary gland) and 
B (striated muscle) belonged to the same case and C (uterus wall) 
belonged to another case. In the first model, there was no problem 
about tissue identity (M1: A/B). In the second model, two different 
diagnostic material were mixed up (M2: B/C). In the last model, 
there were 3 diagnostic material obtained from 2 different cases 
(M3: A/B/C). DNA was extracted from all tissue samples and all of 
the selected 10 STR were amplified with specially designed primers 
by PCR. After chemical denaturation, amplicons were submitted to 
polyacrylamide gel electrophoresis for discrimination of single DNA 
strands according to their conformation polymorphism (SSCP). 
Special patterns of each STR in the gel matrix obtained from M1, M2 
and M3 models, were evaluated on the principle of being ‘same or 
different’ to determine the diagnostic material identity.          

Results: Each of the salivary gland, striated muscle and uterus wall 
samples were correctly identified (matched with the right source 
cases) after evaluating 10 different STR SSCP patterns designed under 
M1, M2 and M3 models.  

Conclusion: This application targeting to solve diagnostic tissue 
identity problems is a simple and cheap application of SSCP and its 
efficacy was proven on the designed models.  

Key Words: Tissue identity determination, Single-Stranded 
conformational polymorphism, Short tandem repeats 

ÖZ

Amaç: Patoloji pratiğinde, tüm önlemlere rağmen, nadir de olsa 
tanı örneğinin ‘aidiyeti’ konusunda kuşkular yaşanmaktadır. Bu 
durumun istenmeyen sonuçlara yol açma potansiyeli taşıdığı 
kuşkusuzdur. Bu çalışmada, tanı örneklerinin karışıklığı kuşkusunu 
gidermeye ve örneklerin ‘aidiyetini’ belirlemeye yönelik bir uygulama 
tanımlanmıştır.   

Gereç ve Yöntem: Genomda tanımlı kısa tekrar bölgelerinden (STR) 
CSF1PO, TH01, TPOX, D3S1358, D5S818, D7S820, D8S1179, 
D13S317, D16S539 ve Penta E’yi içeren biyoinformatik ayrım gücü 
yüksek ve uygulanabilirliği kolay bir kombinasyon seçilmiştir. Olası 
tanı materyali karışıklığı, iki farklı kişiye ait 3 doku örneği üzerinden 
model 1, model 2 ve model 3 olarak 3 farklı durumda kurgulanmıştır. 
Seçilen dokulardan A (tükürük bezi) ve B (çizgili kas) kodlu olanlar 
aynı kişiye, C (uterus duvarı) kodlu olan ise farklı bir kişiye aittir.  
Modellerden ilkinde karışıklık yoktur (M1: A/B). İkincisinde 2 
tanı materyali arasında karışıklık vardır (M2: B/C). Sonuncuda ise 
2 kişiye ait 3 tanı materyali arasında karışıklık vardır (M3: A/B/C).  
Örneklerden DNA ekstraksiyonu yapılmış ve her bir STR için özel 
primerlerle hedeflerin ayrı ayrı PCR amplifikasyonu yapılmıştır. 
Amplikonlar kimyasal denatürasyondan sonra, DNA tek zincirinin 
konformasyon farklılığına (SSCP) dayalı ayrım için poliakrilamid 
jel matrikste elektroforeze tabi tutulmuştur. Bu matrikste her STR 
için oluşan özgün konformasyon paternlerinin ‘aynı/farklı olma’ 
prensipine göre, M1, M2 ve M3 modellerindeki tanı materyalinin 
aidiyeti irdelenmiştir.

Bulgular: M1, M2 ve M3 modellerinin her birinde 10 ayrı STR SSCP 
paterni değerlendirilerek, tükürük bezi, çizgili kas ve uterus duvarı 
örnekleri tek tek ayırt edilebilmiştir.   

Sonuç: Tanı örneği karışıklığını çözmeyi amaçlayan bu uygulama 
basit ve ucuz bir SSCP uygulamasıdır ve ne kadar etkili çalıştığı olası 
model karışıklıklarında gösterilmiştir.  

Anahtar Sözcükler: Doku aidiyeti tayini, DNA tek zinciri 
konformasyon farklılığı, Kısa tekrar bölgeleri 
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by creating various experimental models in this study. 
We created a combination based on bioinformatics that 
included 10 separate STR regions to create a differentiation 
power that was valid but did not have to be very sensitive. 
The easy use of the PCR technique to be used for STR 
analysis and the differentiating power of the polyacrylamide 
gel electrophoresis to be performed afterwards were taken 
into account in creating this combination. 

MATERIAl and METhOD

We chose the following 10 STR regions defined in the 
genome: CSF1PO, TH01, TPOX, D3S1358, D5S818, 
D7S820, D8S1179, D13S317, D16S539 and Penta E. There 
were 3 main factors in using this combination. The first one 
was high bioinformatic differentiation power (assuming 
that the frequency of each allele in the population is 5-20%, 
this would be  1/106-1/1014). The second factor was the low 
cost and short duration of the PCR amplification procedures 
necessary at the analysis stage. The final factor was the 
optimization of amplicon lengths to stay within the known 
differentiation power for base length of the polyacrylamide 
gel electrophoresis to be used following the amplification 
procedures. Table I presents the 10 STR regions chosen 
accordingly, their localization in the human genome and 
the PCR primers developed for the PCR amplification of 
these regions. 

Possible diagnostic material mix-up was modelled in 3 
ways taking the practice of pathology into account. Model 
1: There is no diagnostic material mix-up in this model. 
Salivary gland (A) and striated muscle tissue (B) from the 
same person were used. Model 2: The material from two 
different patients was mixed up. Striated muscle (B) and 
uterine wall (C) samples from two different persons were 
used. Model 3: There was mix-up between three pieces of 
diagnostic material from two different patients. Salivary 
gland (A) and striated muscle tissue (B) from one person 
and uterine wall (C) from another person was used.

We made it  possible to use an important control parameter 
(gold standard) for ‘ownership’ by selecting tissues that can 
be easily differentiated microscopically.  

We performed DNA extraction (QIAamp DNA mini kit, 
QIAGEN, Hiden, Germany) after obtaining 4 sections 10 
µm thick from the paraffin blocks of the selected tissue 
samples. The  10 selected STR regions were amplified using 
a PCR reaction mixture and thermal cycle with the obtained 
DNA as template (Table I).  The amplicons were observed in 
2% agarose gel and cleaned with the spin column technique. 
Each STR region that was cleaned and purified was 
converted to single strand form by chemical denaturation. 
Electrophoresis for 2 hours at 80 volt constant current in a 
7% polyacrylamide gel matrix was used for differentiation on 

INTRODUCTION

One of the most important activities during the practice 
of the science of pathology is to diagnose disorders. This 
process starts with the receipt of the biological diagnostic 
material and ends with providing a diagnosis using 
evidence-based approaches as guided by the principles of 
science. The process initiated by the arrival of the diagnostic 
material at the pathology department requires an algorithm 
where the “ownership is protected” at all cost. Most sample 
mix-ups can be solved by using simple and important data 
such as the person sending the sample, where the sample 
was obtained, the time the sample was obtained and the 
patient’s gender. However, there are also moments during 
routine pathology practice when the abovementioned 
simple recorded data are inadequate and one needs other 
solutions to prove ownership and remove a suspicion of a 
mix-up. It is also obvious that such situations may lead to 
undesirable results. 

We define a procedure aiming to remove any suspicion of 
specimen mix-up and to determine sample  ‘ownership’ in 
this study. A unique feature of the human genome is used 
for this procedure. Although  the pattern of the four letters 
that form the sequence for the human genome are generally 
the same (>99.9%) the remaining part has regions that 
make every individual unique. One of these special human 
genome regions have been defined as short tandem repeats 
(Short Tandem Repeats: STR) (1-4). The human genome is 
generally a book that can be written with the four letters 
of  A (adenine), T (thymine), G (guanine) and C (cytosine) 
and has many repeated letter sequences. Those repeats 
where the number of repeated letters are 2 to 6 are named 
‘short’. The letters of this short sequence and the number 
of consecutive repeats, i.e. the ‘sequence and number of 
repeats’ (STR) is different for each genome (1-4). The 
features of the STR regions defined in the human genome 
are an open source accessible to everyone (5). As can be 
seen in this source, there are many STR regions that have 
been defined in the human genome. However, some of these 
are only useful to ‘differentiate the genome’. It is possible 
to greatly increase our discrimination ability by increasing 
the number of STR’s with selections from this region. STR 
combinations with a very high discrimination values can be 
found using bioinformatic analysis of data obtained from 
data banks. However, professional studies using the earth’s 
population and their geographic characteristics together 
with some other technical details provide the logical STR 
combinations in data banks. 

We defined an easy-to-use and low cost molecular 
technique to determine “ownership of the sample” and solve 
possible diagnostic material mix-ups in pathology practice 
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the basis of the nucleic acid sequence specific conformation 
of each strand (Single Strand Conformation Polymorphism: 
SSCP). The gel was evaluated in a UV imaging system after 
staining with ethidium bromide. The ownership of the 
diagnostic material in the M1, M2 and M3 models were 
evaluated using the ‘same or different’ principle for the 
specific conformation patterns created as separate columns 
for each STR region in the gel matrix. The same pattern in 
the compared STR regions showed that the two materials 
were from the same person while a different pattern in at 
least one STR region indicated that the samples were from 
different persons.

RESUlTS

The comparison of the 10 STR regions for the developed 
sample mix-up models revealed that the salivary gland (A) 
and striated muscle tissue (B) samples were from the same 
person and the uterine wall (C) sample was from another 
person, using comparisons with the control samples known 
to belong to the persons involved (Figure 1-3).  

DISCUSSION

A series of critical processes start once samples are received 
for investigation within the practice of pathology, where 
‘diagnosis of disease’ has a major place within the discipline. 
Some of these processes can be automated to minimize 
human error. Despite the constantly improving automation 
processes and careful follow-up procedures, there can rarely 
be doubts about the ownership of diagnostic material. 
Such a situation can lead to very serious problems and  
definite measures that can be used in addition to constant 
care, monitoring and checks seem to be an important 
requirement. It is known that such ownership issues are 
also important  for forensic medicine and that the STR 
regions of the human genome have long been used for this 
purpose (6-8 ). Commercial kits have long been available 
and most have internationally accepted quality certificates 
(e.g., Biotype, Dresden- Germany; Promega Corporation, 
Madison-WI-USA; Applied Biosystems, Foster City- CA-
USA). It is obvious that these professional solutions can 

Table I: The 10 STR regions selected, their localization in the human genome and the PCR primers used for the PCR amplification 
of these regions

No STR code and feature genomic 
localization PCR primers: (5’ – 3’)
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2 D3S1358
8-20X TCTA/TCTG) 3p21.31 F - CCAACTGGGTGACAGAGCA

R - ACTCATGAAATCAACAGAGGCTT 60 oC

3 CSF1PO
5-16XAGAT 5q33.1 F - AGATATTAACAGTAACTGCCTTCA

R - CAGATACTATCTCCTGGTGCA 53 oC

4 D5S818
6-18XAGAT 5q23.2 F - CATTTGTATCTTTATCTGTATCCTTA

R - CCTCTTTGGTATCCTTCTGTAATA 53 oC

5 D7S820
5-16XGATA 7q21.11 F - GATAGAACACTTGTCATAGTTTAGAA

R - GCACCAAATATTGGTAATTAAA 53 oC

6 D8S1179
4-16XTCTA/TCTG 8q24.13 F - GATAGAACACTTGTCATAGTTTAGAA

R - GCACCAAATATTGGTAATTAAA 53 oC

7 D13S317
5-17XTATC 13q31.1 F - CATCTAACGCCTATCTGTATTTACAA

R - GCCCAAAAAGACAGACAGAA 53 oC

8 D16S539
4-16XGATA 16q24.1 F - GGAGCAAACAAAGGCAGA

R - CCATCTCTGTTTTGTCTTTCAAT 53 oC

9 TH01
3-14XTCAT 11p15.5 F - CATTGGCCTGTTCCTCCCTTA

R - GCAGGTCACAGGGAACACAGA 60 oC

10 Penta E
5-26XAAAGA

15q26.2 F - GGCGACTGAGCAAGACTCA
R - GGTTATTAATTGAGAAAACTCCTTACAA 53 oC

Explanations: AT: Annealing Temperature, *: Master mix: dNTP+Buffer+DNA Polymerase+2.5mM MgCl2 in X2 concentrated commercial 
solution (Qiagen MasterMix Plus), F: Forward primer, R: Reverse primer.
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also be used to solve problems related to specimen mix-
up during pathology practice. However, these procedures 
require very expensive reagents and equipment. Our aim 
was to define an alternative method which was similarly 
based on STR pattern analysis but would be inexpensive 
and easy to use and at least as effective as its commercial 
counterparts. The method defined in this article does 
not provide the very high discriminatory power of the 

commercial kits mentioned above that use 13 STR regions. 
These commercial kits have mostly been designed to provide 
the discriminatory power needed for forensic medicine 
procedures (7). However, when one looks at the possible 
mix-ups in pathology practice, it is clear that there is no 
need for such high discrimination power. Most mix-ups are 
between diagnostic samples obtained on the same day or 
on successive days. This number is not over 500 in even the 
busiest pathology center in our country (< 125.000 per year, 
assuming an annual workday number of 250). A procedure 
that could discriminate one of 1000 samples (the number 
of materials for two days) would be statistically adequate. 
Increasing this sensitivity would require increasing the 
number of selected STR regions and this would lead to the 
use of more reagents and a longer test.  Our aim was to 
define a procedure that could be easily used and provided 
quick results with acceptable discrimination power. We saw 
in our optimization studies that it was possible to greatly 
increase discrimination power and we used a combination 
where 10 STR regions were taken into account (assuming 
the allele frequency for each STR region to be 5-20% in the 
population, the result would be 1/106-1/1014).

In conclusion, this procedure that aims to eliminate 
diagnostic sample mix-up is a simple and inexpensive 
SSCP application and mix-up models have demonstrated 
its effectiveness. The rationale may seem complicated but 
pathologists will find it easy to understand and it is simple 
enough to be used in any laboratory with the technical 
capacity to perform PCR and electrophoresis. 

REFERENCES
1. Edwards A, Civitello A, Hammond HA, Caskey CT: DNA 

typing and genetic mapping with trimeric and tetrameric tandem 
repeats. Am J Hum Genet 1991, 49:746-756 

2. Gill P, Urquhart A, Millican E, Oldroyd N, Watson S, Sparkes 
R, Kimpton CP: A new method of STR interpretation using 
inferential logic--development of a criminal intelligence database. 
Int J Legal Med 1996, 109:14-22

3. http://www.forensicdnacenter.com/dna-str.html  
4. http://www.biology.arizona.edu/human_bio/activities/blackett2/

str_description
5. http://www.cstl.nist.gov/strbase/
6. http://www.ornl.gov/sci/techresources/Human_Genome/elsi/

forensics.shtml
7. Moretti TR, Baumstark AL, Defenbaugh DA, Keys KM, Smerick 

JB, Budowle B: Validation of short tandem repeats (STRs) for 
forensic usage: performance testing of fluorescent multiplex STR 
systems and analysis of authentic and simulated forensic samples. 
J Forensic Sci 2001, 46:647-660

8. Coomber N, David VA, O’Brien SJ, Menotti-Raymond M: 
Validation of a short tandem repeat multiplex typing system for 
genetic individualization of domestic cat samples. Croat Med J 
2007, 48:547-555

Figure 1: Gel patterns are seen for the first 5 STR regions of the A 
and B tissues of the same person. The band lengths are seen to be 
the same for each STR region in sample A and B. 

Figure 2: The gel patterns for the second 5 STR regions of the 
specimen A and B tissues. The band lengths are seen to be the 
same for each STR region.  

Figure 3: The gel patterns for the TPOX STR region of specimen 
A and C tissues from different persons are seen.  From the left, 
column 1 of the gel (A) and column 5 (C) are positive comparison 
columns showing the band length of the TPOX region from the 
diagnostic material of two separate patients. Columns 2, 3 and 
4 of the gel show the TPOX region band lengths of 3 different 
diagnostic materials from 2 different persons as designed with 
model 3. Analysis of the patterns shows that the band lengths in 
column 1, 3 and 4 are the same (tissue samples coded A from the 
first person) and band lengths in column 2 and 5 are the same 
(tissue samples coded C from the second person).



doi: 10.5146/tjpath.2011.01058Özgün Araştırma/Original article

110 Cilt/Vol. 27, No. 2, 2011; Sayfa/Page 110-115

Received : 03.08.2010    
Accepted : 13.11.2010

Correspondence: Ayhan ÖZCAN
Department of Pathology, Gülhane Military Medical Academy,                  
Faculty of Gülhane Military Medicine, ANKARA, TURKEY  
E-mail: aozcan06018@gmail.com   Phone: +90 312 304 37 06    

CD138 Expression in Renal Tumors and Its Usage in the 
Differential Diagnosis

   Böbrek Tümörlerinde CD138 Ekspresyonu ve Ayırıcı Tanıda Kullanımı   

Ayhan ÖzCAn1, Ertuğrul çElİK1, Yıldırım KARSlIoğlU1, Şeref BASAl2

Departments of 1Pathology and  2urology, Gülhane Military Medical academy, School of Medicine, aNKaRa, TuRKEY

ABSTRACT

Objective: The differential diagnosis of kidney tumors, especially those 
with eosinophilic cytoplasms, can be problematic due to overlapping 
morphologic features. CD138 is primarily a plasma cell marker but 
is known to be expressed in the proximal renal tubular epithelium 
as well. This study aims to investigate the possible contribution of 
CD138 expression in the differential diagnosis of kidney tumors with 
eosinophilic cytoplasm.  

Material and Method: The case series consisted of 15 chromophobe 
(ChRCC), 5 eosinophilic variant (EoRCC), 10 clear cell (CCRCC) 
and 9 papillary (PRCC) renal cell carcinomas, and 13 oncocytomas. 
Sections obtained from representative paraffin blocks were stained 
against CD138 antibody. 

Results: All CCRCC and PRCC showed membranous CD138 
expression. In some of the other eosinophilic renal tumors, 
cytoplasmic CD138 labeling in varying degrees was detected. In 
CCRCC cases, CD138 expression was especially observed in low 
grade areas and areas showing cystic and pseudopapillary growth 
patterns. A similar pattern of cytoplasmic staining was seen in 3 of 
the EoRCC and the most of the PRCC cases (6/9).

Conclusion: Our findings suggest that CD138 may contribute to the 
differential diagnosis of renal tumors because of the membranous 
staining pattern in CCRCC and EoRCC cases and the cytoplasmic 
staining in CHRCC and oncocytoma cases. Its contributory role may 
be improved by combined usage with markers like Cytokeratin 7 and 
RCC marker. 

Key Words: Renal neoplasms, Syndecans, Immunohistochemistry, 
Differential diagnosis 

ÖZ

Amaç: Özellikle eozinofilik sitoplazmalı böbrek tümörlerinin ayırıcı 
tanısı, örtüşen morfolojik özellikleri nedeniyle sorunlu olabilmektedir. 
CD138 temelde bir plazma hücresi belirteci olmakla birlikte, 
proksimal renal tübüler epitelde de eksprese edildiği bilinmektedir. Bu 
çalışma eozinofilik sitoplazmalı böbrek tümörlerinin ayırıcı tanısında 
CD138 ekspresyonunun olası katkısını araştırmayı amaçlamaktadır. 

Gereç ve Yöntem: Olgu serisi 15 kromofob (KrRHK), 5 eozinofilik 
varyant (EoRHK), 10 berrak hücreli (BHRHK) ve 9 papiller (PRHK) 
renal hücreli karsinoma ile 13 onkositomadan oluşmaktadır. Seçilmiş 
bloklardan elde edilen kesitler CD138 belirteci ile boyanmış ve 
incelenmiştir.    

Bulgular: BHRHK ve PRHK olgularının hepsinde membranöz 
CD138 ekspresyonu dikkati çekmiştir. Diğer eozinofilik sitoplazmalı 
böbrek tümörlerinin bir kısmında değişen oranlarda sitoplazmik 
işaretlenme saptanmıştır. CD138 ekspresyonu, BHRHK olgularının 
düşük dereceli, kistik ve psödopapiller alanlarında daha belirgin 
olarak izlenmiştir. EoRHK olgularının 3’ünde ve PRHK olgularının 
çoğunda (6/9) benzer paternde sitoplazmik boyanma saptanmıştır. 

Sonuç: Bulgularımız, CD138’in, BHRHK ve PRHK olgularında 
membranöz; KrRHK ve onkositoma olgularında ise sitoplazmik 
boyanma paternleri göstermesi nedeniyle, renal tümörlerin ayırıcı 
tanısına katkıda bulunabileceğini düşündürmektedir. Sitokeratin 7 
ve “RCC marker” gibi belirteçlerle birlikte kullanılması bu katkıyı 
arttırabilir.

Anahtar Sözcükler: Renal neoplaziler, Sindekanlar, 
İmmünohistokimya, Ayırıcı tanı 

INTRODUCTION

Renal cell carcinoma (RCC) is the most common malignant 
renal tumor. The 2004 WHO classification is used for the 
diagnosis (1). The differential diagnosis of renal tumors, and 
especially those with eosinophilic cytoplasm, can be difficult 
due to overlapping morphological features. This problem 

can become more acute with small biopsies and when 
metastases are being evaluated. Immunohistochemical 
and sometimes electron microscopic investigations are 
therefore frequently needed. Many immunohistochemical 
markers such as cytokeratin subtypes, CD10, VHL protein, 
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The presence of membranous and/or cytoplasmic staining 
in at least 5% of tumor cells was interpreted as positive.

The staining intensity was graded and recorded semi-
quantitatively as 0 (no staining), 1+ (weak), 2+ (moderate) 
and 3+ (strong). The proximal renal tubules in the kidney 
parenchyma neighbouring the tumor were used as positive 
control.

Data obtained from the staining were evaluated with the 
Chi square test. A p value <0.05 was accepted as statistically 
significant. SPSS for Windows, ver. 16.0 (SPSS Inc., IL, 
U.S.A.) was used for statistical evaluations. 

RESUlTS

The CD138 expression rates of the kidney tumors in our 
series are presented in Table I. Most cases had a dominance 
of membranous pattern and smaller rates of cytoplasmic 
staining pattern.

Membranous staining:

All CCRCC cases had typical diffuse and strong (2+/3+) 
membranous CD138 expression (Table I). CD138 expression 
varied in diffuseness (in 5-75% of tumor cells) in CCRCC 
cases. A stronger (3+) expression level in low-grade, cystic 
and pseudopapillary areas was noted in CCRCC cases 
(Figure 1A, B). One CCRCC case had no CD138 staining in 
the sarcomatous area while there was strong membranous 
staining in the low-grade clear cell areas. Most PRCC cases 
(6/9) and only 3 EoRCC cases showed membranous staining 
(Figure 2A, B, 3). The membranous CD138 expression in 
these cases was at varying rates between 5% of tumor cells 
and almost all. Only one PRCC case had type 2 morphology 
and almost all areas showed strong cytoplasmic and 
occasional membranous CD138 expression (Figure 2B).

epithelial membrane antigen (EMA), paralbumin, carbonic 
anhydrase, vinculin, CD24, hypoxia-induced factors (HIF 
1α and 2α), “renal cell carcinoma marker antigen” (RCCM), 
“kidney-specific cadherin” (KSC), GLUT-1 and PAX-2 have 
been studied to this end  (2-13). Most of these markers can 
be expressed in tumors other than RCC as well and their 
specificity is therefore limited. The contribution of RCCM 
and KSC has been found to be higher than other markers 
regarding a contribution to the diagnostic algorithm (8-11). 
Similarly, PAX-2 has been reported to be more sensitive 
than RCCM and KSC. Using these three markers together 
has also been reported to be potentially helpful (13).

CD138 (Syndecan 1) is a 220-kDa adhesion molecule 
that plays a role in the differentiation of B lymphocytes to 
plasma cells. Syndecan 1 is expressed in epithelial cells and 
Syndecan 2 in mesothelial and mesenchymal cells. CD138 
is primarily a plasma cell marker but it has also been shown 
to be present in the proximal renal tubules (14). There 
are only a few studies showing the presence of CD138 
expression in RCC (15,16). Our study aimed to investigate 
the contribution of CD138 expression in the differential 
diagnosis of renal tumors with eosinophilic cytoplasm.

MATERIAl and METhOD

The case series consisted of 15 chromophobe (CrRCC), 
5 eosinophilic variant (EoRCC), 10 clear cell (CCRCC) 
and 9 papillary (PRCC) renal cell carcinomas and 13 
oncocytomas. All cases were reviewed for diagnosis 
confirmation. Sections from the selected blocks were 
stained with the CD138 marker (Neomarkers, Labvision, 
Ab1, clone 5F7, 1:20, avidin-biotin-peroxidase) on an 
automatic device (Ventana, Benchmark XT).

Table I: CD138 expression and staining patterns in renal tumors

histological Type Staining Patterns Expression Rate % (n) Chi Square Test

CCRCC (n=10) Membranous 100 (10)

p=0,003

PRCC (n=9) Membranous 66 (6)

EoRCC (n=5) Membranous 60 (3)

CrRCC (n=15) Cytoplasmic 20 (3)

Oncocytoma (n=13) Cytoplasmic 53 (7)

CCRCC: Clear cell renal cell carcinoma, PRCC: Papillary renal cell carcinoma, EoRCC: Eosinophilic variant renal cell carcinoma,                               
CrRCC: Chromophobe renal cell carcinoma.
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Figure 1: Membranous staining that is low-grade (A) and found in cystic and pseudopapillary (B) areas in a CCRCC case.

Figure 2: Membranous (A) and membranous and cytoplasmic CD138 expression (B) in PRCC.

A B

A B
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Cytoplasmic staining:

Other renal tumors with eosinophilic cytoplasm (CrRCC 
and oncocytoma) showed cytoplasmic staining at varying 
rates (5-95% of tumor cells) and intensity (Table I). 
Cytoplasmic staining was generally more focal and weak 
in CrRCC and more diffuse and strong in oncocytomas 
(Figure 4, 5). However, membranous CD138 expression 
was not seen in any of these cases.

DISCUSSION

Renal cell carcinoma is the most common malignant 
tumor of the kidney. The morphological findings in 
Hematoxylin-Eosin stained sections are generally adequate 
for a categorical diagnosis. However, an overlap of these 
morphological findings may create a problem in the 
differential diagnosis in renal tumors with an eosinophilic 
cytoplasm. Many immunohistochemical markers have 
been studied to overcome this problem (2-13). However, 
the specificity and sensitivity of these markers vary. 
Markers such as CK7, RCCM and KSC have been reported 
to be more sensitive for differential diagnosis (8-11). There 
are still rare cases where the immunohistochemical panels 
containing these markers can prove to be inadequate. The 
need for the investigation of new immunohistochemical 

Figure 5: Example of cytoplasmic CD138 expression in 
oncocytoma.

Figure 4: Example of cytoplasmic CD138 expression in CrRCC.

Figure 3: Example of membranous CD138 expression in EoRCC.
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markers and their usage in pathology practice therefore 
continues. 

CD138 is a plasma cell marker and is mostly used in panels 
directed towards hematopoietic malignancies. It is known 
to be present in the proximal renal tubule epithelium (14). 
Our study results reveal the presence of CD138 expression 
in a membranous or cytoplasmic manner in various 
histological types of renal tumors with an eosinophilic 
cytoplasm. Various renal tumor studies have used various 
thresholds (such as 1%, 10%, 25%, 50%) for staining rates, 
often without providing a rationale, when evaluating 
immunohistochemical staining with various markers and 
disregarded any staining below these threshold values. 
However, the general tendency seems to be accepting any 
staining of 10% or more of the target cell population as 
positive (10-12). We found that more than 5% of tumor 
cells were stained with CD138 in almost all cases in our 
study. The staining was less than 5% in only a few cases. 
We therefore accepted 5% as the lower limit of significant 
staining.

Chu et al. have found a CD138 expression of 63% in 
renal cell carcinomas in a series consisting of a total of 
447 hematopoietic and non-hematopoietic tumors (15). 
Similarly, O’Connell et al. have reported the expression 
of CD138 in one renal cell carcinoma case in their series 
of 238 hematopoietic and non-hematopoietic tumors 
(16). The number of renal cell carcinomas was low in 
both studies and there is no information on comment 
on the quality, quantity or morphological pattern of the 
staining. Our study found membranous and/or cytoplasmic 
staining in 74% (29/39) of renal cell carcinomas and only 
membranous CD138 expression in 49% (19/39). There was 
a cytoplasmic staining pattern with various rates (5-95% 
of tumor cells) and density (weak-strong) in CrRCC and 
oncocytoma cases. RCC cases other than CrRCC showed 
diffuse and strong membranous staining in tumor areas, 
especially in low-grade areas and those with a dominant 
cystic, pseudopapillary or papillary growth pattern. The 
sarcomatoid area in one of these cases did not show CD138 
immunoreactivity, in contrast to the surrounding areas. The 
tumor cells with eosinophilic cytoplasm seen in CCRCC 
cases generally showed cytoplasmic and only focal CD138 
immunoreactivity. Membranous staining was less common 
and discontinuous. Some EoRCC and one type 2 PRCC 
case in our series showed moderate to marked cytoplasmic 
staining despite the low rates of membranous staining. 

The Chi-square test performed by taking into account 
whether the CD138 expression was mainly membranous 
or cytoplasmic revealed that this pattern difference was 

limited to some histological subtypes in general and that 
the difference was statistically significant (p=0.003) (Table 
I).

Our study aimed to show the expression of CD138, mainly 
a plasma cell marker, in renal tumors and its possible 
contribution to the differential diagnosis. It is the most 
comprehensive of similar studies in the current and 
accessible literature. CD138 mainly shows a membranous 
staining pattern in renal tumors while a cytoplasmic 
pattern is less frequent and more faint. Consideration of 
the histological subtypes revealed that CD138 showed 
a membranous staining in CCRCC, PRCC and EoRCC 
cases and a cytoplasmic staining pattern in CrRCC and 
oncocytoma cases. It is noteworthy that tumors with a 
membranous staining pattern are of proximal nephron 
origin while those with a cytoplasmic staining pattern are 
of distal nephron origin. This difference that has not been 
noted or emphasized in other studies may possibly be a 
reason for using CD138 for the differential diagnosis of 
renal tumors.
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ABSTRACT

Objective: Mucinous tubular and spindle cell carcinomas 
(MTSCC’s) are recently described rare type of renal cell carcinoma 
(RCC).  MTSCC’s are characterized by small, elongated tubules 
lined by cuboidal cells and/or cords of spindled cells separated 
by pale mucinous stroma. They have morphological similarities 
to papillary RCC (papRCC). We evaluated the importance of the 
immunohistochemical features in the differential diagnosis of 
MTSCC and papRCC.  

Material and Method: We re-evaluated 9 cases of MTSCC diagnosed 
between 2004 and 2010 and compared 10 cases of papRCC. All tumors 
were stained with alpha-methylacyl-CoA racemase (AMACR), 
cytokeratin 7 (CK7), CK19, renal cell carcinoma marker (RCC Ma), 
CD10 and kidney specific cadherin (KspCad). 

Results: A total of 6/9 cases were considered classical. Two of 9 
MTSCC’s were classified as “mucin-poor”. Foamy macrophages 
were identified in 4 cases. The immunoreactivity in MTSCC was 
AMACR 100%, CK7 100%, CK19 100%, RCC Ma 50%, CD10 11%, 
and KspCad 38% while the values for papRCC were AMACR 100%, 
CK7 90%, CK19 100%, RCC Ma 100%, CD10 80%, and KspCad 0%.  

Conclusion: MTSCCs may include little mucin and show a marked 
predominance of either of its principal morphological components. 
They may mimic other forms of RCC. Pathologists should be aware of 
the histological spectrum of MTSCCs to ensure an accurate diagnosis. 
Careful attention to the presence of a spindle cell population may 
be helpful in the differential diagnosis in tumors with predominant 
compact tubular growth. Immunohistochemical stains for papRCC 
are also expressed in MTSCC, but strong CD10 expression may not 
favor MTSCC. 

Key Words: CD10 Antigen, Renal cell carcinoma, Papillary renal cell 
carcinoma, Mucinous tubular and spindle cell carcinoma

ÖZ

Amaç: Müsinöz tübüler iğsi hücreli karsinomlar (MTİHK) son 
zamanlarda tanımlanmış nadir görülen renal hücreli karsinom 
(RHK) tipidir. MTİHK’lar küboidal hücrelerle döşeli uzun tübüller 
ve/veya iğsi hücrelerin oluşturduğu kordonlar arasında soluk müsinöz 
stroma ile karakterizedir. Papiller tipte RHK’lar (papRHK) ile benzer 
morfolojik özelliklere sahiptir. Biz MTİHK’lar ile papRHK arasındaki 
ayırıcı tanıda immünhistokimyasal özelliklerin önemini araştırdık. 

Gereç ve Yöntem: 2004-2010 yılları arasında MTİHK tanısı almış olan 
9 olguyu papRHK tanısı almış olan 10 olgu ile karşılaştırdık. Tüm 
tümörler alfa metil KoA rasemaz (AMACR), sitokeratin 7 (CK7), 
sitokeratin 19 (CK19), renal hücreli karsinom belirleyici (RCCMa), 
CD10, ve böbrek spesifik kaderin (BsKad) immünhistokimyasallarıyla 
boyandı. 

Bulgular: Dokuz olgunun altısı klasik tip MTİHK olarak 
değerlendirildi. Dokuz olgunun ikisi müsinden fakir olarak sınıflandı. 
Köpüksü makrofajlar olguların 4’ünde saptandı. MTİHK’larda 
AMACR %100, CK7 %100, CK19 %100, RCCMa %50, CD10 %11, 
BsKad %38, papRHK’larda ise AMACR %100, CK7 %90, CK19 
%100, RCCMa %100, CD10 %80, BsKad %0 reaktivite bulundu.

Sonuç: MTİHK’lar az miktarda müsin içerebilir, temel morfolojik 
özelliklerinden birisini daha belirgin gösterebilir ve diğer RHK’ları 
taklit edebilir. Patologların uygun tanı koyabilmesi için MTİHK’ların 
histopatolojik spektrumunun farkında olmaları gerekir. Belirgin 
tübüler gelişim olan tümörlerde, iğsi hücreli komponentin varlığına 
özenle dikkat edilmesi ayırıcı tanıda yardımcı olabilir. MTİHK için 
kullanılan immünhistokimyasal boyalar, papRHK’da da eksprese 
edilir fakat güçlü CD10 pozitifliği MTİHK lehine olmayabilir.

Anahtar Sözcükler: CD10 Antijeni, Renal hücreli karsinom, Papiller 
renal hücreli karsinom, Müsinöz tübüler iğsi hücreli karsinom
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obtained from the hospital’s archived records. All specimens 
of the cases were re-evaluated and the histological features 
recorded. 

The MTSCC diagnosis was made according to the 2004 
WHO definition and the histopathological features of the 
cases defined afterwards  (1, 10-17). The main criteria were 
small elongated tubules and papillary structures separated 
by a pale mucinous stroma and spindle cells between the 
tubules. The tumors were staged according to the 2009 
American Joint Committee on Cancer TNM classification 
and graded according to the Fuhrman system (32, 33).

MTSCC cases were classified as classical, tubular, spindle 
and papillary according to the prominent histopathological 
component. Other histopathological features such as the 
mucin content (poor, moderate, marked), the presence of 
necrosis and hemorrhage and changes in the surrounding 
renal parenchyma were also noted .

The AMACR, CK7, CK19, RCCMa, CD10 and KsCad IHC 
markers for which details are provided in Table I were used 
for the cases. 

A demonstrative block containing renal parenchyma 
adjacent to the tumor was selected from the paraffin-
embedded formalin-fixed blocks of the cases for 
immunohistochemical evaluation. Sections 4-5 µm thick 
were placed on electrostatic-charged slides (X-traTM, 
Surgipath Medical Industries, Richmond, Illinois, 
USA) and dried at 60°C for at least two hours. All IHC 
staining process took place on the BenchMark XT 
fully automatic immunohistochemistry staining device 
including deparaffinization and antigen exposure. The 
counterstaining of the sections in the device was completed 
with hematoxylin and the procedure was finalized by 
clearing with xylene and coverslip placement. 

The staining characteristics of immunohistochemical 
markers in renal parenchyma tubule epithelial cells were 
used as the internal control. Semiquantitative evaluation 
according to the percentage of cells stained in the tumor 
was as follows: no staining  0, 1-9% staining +1 (minimal), 
10-24% staining 2+ (focal), 25-49% staining  3+ (moderate) 
and  over 50% staining 4+ (diffuse). Staning intensity was 
positive when focal, moderate or diffuse (2, 3, 4 +) and 
negative when there was no or minimal (+1) staining.

AMACR, CK7, CK19, RCCMa, CD10 were used on the 10 
recently diagnosed cases during 2009 and 2010 to compare 
the IHC features of PapRCC cases. KsCad could only be 
evaluated in 5 cases. The immunohistochemical staining 
features were compared with the MTSCC cases. 

INTRODUCTION

Mucinous tubular and spindle cell carcinoma (MTSCC) 
has been included in the 2004 World Health Organization 
Renal Cell Carcinoma (RCC) classification and is a rare, 
low grade and stage epithelial kidney neoplasm that 
generally has a good prognosis (1). Tumors with the same 
histopathological characteristics have been classified 
with various names in small series before the WHO 
classification (2-8). Authors have used various names for 
the histopathological appearance of these tumors that 
have tubules and spindle cells with a low nuclear grade 
and resemble the lower nephron or the loop of Henle. We 
believe these cases have been diagnosed as unclassified 
renal cell carcinoma (uRCC) solid variant of papillary of 
RCC (papRCC), sarcomatoid carcinoma and metanephric 
adenoma, in the past .

The characteristic feature during histological evaluation is 
small elongated tubules separated by a pale mucinous stroma 
with spindle cells between parallel tubules (1-14). However, 
the tubules, spindle-like and papillary areas, foam cells and 
mucinous stroma seen on histopathological evaluation can 
cause problems with the differential diagnosis when present 
at various degrees on histopathological sections and the 
spectrum of MTSCC has therefore been expanded  (11). 

The importance of immunohistochemical (IHC) studies 
in the differential diagnosis of renal tumors has been 
emphasized in various studies (15-30). Immunohisto- 
chemical markers including Cytokeratin 7 (CK7), 
Cytokeratin 19 (CK19), AMACR (P504S), Claudin 7, 
CD10, Renal Cell Carcinoma marker (RCCMa), CD15, 
Kidney specific cadherin (KsCad), EMA, CD117 (Ckit), 
and high molecular weight cytokeratin (hmwCK) have 
been used for MTSCC and their characteristics regarding 
the differential diagnosis emphasized  (4-7, 10-13, 15-17). 
It has also been stated in these studies that papRCC and 
MTSCC have similar features and that one must be careful 
during the differential diagnosis. 

Our aim in this study was to determine the histopathological 
and IHC features of cases diagnosed as MTSCC and to 
evaluate the contribution of IHC markers in the differential 
diagnosis with papRCC.

MATERIAl and METhOD

We included cases diagnosed as MTSCC among renal 
tumors evaluated at our department between 2004 and 
2010 in the study and those that had been diagnosed as 
MTSCC during retrospective studies (18, 31). The clinial, 
demographical and radiological data of the cases were 
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RESUlTS

There were 9 MTSCC cases. Of these 9 cases, 4 had been 
diagnosed as MTSCC while 5 had atypical diagnostic 
features and had been diagnosed during retrospective 
evaluations. A classical histological appearance was present 
in 6 cases and atypical features in 3 cases. There were 8 
female cases. The mean age was 51±12 and the median age 
46. The clinical and demographical features of the cases 
have been presented in Table II. 

There were varying degrees of mucin content and tubular 
and spindle-like areas in all cases (Figure 1A-F). We 
noted that the structural features could vary between 
cases and between areas in the same case. The general 
histopathological evaluation features are presented in 
Table III. No necrosis, papillary adenomatous changes or 
surrounding renal parenchyma changes were observed. 
One case had cells with clear cytoplasm in focal areas in 
addition to the typical morphological pattern. 

Table I: The immunohistochemical markers used in the study and their features

Antibody Clone Dilution Company Catalogue no
RCC marker PN-15 1:100 Neomarkers MS-409-P
CD10 56C6 1:100 Novo Castra NCL-L-CD10-270
Cytokeratin 7 OV-TL 12/30 1:500 Neomarkers MS-1352-P
Cytokeratin 19 A53-B/A2.26 1:150 Neomarkers MS-198-P
AMACR 13H4 1:100 Dako M3616
Kidney specific cadherin MRQ 33 ready Ventana 760 487

Table II: Demographic and clinical features and original diagnoses of MTSCC cases

Case gender Age Side Diameter pT Follow-up (months) Surgery Original  diagnosis
1 F 64 Left 11.0 pT2b No Radical PapRCC-atypical features
2 M 55 Right 3.0 pT1a Continuing (60) Partial PapRCC-atypical features
3 F 33 Right 10.0 pT2aN0 No Radical PapRCC-solid variant
4 F 45 Left 21.0 pT2bN0 Continuing (59) Radical PapRCC-solid variant
5 F 44 Left 4.0 pT1a Continuing (6) Radical MTSCC
6 F 46 Right 6.0 pT1b Continuing (3) Radical uRCC-atypical MTSCC
7 F 69 Left 3.0 pT1a Continuing (23) Radical MTSCC
8 F 61 Right 12.5 pT2b Continuing (19) Radical MTSCC
9 F 46 Right 5.6 pT1b Continuing (9) Radical MTSCC

Table III: Histopathological features of the cases

  Morphology Fuhrman 
grade Mucin content Foam cells Capsule hemorrhage Surrounding renal 

parenchyma
1 Classical 2 Marked Moderate Yes No Normal
2 Classical 2 Few No No No Normal
3 Tubular 2 Marked Few Yes No Normal
4 Classical 2 Few Marked Yes No Normal
5 Classical 3 Moderate No No No Normal
6 Tubular 2 Moderate No Pseudo Yes Normal
7 Tubular 2 Marked No Pseudo No Normal
8 Classical 2 Marked Moderate Yes No Normal
9 Classical 2 Moderate No Pseudo Yes Normal
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Figure 1: MTSCC show heterogenous features. The mucin content varies between cases and areas. A to C shows decreasing mucin 
content (H&E, x10) while D has a classical appearance with eosinophilic cytoplasm and Fuhrman grade II nuclear features (H&E, x20). 
E) Foam cells can be seen instead of mucin in some cases (H&E, x10). F) The mucin content stains with alcian blue (x10). 
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Features of IhC markers in the normal renal parenchyma. 
The immunohistochemical features of the distal and 
proximal tubules are presented in Figure 2A-D .

RCCMa; The brush borders of proximal tubular epithelum 
cells were more markedly positive with RCCMa in all cases. 

CD10: We found positivity in the proximal tubule epithelial 
cells and the glomerular visceral and parietal epithelial cells 
in all cases.

CK 7: Distal tubular epithelial cells stained in all cases. 
There was also focal positivity in glomerular parietal 
epithelial cells in some cases. 

CK 19: There was distal tubular epithelial cell positivity 
in all cases. There was weak focal positivity of glomerular 
parietal epithelial cells in some cases.

AMACR: All cases showed marked cytoplasmic positivity of 
proximal tubule cells. Some cases had weak focal positivity 
of glomerular parietal epithelial cells.

KsCad: All cases showed marked positivity at the basolateral 
section of the distal tubule cells. There was weak and mostly 
basal staining at the proximal tubules. There was no staining 
of the renal pelvis urothelial epithelum in two cases.

Figure 2: IHC staining patterns of distal and proximal renal tubule markers in the normal renal parenchyma. A) CK7, B) KsCad, C) 
CD10 and D) RCCMa. KsCad was positive in all tubules with the distal tubules being more prominent while CK7 was positive in distal 
tubule epithelial cells. CD10 was positive in glomerular epithelial cells (visceral and parietal) in addition to the proximal tubules and 
RCCMa shows apical positivity in the proximal tubules (x20).

A B

C D
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IhC findings of MTSC:

IHC findings and features are summarized in Table IV. In 
general, CK7, CK19, AMACR, and KsCad stainings were 
more intense in MTSCC while CD10 and RCCMa staining 
intensities were lower (Figure 3A-F).  RCCMa positivity 
varied between areas and was weak. CD10 was negative 
except for one very weak case. It was not possible to evaluate 
RCCMa, CK19, AMACR and KsCad in one case.

IhC findings of papRCC:

AMACR, RCCMa and CK19 were 100% positive while CK7 
was 90% and CD10 80% positive in papRCC cases. RCCMa 
and CD10 were generally apical and strongly positive. 
KsCad could only be studied in 5 cases due to availability 
problems and no positivity was observed.

Comparison of MTSCC cases with papRCC revealed that 
CK7, CK19, and AMACR staining characteristics were 
mostly similar while papRCC stained more strongly with 
RCCMa and CD10 while MTSCC cases had significant 
KsCad positivity. 

DISCUSSION

We defined the histopathological and IHC characteristics 
of 9 MTSCC cases in this study. This is the largest MTSCC 
series from our country as far as we are aware and we 
compared the IHC differential diagnosis features with 
papRCC cases using multiple IHC markers. As in previous 
studies, 4 cases diagnosed during the first few years of 
the WHO 2004 classification had received a diagnosis of 
papRCC with atypical features and one case as MTSCC 
with atypical features. These cases were re-evaluated during 
other studies on renal tumors and the diagnoses revised as 
MTSCC  (18,31). The 289-case RCC series of Yazıcı reports 

an MTSCC incidence of 2% (5 cases) (18). The newly-
diagnosed 4 cases were added to these cases and evaluated 
in this study. 

MTSCC’s are rare tumors and have been defined under 
various headers until being included in the WHO 
classification. These headers have generally been based on a 
diagnosis of unclassified renal tumors or have emphasized 
histological features. The main differential diagnosis 
problem is papRCC and the varying mucin and spindle 
cell content of MTSCC cases helps the differentiation. The 
IHC and genetic features of these tumors are also similar 
in addition to their histological features but a diagnosis 
of MTSCC is facilitated by increasing mucin and spindle 
cell content of the tumors while papillary and tubular 
structures and occasional foam cells make it more difficult. 
A spindle cell dominance may resemble sarcomatoid RCC 
or the sarcomatoid variant of papRCC. Similar diagnostic 
difficulties have been encountered in the literature. These 
two tumors have different prognostic features. MTSCC’s 
are benign and no tumor-related death has been reported  
(4-7, 9-13) while papRCC, the second most common type 
of RCC at 10-15% has a 5-year-survival rate of 90% (1, 
8). It is therefore important  to differentiate these tumors 
and also to differentiate the spindle component from RCC 
cases with sarcomatoid features that have an unfavorable 
prognosis. 

The typical mucin and other characteristic histopathological 
features should indicate MTSCC. IHC markers may also 
help in the differential diagnosis. The tumor surrondings 
are quite helpful as a positive internal control with typical 
IHC marker features. These markers may also help tumor 
classification and cell origin determination. Previous 
studies have emphasized the features of IHC markers in the 

Table Iv: Immunohistochemical features of MTSCC cases

Case CD10 RCCMa CK7 CK19 AMACR KsCad
1 2 0 2 2 4 0
2 1 0 4 4 4 3
3 1 2 4 4 None 0
4 0 None 4 4 3 0
5 0 0 4 4 4 3
6 1 3 2 2 2 0
7 0 2 4 3 4 2
8 0 1 4 3 4 0
9 1 2 3 None 3 None

Positivity 11% 50% 100% 100% 100% 38%
Cases with a value above 2 were accepted as positive.
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Figure 3: General features of IHC markers in MTSCC. A) CD10, B) RCCMa, C) CK 7,  D) CK 19, E) AMACR, F) KsCad. The distal 
tubule markers CK 7 and CK 19 and the markers positive in the proximal tubules such as AMACR and RCCMa were found to be 
generally positive in MTSCC (x20).
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surrounding renal parenchyma  (12, 13, 15, 34). KsCad is 
more markedly positive in distal nephrons.

IHC markers are helpful for the differential diagnosis of 
renal tumors especially in small needle biopsies (34). Many 
IHC markers have been used in MTSCC cases and the 
relationship with papillary tumors have been emphasized. 
Table V summarizes information from the current literature 
and our study. AMACR, CK7 and CK19 are diffuse positive 
in MTSCC cases. 

AMACR is a marker that is positive in neoplastic cells of 
prostate adenocarcinomas. It is positive in renal proximal 
tubule epithelial cells while positivity in both MTSCC 
and papRCC seems to indicate a newly-acquired aberrant 
expression as regards cellular origin. EMA, CK7 and CK19 
are positive in normal distal tubules. MTSCC cases are 
positive with EMA, CK7 and CK19. Similarly, papRCC 
cases show strong EMA, CK7 and CK19 positivity (12, 17, 
18, 23, 29, 30). These three markers are significant regarding 
tumors of distal tubule origin.

Table v: Comparison of the IHC staining profiles (percent) of MTSCC and papRCC

Tumor Source Number of cases RCCMa CD10 CK7 CK19 AMACR KsCad
MTSCC 

4 6 - - 100 - - -
5 5 - - - 80 - -
6 4 - - 100 - - -
7 11 - - 66 - - -

10 15 45 21 100 100 100 -
11 13 - - 92 - - -
12 27 7 15 81 - 93 -
13 12 92 17 92 - 92 8
15 23 - - - - - 0
16 4 - - - - - -
17 3 - - 100 67 - -
41 7-92 9-50 79-100 - 92-100 -

our study 9 50 11 100 100 100 38
papRCC 

12 20 25 80 65 - 95 -
15 17 - - - - - 29
16 30 - - - - - -
17 15 - - 87 67 - -
18 18 85 81 86 95 - -
19 19 93 93 - - - -
20 52 94 - - - - -
21 8 75 100 - - - -
22 15 - - - - 100 -
23 35 - - - - 100 -
24 91 - - 59 - - -
25 46 - - - - - 2
26 30 97 - - - - 13
27 15 - - - - - 0
28 27 63 59 45 - - -
29 20 - - 80 90 - -
30 88 53 67 80 87 -
41 - 87-95 67-93 80-87 80-100 0-29

our study 10 100 80 90 100 100 0
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The positivity rate with KsCad was 38%. Kuehn et al. have 
not found any KsCad expression in MTSCC cases (15). 
Kuehn has used only 2 complete secions in his study and 
added 21 case studies with the microarray method. The 
positivity rates of other tumors were also low in Kuehn’s 
microarray studies (15). Shen et al. have reported KsCad 
positivity as 8% (1/12 cases) and this positivity was in the 
tubular areas (13). The proximal tubule positivity in the 
renal parenchyma was reported as weak and focal in these 
two studies. We had positivity in the tubular areas in 3 of 
our 8 cases. Positivity could be easily found in the distal 
tubules of the normal surrounding parenchyma (Figure 2A-
D). This may be related to the concentration of the ready-
to-use antibody employed. KsCad positivity varies between 
0 and 29% in  papRCC cases (13, 15, 25-27). We found 
KsCad positivity in 5 papRCC cases. KsCad has mostly 
been used for diagnosing oncocytomas and chromophobe 
RCC cases but the results of two studies are contradictory 
regarding differential diagnosis (15, 26). Shen and Kuehn 
have postulated that the lack of KsCad positivity in MTSCC 
cases indicated an origin other than the distal tubule but 
it is probably best to think of the negativity of this marker 
in both papRCC and MTSCC cases as being due to loss of 
expression in tumors (15, 26). 

EMA is positive in 88% of MTSCC cases. Positivity was 95-
100% in 4 large studies while two other studies reported 
positivity rates of 36% and 69% (5-7,10-12). EMA positivity 
is 56-95% in papRCC cases (12, 28, 30). There are also other 
studies where the differential diagnosis between papRCC  
and MTSCC was not helped by AMACR, CK7, CK19 
or EMA. This is important regarding the cellular origin 
similarity of the two tumors. 

The positivity rate was 50% (4/8 cases) for RCCMa and 11% 
(1/9 cases) for CD10 in our study. RCCMa positivity has 
been reported as 7-92% in 3 studies (10, 12, 13). Positivity 
has been defined as apical in all studies. Paner et al. have 
reported the smallest positivity rate and the RCCMa 
positivity in papRCC cases was also lower than the average 
rate in this study (12). CD10 positivity was 15-21% in 3 
studies (10, 12, 13). Positivity was apical in tubular areas 
and cytoplasmic in spindle areas. CD10 positivity has been 
reported at a rate of 59-100% for papRCC cases (12, 18, 19, 
21, 28, 30). The weak and focal staining of CD10 seems to 
be important for differentiation from papRCC. RCCMa 
and CD10 are generally significant regarding the proximal 
tubule origin but the expression in papRCC cases can be 
interpreted as a newly-acquired feature. 

The widening spectrum of MTSCC in recent years has led 
to the description of atypical, sarcomatoid and metastatic 

cases as well (35-40). It therefore seems more important 
to be aware of such morphological changes in MTSCC 
diagnosis and employ IHC analysis (41, 42). However, 
there are also cases that are extremely similar to papRCC 
in the differential diagnosis (12, 13). Fluorescent in situ 
hybridization or comparative genomic hybridization 
studies may take the place of IHC investigation in the 
differential diagnosis. These studies have reported multiple 
chromosomal losses including 1, 4, 6, 8, 11, 13, 14, 18, 
22 instead of chromosomal additions (5, 9, 10, 39). The 
chromosome 3 losses that are typical for clear RCC have 
not been found. We are unaware of any genetic studies on 
MTSCC cases or renal tumors from our country.

In conclusion, MTSCC cases have both morphological and 
CK7, CK19, AMACR and RCCMa IHC marker features 
that are similar to papRCC cases. The CD10 expression 
rate is lower in these tumors and MTSCC diagnosis is less 
likely when this marker shows strong and diffuse positivity. 
Larger series correlated with advanced genetic analysis may 
provide more specific information on this matter.
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ABSTRACT

Objective: Recent studies have shown that tumor cell adhesion 
molecules CD44 and matrix metalloproteinases (MMP-2) are 
expressed strongly in many tumors and associated closely with 
invasion and metastasis of these tumors. Although solitary fibrous 
tumors (SFT) have a good prognosis, a minority behave malignantly. 
The aim of this study was to analyze the correlation between CD44 
and MMP-2 expression with histopathological parameters in SFT.  

Material and Method: Haemotaxylin-Eosin stained sections of 10 
patients with SFT were reexamined for evaluation of histopathological 
parameters. Immunostaining of CD44 and MMP-2 was performed 
by using the streptavidin-biotin method with mouse monoclonal 
antibody.  

Results: Our cases consisted of three male and seven female patients 
with a mean age of 54.5 years. Three patients had a history of 
asbest exposure. Complete resection was performed in 2 malignant 
(multiple masses) and 8 benign SFT cases. One intrapulmonary 
tumor was treated with pneumonectomy. 3 cases originated from the 
right and 7 from the left hemithorax. Tumor size ranged from 5 to 
27cm. All cases expressed strong CD44. Only 2 malignant SFT and 
intrapulmonary SFT expressed focal MMP-2.

Conclusion: Although MMP-2 positivity was observed in 2 malignant 
cases, CD44 positivity was not associated with malignancy criteria in 
solitary fibrous tumors. 

Key Words: Solitary fibrous tumors, Histopathology, CD44, MMP-2 

ÖZ

Amaç: Yakın zamanda yapılan araştırmalar, tümör hücre adezyon 
molekülleri CD44 ve matriks metalloproteinazın (MMP-2) pek 
çok tümörde kuvvetle eksprese olduğunu ve tümörün invazyonu ve 
metastazı ile ilişkili olduğunu göstermiştir. Soliter fibröz tümörler 
(SFT)  iyi prognozlu olmakla birlikte, küçük bir kısmı malign tümör 
gibi davranır. Bu çalışmanın amacı, CD44 ve MMP-2 ekspresyonu ile 
histopatolojik parametrelerin ilişkisini analiz etmektir. 

Gereç ve Yöntem: Soliter fibröz tümörlü 10 hastanın  
hematoksilen-eozin boyalı kesitleri, histopatolojik parametreleri 
değerlendirmek için tekrar incelendi. CD44 ve MMP-2 immün 
boyamaları fare monoklonal antikorları ile streptavidin-biotin 
yöntemi kullanılarak yapıldı.   

Bulgular: Olgularımız yaş ortalaması 54,5 olan 3 erkek ve 7 kadından 
oluşmaktadır. Üç hastanın asbest maruziyeti öyküsü vardır. Tam 
rezeksiyon 2 malign (multipl kitleli) ve 8 benign SFT’de yapıldı. 
İntrapulmoner yerleşimli olan bir tümör pnömonektomi ile tedavi 
edildi. SFT 3 olguda sağ, 7 olguda ise sol hemitorakstan köken 
almaktaydı. Tümör çapı 5-27 cm arasında değişmekteydi. Bütün 
olgular güçlü CD44 eksprese etmekteydi. Bununla beraber yanlıca 2 
malign SFT ve intrapulmoner SFT fokal MMP-2 eksprese etmekteydi.

Sonuç: MMP-2 pozitifliği 2 malign olguda gözlenmesine rağmen, 
CD44 pozitifliği ile soliter fibröz tümördeki malignite kriterleri 
arasında ilişki saptanmamıştır.

Anahtar Sözcükler: Soliter fibröz tümör, Histopatoloji, CD44, 
MMP-2
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and MMP-2 (Neomarker prediluted) was performed 
using streptavidin-biotin method with mouse monoclonal 
antibody. Sections of 6µ were cut from formalin-fixed, 
paraffin-embedded tissue specimens and mounted on 
poly-l-lysine coated slides that were dewaxed by xylene, 
rehydrated, and finally washed in phosphate buffer (pH7.6) 
for 10 minutes. CD44 required epitope retrieval in 0.01 
mol/l citrate buffer for 20 min in a microwave oven. 
Immunostaining was performed with the streptavidin-
biotin complex kit (Lab Vision). After incubation with 
the chromogen, sections were counterstained with Harris 
Hematoxylin and coverslipped. The intensity of CD44 and 
MMP-2 staining was evaluated by light microscopy.

CD44 was localized in the cell membrane. The expression 
of CD44 was graded as negative (-), 10% positive cells (+); 
10-50% positive cells (++); and >50% positive cells (+++) 
(9).

MMP2 was localized in the cytoplasma. The extent of 
expression was graded as focal (50% of the cell) or diffuse 
(>50% of cells) (10).

Statistical Analysis

Data analysis was performed using SPSS for Windows, 
version 11.5. Means were compared using Student’s t and 
Mann-Whitney U test was applied for the comparisons of 
the median values. Nominal data were tested by Fisher’s 
exact test. The degree of association between continuous 
variables was calculated by Spearman’s “rho” correlation 
coefficient. A p value less than 0.05 was considered 
statistically significant.

RESUlTS

10 patients underwent surgical resection for 8 benign and 
2 malignant SFT. There were 3 male (30%) and 7 female 
(70%) patients with a mean age of 54. 5 ± 11. 6 (range 30-71 
years). Three patients with 2 malignant SFT and 1 benign 
SFT had a history of asbestos exposure. The case with 
intrapulmonary benign SFT was from the Cappadocia area 
which had erionite exposure. This patient had hemoptysis 
and cough. Tumor was observed in broncoscopic biopsy 
(Figure 1).  Two patients with malignant SFT complained 
of progressive dyspnea, cough, back pain and weight loss. 
Pleural effusion was observed in two malignant SFT cases. 
The pleural effusion was serous and exudative. Cytologic 
examination revealed benign features. Pleural needle biopsy 
did not reveal an accurate diagnosis in two malignant SFT 
cases. Seven cases had incidental findings. A history of 
smoking was present in three male patients. Transthoracic 
biopsy was performed for preoperative pathologic diagnosis 
in one case.

INTRODUCTION

Solitary Fibrous Tumor (SFT) is an uncommon soft tissue 
tumor, initially reported as a pleura-based lesion, but 
recently described in numerous sites including liver, lung, 
orbita, nasal passages, skin, thyroid, and gastrointestinal 
tract (1). A ’patternless pattern’ is the characteristic feature 
of the lesion. Oval or spindle cells are arranged in storiform, 
fascicular and hemangiopericytomatous patterns. They 
may contain myxoid, fibrotic and hyalinized areas. All SFT 
of pleura and extrapleural origin consistently express CD 
34 and vimentin. Although most SFT behave in a benign 
fashion, some recur locally and metastasize. Malignant SFT 
may be cured by simple excision. The behavior of SFT is 
unpredictable (2-4).

Recent studies have shown that tumor cell adhesion 
molecules CD44 and matrix metalloproteinases (MMP-2) 
are expressed strongly in many tumors and are associated 
closely with invasion and metastasis. CD44 is a cell surface 
glycoprotein expressed in lymphocytes, monocytes and 
granulocytes. CD44 is implicated in cell migration, 
lymphocyte homing and tumor metastasis (5). MMP-2, 
among other MMPs, primarily hydrolyzes type IV collagen, 
the major structural component of basement membrane. 
Numerous studies have shown that MMP-2 is overexpressed 
in various human cancers and is implicated in tumor 
initiation, invasion, angiogenesis and metastasis (6). The 
aim of this study was to analyze the correlation of CD44 
and MMP-2 expression with histopathological parameters 
in pleuro-pulmonary SFT.

MATERIAl and METhOD

We reviewed 10 patients who had undergone surgical 
resection for benign or malignant SFT. Clinical findings 
and follow-up information were obtained for all patients 
from clinical cards or directly from the patients’ families. 
Haemotoxylin-Eosin stained sections were reexamined 
for evaluation of histopathological parameters (degree of 
cellularity, keloid type collagen deposition, perivascular 
hyalinization, hemangiopericytoma-like area, nuclear 
pleomorphism, number of mitoses, necrosis, cyst formation, 
and myxoid changes).

The cases were classified as benign or malignant according 
to criteria reported by England at al. as follows: mitotic 
count more than four mitoses per 10 high power field 
(HPF), tumour necrosis, hypercellularity, and nuclear 
atypia (7). The cases were staged according to the de 
Perrot scheme (from stages 0 to 4) (6, 8). All cases were 
stained immunohistochemically with CD34, calretinin and 
cytokeratin 5/6 (Neomarker prediluted). Immunostaining 
of CD44 (CD44Std/HCAM Ab-4, Neomarker prediluted) 
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Complete resection was performed in all cases. 9 cases 
had tumor arising from pleura (3 from the visceral and 
6 from the parietal pleura). Left pneumonectomy was 
performed for one intrapulmonary tumor. Three cases 
(30%) originated from the right and 7 (70%) from the left 
hemithorax. 2 malign SFT cases had multiple masses and 
were localized in the left hemithorax. According to the de 
Perrot staging scheme, 5 cases (50%) were stage 0, whereas 
3 cases were stage 1, and 2 cases were stage 4. Tumor size 
ranged from 5 to 27 cm (mean 15.5 cm) (Table I). Tumor 
diameter of malignant SFT cases was higher than benign 
SFT (p=0.044). Tumor diameter of SFT in female patients 
were significantly higher than male patients (p=0.033). The 
diameter of the tumors localized in visceral pleura and 
lung were higher than those localized in the parietal pleura 
(p=0.038).

Malign SFT cases showed pleomorphism, >4 mitoses/10 
HPF and tumor necrosis. Keloid type collagen, hypocellular 
and hypercellular areas were observed in all cases (Figure 
2). Only one benign SFT had no keloid type collagen. 
Perivascular hyalinization was not observed in 5 benign 
SFT cases. Only one malignant SFT and 3 benign SFT 
cases contained a hemangiopericytoma-like area (Figure 
3). One malignant SFT and 2 benign SFT cases showed 
myxoid changes, whereas 6 (2 malignant SFT and 4 benign 
SFT) patients had cyst formation (Figure 4). Nuclear 
pleomorphism was observed only in two malignant SFT 
cases. Multiple tumor masses, pleomorphism and high 
mitotic activity (more than four mitotic figures per 10 
HPF) were observed in malignant SFT (Figure 5). Tumor 
necrosis was observed in 2 malignant SFT cases. All cases 
expressed strong CD44 in the cell membrane (Figure 6). 
Only 2 malignant SFT and 1 intrapulmonary SFT cases 

Figure 1: SFT infiltrating the bronchial wall (H&E; x400). Figure 2: Hypercellular and hypocellular areas (H&E; x200).

Figure 3: Hemangiopericytoma-like area (H&E; x400). Figure 4: Cyst formation (H&E; x100).
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expressed focal MMP-2. Endothelial MMP-2 expression 
was observed in intrapulmonary SFT whereas tumour cells 
and endothelial cells were positive in 2 malignant SFT cases 
(Figure 7, 8) (Table II).

The postoperative course was uneventful in 9 cases. The 
female patient with malignant SFT died from heart failure 
postoperatively. All cases except one were followed-up 
for 13-92 (mean 47) months.  Squamous cell carcinoma 
in the right lower lobe was detected in the male patient 
with malignant SFT 6 years later. He underwent inferior 
bilobectomy with right thoracotomy. This case was stage 
T2N1M0. He had chemotherapy and he is alive with no sign 
of recurrence. Other cases are still alive without recurrence. 

DISCUSSION

Pleural SFT is an uncommon spindle cell mesenchymal 
tumor. The origin of SFT is controversial. Studies suggested 

that CD34 positive submesothelial interstitial dendritic 
cells may be the stem cells that give rise to SFT (11). Specific 
vascular endothelial cell markers, such as VEGFR-1, Tie-2 
and c-met have been reported to be expressed in SFT. These 
findings indicate that most SFT may be closely related to 
vascular or lymphatic endothelial cells (12).                                  

SFT make up fewer than 5% of pleural tumors (13). 
Despite their rarity, it is important to differentiate them 
preoperatively from malignant localized mesotheliomas. 
CD34, calretinin and cytokeratin 5/6 immunostaining in 
addition to gross, histologic and clinical findings are usually 
effective in distinguishing most pleural spindle cell tumors. 
In this study, all cases were positive for CD34 but negative 
for calretinin and cytokeratin 5/6. 

We observed female predominance. Most of our cases 
were in the fourth to sixth decades. This finding is similar 

Figure 5: Cellular pleomorphism and mitoses (H&E; x200). Figure 6: Diffuse positive membraneous immunostaining for 
CD44 (CD44, x200).

Figure 7: Positive immunostaining for MMP-2 in malignant SFT 
(MMP-2, x200).

Figure 8: Endothelial immunostaining for MMP-2 in 
intrapulmonary SFT (MMP-2, x400).
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to the literature. Asbestos exposure was not observed in 
the literature but 3 patients (30%) in the present study 
had asbestos exposure. This finding may be explained 
by the frequency of environmental asbestos exposure 
in Central Anatolia. It is also interesting that, the case 
with intrapulmonary SFT is from the Cappadocia area.  
Intrapulmonary SFT associated with erionite exposure has 
not been reported previously.

Hypertrophic pulmonary osteoarthropathy and 
hypoglycemia have been reported with SFT (1). However, 
these symptoms were not observed in this study.

A definitive diagnosis for intrapulmonary SFT can 
be made by bronchoscopic biopsy with the help of 
immunohistochemical assays. Transthoracic fine-needle 
aspiration biopsy can be a useful diagnostic procedure in 
unresectable tumors. However, diagnosis of pleural SFT 
can rarely be achieved before surgical resection (14). 

SFT usually presents as a solitary mass. In the present study 
two malignant SFT cases had multiple masses. The median 
tumor size was 15.5 cm (range 5-27 cm). A diameter higher 
than 10 cm was related with a lethal course and recurrence 
(15). A high mitotic index revealed poor prognosis. Neither 
diameter nor high mitotic count was related with prognosis.

Table I: Clinical features of 10 SFT cases

Case Age/sex Asbestos/erionite exposure location/site Tumor size (cm) Solid/multiple Follow up (months)
1 60/M No RP 27 Solid 92
2 56/F Erionite exposure Left lung 16 Solid 87
3 65/F Asbestos exposure RV 7 Solid 81
4 71/F Asbestos exposure LP Mean 14 Multiple Postoperative ex
5 63/M Asbestos exposure LP Mean 18 Multiple 72
6 30/F No LP 15 Solid 51
7 55/F No LP 21 Solid 43
8 48/M No LP 27 Solid 41
9 51/F No RP 4,5 Solid 13

10 46/F No LV 5 Solid 26
R: right, L: left, V: visceral pleura, P: parietal pleura, F: female, M: male.

Table II: Pathological features of SFT

Case
Keloid 

type 
collagen

Perivascular
hyalinisation

hemangio-
pericytoma 

like area

Pleomor-
phism

Mitoses/10 
hPF

Tumor 
necrosis Cyst Myxoid 

changes B/M CD44 MMP-2

1 Yes No Yes No 1 No Yes Yes B +++ _
2 Yes No Yes No 2 No Yes No B +++ +
3 Yes Yes No No No No No No B +++ +++
4 Yes Yes No Yes 6 Yes Yes No M +++ +++
5 Yes Yes Yes Yes 5 Yes Yes Yes M +++ _
6 No Yes No No No No No No B +++ _
7 Yes No No No 1 No No Yes B +++ _
8 Yes No No No No No Yes No B +++ _
9 Yes No No No No No No No B +++ _

10 Yes Yes Yes No 2 No Yes No B +++ _
B: benign, M: malignant.
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In our cases, we often observed keloid type collagen, and 
hypocellular and hypercellular areas. We did not observe 
any keloid type collagen in one benign SFT case. Nuclear 
pleomophism was observed in two malignant SFT cases.  In 
3 benign SFT cases, the mitotic count was higher than 4. 
Myxoid changes in SFT are uncommon. In this study, we 
observed myxoid changes in one benign and 2 malignant 
SFT cases.

Watanabe et al. reported a case with synchronous malignant 
SFT of the pleura and adenocarcinoma of the lung (16).  
We detected pulmonary squamous cell carcinoma with 
malignant SFT in a male patient 6 years later. He had a 
history of asbestos exposure and smoking. These are risk 
factors for lung carcinoma.

Data in the literature show that the de Perrot stratification 
of SFT is a reliable prognostic indicator (14). In this study, 
neither England criteria, de Perrot stratification nor 
histopathological and immunohistochemical findings were 
related with prognosis.

The best treatment of benign and malignant SFT is 
complete surgical resection. In our series, complete surgical 
resection was performed in all cases. Sporadic mutations 
in platelet-derived growth factor receptor (PDGFR), and 
immunohistochemically PDGFR and hepatocyte growth 
factor receptor were detected in SFT (14). Specific inhibitory 
molecules were suggested in metastatic SFT treatment.

An important matter for discussion is the malignant 
potential of these tumors because they may recur locally 
and even metastasize to distant sites (17, 18). Malignant 
SFT was classified according to England criteria but benign 
SFT may invade the intercostal muscle or may recur as 
malignant SFT (2, 3). Some markers were suggested to be 
potentially useful to determine the prognosis of SFT. Sun 
et al. suggested that bFGF and Ki67 were diagnostically 
relevant for the evaluation of malignant solitary fibrous 
tumor (19). P53 positivity was observed in malignant PSFT 
whereas CD34 positivity was low (20). Cytogenetic data 
on pleural SFT are sparse. A 48,XY,+8,+8, del(9)(q22q32) 
karyotype was reported in a case of recurrent malignant 
SFT (21). The most frequent defects in benign SFT of the 
pleura were losses on chromosomal arms 13q, 4q and 21q.  
Significant gains at chromosome 8 and 25q were observed 
(22). Cytogenetic analyses revealed multiple chromosomal 
aberrations such as deletions (9) (q21qter) and a marker 
chromosome ish der (9)(ABL+) in a malignant pleural SFT 
(23). These findings support that a gene on 9q22 might be 
involved in the pathogenesis of SFT.

Adhesion molecules play an important role in tumor 
metastasis. CD44 is expressed in a wide variety of cell 
types, including leukocytes, alveolar macrophages, 
fibroblasts, vascular endothelial cells and various tumor 
cells. Leukocytes predominantly express CD44H, which 
is an 80-90 kDa glycoprotein sometimes referred to as the 
standard form (CD44s) (5). CD44s expression correlates 
with prognosis of soft tissue sarcomas and therefore may 
have a pathogenetic role in tumor progression (9, 12, 
24). However, loss of CD44 expression in gastrointestinal 
stromal tumors was associated with significantly increased 
tumor size and proliferation (9). The CD44 immunoreactive 
site in soft tissue sarcomas was dominated by either the 
cell membrane or the cytoplasm (25). In our analysis, 
membranous expression was accepted as a positive pattern. 
All of our cases expressed strong membranous CD44s. 
Only CD44 with membranous expression may work as an 
adhesion molecule for tumor metastasis.  However this was 
not different between benign and malignant SFT in the 
present study.     

Matrix metalloproteinases (MMP) are enzymes which 
perform a homeostatic role in mesenchymal tissue and 
function in both tumorigenesis and metastasis. MMP 
are capable of degrading almost all extracellular matrix 
components with MMP-2 particularly degrading basement 
membrane type-IV collagen. Despite the importance of 
MMP activity in carcinomas, little is known about the 
role of MMP-2 expression in soft tissue sarcomas. MMP-
2 expression was associated with poor prognosis and less 
favorable histological grade in soft tissue tumors (26). 
Roebuck et al. demonstrated endothelial MMP-2 activity 
as an essential process that supports the requirement for 
increased substrate supply for an expanding cell population 
in sarcomas (10). Our results showed that 2 malignant SFT 
cases with multiple masses and one intrapulmonary SFT 
case had MMP-2 positivity. Endothelial MMP-2 activity 
was observed in intrapulmonary SFT.

Our results suggest that CD44 positivity is not associated 
with England criteria. However, MMP-2 expression is 
correlated with England criteria.
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histopathological Examination of Patients operated on 
for a neck Mass: 4-Year Follow-Up Results

   Boyunda Kitle Nedeniyle Opere Edilen Hastaların Histopatolojik 
İncelemesi: 4 Yıllık Takip Sonuçlarımız 

Mahmut ÖzKIRIŞ, Mehtap KAlA
Department of Ear, Nose and Throat, Special Tekden Hospital,  KaYSERİ, TuRKEY

ABSTRACT

Objective: To investigate the diagnostic distribution of neck masses 
treated surgically at our clinic and also to discuss the clinical 
presentation and histological finding of these pathologies. 

Material and Method: We retrospectively reviewed the records (age, 
sex, clinical presentation and histological findings) of 201 patients 
who presented at our clinic with neck masses between  2006 and 2010.

Results: Of the 201 patients, 98 (48.75%) were classified as 
inflammatory masses, 67 (33.33%) as neoplastic neck masses, and 36 
(17.91%) as congenital neck masses. The mean age was 27.2±17.2 in 
patients with inflammatory neck masses and 11.4±4.6 for congenital 
neck masses. In the neoplastic neck masses group, the mean age was 
37.4±11.6 for benign lesions but 49.4±20.6 in malignant lesions. 

Conclusion: When a neck mass is seen, neoplasms should be 
considered in older adults and inflammatory and congenital 
masses in children and young patients. Although the history, 
medical examination and additional diagnostic methods provide 
important information, the exact diagnosis may only be obtained by 
histopathological examination. 

Key Words: Neck masses, Pathology, Operative surgical procedure

ÖZ

Amaç: Kliniğimizde, boyunda kitle nedeniyle takip edilmiş ve cerrahi 
uygulanmış olan hastaların tanısal dağılımını saptamak, ayrıca bu 
olguların klinik ve histopatolojik özelliklerini tartışmak. 

Gereç ve Yöntem: Kulak Burun Boğaz kliniğimizde, 2006-2010 yılları 
arasında boyun kitlesi nedeniyle takip edilmiş, tanı ve tedavi amacıyla 
cerrahi uygulanmış 201 olgunun (107 erkek, 94 kadın) dosyaları yaş, 
cinsiyet, klinik ve histopatolojik bulguları not edilerek retrospektif 
olarak incelendi.  

Bulgular: Boyun kitlelerinin 98’i (%48,75) enflamatuvar, 67’si 
(%33,33) neoplastik, 36’sı (%17,91) konjenital orijinli idi. Neoplastik 
kitlelerin 44’ü (%65,67) benign, 23’ü (%34,32) malign karakterde idi. 
Yaş ortalaması enflamatuar kitlelerde 27,2±17,2, konjenital kitlelerde 
ise 11,4±4,6 idi. Benign kitleli hastalarda yaş ortalaması 37,4±11,6 
iken malign kitleli hastalarda yaş ortalaması 49,4±20,6 idi.

Sonuç: Boyunda kitle ile karşılaşıldığında, ileri yaşlardaki hastalarda 
neoplazmları, çocuk ve genç hastalarda ise enflamatuvar ve konjenital 
kitleleri düşünmek gerekmektedir. Anamnez, fizik muayene ve 
yardımcı tanı yöntemleri önemli bilgiler verse de kesin tanı elde 
edilen parçanın histopatolojik incelemesiyle konulabilecektir.

Anahtar Sözcükler: Boyun kitlesi, Patoloji, Cerrahi tedavi

play a role in the etiology of lesions that create a swelling 
in the neck and lesions in this region therefore require a 
careful differential diagnosis process. A detailed history 
and physical examination are essential. We present our 
retrospective evaluation of neck masses that had undergone 
diagnosis and treatment at our clinic in the last four years.

MATERIAl and METhOD

The study population included 201 cases who had presented 
at our Ear Nose Throat clinic between 2006 and 2010 
and were diagnosed histopathologically with excisional 

INTRODUCTION

Neck masses are a problem encountered by all physicians 
and especially Ear Nose Throat specialists. A neck mass can 
be defined as any abnormal growth or development from 
the skull base to the level of the clavicula (1). The approach 
to neck masses is particularly important as the neck 
contains 35-50% of all lymph nodes in its lymphatic chain 
together with many vital organs (2, 3). Causes of a neck 
mass are generally classified as inflammatory, neoplastic and 
congenital (2).  There are many different factors that may 
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examination. Radiological evaluation frequently provides 
guidance but the definite diagnosis in these patients is 
usually only made by the histopathological investigation of 
the surgically excised tissue samples (1-3).

One of the first features to consider in patient presenting 
with a neck mass is the age (4). Inflammatory and congenital 
causes are common in the etiology of neck masses in 
children and adolescents (5). A malignancy must be ruled 
out in adults who drink and smoke. Factors that increase the 
risk of neoplastic disease must be queried. The presence of 

and incisional biopsy. We obtained the patient’s history, 
physical examination, laboratory and imaging results, 
treatment used, histopathological diagnosis and follow-up 
duration from patient files. All 201 cases had a detailed 
diagnosis and physical examination and one or more 
of the diagnostic imaging methods of ultrasonography, 
computed tomography (CT) or magnetic resonance 
imaging (MR). Excisional or incisional biopsy under local 
or general anesthesia had been used for the diagnosis in 
all cases. Patients thought to have an infectious etiology 
were administered antibiotic treatment for 15 days and 
an excisional biopsy performed afterwards if there was no 
clinical improvement. Patients whose diagnosis had been 
made with non-surgical methods (such as fine needle 
aspiration biopsy) or who were metastatic and the primary 
was not in the neck were excluded from the study. The tissue 
samples of all patients who had undergone excisional or 
incisional biopsy were evaluated at the pathology laboratory. 
The statistical analysis of our study was with the SPSS 10.0 
package software.

RESUlTS

The male/female distribution was 107 to 94 and the age 
range was 5-74 (mean age 37.4). The definite diagnosis 
of the cases was with histopathological investigation. 
The histopathological diagnosis of the neck masses were 
inflammatory in 98 (48.75%), congenital in 36 (17.91%) and 
neoplastic in 67 (33.33%) (Figure 1-4). Reactive lymphoid 
hyperplasia was the most common inflammatory lesion [47 
cases (47.95%)] and a thyroglossal duct cyst was the most 
common congenital mass [18 cases (50%)]. Neoplastic 
masses were malignant in 23 (34.32%) and benign in 44 
(65.67%) cases. The most common malignant neoplastic 
mass was a lymphoma [10 cases (43.47%)], and the most 
common benign neoplastic mass was a lipoma [16 cases 
(36.36%)]. The mean age was 27.2±17.2 for inflammatory 
masses and 11.4±4.6 for congenital masses. Patients with a 
benign neoplastic mass had a mean age of 37.4±11.6 while 
those with a malignant neoplastic mass had a mean age of  
49.4±20.6 (Table I).

DISCUSSION

A neck mass is frequently encountered in ear nose throat 
practice and can be seen at any age group. Many factors 
play a role in the etiology of neck masses but inflammatory, 
neoplastic, congenital and traumatic causes should be 
especially considered in the differential diagnosis (2, 3). A 
systematic diagnostic approach is essential with so many 
etiological factors. The first diagnostic step for the patient 
presenting with a neck mass is a good history and physical 

Table I: Distribution of neck masses of inflammatory, 
congenital and neoplastic origin

Inflammatory Masses 98 (48.75%)
Reactive lymph node hyperplasia 47
Tuberculosis 28
Chronic Sialoadenitis 18
Castleman’s Disease 2
Sarcoidosis 1
Kikuchi’s Disease 1
Cat Scratch Disease 1
Congenital Cysts 36 (17.91%)
Thyroglossal Duct Cyst 18
Epidermal Cyst 10
Brachial Cyst 4
Dermoid Cyst 3
Hemangioma 1
Neoplastic Masses 67 (33.33%)
A. Maligant neoplastic masses 23
Lymphoma 10
Squamous Cell Carcinoma 8
Mucoepidermoid Carcinoma 3
Renal Cell Carcinoma Metastasis 1
Adenocarcinoma 1
B. Benign neoplastic masses 44
Lipoma 16
Pleomorphic Adenoma 14
Monomorphic Adenoma 6
Warthin Tumor 5
Paraganglioma 2
Schwannoma 1
TOTAl 201 (100%)
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other local and systemic symptoms besides those belonging 
to the neck mass must also be investigated. The patient’s 
own history and family history are of vital importance in 
the differential diagnosis (6).

The mass size, growth rate, mobility, caloric status and 
sensitivity are also criteria that should be evaluated in the 
differential diagnosis. The mass may appear suddenly in 
many patients, and is frequently painful and sometimes 
accompanied by some redness. These signs should 
indicate an infection more than a neoplastic process. A 
simple physical examination and full blood count instead 
of immediate advanced investigations can be sufficient 
to determine the origin of the infection. The patient is 
given antibiotic treatment in such cases. An incisional or 
excisional biopsy may be required if there is no resolution 
of the mass despite antibiotic treatment (7-9).

Diagnostic tests play an important role in differential 
diagnosis of neck masses. The physical examination 
indicates the diagnostic methods to use. For example, 

Figure 1: Mass lesion at the 
right neck region on axial 
section neck Computed 
Tomography (Castleman’s 
Disease).

Figure 2: A germinal center and vascular proliferation that are the 
typical histopathological findings of Castleman’s disease (H&E, 
x200). 

Figure 3: Case with renal cell carcinoma metastasis.

Figure 4: Histopathological appearance of renal cell carcinoma 
metastasis case (H&E, x400).
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ultrasonography and Doppler would be important for a 
pulsating mass or one with a murmur, indicating a vascular 
lesion. The differential diagnosis of congenital cystic neck 
masses may require ancillary diagnostic methods such 
as ultrasonography, salivary gland lesions may require 
sialography and ultrasonography, inflammatory masses 
may require fine needle aspiration cytology and incisional 
and excisional biopsies while neoplastic formations or 
determining the relationship of masses with surrounding 
tissues may require CT and MR. The definite diagnosis is 
always by the pathologic evaluation of the mass  (10,11). 

Inflammatory lesions are the most common neck masses 
in many studies from our country and this is supported 
by our own study (8, 9, 12). Inflammatory lesions take first 
place among neck masses in developing countries while 
congenital and neoplastic masses are most common in 
developed countries (1, 2). 

Neoplastic masses are the most frequent neck mass in 
patients aged 40 or over while inflammatory masses are the 
most common in children due to the high incidence of upper 
respiratory tract infection (7). The second most common 
neck mass in children are congenital masses (5). The most 
common congenital mass in our study was thyroglossal duct 
cyst (18 cases). We had 67  (33.33%) neoplastic masses in 
our study and 23 (34.32%) were malignant. The malignancy 
rate in neoplastic neck masses has been reported as 33-64% 
and advanced age has been stated as one of the factors in 
this difference  (1).

A neck mass is the first sign in 5% of cancer patients. A neck 
mass is found at presentation in 12% of patients with head 
and neck cancers. It is therefore necessary to investigate the 
whole body if a neoplasm is suspected in elderly patients 
with a neck mass  (2). Lee and Fernandes have reviewed the 
approach to neck masses and emphasized that a systematic 
evaluation is essential both for diagnosis and treatment 
(13).

Neoplastic masses are common in the elderly but can also 
be seen in the young population. These masses may be the 
local primary tumor itself or a result of distant metastases. 
80% of the malignant neoplastic masses in the neck are 
derived from the upper airways and the gastrointestinal 
system  (6, 7).

Torsiglieri et al. have evaluated 445 cases of childhood neck 
masses and found a 61% accuracy rate when they analyzed 
the preoperative preliminary diagnosis and postoperative 
definite diagnosis. They therefore state that all diagnostic 
methods need to be used before surgery (14). Our accuracy 

rate regarding preoperative preliminary diagnosis and 
postoperative definite diagnosis was also 61% (270 cases).

Age is an important factor in the differential diagnosis of 
neck masses. It is necessary to consider neoplasms in elderly 
patients and inflammatory or congenital lesions in children 
and young patients when confronted with a neck mass. 
The history, physical examination and ancillary diagnostic 
methods provide important information but the definite 
diagnosis will be with the histopathologic evaluation of the 
obtained mass.
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ABSTRACT

Objective: Osteosarcoma of the bone accounts for approximately 
20% of all primary malignant bone tumors. Most cases (75-85%) 
are high-grade osteosarcomas. We aimed to introduce low-grade 
osteosarcomas that we found by retrospectively scanning our archives 
because of the diagnostic difficulties, rarity and different therapeutic 
approach required.  

Material and Method: We found 156 osteosarcoma cases in the 
archives of the Department of Pathology of Istanbul University, 
Cerrahpaşa Faculty of Medicine covering the period 2000 to 2010. 
These cases included 141 high-grade and 15 low-grade osteosarcomas. 

Results: Low-grade osteosarcomas made up 10.4% of all 
osteosarcomas. Age and sex distribution were 19 to 54 (median 
33.6) with 9 females and 6 males. Most cases were located in the 
distal femur while others were in the proximal tibia, the left wrist, 
the distal tibia and the right knee. The tumors were generally made 
up of relatively well-formed trabeculae of woven bone surrounded by 
a moderately cellular spindle cell proliferation entangled in collagen 
fibers. Thirteen cases were reported as parosteal osteosarcoma, one 
as intramedullary well-differentiated osteosarcoma, and one as 
low-grade osteosarcoma metastasis in the lung. 

Conclusion: Low-grade osteosarcomas account for approximately 
3-5% of all osteosarcomas. They are more commonly seen in women 
and 9 cases out of 6 were female in our series. The average age was 
33.6 (19-54). The distal femur was the most common localization as 
is typical in osteosarcomas. In contrast to high-grade lesions, surgery 
will be sufficient in low-grade osteosarcomas. The survival rate 
ranges from 90% to 100%. Differentiating low-grade osteosarcomas 
from high-grade osteosarcomas and benign lesions and using a 
multidisiplinary approach for the diagnosis, treatment and follow-up 
periods are of vital importance.  

Key Words: Osteosarcoma, Juxtacortical, Prognosis

ÖZ

Amaç: Osteosarkomlar primer malign kemik tümörlerinin %20’sini 
oluşturmaktadır. Olguların çoğu ( %75-85) yüksek dereceli 
osteosarkomlardır. Nadir rastlanması, tanı güçlüğü ve farklı tedavi 
yaklaşımı nedeniyle retrospektif arşiv taramasıyla saptanan düşük 
dereceli osteosarkom olgularını sunmayı amaçladık. 

Gereç ve Yöntem: İ.Ü. Cerrahpaşa Tıp Fakültesi Patoloji Anabilim 
Dalı’nda 2000-2010 yılları arası arşivinde 156 osteosarkom olgusu 
bulunmuştur. Bu olguların 141’i yüksek dereceli, 15’i ise düşük 
dereceli osteosarkom tanısı almıştır.  

Bulgular: Düşük dereceli osteosarkomlar, osteosarkomlar içinde 
%10,4’lük bir orandadır. Olguların 9’u kadın, 6’sı erkektir. Yaş 
dağılımı 19 ile 54 arasındadır (ortalama 33,6). Yedisi femur distali, 
biri tibia proksimali, biri sol el bileği, biri tibia distali, biri sağ diz 
yerleşimli olup 3 olgunun yerleşim yerleri bilinmemektedir. Bir olgu 
akciğer metastazı kayıtlıdır. Tümörler genelde orta-belirgin iğsi hücre 
proliferasyonu ve kollagen liflerle çevrili iyi şekillenmiş ağsı kemik 
trabeküllerinden yapılıdır. On üç olgu parosteal osteosarkom, bir 
olgu intramedüller düşük dereceli osteosarkom/fibroblastik, bir olgu 
ise akciğerde düşük dereceli osteosarkom metastazı tanısı almıştır.

Sonuç: Düşük dereceli osteosarkomlar, tüm osteosarkomların yaklaşık 
%3-5’ini oluşturmaktadır. Düşük dereceli osteosarkomlar kadınlarda 
daha sık görülür. Olgularımızda da 9:6 oranında kadın üstünlüğü 
görülmüştür. Ortalama görülme yaşı 33,6 (19-54) olarak izlenmiştir. 
En sık yerleşim yeri olan femur distal uç olup olgularımızda da benzer 
özellik göstermektedir. Yüksek dereceli osteosarkomlardan farklı 
olarak düşük dereceli osteosarkomlarda cerrahi tedavi tek başına 
yeterlidir. Beklenen yaşam süresi %90-100 arasında değişmektedir. 
Oldukça iyi prognoza sahip bu tipin yüksek dereceli tipten ayrılması, 
ayırıcı tanı güçlüğü oluşturan selim lezyonlardaki örtüşmenin iyi 
değerlendirilmesi ve multidisipliner yaklaşımlarla hasta tanı, tedavi 
ve izlem planının sürdürülmesi yaşamsal önem taşımaktadır. 

Anahtar Sözcükler: Osteosarkom, Jukstakortikal, Prognoz
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(Figure 2). The age distribution was 19 to 54 (mean 33.6 
years). The most frequent location was the distal femur 
(7 cases) followed by the proximal tibia (1 case), left wrist 
(1 case), distal tibia (1 case) and right knee (1 case). The 
location was unknown in 3 cases. One case had a record of 
lung metastases (Figure 3). 

Radiological investigation showed an expansive, sclerotic 
lesion extending to the surrounding soft tissue in most 
cases (Figure 4). One case had a destructive mass lesion 
that extended to the surrounding soft tissue and the PET 
CT showed an appearance consistent with metastasis in the 
iliac lymph nodes (Figure 5).

Microscopic examination showed that the tumors consisted 
of moderate to marked spindle cell proliferation and well-
formed woven bone trabeculae surrounded by collagen 
fibers (Figure 6A, B). Mitosis was very rare and the cells 
did not show marked cytological atypical features. The 
tumor contained irregular woven bone in some areas 
and resembled fibrous dysplasia. These tumors can be 
differentiated from fibrous dysplasia with their permeative 
pattern (10-12). There were also parosteal osteosarcoma 
cases with osteochondromatous areas among our cases. 
However, the chondrocyte arrangement in our parosteal 
osteosarcoma cases was irregular in contrast to the 
columnar arrangement in the cap of the osteochondroma. 
It is also possible to see fatty or hematopoietic bone marrow 
tissue between the bone trabeculae in osteochondroma 
while our parosteal osteosarcoma cases had spindle cell 
proliferation (13). We also observed myofibroblastic 
spindle cell proliferation similar to myositis ossificans but 
the differential diagnosis was facilitated by the lack of a 
peripheral area showing maturation towards bone and 
the radiological features (14). One tumor had occasional 
areas similar to a giant cell tumor. We first received a tru-
cut biopsy material that contained giant cell areas of this 
tumor and the diagnosis was giant cell lesion in soft tissue. 
However, the curettage material showed areas resembling a 
giant cell tumor and a component of seconary aneurysmal 
bone cyst. The resection material then revealed that the 
main tumor consisted of anastomosing bone trabeculae 
separated by fibrous tissue that made up of fibroosseous 
tumor, accompanied by giant cells. There was moderate 
nuclear pleomorphism in the spindle cells of the tumor 
(Figure 7A-C). This case was diagnosed as low-grade 
fibroblastic type intramedullary osteosarcoma containing 
areas resembling fibrous dysplasia. Thirteen cases received 
a diagnosis of parosteal osteosarcoma while one case 
was diagnosed as pulmonary low-grade osteosarcoma 
metastasis. 

INTRODUCTION

Osteosarcomas make up 20% of primary malignant 
bone tumors (1). Most cases (75-85%) are high-grade 
osteosarcomas (conventional and histological subtypes: 
Osteoblastic, Telangiectatic, Fibroblastic, Chondroblastic 
Small cell, etc.). Others are high-grade secondary 
osteosarcomas (10%), intramedullary well-differentiated 
osteosarcomas (1%), surface osteosarcomas (juxtacortical 
osteosarcoma, parosteal osteosarcoma) (3-5%), and 
juxtacortical intermediate-grade chondroblastic osteo- 
sarcomas and periosteal osteosarcomas (2-4%) (2). Cases 
are older than 25 years in 60% and older than 40 years in 
13-30% with slight male predominance (3). The location 
is usually the metaphysis of long bones and especially the 
distal femur, tibia upper end and humerus upper end (4). 
The diaphysis and epiphysis are involved rarely and the 
flat bones (skull and facial bones, pelvis, scapula) (5), the 
vertebrae (6) and short bones can be affected less frequently 
(7). Radiological investigation reveals a large mass with 
irregular borders and a destructive, mixed, lytic and blastic 
character and frequent soft tissue invasion in high-grade 
osteosarcoma cases whereas low-grade cases are sclerotic 
and generally arise from the cortical aspect.

Low-grade osteosarcomas consist of parosteal 
osteosarcomas with a rate of 3-5% and intramedullary 
low-grade osteosarcomas with a rate of 1% (1). Parosteal 
osteosarcomas are seen at a slightly later age than 
conventional type and are frequently seen in the 3rd to 
4th decade. They are more frequent in females in contrast 
to high-grade osteosarcomas. The typical location is the 
distal femur body, posterior aspect of metaphysis (1). 
Intramedullary low-grade osteosarcomas are seen in the 
3rd decade with equal sex distribution and are usually 
located in the femur or tibia (8,9). We aimed to present the 
low-grade osteosarcoma cases we found on a retrospective 
archive screening as they are rare, the diagnosis is difficult 
and a different treatment approach is needed.

MATERIAl and METhOD

We found a total of 156 osteosarcoma cases between 2000 
and 2010 in the archives of Istanbul University, Cerrahpaşa 
Faculty of Medicine, Department of Pathology. 141 of these 
were high-grade and 15 were low-grade osteosarcomas. The 
cases were re-evaluated after grouping according to age, 
gender, location and microscopical features.

RESUlTS

Low-grade osteosarcomas made up 10.4% (15/156) of all 
osteosarcomas (Figure 1). There were 9 females and 6 males 
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DISCUSSION

Osteosarcomas make up 20% of primary malignant bone 
tumors (1). Most (75-85%) are high-grade osteosarcomas. 
Low-grade osteosarcomas make up approximately 3-5% 
of all osteosarcomas (2). In our series, rate for low-grade 
osteosarcomas was 10.4% among all osteosarcomas 
(15/156). 

High-grade osteosarcomas are seen more commonly in 
males (3) while low-grade osteosarcomas (and especially 
parosteal osteosarcoma) are more frequent in females (1). 
We had a female predominance at a rate of 9:6. The mean 
age for low-grade osteosarcomas is the 3rd to 4th decades 
(3) and was similarly 33.6 (19-54) in our cases. The most 
common locations for low-grade osteosarcomas are 
reported as the distal femur, proximal tibia and humerus 

Figure 1: The 156 osteosarcoma cases were divided into 141 
with high-grade osteosarcoma (89.6%) and 15 with low-grade 
osteosarcoma (10.4%).

Figure 2: Gender distribution of low-grade osteosarcoma cases: 
9 females, 6 males.

Figure 3: 
Locations:               
A- Distal femur 
(7 cases),                       
B- Proximal 
tibia (1 case),                   
C- Distal tibia (1 
case), D- Left wrist 
(1 case), E- Right 
knee (1 case),          
F- Lung metastasis 
(1 case),                       
g- Unknown 
location (3 cases).

0 2 4 6 8 10

Figure 4: Direct x-ray - Right tibia distal posterolateral side has 
an expansive, sclerotic lesion that extends to the surrounding soft 
tissue, which shows increased opacity consistent with osteoblastic 
activity increase.
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Figure 5: PET-BT- Increased fluorodeoxy glucose (FDG) enhancement in the right acetabular area, appearance consistent with metastasis 
in the precoccygeal space and left internal iliac chain.

Figure 6: A) Parosteal osteosarcoma showing well-formed bone trabeculae inside collagenized tissue and moderate to marked spindle 
cell proliferation (H&E, x400) B) A hypocellular spindle-like stroma separates the bone trabeculae (H&E, x400).

A B
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upper end (4). Similarly, 7 of our 15 cases were located in 
the distal femur. 

Radiological investigation shows a large mass with irregular 
borders and a destructive, mixed lytic and blastic character 
that generally demonstrates soft tissue invasion in high-
grade osteosarcomas while low-grade osteosarcomas 
are sclerotic and usually arise from the cortical aspect 
(14,15). Most of our cases had an expansive, sclerotic lesion 
extending to the surrounding soft tissue. One case had a 
destructive mass lesion extending to the surrounding soft 
tissue and the PET-CT showed an appearance consistent 
with metastasis in the iliac lymph nodes.

The differential diagnosis for intramedullary low-grade 
sarcoma includes fibrous dysplasia (10-12) while myositis 
ossificans should be considered for parosteal osteosarcoma 
(14). The differential diagnosis requires radiological and 
clinical correlation in addition to microscopical features. 
The radiologic imaging of myositis ossificans reveals a 
heterotopic mass with regular borders and peripherally 
radiodense and centrally radiolucent appearance while 
microscopic analyses show central spindle myofibroblastic 
cells and a peripheral area rich in bone with zonal 
organization (14). Parosteal osteosarcomas have irregular 
borders, lobulated contours on radiographic imaging and 
are radiolucent peripherally and radiodense centrally. 
The radiological appearance of fibrous dysplasia is non-
aggressive while microscopy shows woven bone trabeculae 
with prominent branching in contrast to coarse tumor 
trabeculae (10-12).

The tumors in our series resembled fibrous dysplasia in some 
areas. We also had parosteal osteosarcomas that contained 
osteochondromatous areas, tumors that were similar 
to myositis ossificans and some with areas resembling 
giant cell tumors. The components accompanying an 
intramedullary low-grade osteosarcoma-fibroblastic type 
may be heterogenous as in our case and this can lead to 
an misdiagnosis in cases where the biopsy is small and the 
clinical and radiological data are inadequate.

The diagnostic procedure may be an open biopsy, trucut 
biopsy, fine needle aspiration or frozen section depending 
on tumor size, location, the experience and ability of the 
pathology team. An open biopsy should contain the tumor 
and surrounding non-tumoral tissue. Tru-cut biopsy 
materials are helpful in differentiating low-grade and high-
grade osteosarcomas on histology especially when they are 
obtained from areas difficult to access by open biopsy such 
as vertebrae. Fine needle aspiration biopsies are also quite 
useful.

Figure 7: A) Intramedullary low-grade osteosarcoma- Fibroosse-
ous tumor consisting of anastomosing bone trabeculae separated 
by fibrous tissue (H&E, x400) B) Spindle cells show moderate 
nuclear pleomorphism (H&E, x400)  C) Mitotic figures are noted 
(H&E, x400).

A

B

C
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The treatment for high-grade osteosarcomas is surgery in 
addition to neo-adjuvant and adjuvant treatment while 
surgery is adequate by itself for low-grade osteosarcomas 
(1). The 5-year survival rate is 50-80% for localized 
conventional high-grade osteosarcomas and 90-100% for 
low-grade osteosarcomas (16).

Metastasis is rare in classical parosteal osteosarcoma (1). 
Parosteal osteosarcomas with high-grade dedifferentiated 
components, intramedullary extension and a high recurrence 
rate have a worse prognosis and higher metastasis risk than 
the clasical type (1,16-20). Deep location, radiolucency and 
the presence of an ossified area away from the mass should 
indicate a dedifferentiated component on radiological 
investigation. Multiple samples are required for these cases. 
The presence of a dedifferentiated component necessitates 
wide surgical excision in addition to chemotherapy (16-
18). There was one local recurrence and one pulmonary 
metastasis in our series. One case was diagnosed as 
dedifferentiated parosteal osteosarcoma after multiple 
samples were obtained.

It is critical to differentiate low-grade osteosarcomas 
with their better prognosis from the high-grade type, to 
properly evaluate the overlap between benign lesions in the 
differential diagnosis and to develop a treatment plan for 
the patient’s diagnosis, treatment and follow-up using an 
multidisciplinary approach.
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ABSTRACT

Objective: To investigate the correlation between cytology and 
cervical biopsy in patients with squamous cell abnormality on 
cervical cytology. 

Material and Method: The cervical smears diagnosed in our clinic 
between 2005-2008 were reviewed retrospectively. Cases which 
exhibited squamous cell abnormality (n: 374) were evaluated. 

Results: The mean age was 45.15±10.78. In the cytopathological 
results, 256 (68.4%) ASC-US, 21 (5.6%) ASC-H, 31 (8.2%) LSIL, 48 
(12.8%) HSIL, and 8 (4.8%) invasive carcinomas were diagnosed. 
Histopathological results were 213 (57%) nonneoplastic, 85 (22.7%) 
CIN I, 14 (3.7%) CIN II, 34(9.0%) CIN III and 28 (7.5%) invasive 
squamous cell carcinomas. Including all squamous cell abnormalities, 
the sensitivity of the smear test in CIN I and higher grade lesions 
was 56.95% and the false positivity was 43.04%. Excluding ASC-US 
and ASC-H lesions, the sensitivity of the smear test was 77.31% 
and the false positivity was 22.68%. After evaluating cervical cyto-
histopathological correlation, the positive predictive value was found 
to be 100% in invasive carcinoma, 62% in HSIL and 38% in LSIL. 

Conclusion: As the grade of cytopathological result increases, the 
correlation between biopsy and the smear test also increases. The 
high sensitivity of the cervical smear test for high-grade lesions shows 
that it is an effective screening test. 

Key Words: Cytology, Cervical smears, Papanicolaou test, Pathology 

ÖZ

Amaç: Servikal sitolojide skuamöz hücre anormallikleri saptanan 
olguların servikal biyopsi sonuçları ile korelasyonunu araştırmak.  

Gereç ve Yöntem: İstanbul Eğitim ve Araştırma Hastanesinde 
2005-2008 yılları arasında incelenen servikovaginal yayma sonuçları 
geriye dönük olarak incelendi. Skuamöz hücre anormallikleri 
saptanan ve kolposkopik muayene ile servikal biyopsi uygulanan 374 
olgu değerlendirmeye alındı. 

Bulgular: Hastalarımızın yaş ortalaması 45,15±10,78 olarak bulundu. 
Sitopatolojik inceleme sonuçlarında 256 (%68,4) ASC-US, 21 (%5,6) 
ASC-H, 31 (%8,2) LSIL, 48 (%12,8) HSIL, 18 (%4,8) invaziv karsinom 
saptanmıştı. Bu olguların histopatolojik incelemeleri sonucunda 
213 olgu (%57) nonneoplastik, 85 (%22,7) CIN I, 14 (%3,7) CIN II, 
34(%9,0) CIN III, 28 (%7,5) invaziv skuamöz hücreli karsinom tanısı 
aldı. Skuamöz hücre anormalliklerinin tamamı dahil edildiğinde 
yayma testinin CIN I ve daha yüksek dereceli lezyonlar için duyarlılığı 
%56,95, yanlış pozitifliği %43,04 bulundu. ASC-US ve ASC-H 
dışlandığında ise yayma testinin duyarlılığı %77,31, yanlış pozitifliğini  
%22,68 saptadık. Sito-histopatoloji korelasyonu değerlendirildiğinde, 
pozitif öngörüsel değer en fazla invaziv karsinomda (%100), sonra 
sırası ile HSIL (%62) ve LSIL ‘de (%38) saptandı. 

Sonuç: Servikal lezyonların derecesi arttıkça sitoloji-histoloji 
uyumu artmaktadır.  Daha ciddi lezyonlar için servikal yayma 
testinin duyarlılığının yüksek olması etkin bir tarama testi olduğunu 
göstermektedir. 

Anahtar Sözcükler: Sitoloji, Servikal yayma, Papanicolaou testi, 
Patoloji
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classification and the correlation with Pap smear results was 
investigated.

Biopsy results were divided into 4 groups as nonneoplastic  
(chronic cervicitis and inflammation-related regenerative 
changes), LSIL (CIN I/mild dysplasia), HSIL (CIN II 
and CIN III/moderate and severe dysplasia) and invasive 
carcinoma. 

The SPSS (Statistical Package for the Social Sciences) 
software was used for  statistical calculations. A p value 
<0.05 was considered significant for statistical evaluation.  
The Spearman correlation test, Tukey HSD for two-way 
comparisons, one-way variance analysis, the Tamhane 
test and anova test were used for statistical evaluations. 
Two-way comparisons were used to create 2x2 tables and 
calculate the positive predictive values.

RESUlTS

 A total of 374 patients were included in the study. The mean 
age was  45.15 ± 10.78 (range 23-78). The cases ages of the 
cytology categories were compared and the difference was 
found to be significant (p=0.001). A significant difference 
was found between the ages of ASC-US and invasive cancer 
cases (p<0.02). There was also a significant difference 
between the ages of LSIL and HSIL patients (p<0.02) (Table 
I). 

Cytopathologically, there were 256 (68.4%) ASC-US, 21 
(5.6%) ASC-H, 31 (8.2%) LSIL, 48 (12.8%) HSIL, 18 (4.8%) 
invasive carcinoma cases.

We found a significant difference between the ages of the 
nonneoplastic group and CIN I patients  (p=0.001). There 
was also a significant difference between the ages of CIN I 
and squamous cell carcinoma patients  (p=0.002) (Table II). 

Histopathologically, there were  213 (57%) nonneoplastic 
lesions, 85 (22.7%) CIN I cases, 14 (3.7%) CIN II cases, 34 
(9.0%) CIN III cases, and 28 (7.5%) invasive squamous cell 
carcinomas (Table III). 

The relationship between cytopathological and 
histopathological results was significant (r=0.58, 
p=0.0001). When all the squamous cell abnormalities in the 
cervicovaginal cytology was included, the sensitivity of the 
smear test for CIN I and higher grade lesions was 56.95% 
(213/374) while false positivity was 43.04% (161/374). 
When ASC-US and ASC-H were excluded, the sensitivity 
was 77.31% (75/97) and false positivity 22.68% (22/97). 

We were unable to calculate sensitivity, specificity and 
negative predictive value for the patient groups as there were 
no real negative or false negative groups. The correlation 

INTRODUCTION

Cervical cancer is the second most common cancer in 
females globally. It is possible to diagnose earlier and 
manage better compared to past years with the development 
of methods for early diagnosis and treatment.  However, 
it continues to be an important cause of morbidity and 
mortality in women. There are approximately 500.000 new 
cases and 280.000 deaths every year and 83% of these cases 
are from developing countries, making up 15% of female 
cancers  (1).

A significant decrease in the incidence and mortality 
of cervical cancer can be realized with effective cervical 
cytology screening programs (2). However, there is also an 
increase in the diagnosis of precancerous cervix lesions. 
The aim of the  Papanicolaou (Pap) smear test is to detect 
precancerous cervix lesions before they become invasive 
cancer. The accuracy of the Pap smear test is evaluated 
using sensitivity, specificity and predictive value. Evaluating 
the correlation between cervical cytology and biopsy is the 
best method of determining the Pap smear test accuracy. 
However, it is not a perfect method due to the potential 
sampling and interpretation errors (3). 

We retrospectively evaluated the correlation with 
histopathology results in patients who had been 
cytopathologically found to have squamous cell abnormality 
with the cervical smear method.

MATERIAl AND METhOD

The conventional Pap smears obtained from women 
presenting at the İstanbul Training and Research Hospital 
Department of Obstetrics and Gynecology between 2005 
and 2008 were evaluated retrospectively. Patients with 
squamous cell abnormalities in the smear results were 
included in the study. Information related to the patients 
was obtained from the patient files, cytopathology and 
histopathology reports and patient follow-up forms. 

The smears were taken with a CerviBrush® and put on a 
slide. They were then fixed by using a spray from 25-30 
cm and evaluated at our hospital’s pathology laboratory. 
Conventional Pap smear results were classified according 
to the 2001 Bethesda system. A total of 374 patients with  
ASC-US (atypical squamous cells - unknown significance), 
ASC-H (atypical squamous cells where a high-grade 
lesion cannot be eliminated),  LSIL (low-grade squamous 
intraepithelial lesion), HSIL (high-grade squamous 
intraepithelial lesion) or invasive carcinoma underwent 
colposcopic cervical biopsy after 4-6 weeks. Biopsy results 
were evaluated with the cervical intraepithelial neoplasm 
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was calculated using the positive predictive values (PPV) 
according to our study data.

The cyto-histopathological correlation increased in parallel 
to the grade of PPV and was 100%, 62% and 38% for invasive 
carcinoma, HSIL and LSIL, respectively  (Table IV).

The cyto-histopathological comparison for cervical 
intraepithelial lesions (CIN I-II-III) and invasive carcinoma 
revealed that the smear test predictive value increased as 
the epithelial abnormality of the lesion increased and was 
30% for ASCUS, 48% for  LSIL, 87% for HSIL and 59% for  
HSIL+LSIL (Table V).

A cervical intraepithelial lesion (CIN II-III) was found in 
3-5% of the total ASCUS cases. Comparison of the cervical 

invasive disease correlation of ASCUS and ASC-H cases 
showed a higher correlation value for  ASC-H than ASCUS. 

DISCUSSION

The aim of using the cervical smear test is screening sexually 
active women to enable early detection and treatment of 
precancerous lesions and prevent mortality due to cervical 
cancer. There is a relationship between the widespread 
use of the cervical smear test and decreased mortality due 
to invasive squamous cancer. Screening programs have 
therefore been developed all over the world. Cases where a 
cytological abnormality has been detected undergo biopsy 
from the suspect lesions under colposcopy for a definite 
diagnosis (4). 

Table I: Distribution of mean ages of cases where a 
cytopathological epithelial cell abnormality was found

Table II: Distribution of mean ages of histopathological 
diagnostic groups

Cytopathological diagnosis n    Mean SD
ASC-US 256 44.35 10.15
ASC-H 21 45.05 9.23
LSIL 31 41.68 10.68
HSIL 48 48.80 11.83
Invasive carcinoma 18 52.61 12.99
Total 374 45.16 10.76

Cervical Biopsy n Mean SD
Nonneoplastic 213 45.78 9.36
CIN I 85 40.14 10.66
CIN II 14 46.73 9.19
CIN III 34 47.52 12.04
Invasive Carcinoma 28 51.21 12.45
Total 374 45.21 10.76

Table III: Histopathological evaluation results of cases where epithelial cell abnormalities were found

Cytopathological 
Diagnosis Nonneoplastic CIN I CIN II CIN III Invasive Carcinoma TOTAl

ASC-US 179 (47.8%) 68 (18.1%) 6 (1.6%) 3 (0.8%) 0 (0%) 256 (68.4%)
ASC-H 12 (3.2%) 3 (0.8%) 3 (0.8%) 3 (0.8%) 0 (0%) 21 (5.6%)
LSIL 16 (4.2%) 12 (3.2%) 2 (0.5%) 1 (0.2%) 0 (0%) 31 (8.2%)
HSIL 6 (1.6%) 2 (0.5%) 3 (0.8%) 27 (7.2%) 10 (2.6%) 48 (12.8%)
Invasive Carcinoma 0 (0%) 0 (0%) 0 (0.0%) 0 (0%) 18 (4.8%) 18 (4.8%)
Total 213 (56.9%) 85 (22.7%) 14 (3.7%) 34 (9.0%) 28 (7.4%) 374 (100%)

Table Iv: Positive Predictive Values of cyto-histopathological 
diagnoses

Cyytopathological 
Diagnosis

histopathological 
Diagnosis PPv

LSIL CIN I 0.38
HSIL CIN II-III 0.62
Invasive Carcinoma Invasive Carcinoma 1

Table v: Positive Predictive Values of Cytology Groups

Cytopathological Diagnosis PPv
ASC-US 0.30
ASC-H 0.42
LSIL 0.48
HSIL 0.87
HSIL+LSIL 0.59
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It is recommended that screening should be started in 
developed countries as soon as the patient becomes sexually 
active. The screening interval varies between 1 and 5 years 
by country. Many associations in Turkey suggest sexually 
active women over the age of 18 to undergo a smear test 
once a year for the first 3 years and then to be repeated 
every 3-5 years if the first 3 tests are negative (5). Additional 
methods such as cervicography and HPV DNA typing are 
also used for diagnosis.

It is difficult to definitely establish PPV of the Pap smear 
test for preinvasive lesions. The literature figures are 50-90% 
for sensitivity and 31-90% for specificity (6).  The PPV is 
17-89% for preinvasive or microinvasive lesions and almost 
100% for squamous cell carcinoma (7-10). This wide range 
for sensitivity indicates that all abnormal smear results 
should be evaluated.

The February 1999 AHCPR (Agency for Health Care Policy 
and Research) report has stated that conventional Pap 
smear sensitivity is not as high as previously reported  (11).  
The conventional Pap smear sensitivity was mentioned as 
51% and the specificity as 98% in this report. It was also 
reported that cervical cytology detected high risk lesions 
more accurately when the threshold value was high while a 
low threshold value (LSIL/ASCUS) led to lower possibility 
of finding low-risk or high-risk dysplasia (11). 

A study where the cyto-histopathological correlation of 283 
cases was analyzed showed full match between the cytology 
and biopsy in 51% of the cases while this rate was 63.9% and 
74.6% for low-grade and high-grade lesions, respectively. 
Cervical cytology sensitivity was 91.7% (12). 

We found increased cyto-histopathological correlation with 
the cervical intraepithelial lesion as the degree of epithelial 
cell abnormality increased. The PPV was 30% for ASCUS, 
48% for LSIL, 87% for HSIL, and 59% for HSIL+LSIL. We 
evaluated the cervical cytology and biopsy correlation again 
after matching the Bethesda terminology counterpart of the 
smear results with the CIN terminology result of the biopsy 
results. The PPV again showed an increase with the lesion 
degree and was 38%, 62% and 100% for LSIL, HSIL and 
invasive carcinoma cases, respectively.

Cervical precancerous lesions can be detected approximately 
10 years before they become cancerous with the Pap 
smear screening.  Comparison of the ages of our patients 
revealed a significant difference between CIN I and invasive 
carcinoma.  The mean age for the CIN I group was  40.14 
while the squamous cell carcinoma group had a mean age of  
51.21 with a difference of over 10 years. This indicates that 
a period where lesions can be detected and treated before 
they become cancerous exists.

The clinical results of patients diagnosed as ASC-US and 
ASC-H by cervical smear can show great variety, from 
clearly benign lesions to potentially serious lesions and it 
is therefore not possible to provide a definite classification. 
Various laboratories report a cervical intraepithelial lesion 
rate of 15-43% among ASC-US cases (13-15).  We found 
nonneoplastic changes in 179 (69.9%), CIN I in 68 (26.6%), 
CIN II in 6 (2.3%) and CIN III in 3 (1.2%) ASC-UC cases. 
The total rate of cervical intraepithelial lesions among cases 
with an ASC-US smear result was 30%. The 21 cases with 
an ASC-H diagnosis were diagnosed as nonneoplastic in 12 
(57.1%), CIN I in 3 (14.2%), CIN II in 3 (14.2%) and CIN 
III in 3 (14.2%). The total rate of cervical intraepithelial 
lesion in  ASC-H cases was  42.8%. The higher CIN II and 
CIN III rates in cases reported as ASC-H indicates a need 
for closer follow-up of these patients.

The false positive cases’ follow up in this study showed 
regenerative changes due to chronic cervicitis or 
inflammation.  The mean age of cases having a smear 
performed was also quite high (mean age=45.16). The 
decreased estrogen in the postmenopausal period leads 
to larger squamous cell nuclei and smaller cytoplasm 
size (atrophy). The addition of  inflammation-related 
regenerative changes to these aging-related physiological 
changes makes differentiation from neoplastic lesions 
difficult (16). This increases the rate of smears reported 
as ASC-US. Most cases at our hospital present symptoms 
related to menopause or an infection and there are almost 
no patients who had smear tests for screening.  

Another reason for the false high positivity rate may be 
the lack of a specialized histopathologist in our hospital. 
Cytotechnicians evaluate the cervicovaginal smear test 
in developed countries such as the U.S.A. and a second 
evaluation is by a specialized cytopathologist is suggested if 
abnormal changes are noticed (16). Cervicovaginal smears 
are usually obtained from patients presenting at the hospital 
for infection or menopause in our country and almost all 
these preparations contain regenerative cytopathological 
changes. The most common finding in false positive cases 
is also regenerative changes and their evaluation therefore 
becomes more important. It is suggested that regenerative 
changes can be divided into typical and atypical and the 
atypical regeneration group in particular be added to the 
ASC-US group. (17). The low number of pathologists in our 
county also makes it difficult for cases presenting difficulties 
with the differentiation between ASCUS and regenerative 
lesion to be evaluated by a second pathologist.  

Differentiation of regenerative changes from neoplastic 
lesions in the smear test requires taking a biopsy after 3 
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positive results in cases where ASCUS is found. However, 
hospitals like ours where patient follow-up is not possible 
due to the low socioeconomic level of the patient 
population usually proceed to endo-ectocervical biopsy 
with colposcopy even after a single positive result. This 
leads to an increased false positivity rate.

Other studies have demonstrated a relatively low level of 
false positivity in university hospitals in our country (18). 
However the mean age of the patient population is lower 
and the socioeconomic level is higher in these studies. This 
leads to a lower rate of regenerative changes and atrophic 
cells that were seen in our study and created difficulties in 
the differential diagnosis with ASCUS. These hospitals also 
have specialized cytopathologists (18). It is possible for the 
specialized cytopathologist to review cases where there are 
diagnostic difficulties between ASCUS and regenerative 
change. 

A study has found 79.09% cyto-histopathological correlation 
in cases with a positive diagnosis regarding epithelial 
abnormality and cervicitis and regenerative changes were 
the pathologies found most commonly in false positive cases 
(15). Another study on cyto-histopathological correlation 
found a false negativity rate of 5.3% and false positivity rate 
of 3.5%. The most common cause of false negativity was 
sampling error (17).  

In conclusion, increased degree of neoplasia in cervical 
lesions increases the correlation between Pap smear 
and biopsy. The high sensitivity of the Pap smear test for 
high-grade neoplastic lesions shows that it is an effective 
screening test for cervical cancer and precursor lesions if 
used at suitable intervals. However, the cervical smear test 
is still not used at adequate levels as a screening test in our 
country. Most cases undergoing the cervical smear test 
have presented at the hospital for menopause or infection. 
This increases the risk of false positivity.  Our country 
therefore needs programs that will increase the use of the 
cervicovaginal smear test as a screening test and decrease 
the mean age of the screening group. 
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ABSTRACT

Objective: Sarcoidosis is a systemic granulomatous inflammation 
that occurs as a result of disturbed immune regulation in individuals 
exposed to certain environmental agents. Although tissue sampling 
is considered the “gold standard” for the diagnosis of sarcoidosis, a 
medically treated disease, minimally invasive diagnostic methods are 
preferred instead of surgical tissue sampling. Transbronchial needle 
aspiration has been reported as an effective diagnostic method.  

Material and Method: In this study, transbronchial needle aspiration 
cytology samples were assessed from 38 patients where sarcoidosis 
was suspected clinically and radiologically. The existence of 
epithelioid histiocytes and/or giant cells that formed granulomas was 
used as a cytological diagnostic criterion for chronic granulomatous 
inflammation. The presence of lymphocytes and/or germinal center 
cells, and of histiocytes in lymph nodes was regarded as adequate 
sampling criteria.

Results: A total of 31 out of the 38 patients were diagnosed as 
sarcoidosis with clinical, radiological and microbiological findings,  
after chronic granulomatous inflammation was considered by 
cytologic assessment. Cytologic diagnosis was achieved in: 4 of 7 
patients with sampling from a single lymph node region, 25 of 28 
patients with sampling from two different lymph node regions and 2 
of 3 patients with sampling from three different lymph node regions.
Two of  the 7 patients who could not be diagnosed cytologically 
underwent a transbronchial parenchyma biopsy and the rest were 
diagnosed histologically from mediastinoscopic lymph node 
sampling. 

Conclusion: We would like to emphasize that transbronchial needle 
aspiration is a successful diagnostic method. We highlighted the 
adequacy criteria of cytological sampling and the encountered 
cytological findings of chronic granulomatous inflammation.  

Key Words: Sarcoidosis, Lymphadenopathy, Aspiration biopsy, 
Fine-needle

ÖZ

Amaç: Sistemik bir granülomatöz inflamasyon olan sarkoidozisin 
bilinen çevresel ajanlara maruziyet ile ortaya çıkan immün 
regülasyon bozukluğunun bir sonucu olduğu düşünülmektedir. 
Sarkoidozis medikal olarak tedavi edilebildiğinden, doku örneklemesi 
tanıda “Altın Standart” olarak kabul edilmekle birlikte, cerrahi 
doku örneklemesi yerine minimal invaziv tanı yöntemleri tercih 
edilmektedir. Transbronşiyal ince iğne aspirasyon sitolojisinin etkili 
bir tanı yöntemi olabileceği bildirilmektedir. 

Gereç ve Yöntem: Bu çalışmada, klinik ve radyolojik olarak 
sarkoidozis şüphesi olan 38 olgudan alınan transbronşiyal ince 
iğne aspirasyon sitolojisi değerlendirilmiştir. Kronik granülomatöz 
yangı sitolojik tanı kriteri olarak granülom yapılanması gösteren 
epiteloid histiositlerin ve/veya dev hücrelerin varlığı kullanılmıştır. 
Transbronşiyal ince iğne aspirasyonundan hazırlanan preparatlarda 
lenf düğümü yapısına ait lenfositlerin ve/veya germinal merkeze 
ait hücresel elemanların, histiositlerin görülmesi yeterli örnekleme 
kriteri olarak kabul edilmiştir.    

Bulgular: 31 olguda transbronşiyal ince iğne aspirasyonundan kronik 
granülomatöz yangı tanısı verilmiş ve klinik, radyolojik, mikrobiyolojik 
bulgularla olgular ‘Sarkoidozis’ olarak kabul edilmiştir. Tek lenf 
düğümü örneklenen 7 olgunun 4’ünde, iki lenf düğümü örneklenen 
28 olgunun 25’inde ve üç lenf düğümü örneklenen 3 olgunun 2’sinde 
tanıya ulaşılmıştır. Sitolojik olarak tanı verilemeyen 7 olgudan 2’sine 
transbronşial parankimal doku biyopsisi, 5’ine mediastinoskopik 
lenf düğümü örneklemesi yapılmış ve histopatolojik olarak kronik 
granülomatöz yangı tanısına ulaşılmıştır. 

Sonuç: Çalışmamızda, sarkoidozis olgularında transbronşiyal 
ince iğne aspirasyon sitolojisinin başarılı bir tanı yöntemi olarak 
kabul edilebileceği, sitolojik olarak örneğin yeterlilik kriterleri ve 
granülomatöz yangının sitomorfolojik özellikleri vurgulanmıştır.

Anahtar Sözcükler: Sarkoidozis, Lenfadenopati, Aspirasyon 
biyopsisi, İnce iğne
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and/or hilar lymph nodes using a 21-gauge Wang needle.  
Most of the material obtained from the patient was used 
for preparing direct smears besides the patient and these 
were sent to the Pathology Department after alcohol 
fixation.  Some material was sent to microbiology for 
cultures. Smear preparations from the TBFNAC samples 
were stained with hematoxylin-eosin and evaluated with a 
dual head microscope by two pathologists. The cytological 
criteria for chronic granulomatous inflammation  was 
the presence of epithelioid histiocytes and/or giant cells 
with granulomatous organization (Figure 1A-H) (7). The 
presence of lymphocytes from the lymph node structure 
and/or cellular elements of germinal centers and sinus 
histiocytes was used as the criterion for adequate sampling.

RESUlTS

There were 24 (63.2%) females and 14 (36.8%) males. 
The mean age was 48.4 (27-74). The mean number of 
preparations from each case was 9 (6-15). 31 of the 38 cases 
(81.6%) received a diagnosis of non-necrotizing chronic 
granulomatous inflammation with the TBFNAC samples. 
The cases were accepted as “Sarcoidosis” if the microbiology 
material cultures sent at the same time were reported as 
negative and the clinical and radiological findings were 
consistent with the diagnosis.  The lymph node sample was 
obtained from paratracheal in  35, subcarinal in 30, hilar 
in 6 and precarinal in 1 case (Table I). The diagnosis of 
chronic granulomatous inflammation was made in 4 of 7 
cases where a single lymph node, 25 of 28 cases where two 
lymph nodes and 2 of 3 cases where three lymph nodes were 
sampled. The sampled lymph nodes were paratracheal in 6, 
subcarinal in 3, hilar in 2 and precarinal in 1 of the 7 cases 
where a cytological diagnosis could not be provided. Two 
cases underwent transbronchial parenchymal tissue biopsy 
and 5 cases mediastinoscopic lymph node sampling when 
the TBFNAC results were negative and a histopathological 
diagnosis of non-necrotizing chronic granulomatous 
inflammation was made.

DISCUSSION

The TBFNA procedure can be easily performed in sarcoidosis 
cases with pulmonary and lymph node involvement, 
increasing the role of cytology in the diagnosis. Tambouret 
et al. have reported that the FNAC method is a good 
diagnostic method for sarcoidosis diagnosis when evaluated 
together with the clinical, radiological and laboratory data 
(8). The procedure is simple, safe and inexpensive and can 
easily be performed on a same-day basis. The result is also 
obtained quicker than with conventional histopathological 
evaluation.

INTRODUCTION

Sarcoidosis is a chronic, multisystemic, granulomatous 
disease of unknown etiology and usually presents with 
pulmonary and lymphatic system involvement (1). 
It is characterized by non-caseating granulomas and 
multinuclear giant cells that usually accompany these 
lesions. It is thought to develop as a result of an immune 
regulation disorder following exposure to known 
environmental agents in genetically predisposed persons. 
The first clinical presentation of sarcoidosis depends on the 
organ involved. The diagnosis is made by the presence of 
a cytological or histological appearance of non-caseating 
granulomas in addition to the clinical and radiological 
findings and ruling out of other causes of granulomatous  
inflammation (2).

Sarcoidosis can be seen globally but its incidence varies 
between countries and ethnic groups. Its incidence is 
40/100000 in Europe while it is rare in northeast Asia.  It is 
more frequent in females and is usually seen before the age 
of 40 with a peak between 20 and 29 (3). 

The diagnosis of sarcoidosis requires the presence of 
granulomas in two or more organs and the lack of known 
agent or process that would cause a granulomatous reaction 
(4). 

Microscopically, sarcoid granulomas are non-necrotic 
densely organized collections of epithelioid histiocytes. 
They generally contain giant cells and are surrounded by 
peripheral mantle leukocytes.  They may contain non-
specific inclusions such as Schaumann’s, asteroid and 
Hamazaki-Wesenberg bodies and birefringent crystals (5).

The need for cytological/pathological diagnosis is 
currently debated as more than 70% of sarcoidosis cases 
show spontaneous resolution. Sarcoidosis can be treated 
medically and minimal invasive diagnostic methods are 
therefore preferred although tissue sampling is the “Golden 
Standard” for diagnosis. Transbronchial fine needle 
aspiration cytology (TBFNAC) is suggested as an effective 
diagnostic method (6). 

The aim of this study was to evaluate the efficacy of 
mediastinal/hilar lymph node sampling by TBFNAC 
without tissue biopsy for sarcoidosis diagnosis.

MATERIAl and METhOD

We evaluated a total of 38 cases with a clinical or radiological 
suspicion of sarcoidosis in this study. The cases underwent 
fiberoptic bronchoscopy at the Akdeniz University 
Facuty of Medicine Pulmonary Disease Department and 
TBFNAC samples were obtained from the mediastinal 
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Figure 1: Transbronchial fine needle aspiration cytology – Sarcoidosis; Granulomas consisting of epithelioid histiocytes, giant cells and 
lymphocytes, (H&E x50) (A-C); (x100) (D); (x200) (E,F). Giant cell formation containing asteroid body, (H&E x200) (g); (x630) (h).
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The accuracy of the TBFNAC method in mediastinal/hilar 
sarcoidosis cases depends on the thickness of the needle, 
the ability of the bronchoscopist and the number of sampled 
lymph nodes. Obtaining samples from multiple lymph 
nodes is suggested for an accurate diagnosis. Hilar lymph 
nodes are involved most often but paratracheal lymph node 
enlargement is also frequently seen. No difference has been 
found between the paratracheal and hilar lymph nodes 
regarding adequacy of the TBFNA method (9). A 90% 
success rate for sarcoidosis diagnosis has been reported for 
an 18-gauge needle as it is also possible to obtain a tissue 
biopsy in addition to cytological material depending on 
the length of the needle (10). Only cytological material 
can be obtained when a 22-gauge needle is used (9) so 
there are reports that it can frequently be inadequate 
in making a diagnosis of granulomatous inflammation 
when the sampling is also not carried out properly. We 
used a 21-gauge needle and were able to make a diagnosis 
of chronic granulomatous inflammation in 31 out of 38 
cases. The cases where a diagnosis could not be provided 
underwent mediastinoscopy / transbronchial parenchymal 
tissue biopsy and these tissue biopsies were reported as 
consistent with non-necrotizing chronic granulomatous 
inflammation.

The first step in evaluating the FNAB sample should be 
determining the adequacy of the sample. When there are 
no cytopathological findings of granulomatous reaction, 
the adequacy of the sample is determined according to the 
presence/amount of cellular elements of lymphoid tissue. 
However, there are widely differing opinions on what this 
amount should be. A previous study by Baker et al. has 
reported a negative predictive value of 78% for samples 
containing lymphocytes, decreasing to 36% for samples 
without lymphocytes (11). Alsharif et al. have reported that 
the presence of a least 40 benign lymphocytes in a high-
powered field in areas with the most cellularity on a smear 
preparation can be used as an adequacy criterion (12). The 
same investigators have accepted samples as adequate when 
large groups of lymphocytes or pigmented macrophages 
were present or numerous macrophages loaded with 
anthracotic pigment could be seen. Our laboratory accepts 

Table I: The distribution of lymph nodes in the cases and the results of TBNA

lymph nodes Paratracheal, n(%) Subcarinal, n(%) hilar, n(%) Precarinal, n(%)
Diagnostic 29 (76.3%) 21 (55.3%) 4 (8.9%) 0 (0%)
Non-diagnostic 6 (15.8%) 9 (23.7%) 2 (4.4%) 1 (2.6%)
Not sampled 3 (7.9%) 8 (21.1%) 32 (71.1%) 37 (97.4%)
Total 38 (100)

the presence of dense lymphocytes in at least one area of 
smear preparation with a semiquantitative evaluation as 
a criterion for adequacy.  We retrospectively evaluated 
our cases for this study and saw that the adequacy criteria 
specified in the Alsharif et al. study were met and concluded 
that using such a threshold value increased the reliability 
and reproducibility of the study (12).

Granulomas are defined as a variable-sized loose collection 
of non-pigmented epithelioid or spindle-like histiocytes (7). 
They are generally accompanied by lymphocytes and more 
rarely by necrotic material. The epithelioid histiocytes that 
make up the granulomas are kidney-shaped, spindle-like 
cells with a folded or boomerang shaped nucleus, faintly 
stained cytoplasm and non-prominent cell borders. There 
may be multinuclear giant cells but these are generally 
rare. Necrosis is usually not seen on the background of the 
smear in sarcoidosis cases  (13). The granulomas described 
in this study also possess the described cytomorphological 
features.

The sarcoidosis diagnosis is usually made by demonstrating 
non-caseating granulomas on biopsy and excluding other 
granuloma causes in practice. The patients usually undergo 
transbronchial parenchymal tissue biopsy and one study has 
shown these biopsies to have a diagnostic adequacy of 70% 
with sensitivity increasing with higher number of samples 
(14). Many studies have shown that the conventional 
TBFNAC method has similar adequacy rates, and there are 
reports of high sensitivity rates such as 90% (15-19). The 
biggest advantage of TBFNAC method when compared 
with transbronchial parenchymal tissue biopsy method is 
that the morbidity rate is low and potential complications 
such as pneumothorax and bleeding are encountered less 
often.

The differential diagnosis of sarcoidosis includes infectious 
causes, mycobacterial and fungal infections in the first 
place. The patient’s clinical, radiological and laboratory 
findings provide a guideline but it is suggested that part of 
the sample be sent for culture and special histochemical 
stains for patients coming from a region with a high 
incidence of mycobacterial infections or where fungal 
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infections are encountered and also in immunosuppressed 
patients or those receiving chemotherapy (13). Another 
condition that must be kept in mind in the differential 
diagnosis of sarcoidosis is the possible presence of sarcoid-
like granulomas in malignancies (especially non-small cell 
lung carcinomas, and lymphoid and germ cell tumors) 
(20-22). It is thought that sarcoid-like granulomas seen in 
the lymph node represent a local T cell-mediated immune 
reaction against possible antigens or other factors released 
from the tumor tissue (23). Sarcoidosis granulomas also 
contain B cells as a difference at the histopathological level 
(24).

In conclusion, this study’s data and those already present in 
the literature indicate that TBFNAC is a successful diagnostic 
method for sarcoidosis. Defining a granuloma structure 
cytologically and  determining the threshold lymphocyte 
count value in samples from the mediastinal/hilar lymph 
node increases the reliability and reproducibility of the 
method and also ensures standardization of cytological 
evaluation.

REFERENCES
1. Statement on sarcoidosis. Joint Statement of the American 

Thoracic Society (ATS), the European Respiratory Society 
(ERS) and the World Association of Sarcoidosis and Other 
Granulomatous Disorders (WASOG) adopted by the ATS Board 
of Directors and by the ERS Executive Committee, February 
1999. Am J Respir Crit Care Med 1999, 160:736-755

2.  Hunninghake GW, Costabel U, Ando M, Baughman R, Cordier 
JF, du Bois R, Eklund A, Kitaichi M, Lynch J, Rizzato G, Rose 
C, Selroos O, Semenzato G, Sharma OP: ATS/ERS/WASOG 
statement on sarcoidosis. American Thoracic Society/European 
Respiratory Society/World Association of Sarcoidosis and other 
Granulomatous Disorders. Sarcoidosis Vasc Diffuse Lung Dis 
1999, 16:149-173

3. Marchall R, Thiers B, Judson MA: Sarcoidosis. In Wolff K, 
Goldsmith LA, Katz SI. (Eds): Fitzpatrick’s Dermatology in 
General Medicine. New York, NY, McGraw Hill Medical, 2008, 
1484-1493

4. Barnett BP, Sheth S, Ali SZ: Cytopathologic analysis of 
paratracheal masses: a study of 737 cases with clinicoradiologic 
correlation. Acta Cytol 2009, 53:672-678

5. Jorns JM, Knoepp SM: Asteroid bodies in lymph node cytology: 
infrequently seen and still mysterious. Diagn Cytopathol 2011, 
39:35-36

6.  Trisolini R, Tinelli C, Cancellieri A, Paioli D, Alifano M, Boaron 
M, Patelli M: Transbronchial needle aspiration in sarcoidosis: 
yield and predictors of a positive aspirate. J Thorac Cardiovasc 
Surg 2008, 135:837-842

7. Mukhopadhyay S, Gal AA: Granulomatous lung disease: an 
approach to the differential diagnosis. Arch Pathol Lab Med 2010, 
134:667-690

8. Tambouret R, Geisinger KR, Powers CN, Khurana KK, 
Silverman JF, Bardales R, Pitman MB: The clinical application 
and cost analysis of fine-needle aspiration biopsy in the diagnosis 
of mass lesions in sarcoidosis. Chest 2000, 117:1004-1011

9. Chapman JT, Mehta AC: Bronchoscopy in sarcoidosis: diagnostic 
and therapeutic interventions. Curr Opin Pulm Med 2003, 9: 
402-407

10. Wang KP, Terry P, Marsh B: Bronchoscopic needle aspiration 
biopsy of paratracheal tumors. Am Rev Respir Dis 1978, 118:    
17-21

11. Baker JJ, Solanki PH, Schenk DA, Van Pelt C, Ramzy I: 
Transbronchial fine needle aspiration of the mediastinum. 
Importance of lymphocytes as an indicator of specimen adequacy. 
Acta Cytol 1990, 34:517-523

12. Alsharif M, Andrade RS, Groth SS, Stelow EB, Pambuccian 
SE: Endobronchial ultrasound-guided transbronchial fine-
needle aspiration: the University of Minnesota experience, with 
emphasis on usefulness, adequacy assessment, and diagnostic 
difficulties. Am J Clin Pathol 2008, 130:434-443

13. Cameron SE, Andrade RS, Pambuccian SE: Endobronchial 
ultrasound-guided transbronchial needle aspiration cytology: a 
state of the art review. Cytopathology 2010, 21:6-26

14. Gilman MJ, Wang KP: Transbronchial lung biopsy in sarcoidosis. 
An approach to determine the optimal number of biopsies. Am 
Rev Respir Dis 1980, 122:721-724

15. Bordoni R: Consensus conference: multimodality management 
of early- and intermediate-stage non-small cell lung cancer. 
Oncologist 2008, 13:945-953

16. Rami-Porta R, Crowley JJ, Goldstraw P: The revised TNM 
staging system for lung cancer. Ann Thorac Cardiovasc Surg 
2009, 15:4-9

17. Tournoy KG, Burgers SA, Annema JT, Vermassen F, Praet M, 
Smits M, Klomp HM, van Meerbeeck JP, Baas P:  Transesophageal 
endoscopic ultrasound with fine needle aspiration in the 
preoperative staging of malignant pleural mesothelioma. Clin 
Cancer Res 2008, 14:6259-6263

18. Wallace WA, Monaghan HM, Salter DM, Gibbons MA, Skwarski 
KM: Endobronchial ultrasound-guided fine-needle aspiration 
and liquid-based thin-layer cytology. J Clin Pathol 2007, 60:    
388-391

19. Wang KP, Fuenning C, Johns CJ, Terry PB: Flexible transbronchial 
needle aspiration for the diagnosis of sarcoidosis. Ann Otol 
Rhinol Laryngol 1989, 98:298-300

20. Kennedy MP, Jimenez CA, Mhatre AD, Morice RC, Eapen GA: 
Clinical implications of granulomatous inflammation detected 
by endobronchial ultrasound transbronchial needle aspiration in 
patients with suspected cancer recurrence in the mediastinum. J 
Cardiothorac Surg 2008, 3:3-8

21. Steinfort DP, Irving LB: Sarcoidal reactions in regional lymph 
nodes of patients with non-small cell lung cancer: incidence and 
implications for minimally invasive staging with endobronchial 
ultrasound. Lung Cancer 2009, 66:305-308

22. Brincker H: Sarcoidosis and malignancy. Chest 1995, 108:      
1472-1474

23. Kurata A, Terado Y, Schulz A, Fujioka Y, Franke FE: 
Inflammatory cells in the formation of tumor-related sarcoid 
reactions. Hum Pathol 2005, 36:546-554

24. Brincker H, Pedersen NT: Immunohistologic separation of 
B-cell-positive granulomas from B-cell-negative granulomas 
in paraffin-embedded tissues with special reference to tumor-
related sarcoid reactions. APMIS 1991, 99:282-290



doi: 10.5146/tjpath.2011.01065olgu Sunumu/Case Report

154 Cilt/Vol. 27, No. 2, 2011; Sayfa/Page 154-156

Received : 04.03.2009    
Accepted : 29.04.2009

Correspondence: Indranil ChAKRABARTI
Department of Pathology, North Bengal Medical College,                               
WEST BENGAL, INDIA 
E-mail: drinch@rediffmail.com    Phone: +91 033 241 615 97    

An Unusual Case of Thyroid Papillary Carcinoma with 
Solitary Cerebral Metastasis Presenting with neurological 

Symptoms

  Soliter Beyin Metastazı ve Nörolojik Semptomla Beliren Tiroid Papiller 
Karsinomu: Olgu Sunumu  
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ABSTRACT

Papillary carcinoma of the thyroid is well known for metastasis to 
regional lymph nodes resulting in early detection and overall favorable 
prognosis. Solitary metastasis of papillary carcinoma of the thyroid in 
the cerebrum is extremely rare with only a few cases reported in the 
literature. Here, we report an unusual case of a 40-year-old female 
patient who presented with neurological symptoms and a radiological 
diagnosis of meningioma was made. Subsequent histopathology from 
the resected brain tumor revealed a solitary cerebral metastasis from 
papillary carcinoma of the thyroid. There was no involvement of 
regional lymph nodes and the radiological findings were indicative 
of a primary brain tumor.  

Key Words: Brain, Papillary thyroid carcinoma, Metastasis 

ÖZ

Tiroid papiller karsinomu bölgesel lenf düğümlerine metastaz 
yaparak erken tanı konmasına neden olur ve iyi prognozludur. Tiroid 
papiller karsinomunun soliter beyin metastazi nadirdir ve literatürde 
yayınlanmış çok az sayıda olgu vardır. Burada, nörolojik semptomlar 
ile başvuran, radyolojik olarak meningiom tanısı alan 40 yaşında 
bir kadın hasta sunulmaktadır. Tümör rezeksiyon materyalinin 
histopatolojik incelemesi sonucu tiroid papiller karsinomunun soliter 
beyin metastazı tanısına ulaşılmıştır. Olguda bölgesel lenf düğümü 
metastazı yoktur ve radyolojik olarak primer beyin tümörü olarak 
değerlendirilmiştir.

Anahtar Sözcükler: Beyin, Tiroid papiller karsinomu, Metastaz

INTRODUCTION

Papillary carcinoma of the thyroid is the most common type 
of thyroid tumor being slightly more common in women. 
In general, papillary carcinoma of the thyroid appears to 
have a good prognosis with involvement of regional lymph 
nodes. Cases of distant metastasis of papillary carcinoma of 
the thyroid have been reported mostly to the lung, bone and 
liver. Evidently, the prognosis worsens with the presence 
of a distant metastasis. Solitary metastasis to cerebrum is 
extremely uncommon with only a few cases reported in the 
literature. In various studies undertaken, a solitary cerebral 
metastasis has been detected in only 0.4% to 1.2% of the 
rare subgroup of papillary carcinomas in which distant 
metastasis occurs and the brain appears to be as susceptible 
as lungs or bones to be the first site of a distant metastasis 
(1). 

CASE REPORT

A 40-year-old woman presented to the outpatients 
department with evidence of headache, disorientation, 
drowsiness, vomiting and weakness in the left side of 
the body for the last two weeks. She also suffered from 
two episodes of convulsions during this period. Physical 
examination revealed a small, 2 cm mass on the right side of 
the neck which moved vertically on swallowing. The patient 
was unaware of her neck lesion. An urgent CT scan was 
advised which revealed a mass 5x3 cm on the right cerebral 
hemisphere in the frontal region with intimate attachment 
to the duramater (Figure 1). A radiological suggestion of 
meningioma was made. Fine needle aspiration cytology 
(FNAC) was done from the neck mass. Hematological and 
biochemical examinations, including thyroid function test 
and chest X-ray were performed.
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Figure 1: CT scan report showing a right frontal lobe space 
occupying lesion (SOL) with attachment to the duramater. 

The space-occupying lesion in the brain was excised and 
sent to the histopathology laboratory.

The hematological and biochemical parameters as well as 
the chest X-ray did not reveal any abnormal findings. The 
cytology smears obtained by fine needle aspiration done 
from the neck swelling showed cytological features of 
papillary carcinoma of the thyroid.

Figure 2: Microphotograph showing brain tissue (left) with 
metastatic deposits of papillary carcinoma of thyroid (right) 
(H&E; x100).

Gross examination of the resected brain tumor revealed a 
6x4x3 cm mass. The cut section showed partly solid and 
cystic areas. The cystic areas were chocolate brown in 
color containing colloid-like material and small papillary 
projections. The surrounding brain tissue could be 
identified grossly.

Microscopy showed presence of papillae lined by follicular 
cells with Orphan Annie eye nuclei showing characteristic 
overlapping. There were few cells with intranuclear 
inclusions and grooves. Some colloid filled follicles with 
evidence of scalloping and abortive follicles were also seen 
(Figures 2, 3). The surrounding brain parenchyma showed 
evidence of reactive gliosis.

Figure 3: Microphotograph showing metastatic deposits of 
papillary carcinoma of thyroid at a higher magnification.            
(H&E; x400). 

Figure 4:  Microphotograph showing papillary carcinoma of total 
thyroidectomy specimen (left) separated from normal thyroid by 
a capsule; (H&E; x400). Inset shows optically clear nuclei with 
nuclear grooves (arrowhead).
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A histopathological diagnosis of metastatic deposit of 
papillary carcinoma of the thyroid in the brain tissue was 
made based on the gross and microscopic findings.

Neurological symptoms improved after surgery.

Total thyroidectomy was performed 3 weeks after the 
craniotomy and the findings were confirmatory of papillary 
carcinoma of the thyroid (Figure 4). No other site of 
metastasis could be detected. 

DISCUSSION

Distant metastases of papillary carcinoma of the thyroid 
are very rare and signify a poor overall prognosis if present. 
Solitary metastasis to the brain is even rarer with only a few 
reported cases in the literature. In a series, McConahey et al. 
reviewed 859 patients of papillary carcinoma of the thyroid 
and 11 (1.3%) were identified as having cerebral metastases 
(2). The study conducted by Hoie et al. revealed that 91 of 
731 patients with papillary carcinoma of the thyroid had 
distant metastases and only nine of these patients (1.2%) 
had brain metastases (3). On the other hand, secondaries in 
brain are mainly from primary malignancies in the lungs, 
breast, melanomas, bones and genitourinary tract and 
very rarely from the thyroid. The present case presented 
with neurological symptoms initially with no complaints 
or symptoms relating to the primary lesion which she 
was completely unaware of. Michie HR et al described a 
case of occult primary papillary carcinoma of the thyroid 
in which the patient presented with headache and visual 
impairment (4). In our case, the radiological findings 

suggested a diagnosis of meningioma because of its location 
and radiological findings. Likewise, in a patient described 
by Ohta Y et al the radiological suspicion was that of a 
cavernous angioma, suggesting a strong clinical suspicion 
is warranted to clinch a diagnosis (5). 

To conclude, we report a very rare case of papillary 
carcinoma of thyroid with solitary cerebral metastasis 
without involvement of regional lymph nodes in which 
the patient presented with neurological symptoms and the 
radiological findings were indicative of a primary brain 
tumor. 
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Cytopathological Dilemma of Anaplastic Sacral Chordoma 
with Radiological and histological Corroboration

  Radyolojik ve Histolojik Doğrulama ile Anaplastik Sakral Kordomanın 
Sitopatolojik Tanısı  
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ABSTRACT

Chordoma is a relatively rare locally invasive and potentially 
malignant tumor of fetal notochord origin, affecting the axial 
skeleton. Cytopathological diagnosis of chordoma is favored by the 
presence of characteristic physaliphorous cells, bearing abundant 
foamy cytoplasm dispersed in a myxoid matrix. Anaplastic chordoma 
or dedifferentiated chordoma, an even rarer variant, can cause a 
diagnostic confusion with chondrosarcoma from the cytopathological 
point of view, with similar chondromyxoid matrix and atypical cells. 
Hence, chordoma bearing anaplastic features needs to be identified 
and should be distinguished from chondrosarcoma on aspiration 
cytopathology. We present a case of anaplastic sacral chordoma in 
a man 59 years of age, causing extensive destruction of sacrum and 
invading the paravertebral tissues as evidenced by radiology. Fine 
needle aspiration cytopathology revealed few large pleomorphic 
hyperchromatic cells, admixed with characteristic physaliphorous 
cells and myxoid matrix. The cytopathological diagnosis has 
been confirmed by histopathology and immunohistochemistry.  
Since anaplastic chordoma bears an unfavorable prognosis, it 
should be suspected on preoperative aspiration cytopathology. 
Clinicoradiological correlation along with histopathological and 
immunohistochemical confirmation is necessary subsequently.

Key Words: Chordoma, Anaplasia, Fine needle aspiration, Cytology

ÖZ

Kordoma, fetal notokord kökenli, orta hat iskelet yerleşimli, 
nispeten nadir, lokal invaziv ve malign davranışlı bir tümördür. 
Kordoma sitopatolojik tanısı, mikzoid matrikste geniş köpüklü 
sitoplazmalı tipik fizaliferöz hücrelerin görülmesi ile konabilir. 
Anaplastik veya dediferansiye kordoma daha nadir görülmektedir 
ve benzer kondromikzoid matriks ve atipik hücreler içerdikleri 
için sitopatolojik olarak kondrosarkom ile karışabilir. Bu nedenle, 
anaplastik özellikler gösteren kordomanın aspirasyon sitolojilerinde 
tanınması ve kondrosarkomdan ayırdedilmesi gerekir. Burada 
59 yaşındaki bir olguda izlenen, radyolojik olarak paravertebral 
dokuları invaze eden ve sakrumu yıkıma uğratmış anaplastik sakral 
kordoma sunulmaktadır. İnce iğne aspirasyon sitolojisinde az sayıda 
pleomorfik ve hiperkromatik hücre ile karışık mikzoid matriks içinde 
fizaliferöz hücreler izlenmiştir. Sitopatolojik tanı, histopatoloji ve 
immünohistokimya ile doğrulanmıştır. Anaplastik kordoma kötü 
seyir gösterdiği için preoperatif aspirasyon sitolojisinde tanınmalıdır. 
Klinikoradyolojik korelasyon ve sonrasında histopatolojik ve 
immünohistokimyasal doğrulama gereklidir.

Anahtar Sözcükler: Kordoma, Anaplazi, İnce iğne aspirasyonu, 
Sitoloji

INTRODUCTION

Chordoma is a slowly growing encapsulated but potentially 
malignant tumor of fetal notochord origin affecting the 
axial skeleton, mainly involving the sacrum, base of skull 
and cervicothoracic spine in decreasing frequency (1). The 
tumor shows varied but characteristic cytomorphological 
features and the preoperative aspiration cytopathology is 
usually diagnostic. However, a population of highly atypical 

mono or multinucleated cells are present besides the typical 
cellular pattern in some cases of dedifferentiated chordoma 
or anaplastic chordoma (2, 3). Only a few case reports are 
available describing the cytopathology of such chordomas 
with anaplastic features (4).

We herein describe a case of sacral mass which was 
diagnosed as anaplastic chordoma on fine needle 
aspiration cytopathology (FNAC) and was later confirmed 
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Figure 1: CT scan shows heterogeneously enhancing space 
occupying lesion, causing destruction of the distal sacrum and 
pushing the rectum anteriorly.

Figure 2: Cytopathology smear showing large mono or 
binucleated physaliphorous cells with vacuolated cytoplasm, 
centrally located nucleus and granular chromatin pattern in a 
deep magenta colored myxofibrillary background (Giemsa, x10). 
Inset: Bizarre multinucleated tumor giant cell with vacuolated 
cytoplasm (Giemsa, x40).

by histopathology and immunohistochemistry. Such 
anaplastic chordomas need to be differentiated early from 
chondrosarcomas on preoperative aspiration cytopathology.

CASE REPORT

A man aged 59 years was admitted with a swelling in the 
lower back region for 9 months, constipation for 2 and 
half months and pain for 15 days. On clinical examination, 
there was a tender soft mass present in the sacrococcygeal 
region. On rectal examination, a soft mass was detected in 
presacral region approximately 10 cm in diameter, pushing 
the posterior rectal wall anteriorly. Motor and sensory 
function of both lower limbs and anal reflexes were all 
normal. Routine laboratory investigations were within 

normal limits. Computed Tomography (CT) Scan showed 
a heterogeneously enhancing space-occupying lesion of 
8 X 8.2 cm size, causing destruction of the distal sacrum, 
extending on the anterior aspect in the perirectal space and 
abutting on to the rectum (Figure 1). The rectal shape was 
deformed. Dorsally the mass was extending through the 
sacrum into the subcutaneous region. The paravertebral 
muscles on the left side were also involved.

FNAC from the mass yielded blood-stained mucoid 
material. The smears were highly cellular and composed of 
tumor cells medium to large in size with a rounded well 
demarcated cytoplasm and central nucleus. The cytoplasm 
was abundant and foamy to bubbly in appearance (classical 
physaliphorous cell) (Figure 2). Many binucleated cells 
and multinucleated giant cells were also seen (Figure 2, 
inset), along with few pleomorphic spindle cells. Some of 
the cells had prominent nucleoli. The cells were arranged 
in groups with abundant magenta colored stroma in the 
background encircling individual cells (Figure 3). Mitotic 
figures were not seen. The diagnosis of anaplastic chordoma 
was considered on the basis of clinical, radiological and 
predominantly, cytopathological findings.

An open excision biopsy was performed. Histopathology 
from the mass lesion showed a lobulated tumor separated 
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by fibrous strands. The cells were arranged in sheets, lobules 
and cords, dispersed in abundant myxoid stroma. Typical 
physaliphorous cells were present, along with scattered 
highly pleomorphic cells with large bizarre nuclei (Figure 4). 

Figure 3: Cytopathology smear showing a network of 
myxofibrillary material encircling individual tumor cells with 
abundant pale bubbly cytoplasm and pleomorphic nuclei 
(Giemsa, x40).

Figure 4: Anaplastic chordoma with the features of lobulation, 
myxoid matrix and vacuolated cells arranged in cords (arrow 
head), along with large anaplastic cells (arrow) (H&E, x10). 
Insets: (Above left)–A typical physaliphorous cell (H&E, x40). 
(Below left)–An anaplastic tumor cell with large hyperchromatic 
nucleus and vacuolated cytoplasm (H&E, x40). (Below right)–
The tumor cells are intensely positive for cytokeratin (x10).

Binucleated and multinucleated tumor giant cells were also 
seen. Mitosis was infrequent (<2/10 high power field). The 
tumor was locally infiltrative, invading the left paravertebral 
muscles. Left lateral resection margin was involved by the 
tumor. Immunohistochemistry (IHC) for pan-cytokeratin 
showed strong positivity. The histopathology and IHC 
hence confirmed our cytopathological diagnosis. The 
patient received radiation therapy of 6000 cGy over 5 
weeks, and is now on regular follow-up with no recurrence 
at 8 months post surgery.

DISCUSSION

Chordoma is a distinct malignant neoplasm arising from 
the remnants of the notochord, occurring mostly in the 5th 
or 6th decade of life, most frequently in the sacral area (5). 
The cytopathological features classical of chordoma include 
dissociated and small groups of polygonal cells, along 
with presence of physaliphorous cells in a background of 
conspicuous extracellular myxoid matrix (4). In our case, 
we found an anaplastic component in the form of bi- and 
multinucleated cells, bizarre giant cells some bearing large 
pleomorphic nuclei as well as few pleomorphic spindle cells 
along with the typical features of chordoma. Rone et al first 
described anaplastic chordoma by FNAC (3). Nijhawan et al 
described anaplastic chordoma as presence of bizarre cells 
with profound multinucleation and presence of intranuclear 
inclusion (4). The presence of pleomorphic cells and/or 
spindle cells in chordoma has been variously named as 
anaplastic (3), sarcomatoid (6), and dedifferentiated (7). 
Dedifferentiated chordoma is a rare and aggressive variant 
of the conventional chordoma in which an area undergoes 
transformation to a high grade lesion and dictates overall 
survival (8). 

Subsequent histopathological examination in our case 
showed the characteristic architecture of chordoma, bearing 
lobules and cords of cells embedded in a myxoid matrix. 
In addition to physaliphorous cells, the aggressive nature 
of cells seen in cytology smears was also confirmed in 
histopathology. Mitotic figures were absent in the aspiration 
cytology smears from the tumor. In a study by Crapanzano 
et al mitotic figures were rarely observed in cytology smears 
of chordoma (9). Ng et al reported a case of dedifferentiated 
or sarcomatoid sacral chordoma, where spindle and 
pleomorphic cells were mitotically inactive (6). Other than 
cytological features of dedifferentiation, adverse prognostic 
factors are represented by large tumor size, positive surgical 
margins, necrosis and high proliferative activity (10). In 
our case the tumor size was 8 x 8.2 cm, with invasion of 
paravertebral muscles and destruction of the sacrum, 
along with positive resection margins. However, necrosis 
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was absent and assessment of proliferative activity was not 
possible in our setup although it would have been useful. 
Immunohistochemically the neoplastic cells are reactive 
for S 100 protein, cytokeratin and epithelial membrane 
antigen, but usually negative for carcinoembryonic antigen 
(3). In the present case, we have excluded adenocarcinoma 
by cytopathology and histopathological examination of 
the resected tumor. Strong positivity for cytokeratin in this 
case excluded the possibility of chondrosarcoma and other 
myxoid sarcomas.

The main differential diagnosis in our case was from a well-
differentiated chondrosarcoma. Other tumors that should 
be considered in differential diagnosis on cytopathology 
include metastatic clear cell carcinoma, especially renal cell 
carcinoma or mucin producing adenocarcinoma, myxoid 
liposarcoma and myxoid malignant fibrous histiocytoma 
(MFH) (2,11). In low-grade chondrosarcoma, the aspiration 
cytology smears show cells in lacunae in a cartilaginous 
matrix, along with binucleation, multinucleation and few 
pleomorphic, hyperchromatic nuclear forms.  The diagnosis 
of chordoma was preferred over chondrosarcoma in this 
patient as the physaliphorous cells were identified, and in a 
few areas the myxoid matrix was seen encircling the tumor 
cells individually (Figure 3). Abundant ground substance 
of chordoma may be inconspicuous in hematoxylin and 
eosin or Papanicolaou-stained smears and the epithelial 
like tumor cells may give a false impression of an epithelial 
neoplasm (11). Giemsa-stained smears of this case showed 
deep magenta colored myxofibrillary ground substance, 
that excludes the possibility of a clear cell adenocarcinoma 
(Figure 2). FNAC has proven to be a useful tool in 
the diagnosis of adult myxoid sarcomas (12). Myxoid 
liposarcoma show characteristic lipoblasts with scalloped 
nuclei and vacuolated cytoplasm along with a delicate 
branching capillary network against a myxoid background 
(13,14). The myxoid variant of MFH displays a mixture of 
atypical spindle cells, pleomorphic histiocyte-like cells and 
multinucleated cells in an abundant myxoid background, 
often containing a curved vessel fragment (15,16). These 
features were not present in our case.

To conclude, the cytomorphological features of chordoma 
allow accurate diagnosis by FNAC. Features associated 
with dedifferentiation or anaplasia include increasing 
pleomorphism, a prominent nucleolus, binucleation 
and presence of multinucleated bizarre giant cells. 
Recognition of these anaplastic features helps to expand 
the morphological spectrum of chordoma and differentiate 
from chondrosarcoma, clear cell adenocarcinoma or other 
myxoid sarcomas at the preoperative stage.
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gingival granular Cell Tumor of the newborn:                           
A Case Report and Review of literature
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ABSTRACT

The etiology and histogenesis of granular cell tumor are still 
debated. Granular cell tumor of the newborn is considered to be 
a different entity than the adult form of this lesion with different 
immunohistochemical features. We present a case of a rare gingival 
granular cell tumor in a newborn and review the literature. Gingival 
granular cell tumor must be clinically differentiated from teratoma, 
congenital dermoid cyst, congenital fibrosarcoma, hemangioma, 
lymphangioma, leiomyoma, rhabdomyoma, heterotopic 
gastrointestinal cyst, congenital cystic choristoma and congenital 
lipoma. Surface ulceration or pseudoepitheliomatous hyperplasia 
may lead to confusion with malignancy.  

Key Words: Granular cell tumor, Gingiva, Newborn

ÖZ

Granüler hücreli tümörün etiyolojisi ve histogenezi tartışılmaktadır. 
Yeni doğanda granüler hücreli tümörün, farklı immünohistokimyasal 
özellikleri ile erişkinde görülenden ayrı bir antite olduğu 
savunulmaktadır. Bu makalede, yenidoğan döneminde nadir gözlenen 
gingival granüler hücreli tümöre ait bir olgu sunulmuş ve literatür 
gözden geçirilmiştir. Gingival granüler hücreli tümör klinikte, 
teratom, konjenital dermoid kist, konjenital fibrosarkom, hemanjiom, 
lenfanjiom, leyomiyom, rabdomiyom, heterotopik gastrointestinal 
kist, kongenital kistik koristom ve kongenital lipomdan ayırt 
edilmelidir. Yüzeyinde ülserasyon ya da psödoepitelyomatöz 
hiperplazi olduğunda malignite ile karışabilir.

Anahtar Sözcükler: Granüler hücreli tümör, Gingiva, Yenidoğan

INTRODUCTION

Granular cell tumor (GCT), known as Neuman tumor, 
Abrikosov tumor or granular cell myoblastoma in the 
medical literature, is quite rare in the newborn period. The 
etiology and histogenesis of the tumor are controversial. 
Newborn GCT is a different entity than in the adult with 
different immunohistochemical features (1).

We present a rare case of newborn GCT and review the 
literature.

CASE REPORT

A smooth surfaced, non-fixated mass developing from the 
gingival mucosa was found on the frontal section of the 
mandibular alveole on the 6th postnatal day of a female 
child who was born at the Azerbaijan Medical University 
following 34-week gestation with a birth weight of 3400 gr 

and height of 49 cm through the spontaneous vaginal route 
(Figure 1). The mass prevented feeding and was therefore 
surgically removed under general anesthesia. No other 
lesions or systemic involvement was found. There were no 
complications during 12-month follow-up.

Macroscopic evaluation revealed a smooth-surfaced, wide-
based polypoid lesion  18x14x13 mm in size and covered by 
gray-white mucosa. Histopathological evaluation showed 
a tumor mass with monotonous appearance consisting of 
round-polygonal cells with a large eosinophilic cytoplasm 
and oval, innocent looking nuclei that was covered by 
normal multilayered epithelium on the surface (Figures 
2, 3). There were no atypical features, mitosis or necrosis. 
No tumor was seen at the surgical margins. Histochemical 
investigation revealed no PAS positivity in the tumor. The 
immunohistochemical investigations with  S100, CD68, 
desmin, MSA, myogenin, SMA and NSE were also negative.
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Figure 1: Mass at the frontal section of the mandibular alveole.

Figure 2: Tumor tissue under surface stratified squamous 
epithelium (H&E, x100).

Figure 3: Granular cell tumor (H&E, x400).

DISCUSSION 

GCT has first been described in 1871 as “congenital epulis” 
by Neumann (2). Later studies concentrated on the striated 
muscle and neurogenic origin of the tumor (3, 4). The 
tumor is also postulated to originate from indifferentiated 
mesenchymal cells, fibroblasts, myofibroblasts, histiocytes,  
Schwann cells or odontogenic epithelial cells (5). GCT is 
now known as a benign mesenchymal tumor of unknown 
origin. 

Recurrence is rare and metastasis is not seen in GCT cases. 
The common locations are the tongue in the adult and 
the gingiva in the newborn as in our case. The maxillary 
to mandibular alveole ratio is 3 to 1 in the newborn and 
the tumor is usually close to the midline. GCT lesions are 
usually single but can be multiple in 5-16% of cases. The 
mandibular and maxillary alveoli are the most common 
locations for multiple cases as well (6, 7). The female/male 
child ratio is 8:1 (6, 8, 9). 

The immunohistochemical profile of the tumor is different in 
newborns and adults. This tumor is a variant of the granular 
cell tumor and is S-100 negative immunohistochemically 
and does not show any differentiation specific to any cell 
type (1, 10). Our case was also negative with the S-100 
immune marker.

These lesions are thought to develop reactively with the 
effect of maternal hormones and may show a tendency to 
become smaller in the newborn period as the maternal 
hormones decrease. They do not recur after excision (6, 11- 
14). Our case also did not show any recurrence within 12 
months after excision.
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The  clinical differential diagnosis of  GCT includes  conge-
nital dermoid cyst, congenital fibrosarcoma, hemangioma, 
lymphangioma, leiomyoma, rhabdomyoma, heterotopic 
gastrointestinal cyst, congenital cystic choristoma and 
congenital lipoma. Congenital GCT is covered with 
normal oral mucosa and is hard while hemangiomas and 
lymphangiomas are “spongy” on palpation and have a 
red or dark blue surface. Doppler ultrasonography can 
be used for the differential diagnosis. Finding fluctuation 
on palpation and the ultrasonographic findings may help 
in the differential diagnosis of GCT and cystic lesions. 
Cystic GCT has not previously been reported. Radiological 
findings related to lesion margins and associated with bony 
tissue are important regarding the differential diagnosis of 
GCT and solid tissue tumors, especially when eliminating 
malignancy. Radiologically, GCT lesions have regular and 
prominent margins with no association with bony tissue.

Pseudoepitheliomatous hyperplasia of the oral mucosa on 
the tumor surface is seen in approximately half of adult GCT 
cases but is usually not seen in newborn GCT cases. Cases 
with accompanying pseudoepitheliomatous hyperplasia or 
ulceration may be confused with squamous cell carcinoma 
(10). 

Malignant GCT makes up 1-2% of the cases and the main 
differential diagnosis is alveolar soft part sarcoma. There 
are no malignant congenital GCT cases reported in the 
literature.

The profuse cellularity and prominent nucleoles in isolated 
cells in the lesion on cytopathological investigation can lead 
to mimicking of any common malignant lesion in the oral 
cavity and a false positive diagnosis. Histopathology is the 
gold standard in the diagnostic process.
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Sarcomatoid Chromophobe Renal Cell Carcinoma with 
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Gösteren Sarkomatoid Kromofob Renal Hücreli Karsinom: Olgu Sunumu  

Ayşegül SARI1, gözde EvCİM1, Murat ERMETE1, Serhat güR2

Departments of 1Pathology and 21st Surgery, M.H. İzmir atatürk Education and Research Hospital, İZMİR, TuRKEY

ABSTRACT

Sarcomatoid component can occur in all histological subtypes of renal 
cell carcinoma but most commonly accompanies chromophobe renal 
cell carcinoma. The majority of the sarcomatoid components consist 
of malignant fibrous histiocytoma, fibrosarcoma or undifferentiated 
sarcoma areas. Heterologous differentiation in the form of 
osteosarcoma or rhabdomyosarcoma is very rarely encountered.  We 
report a very rare case of a chromophobe renal cell carcinoma with 
osteosarcomatous differentiation that presented as a retroperitoneal 
mass. Renal cell carcinoma with sarcomatoid change should be 
always kept in mind when a retroperitoneal mass with sarcomatoid 
differentiation is encountered.  

Key Words: Sarcomatoid renal cell carcinoma, Chromophobe renal 
cell carcinoma, Retroperitoneal neoplasms

ÖZ

Sarkomatöz komponent renal hücreli karsinomun tüm histolojik 
subtiplerinde görülebilirse de en sık kromofob renal hücreli 
karsinoma eşlik etmektedir. Sarkomatöz komponent sıklıkla malign 
fibröz histiositom, fibrosarkom ve indiferansiye sarkom alanlarından 
oluşmaktadır. Çok nadiren osteosarkom ya da rabdomiyosarkom 
formunda heterolog farklılaşma izlenir. Bu makalede, retroperitoneal 
kitle olarak saptanan ve osteosarkomatöz farklılaşma gösteren 
kromofob renal hücreli karsinom tanısı alan olgumuzu hem çok 
nadir görülmesi hem de retroperitoneal yerleşimli sarkomatoid 
özellikteki tümörlerde, sarkomatoid farklılaşma gösteren renal hücreli 
karsinomun ayırıcı tanıda akılda tutulması gerektiğini vurgulamak 
amacıyla sunduk. 

Anahtar Sözcükler: Sarkomatoid renal hücreli karsinom, Kromofob 
renal hücreli karsinom, Retroperitoneal neoplaziler

INTRODUCTION

Chromophobe renal cell carcinomas (CRCC) are a 
rare renal cell carcinoma (RCC) variant that make up 
approximately 6% of all RCC cases (1). CRCC have a 
better prognosis than other RCC subtypes in general (1,2). 
Sarcomatoid differentiation of CRCC generally indicates a 
worse prognosis as with all RCC cases (3-7). Sarcomatoid 
component is found in approximately 8% of all CRCC 
cases (2,3). The sarcoma component of RCC generally 
consists of sarcoma areas such as malignant fibrous 
histiocytoma or fibrosarcoma (8). There may very rarely be 
heterologous differentiation in the form of osteosarcoma or 
rhabdomyosarcoma. There have been fewer than 10 case 
reports of a sarcomatoid RCC case containing heterologous 
elements in the sarcoma areas (7).

We present a case with a retroperitoneal mass that was 
first thought to be a malignant mesenchymal tumor on 
intraoperative frozen section but was then diagnosed as 
sarcomatoid CRCC with osteosarcomatous differentiation 
on paraffin sections.

CASE REPORT

A 49-year-old patient presented at an outside instution 
with abdominal pain for 2 months. Magnetic resonance 
(MR) images showed a solid mass of 25x20 cm in size that 
extended from the level of the left renal hilus to the iliac 
wing origin with a regular outer contour and necrosis foci 
(Figure 1). She was referred to our hospital for treatment. 

Personal and family history revealed nothing of significance 
and laboratory values were also within normal limits. A 
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Figure 1: Upper abdominal MR reveals a solid mass lesion 
extending from the level of the left renal hilus to the origin of 
the iliac wing, 25x20 cm in size with regular outer contours and 
containing necrotic areas.

tissue 1.5x1x0.5 cm in size obtained from the intraabdominal 
mass before the surgical excision showed  atypical spindle-
like cells making up long fascicules (Figure 2). The mass was 
reported as ‘Malignant; consistent with mesenchymal tumor’ 
and resected. Macroscopically, the mass was 18x18x11 cm 
in size and sections showed a solid dirty yellow tumor with 
widespread necrotic areas. A separate solid gray, bone-
density area 6 cm in diameter at the external surface of the 
tumor was noted (Figure 3). Microscopic evaluation of the 
tumor revealed typical CRCC areas consisting of polygonal 
cells containing centrally-located round hyperchromatic 
nuclei and pale, granular, eosinophilic cytoplasm and 
faint cytoplasmic margins. The cells formed solid islands, 
together with large, pleomorphic, polyhedral or spindle-
like atypical cells with hyperchromatic nuclei and osteoblast 
morphology. Indifferentiated sarcoma and osteosarcoma 
areas were noted next to CRCC areas (Figure 4A,B; 5A,B). 
Immunohistochemical evaluation revealed that carcinoma 
areas had a profile that supported CRCC by staining 
positively with cytokeratin (CK) 8-18, CK7, and EMA, and 
negatively with CD10 and vimentin. Sarcoma areas stained 
focally with CK and diffusely with vimentin while there was 
no staining with  CD34, S-100, Actin, and HHF-35 (Figure 
6A,B). The diagnosis was therefore ‘sarcomatoid CRCC 
with osteosarcomatous differentiation’. Chemotherapy was 
planned but the patient died due to surgical complications 
before treatment was started.

DISCUSSION

Chromophobe RCC are a rare RCC subtype that have the 
third highest incidence after conventional and papillary 
RCC (2,3). Histologically, CRCC cases have a typical 
appearance consisting of polygonal cells with a perinuclear 
clear halo,  pale or eosinophilic cytoplasm and prominent 
cytoplasmic borders (1,2). Immunohistochemically, 
CRCC’s stain positively with  CD117, CK7, CK14, and EMA 
and negatively with high molecular weight cytokeratin, 
CK20, vimentin and CD10. Conventional RCC’s show 
negative immunohistochemical staining with  CK7 and 
positive staining with CD10 and vimentin (2). Our CRCC 
case stained positively with  CK 7, EMA and low molecular 
weight cytokeratin (CK8-18) and negatively with vimentin 
and CD10. The spindle cells in the sarcomatoid areas have 
a nonspecific immunohistochemical profile. There may be 
reactivity with CK and vimentin, similar to sarcomatoid 
carcinomas seen in other areas (7).

RCC with sarcomatoid differentiation is not a separate 
histological entity and it just signifies the differentiation of 
the epithelial component that may be present in all RCC 
subtypes to a higher grade tumor resembling a sarcoma 
characterized by spindle cells with atypical cytological 
features (1,6,9).

Sarcomatoid differentiation is seen most commonly in 
CRCC among the RCC subtypes at a rate of 9% (2,9). 
Peralta-Venturina et al. have studied 100 kidney tumors 
and found the rates for sarcomatoid differentiation to be 
8% in conventional RCC, 9% in chromophobe RCC, 3% 
in papillary RCC, 29% in collecting duct carcinoma and 
11% in unclassified RCC (8). The sarcoma component 
usually consists of areas of malignant fibrous histiocytoma, 
fibrosarcoma and undifferentiated sarcoma (5). Less than 10 
cases have been reported with a heterologous element such 
as chondrosarcoma, osteosarcoma or rhabdomyosarcoma 
(7). There are 3 case reports in the English literature of 
CRCC cases containing osteosarcoma-like areas (1,5,9) and 
two of these tumors had a retroperitoneal mass as in our 
case (5,9). The tumor protruded from the lower half of the 
kidney, causing abdominal spread and pulmonary (5,9) and 
hepatic (5) metastases in both cases, leading to death due 
to widespread disease. The other case was limited to the 
kidney but had invaded the perirenal fatty tissue and renal 
vein. Hepatic, pulmonary and bone metastases developed 
three months after the surgery, necessitating radiotherapy 
and chemotherapy (1). Itoh et al. (5) have interpreted the 
positive staining with CK and EMA in the sarcoma areas in 
their own case and other sarcomatoid RCC cases reported in 
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Figure 4A,B: Chromophobe renal cell carcinoma areas.

Figure 5A,B: Transition areas from chromophobe renal cell carcinoma to osteosarcoma.

A B

A B

Figure 2: Atypical spindle-type cells making up long fascicles on 
frozen section.

Figure 3: Macroscopic examination reveals a solid cream-brown 
tumoral mass 18x18x11 cm in size with widespread necrotic areas 
and some solid foci.
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Figure 6: A) Positive staining with cytokeratin 8-18 in chromophobe renal cell carcinoma but no immune staining in sarcoma areas,         
B) Positive staining with vimentin in sarcoma areas but no immune staining in chromophobe renal cell carcinoma areas.

A B

the literature (7,10) as being due to a metaplastic change of 
the osteosarcoma-like component that can morphologically 
mimic osteosarcoma. Immunohistochemical analysis of 
our case also revealed diffuse staining with vimentin and 
positive staining of a few cells with cytokeratin in the 
sarcoma areas.

The presence of a sarcomatoid component has been reported 
to be associated with an increased risk of metastasis and 
an unfavorable prognosis (3,7-9). The CRCC cases with 
sarcomatoid differentiation in the literature have shown 
distant organ metastases such as to the bone, liver, lung and 
lymph nodes (10).

Nagashima et al. have published a CRCC case with 
sarcomatoid differentiation who died due to systemic 
metastases 14 months after the diagnosis and 
histopathological investigation of the metastatic foci 
showed a tumor with a sarcomatoid appearance that did 
not contain an epithelial element (11).

Quiroga-Garza et al. have published a CRCC cases with 
sarcomatoid differentiation while a metastatic periaortic 
lymph node similarly revealed tumor with a sarcomatoid 
appearance (1). These results support the presence of 
a tumor progression pathway from chromophobe to 
sarcomatoid RCC. Careful postoperative follow-up 
for potential histological progression of CRCC to the 
sarcomatoid subtype has been suggested (11). Klatte et al. 
have reported that a sarcomatoid component accompanies 
50% of metastatic CRCC cases, that these cases have a 
tendency to have hepatic metastases, unresponsiveness to 
immunotherapy and that the prognosis is unfavorable (6).

The tumor in the form of a retroperitoneal mass in our case 
was almost totally excised and the left kidney left alone as the 
MR images and the peroperative findings did not provide 
a clear picture and the tumor’s frozen section report was 
malignant mesenchymal tumor. No non-tumoral kidney 
tissue was observed in the macroscopic and microscopic 
investigation of the tumor.

In conclusion, CRCC with osteosarcomatous differentiation 
is a very rare tumor and can be encountered as a 
retroperitoneal mass with a rapid and progressive course. 
RCC with sarcomatoid differentiation should therefore 
always be considered for retroperitoneal tumors that look 
like mesenchymal tissue on histology and the medical and 
surgical treatment of the patient should be planned taking 
this possibility into account.
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Primary Malignant Melanoma of the ovary:                             
Case Report and Review of the literature
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ABSTRACT

Ovarian malignant melanomas are extremely rare tumors. Most 
of them are secondary tumors and disseminated metastases are 
recognized at the time of diagnosis. Primary tumors are even more 
rare and usually associated with a teratoma. A 67-year-old female 
had a pelvic mass that was recognized on ultrasonography (USG) and 
physical examination. Intraoperative pathological consultation was 
reported as “pigmented solid ovarian tumor, probably compatible 
with malignant melanoma”. Paraffin sections, and histochemical 
(Masson Fontana and Prussia blue) and immunohistochemical 
examination (S-100 and HMB-45) were also consistent with 
“malignant melanoma”. This case was accepted as “Probably primary 
ovarian malignant melanoma” in lack of any other tumor focus on 
detailed clinical and radiological investigation, skin biopsies or 
pigmented lesions in medical history. It is reported for being an 
extremely rare tumor and its distinctive characteristics for differential 
diagnosis are emphasized.  

Key Words: Malignant melanoma, Ovary, Histopathology

ÖZ

Overin malign melanomları son derece nadirdir. Çoğunluğu 
metastazlardan oluşmakta ve tanı sırasında yaygın tümör varlığı 
görülmektedir. Primer malign melanom olgularının çok daha 
nadir olduğu ve çoğunlukla teratom zemininde geliştiği rapor 
edilmiştir. Ultrasonografi (USG) ve fizik inceleme ile “pelvik kitle” 
tanısı konularak opere edilen 67 yaşındaki kadın hastada frozen 
inceleme sırasında “Pigmente solid over tümörü (Büyük olasılıkla 
malign melanom)” olarak değerlendirilmiştir. Parafin kesitlerde, 
histokimyasal (Masson Fontana ve Prusya mavisi) ve immünohisto-
kimyasal (S–100, HMB45) inceleme sonucunda “malign melanom” 
olarak rapor edilmiştir. Hastanın daha önce geçirilmiş biyopsi ve 
melanom öyküsü olmaması, ayrıntılı fizik inceleme ve sistemlerin 
değerlendirilmesinde başka odak saptanmaması, tümörün tek taraflı 
olması nedeniyle “Overin olası primer malign melanomu” olarak 
kabul edilmiştir. Tümörün son derece nadir görülmesi ve ayırıcı 
tanıda dikkat edilmesi gereken özelliklerin vurgulanması amacıyla 
sunulmaktadır.

Anahtar Sözcükler: Malign melanom, Ovaryum, Histopatoloji

INTRODUCTION

Only 3% of melanoma cases are found in female genital 
organs (1). An ovarian malignant melanoma is more rare 
and is usually seen during the reproductive years, carrying 
an unfavorable prognosis (2). They are usually metastatic. 
Primary malignant melanomas are even more rare and 
most are reported to develop on a background of teratoma 
(3,4).

CASE REPORT

A 67-year-old female presented with a swollen abdomen 
and a mass was found on physical examination. Pelvic USG 
revealed  118x77 mm mass containing solid and cystic areas 

that originated from the left adnexial area. The patient was 
operated on and the left ovarian resection material sent for 
frozen examination.

The macroscopic evaluation revealed a dark brown-black 
mass 14x12x6 cm in size and 612 gr in weight, with a 
smooth and lobular surface and a 6 cm-long tuba uterina 
attached. The section showed a mostly dark brown lobulated 
appearance with a smooth cyst 3 cm in diameter at one 
corner in the inner surface.

Microscopic examination showed tumor cells with large 
nuclei and wide cytoplasm that formed solid sheets. The 
frozen section interpretation was reported as “pigmented 
solid ovarian tumor, probably malignant melanoma” as 
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Figure 1: The left adnexial mass has a smooth lobulated surface and occasional cystic appearance on macroscopy (A) while the section 
(B) is darkly pigmented, lobulated and mostly solid.

Figure 2: The frozen section shows solid tumor infiltration 
containing dense brown pigment (H&E; x100).

Figure 3: Paraffin sections reveal solid tumor infiltration 
consisting of epithelioid cells containing occasional melanin 
pigment and forming nests in pigment-poor areas.

there was widespread brown pigment in the cytoplasm of 
the cells (Figure 2).

Paraffin sections showed tumor tissue that formed solid 
nests within the sinusoidal vessel network containing dense 
brown pigment with black granules in their cytoplasm. 
Tumor cells with large cytoplasm containing prominent 
nucleoli and large central nuclei could be discerned 
where the pigmentation was less dense (Figure 3, 4). The 
histochemical tests revealed a positive reaction with Masson 
fontana stain and negative reaction with Prussia blue stain 
at the pigmented areas. Immunohistochemical (IHC) 
evaluation showed a diffuse strongly positive reaction 
for HMB45 and S100 in the tumor cells and the case was 
reported as malignant melanoma (Figure 5).

No sign of teratoma was seen in the tumor despite obtaining 
many sections.

Other resection materials received for the patient showed 
endometrial senile cystic atrophy, an endocervical polyp in 
the cervix, fibrous obliteration of the appendix and chronic 
signet ring cholecystitis in the gallbladder. The right ovary, 
right tuba, omentum and intestinal mesentery looked 
normal. Systemic investigation revealed a nevoid lesion in 
the pubic region. The histopathological analysis result was 
intradermal nevus. The patient had a cataract in the left eye. 
There was no systemic pathology other than a chronic renal 
failure history for the past 10 years.

The case was accepted as “probable primary malignant 
melanoma of the ovary” as there was no previous melanoma 

A B



Türk Patoloji Dergisi/Turkish Journal of PathologyDEMİR GÖK N et al: Malignant Melanoma of the Ovary

171Cilt/Vol. 27, No. 2, 2011; Sayfa/Page 169-172

history, no other melanoma foci were found during the 
physical examination and systemic evaluation and the 
tumor was unilateral (4). 

No additional treatment was administered following the 
resection and the patient died with diffuse lung and bone 
metastases 7 months after the surgery.

DISCUSSION

Malignant melanoma of the ovary is very rare and usually 
metastatic. Primary ovarian malignant melanoma is even 
more rare and most primary cases are thought to develop 
on a background of cystic teratoma (3,4) (Table I). The 
presence of widespread melanosis areas in a “mature cystic 
teratoma” that we have found in the ovarian cyst resection 
material from a 25-year-old patient seems to support this 
view.

The differential diagnosis includes metastatic malignant 
melanoma and primary and secondary tumors of the 
ovary. It is also possible for a malignant melanoma that has 
regressed to have metastasized to the ovary. The metastases 
of the regressed tumor in various organs may be the first 
clinical sign in such cases.

The absence of history of malignant melanoma, pigmented 
skin lesions or excision, the inability to find another 
malignant melanoma focus despite systemic investigation 
and the unilateral tumor led us to diagnose this case as 
“probably primary malignant melanoma”.

Histology is important for ovarian malignant melanoma 
cases but most reports do not contain detailed histological 

descriptions. The most common type is the epitheliod cell 
type with a diffuse or nodular pattern (2). The nodular or 
“nested” pattern is seen frequently in metastatic ovarian 
malignant melanoma (5). Metastatic cases are usually 
bilateral and can rarely be unilateral.

The differential diagnosis of primary ovarian malignant 
melanoma contains a vast variety of pathologies. Metastatic 
ovarian malignant melanoma should be differentiated from 
malignant lymphoma, indifferentiated carcinoma, PNET 
and malignant sex cord stromal tumors (5).

The carcinoma diagnosis is aided by findings such as rare 
psammoma bodies or a relationship with endometriosis in 
the presence of a glandular structure. However, it must be 
noted that epithelial markers such as cytokeratin and EMA 
can be positive in malignant melanoma and negative in 
carcinomas that have lost their antigenicity.

The presence of large epithelioid cells in malignant surface 
epithelium tumors of the ovary can lead to confusion. The 
oxyphilic variants of endometrioid clear cell carcinomas 
and hepatoid carcinomas should be considered in the 
differential diagnosis when large epithelioid cells have a 
dark eosinophilic cytoplasm. Transitional cell carcinoma of 
the ovary can contain small glands and small spaces and 
can look similar to pseudopapillary-pattern malignant 
melanomas with cystic degeneration. IHC helps to the 
differential diagnosis in such cases (5).

Ovarian sarcomas can also develop on a background of 
dermoid cyst besides malignant melanoma. The presence 
of epithelioid cells and melanin pigment helps in making 

Figure 4: Large magnification shows frequent mitotic activity 
and dense brown pigment in tumor cells with large eosinophilic 
nucleoli and centrally located large nuclei.

Figure 5:  Immunohistochemical analysis showed diffuse strong 
cytoplasmic reaction with HMB45 in the tumor cells (HMB 45 
400x).
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the malignant melanoma diagnosis. Epithelioid or spindle-
cell tumors that develop on a background of dermoid cyst 
are evaluated as carcinosarcomas. Carcinosarcomas give 
a positive reaction with epithelial markers and negative 
reaction with melanocytic markers (5).

Other tumors that are quite similar to ovarian melanomas 
are sex cord stromal cell tumors and steroid cell tumors. 
Both tumor cells have large eosinophilic cytoplasms. 
Steroid cell tumors are not mitotically active like malignant 
melanomas. They contain teratomatous elements. The 
presence of spindle cells and melanin pigment supports the 
diagnosis of malignant melanoma. Steroid cell tumors may 
contain lipofucsin pigment. Malignant melanoma cases can 
be confused with granulosa cell tumors when they consist 
of cells with a narrow cytoplasm. The luteinized areas of 
granulosa cell tumors may contain prominent nucleoli 
but these are usually characterized by pale vesicular 
nuclei. Granulosa cell tumors may also rarely be seen with 
a dermoid cyst. Sex cord stromal tumors are positive for 
inhibin and calretinin on IHC (2). Steroid cell tumors 
and sex cord stromal cell tumors are S-100 and melan-A 
negative. HMB45 is the most specific melanocytic tumor 
marker but one must not forget that it can also be positive in 
steroid cell tumors of the ovary (5). Dense melanin content 
helped in the differential diagnosis from stromal tumors in 
our case.

Other tumors to consider in the differential diagnosis are 
lymphoma, leukemia, dysgerminoma, neuroectodermal 
(NET) and primitive neuroectodermal tumors (PNET). 

NET and PNET can be seen together with dermoid cyst and 
dysgerminomas can develop from a teratoma. Lymphoid 
and myeloid markers, PLAP, OCT-4, neuroendocrine 
markers, CD99 and FLI-1 are important for the differential 
diagnosis of these tumors in addition to melanocytic 
markers (5).

The dense melanin pigment of the tumor indicated malignant 
melanoma even at the intraoperative evaluation in our 
case. The typical morphology and immunohistochemical 
investigation provided the definite diagnosis.
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Table I: Definite and probably primary ovarian melanoma cases in the literature

Case Age location Maximum Size Pigment Cell type Reference
1 21 RO 18 cm No SC 5
2 43 RO 6.5 cm No LEC 5
3 18 RO 23 cm Yes SC 5
4 72 LO 12 cm Yes LEC 5
5 50 LO 4 cm Yes SC 5
6 55 RO 8 cm Yes LEC 5
7 43 LO 9.5 cm No LEC 5
8 42 ? ? No LEC 5
9 19 RO 0.2 cm No LEC 2

10 14 LO 4.8 cm No LEC 2
11 67 LO 14 cm Yes LEC Current case

lEC: Large epithelioid cell, SC: Small cell, lO: Left ovary, RO: Right ovary.
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ABSTRACT

Parachordoma is an uncommon tumor of soft tissue, and the origin 
is not clear. Recurrence and metastasis are rarely seen. A piecemeal 
mass measuring 7x4x3 cm was excised from a 28-year-man who had 
presented with pain and swelling of the right shoulder for 5 years. 
Histopathologically, the tumor was composed of cells with clear 
eosinophilic cytoplasm and an epithelioid appearance in a myxoid 
stroma separated by fibrous tissue with mild pleomorphism and 
mitotic activity. Tumoral cells were immunoreactive for cytokeratin 
8/18, EMA, S-100 and vimentin, immunohistochemically. Recurrence 
was seen one year after the initial diagnosis. Areas of increased 
mitotic activity and atypical mitoses were observed in the recurrent 
tumor. We report this case as recurrence occurred earlier than usual 
and exhibited malignant features.  

Key Words: Parachordoma, Myoepithelioma, Diagnosis Differential 

ÖZ

Parakordoma yumuşak dokunun nadir görülen bir tümörüdür. 
Kökeni tam olarak açıklanamamıştır. Nüks azdır, geç dönemde 
görülür ve nadiren metastaz yapar. 5 yıldır sağ omzunda ağrı ve şişlik 
şikayeti olan 28 yaşındaki erkek hastadan, 7x4x3 cm. boyutlarında 
parçalı olarak kitle eksize edilmiştir. Mikroskopik değerlendirmede, 
tümörün fibröz doku ile ayrılmış miksoid stromada, şeffaf eozinofilik 
sitoplazmalı epiteloid görünümde, şekil ve büyüklük farkı gösteren, 
mitotik aktivitesi orta derecede olan hücrelerden oluştuğu izlenmiştir. 
CK8/18, EMA, S-100, vimentin ile boyanma izlenmiştir. Olgumuzda 
ilk tanıdan bir yıl sonra nüks görülmüştür. Nüks tümörün, invaziv 
olduğu, mitotik aktivitesinin yüksek olduğu, atipik mitozlar içerdiği 
izlenmiştir. Olgu, nüksün erken dönemde olması ve histopatolojik 
incelemede malign özellikler içermesinden dolayı sunulmaktadır.

Anahtar Sözcükler: Parakordoma, Myoepitelyoma, Ayırıcı tanı

INTRODUCTION

Parachordomas are soft tissue tumors that do not have a 
definite known origin. The 2002 World Health Organization 
(WHO) classification has included parachordomas in the 
same class as mixed tumors and myoepitheliomas (1). 
Parachordomas have first been defined by Laskowski as a 
peripheral chordoma and Dabska has published a 10-case 
series in 1977 (2). The largest published series consists of 
101 cases (3).

CASE REPORT

A 28-year-old male presented to the Diyarbakir State 
Hospital Orthopedics Outpatients Department with a mass 
and pain of the right shoulder for 5 years and increasing 
symptoms for the last 2 months. There was a swelling of the 
right shoulder at the acromion region. Magnetic Resonance 
Imaging revealed a 4x1.5 cm septated cystic lesion with 

smooth borders at a subacromial/subdeltoid localization 
that compressed the deltoid and supraspinatus muscles. 
The mass was excised. Macroscopic examination revealed 
pieces of tissue grayish in color with irregular borders and a 
piecemeal appearance. The section surface was grayish with 
a solid appearance and contained scattered myxoid areas. 
Microscopically the tumor consisted of a collagenous and 
fibromyxoid stroma and oval to round pleomorphic cells 
in an epithelioid appearance with a clear cytoplasm and 
occasional vacuoles. A moderate degree of mitotic activity 
was noted. Reticular nodular pattern, an adenoid-like 
structure and cords in a focal manner were seen (Figure 1). 
The tumor cells stained with cytokeratin (CK) 8/18 (Figure 
2), S-100 (Figure 3), Pan CK, Epithelial Membrane Antigen 
(EMA) (Figure 4) and vimentin but did not stain with 
thyroglobulin, chromogranin-A, HMB-45, Melan-A or 
Glial Fibrillary Acidic Protein (GFAP). A parachordoma/
mixed tumor diagnosis was made.
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Figure 1: Reticulonodular growth pattern (H&E, x200). Figure 2: CK8/18 positivity in tumor cells (x100).

Figure 3: S-100 positivity in tumor cells (x100). Figure 4: EMA positivity in tumor cells (x100).

The patient presented at the Dicle University Medical 
Faculty Orthopedics Outpatients Department a year later 
with similar symptoms. A preliminary diagnosis of recurrent 
parachordoma was made and the mass was excised. The 
recurrent tumor’s microscopy revealed marked atypical 
features, pleomorphism and a high degree of mitotic activity. 
The first pathology material had 2-3 mitoses/10 hpf while 
this value was 6-7 mitoses/10 hpf in the recurrent pathology 
material. A diagnosis of recurrent parachordoma was made. 
Close follow-up was suggested due to the marked atypical 
findings. The patient was healthy on 18-month follow-up.

DISCUSSION

Parachordomas are usually seen in adults but the 101-case 
series has reported an age range of 3 to 83 with a mean age 
of 39 (4). Our case is 28 years old and younger than the 

mean age reported by the literature. The lesion is reported 
to be seen more commonly in males. The lower extremities 
are the most usual location (5). The location in the 101-
case series was distributed as the lower extremity in 41, 
upper extremity in 35, head and neck in 15 and the body 
in 10. Our case was male and the tumor had a shoulder 
localization (3). 

Parachordomas are usually painless tumors and are 
encountered as slow-growing masses (4). However, two 
painful cases with a subperiosteal location have been 
reported. The tumor was painful in our case and this was 
the reason for presentation. The tumor is well-limited and 
sometimes surrounded by a thin fibrous pseudocapsule. It 
is usually 3 to 7 mm in size and can grow up to 12 cm (3, 
4). Our tumor was 7x4x3 cm in size. The section surface 
was shiny with a myxoid or gelatinous appearance, similar 
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to other reports. Resection usually results in cure, and 
recurrences and metastases are rare (5). Our case had a 
recurrence one year later. There are reports of a forearm 
parachordoma with lung metastasis (6) and a chest wall 
parachordoma with lymph node metastasis in the literature. 
Metastatic tumors are more cellular and the cells are more 
pleomorphic (7). 

There are various theories about the histogenetic origin 
of parachordomas but there is no widely accepted view. 
They have been said to develop from progenitor cells with 
a chondroid differentiation capacity, the bone surface 
associated with tenosynovial or aponeurotic tissue or the 
periosteum, or subcutaneous tissues (4). Parachordomas 
are thought to be related with ectopic notochord remnants, 
synovial tumors including synovial sarcomas and lipoblasts 
and chondroblasts. Most authors believe myoepithelial cell 
origin (8-9).

Low magnification reveals that the tumor consists of 
small nests of epithelioid cells, cords and pseudoglandular 
structures, together with a myxohyaline stroma. 
The proliferating cells have an abundant clear, pale 
eosinophilic cytoplasm similar to the physaliphorus cells 
of classical chordoma. The myxoid material is defined by 
intracytoplasmic vacuoles. Intracytoplasmic glycogen is 
demonstrated by PAS staining. The nucleus may vary from 
vesicular chromatin and prominent nucleoli to a small 
pyknotic form. Multinucleation is usually present. Mitotic 
activity is minimal. There is no lymphatic or vascular 
invasion. Some parachordomas have spindle cells with 
narrow cytoplasm and hyperchromatic nuclei arranged 
in cords and surrounded by a fibrous matrix. The stromal 
matrix can vary from pure myxoid to chondroid or hyaline-
like composition (4).

This group of tumors show morphological heterogeneity. 
The differential diagnosis depends on the dominant cell 
type and stromal component and includes extraskeletal 
myxoid chondrosarcoma, chordoma, ossified fibromyxoid 
tumor, metastatic carcinoma, clear cell sarcoma, metastatic 
malignant melanoma and epithelioid sarcoma. Extraskeletal 
myxoid chondrosarcoma shows eosinophilic spindle cell 
cords that create multinodular patterns and ovoid cells 
within a myxoid matrix, and generally extends to the deep 
skeletal muscle. Extraskeletal myxoid chondrosarcomas 
have smaller cells that are more intensely eosinophilic with 
a less vacuolated cytoplasm than parachordoma cells (4). 
Some extraskeletal myxoid chondrosarcoma cases stained 

with S-100 (1). Parachordomas generally express CK and 
especially CK8/18, while CK expression is not seen in 
extraskeletal myxoid chondrosarcomas (1). Chordomas of 
sacral and vertebral location are seen in older patients and 
have a higher risk of recurrence due to both their histological 
characteristics and difficulty of achieving total surgical 
excision (10). The microscopical features of chordomas 
and parachordomas are not very similar but a chondroid 
matrix is relatively rarer in parachordomas (1). Our case 
was differentiated from a papillary thyroid carcinoma, 
indicated by the clear cells, with the negative thyroglobulin 
staining. Epithelioid sarcomas frequently express CK and 
EMA but S-100, GFAP and myogenic markers are negative. 
Melanomas typically express melanocytic antigens such as 
Melan-A, HMB-45 and S-100 (1).

There are contradictory views on the surgical margins and 
recurrence association in the literature. Surgical treatment 
can provide a cure in parachordoma but tumors that have 
not been fully excised can recur (4). Our case also had a 
recurrence a year later. There is no clear relationship between 
the status of the surgical margins and local recurrence but 
local recurrences and metastases are more frequent in 
patients with a histologically malignant appearance (1). A 
pediatric myoepithelial carcinoma series in the literature 
has reported recurrence in 9 of 17 cases with negative 
surgical margins (11). The specimen was piecemeal in our 
case and we were unable to evaluate the surgical margins. 
The histopathological appearance of the case indicated 
malignancy. Suggesting the cause of recurrence. There are 
reports of a forearm parachordoma with lung metastasis (6) 
and a chest wall parachordoma with lymph node metastasis 
in the literature. Metastatic tumors are more cellular and 
the cells are more pleomorphic (7). Necrotic areas and 
nuclear atypia have been seen in metastatic tumors (12). 

Parachordomas are benign tumors but metastases and 
recurrences are not unusual. Dabska (2) has reported 
recurrences after 7,2 and 12 years later but Niezabitowski et 
al. (13) have reported a recurrence at 3 months, Carstens et 
al. at 6 months and Ishida et al. (14) at 1 year although early 
recurrence is rare. However, it is difficult to determine the 
mean rate of recurrence due to the difficulty of a long time 
follow-up (5). Two deaths from metastatic parachordoma 
have been reported in the literature and it has been said that 
parachordomas may potentially be low-grade sarcomas (5). 
Parachordomas are benign tumors but they can become 
malignant when recurrence occurs after a short period and 
cases should therefore be followed-up closely.
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ABSTRACT

The purpose of this study is to understand the status of Pathology in 
Iraq evaluating health problems in the country. Pathologists in Iraq 
are at the top of the level of scientific knowledge and professional 
responsibility. Although there are adequate modern equipment, lack 
of chemicals and experienced technical service inadequacies are 
evident. Special stains and immunohistochemistry are performed only 
in some of the private laboratories. Consultation is often carried out 
within the department, but external consultations are less frequent. 
In terms of specialized training, highly motivated, knowledgeable 
rotators and residents are available. Technical personnel, even though 
not sufficient in number, have got adequate professional training and 
skills. There are many problems in running quality control programs 
in the laboratories. As a result, the progress in the health system of 
Iraq, and therefore the status of pathology discipline, are of great 
importance for the development of the country. Foreign pathologists 
as a volunteer or a staff will provide the objective points of identifying 
the problems and will help to find a solution.
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ÖZ

Bu yazının amacı; Irak’ta Tıbbi Patoloji’nin durumuna saptama 
yaparak, ülkede sağlık alanındaki problemlere yönelik yaşanan 
algılamayı geliştirmektir. Irak’ta Patoloji Uzmanları’nın bilgi düzeyleri 
genel olarak üst seviyededir ve profesyonel sorumluluk bilinci 
gelişmiştir. Yeterli modern cihazlar bulunmasına karşı, kimyasallarda 
eksiklik ve teknik servis yetersizlikleri yaşanmaktadır. Özel boyalar ve 
immunohistokimya sadece bazı özel laboratuvarlarda yapılmaktadır. 
Bölüm içi konsültasyon sıklıkla yapılmakta, ancak dış konsültasyonlar 
daha enderdir. Uzmanlık eğitimi açısından bakıldığında, oldukça 
motive, bilgili asistanlar ve rotasyonerler bulunmaktadır. Teknik 
elemanlar, sayısal açıdan az sayıda olmalarına rağmen, profesyonel 
anlamda yeterli eğitim almışlardır. Kalite kontrol programlarının 
yürütülmemesine bağlı sorunlar yaşanmaktadır. Sonuç olarak Irak’ta 
sağlık sisteminin ve dolayısı ile Tıbbi Patoloji’nin, ülkenin gelişmesi 
açısından önemi büyüktür. Yabancı patologların gönüllü ya da görevli 
olarak yapacakları ziyaretler, nesnel açıdan sorunların saptanmasına 
ve çözüm bulunmasına yardımcı olacaktır.

Anahtar Sözcükler:  Irak, Histopatoloji, Laboratuvar

Previously, I reported on some aspects of health care in Iraq 
(1), which were discussed also at the Nursing Conference in 
Baghdad on 15 July 2003. I was in a clinical attachment at 
the Department of Pathology, Teaching Laboratories (led by 
Dr. Jassem T. Al-Khafaji), at the Baghdad Teaching Hospital 
in the period May-July 2003, working simultaneously part-
time at a non-governmental organization (NGO) as a 
project officer in the field of health care assistance. Late in 
July 2003, I visited several hospitals in Basra, Mosul, Kirkuk 
and Erbil. In Basra, I had an opportunity to observe the work 
of the Department of Pathology of the Teaching Hospital 
in some detail. Having returned to Russia, I remained in 
contact with colleagues in Iraq, and met some of them at the 
21st European Congress of Pathology held in Istanbul on 
September 8-13, 2007. The main point that has driven me 

to write this and the previous (1) letters was understanding 
by analogy of some problems of health care in Iraq because 
of their similarity to those in the former Soviet Union and, 
probably, in the whole former Eastern Bloc. To name but a 
few common problems: relatively low social status of nurses 
and medical technicians resulting in their shortage; limited 
availability of modern, internationally used professional 
literature; very limited number of methods available in 
the everyday practice of pathology even at large university 
hospitals; shortage of chemicals and modern equipment, 
irregular technical servicing of the equipment (2). Some 
social problems and those related to the management of 
the public health are apparently also of a similar nature. 
The vacuum remaining after the collapse of the Baath 
regime was partly filled by criminal structures, who care 
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for disorder, impeding restoration of the economy, which 
would create working places and distract young people from 
insurgency. It is known in Iraq that they are fused with the 
governing spheres of the previous regime. Educational and 
employment policy of the Baath regime resulted in shortage 
of properly trained nurses and laboratory technicians (2). 
Relatively low salaries and prestige resulted in the influx of 
insufficiently trained persons. One of the impediments to 
quality care is the fact that female personnel usually don’t 
work at night. Female nurses and doctors are engaged 
during the daytime, which in Iraq means until around 1 
p.m. The rest of the time predominantly male nurses are 
working. Neglect of prescriptions by the nurses was often 
reported by doctors. Responsible physicians make their 
prescriptions, injections and others, themselves, not relying 
upon the nurses. Management of hospitals tended to belittle 
these problems. Furthermore, shortage of physicians was 
discussed at the Nursing Conference. Having resided in 
the “Doctor’s House”, I observed in fact overabundance 
of doctors in the Medical City of Baghdad. Many young 
physicians came to the hospital irregularly and did not 
participate on night duties; they prefer to stay in large 
clinical centers sometimes almost without professional 
engagement. Shortage of doctors in small towns and rural 
areas is a consequence. 

More details should be added with regard to the area of 
pathology. First about advantages: English language is used 
in the medical education and for clinical records in hospitals; 
rather new literature is used both in histopathology and in 
clinical departments, although, in general, there is a shortage 
of modern books. Two editions were mainly used in the 
Department of Pathology: Ackerman’s Surgical Pathology 
and the Lever’s Histopathology of the Skin. Pathologists 
have high level of knowledge, are responsible and attentive 
while performing histopathological examinations. Some 
of them had studied or practiced in Western countries. 
There is modern equipment in the Department, but a part 
of it, e.g. a freezing microtome and an automatic tissue 
processor, were out of use because of insufficient servicing 
and shortage of chemicals. Only hematoxylin and eosin 
stain was applied in histopathology in Baghdad Teaching 
Hospital; but special stains, immunohistochemistry, 
and other modern methods were performed by some 
private laboratories, thus being, in principle, available for 
patients. Intra-departmental consultations were frequent 
and efficient; in fact, difficult cases were examined by all 
pathologists of the Department. External consultations 
with participation of specialists from other institutions 
were less frequent, but they were performed in case of 

indications, such as in an osteoblastoma case discussed 
below. With regard to the continuing medical education, 
it is difficult to give a comprehensive overview from a 
position of a volunteer in a Department of Pathology, but 
there were residents and rotators in the Department, who 
were highly motivated and demonstrated a good level of 
professional knowledge. With regard to the residents in 
clinical departments, as mentioned above, their number 
was rather high in the Medical City of Baghdad, while not 
all of them were regularly engaged in professional activity. 

Some drawbacks in the practice of pathology should 
be mentioned, which obviously resulted from shortage 
of adequately trained technical personnel, although 
technicians are skilled and can produce high quality 
specimens. Confusion of specimens sometimes occurred. 
Sets of histological slides were sometimes given to the 
pathologists incompletely, some blocks being left uncut. 
Histological specimens were not always clearly marked. 
The room for gross dissection had neither ventilation nor 
air conditioning. Biopsies were often left “until tomorrow”, 
sometimes because of lacking clinical data. Telephonic 
contact with clinicians was relatively seldom. Pathologists 
obtain clinical information mainly from patients or their 
relatives, who bring specimens to the laboratory. This 
practice has advantages: pathologists can examine a 
patient or perform a fine-needle aspiration. If necessary, a 
patient can be asked to bring X-ray, CT, or other additional 
information; for example, a complicated diagnosis of a bone 
tumor (osteoblastoma in a child) was successfully made in 
this way and later confirmed by an external consultation. 
On the other hand, specimens are often put aside “until the 
patient comes”, and can be left for many days. There were no 
special programs of quality control; although they would be 
useful for ensuring of more reliable work of the laboratory, 
preventing specimen confusion, guaranteeing cutting of 
all blocks, clear marking of specimens and so forth. No 
autopsies were performed in the Medical City of Baghdad. 
No special regulations existed with regard to the waste 
disposal, and the waste from the department of pathology 
was disposed together with other waste from the hospital. 
Used formalin and other solutions were purred out into 
the sewerage. Another drawback was an often inadequate 
formalin fixation of specimens in clinical departments, 
both of small biopsies and of large surgical specimens, 
which sometimes resulted in tissue autolysis (this problem 
was prominent also at the Basra Teaching Hospital). The 
problem was partly caused by lack of suitable containers 
for fixation, and the specimens were placed into plastic 
pockets. We discussed it with clinicians in the Medical City 
of Baghdad, and a tendency of improvement was noticed. 
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To conclude optimistically, it must be said that health care in 
Iraq has essential prerequisites for successful development. 
Shortages and difficulties were partly caused by 
mismanagement at the time of the previous regime and are 
probably temporary in their nature. Unfortunately, health 
care authorities and hospital managers sometimes belittle 
and disregard some internally solvable problems, even if a 
solution can be found. Possible suggestions for those who 
will want to help out include different kinds of material 
aid (3), although supplies have been improving during last 
years (4). Considering shortage of modern professional 
literature, donations to Iraqi medical institutions of books, 
e.g. previous editions of handbooks and manuals becoming 
unnecessary after acquisition of newer editions, would 
help to improve diagnostics. Telepathology and online 
consultations, exemplified by the program International 
Consultants in Medicine (5), are also helpful for the same 

purpose. Volunteering and clinical attachments of foreign 
pathologists or other medical specialists are particularly 
useful because they enable to see internal problems 
from another viewpoint, which can be helpful in finding 
solutions. This approach would be useful also in the former 
Soviet Union (2). 
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