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Abstract
Uterine carcinosarcomas or Malignant Mixed Müllerian Tumors are exceptionally rare and extremely aggressive 
tumors of the uterine corpus, accounting for less than 1% of all gynecologic malignancies and 2-5% of all uterine 
malignancies, being responsible for more than 15% of all uterine cancer associated deaths. In this report we present 
the case of a 66 years old woman with no personal history of gynecologic malignancy, addressing the Department 
of Obstetrics-Gynecology of the University Emergency Hospital in Bucharest Romania for postmenopausal vaginal 
bleeding. Ultrasonography and CT scan of the pelvis revealed an endocavitary mass limited to the uterine corpus. 
As a result, a radical hysterectomy with bilateral salpingo-oophorectomy was carried out under general anesthesia. 
Microscopic evaluation revealed an admixture of malignant epithelial and mesenchymal components with small 
foci of clear cell carcinoma and scattered heterologous elements. These features, as well as the gross aspect and 
immunohistochemical results were consistent with the diagnosis of carcinosarcoma of the uterine corpus. In con-
clusion, due to the severe outcome and reduced survival rate of these extremely aggressive tumors, we emphasize 
the importance of awareness, early detection, treatment and proper surgical staging for all females with uterine 
carcinosarcoma.
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Rezumat
Carcinosarcoamele uterine sau tumorile mülleriene mixte sunt neoplasme excepţional de rare și extrem de agre-
sive ale corpului uterin, ce reprezintă mai puţin de 1% dintre toate cancerele din sfera ginecologică și 2-5% dintre 
cancerele corpului uterin, fi ind responsabile de mai mult de 15% dintre toate decesele asociate cancerelor uterine. 
În acest raport prezentăm cazul unei paciente în vârstă de 66 ani care se prezintă în cadrul Secţiei de Obstetrică-
Ginecologie a Spitalului Universitar de Urgenţă București din România pentru metroragie în climax. Investigaţiile 
imagistice ultrasonografi ce și CT relevă o masă tumorală limitată la corpul uterin. Drept urmare, se efectuează o 
histerectomie radicală cu anexectomie bilaterală sub anestezie generală. Evaluarea histopatologică utilizând colo-
raţia clasică, precum și testele imunohistochimice relevă un amestec de componente epiteliale și mezenchimale cu 
mici focare de carcinom cu celule clare și rare elemente heterogene. Toate aceste caracteristici corelate cu aspec-
tul macroscopic și rezultatele testelor imunohistochimice susţin diagnosticul de carcinosarcom al corpului uterin. 
În concluzie, datorită prognosticului nefavorabil indus de această patologie, accentuăm importanţa diagnosticării 
precoce, a diagnosticului diferenţial precum și a tratamentului și stadializării corecte în vederea sporirii duratei și a 
calităţii vieţii pacientelor cu carcinosarcom de corp uterin.
Cuvinte cheie: carcinosarcom, tumoră mulleriană mixtă, imunohistochimie
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INTRODUCTION
Malignant Mixed Müllerian Tumors (MMMT) also 
referred to as carcinosarcomas are very rare and extre-
mely aggressive tumors of the uterine corpus accoun-
ting for less than 1% of all gynecologic malignancies, 
2-5% of all uterine malignancies and more than 15% of 
all uterine cancer associated deaths1. Th ey occur almost 
exclusively in post-menopausal women, but have been 
reported in premenopausal women as well, including 
young girls2. Carcinosarcomas have poor prognostic 
outcome, regardless of stage at diagnosis. Th e fi ve-year 
survival rate ranges between 5% and 40% for patients 
with tumors of all stages2-5 and does not improve sig-
nifi cantly even with the introduction of increasingly 
aggressive adjuvant therapies. Patients with carcinosar-
coma present worse outcome but the same associated 
risk factors as those reported in endometrial carcino-
ma6: obesity, nulliparity, long-term unopposed estrogen 
exposure and tamoxifen therapy. Scientifi c studies re-
veal that roughly 37% of the females diagnosed with 
MMMT present with history of radiotherapy and tend 
to be of younger age, the average time interval between 
radiation and tumor development being 10-20 years7.

MARERIAL AND METHODS
We report the case of a 66 years old multiparous female 
with no known family history of gynecologic malig-
nancy, presenting to the   Department of Obstetrics-
Gynecology of the University Emergency Hospital 
Bucharest Romania with abnormal vaginal bleeding. 
Th e patient was in good general condition. Cardi-
ac, pulmonary and breast examinations were normal. 
Ultrasonography of the pelvis and full-body CT scan 
revealed an intramural tumoral mass limited to the ute-
rine corpus. Th e patient underwent a curettage biopsy 
which revealed a moderately diff erentiated endometri-
al carcinoma with bizarre stromal component. Th us, a 
radical hysterectomy with bilateral salpingo-oophorec-
tomy was carried out under general anesthesia and the 
surgically resected specimen was sent to the Depart-
ment of Pathology of the same hospital unit for histo-
pathological evaluation.

Following macroscopic examination, the tissue sam-
ples were fi xed in 10% buff ered formalin for 24 hours, 
then processed and embedded in paraffi  n. Afterwards, 
three-micron thick sections were stained with he-
matoxylin and eosin. Immunohistochemical studies 
were performed on unstained paraffi  n sections using 
an indirect tristadial Avidin-Biotin complex method.
Th ese sections were deparaffi  nized in toluene, dehy-
drated in alcohol series, rehydrated and washed in 

phosphate buff ered saline. Afterwards, they were incu-
bated with primary antibody overnight, washed with 
carbonate buff er and developed in 3,3’-diaminoben-
zidine (DAB) hydrochloride / hydroperoxide nuclear 
counterstaining. Th e following markers were used: Pan 
Cytokeratin (mouse monoclonal cocktail antibody, clo-
ne AE1/AE3, dilution 1:50,  Biocare, catalog number: 
VP 011 G, G25), Vimentin (rabbit monoclonal anti-
body, clone SP20, dilution 1:50, Biocare, catalog num-
ber: CRM 312 A, B), ER – estrogen receptor (mou-
se monoclonal antibody cocktail, clone 1D5, dilution 
1:100, Biocare, catalog number: ACI 054 A,C), PR 
– progesterone receptor (mouse monoclonal antibody, 
clone 16, dilution 1:50, Biocare, catalog number: ACA 
424 A, C), CD10 (mouse monoclonal antibody, diluti-
on 1:50, clone 56C6, Biocare, catalog number: CM 129 
AK, BK, CK), CD56 (mouse monoclonal antibody, di-
lution 1:50, clone BC56C04, Biocare, catalog number: 
CM 164 A, B, C), Synaptophysin (mouse monoclonal 
antibody, dilution 1:100, clone 27G12, Biocare, catalog 
number: CM 371 AK, CK) and S100 (rabbit polyclo-
nal antibody, dilution 1:100, Biocare, catalog number: 
CP 021 A, B, C).

RESULTS
Gross examination revealed a slightly enlarged uterine 
corpus due to a 7/6/6 cm poorly circumscribed intra-
mural lobulated mass with plump, moist, white to gray 
cut surface, infi ltrating more than half of the myome-
trium (Figure 1), with no uterine serosa involvement 
and macroscopically normal adnexa. Histopathological 
analysis performed on standard hematoxylin and eosin 
(HE) stained slides revealed an admixture of malig-
nant epithelial and mesenchymal elements. Th e epi-
thelial component was represented by an endometrial 

Figure 1. Gross aspect of the uterine corpus containing an intramu-
ral mass with moist, white to gray cut surface.
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endometrioid carcinoma with villoglandular pattern. 
Th e mesenchymal component was composed of poorly 

defi ned nodular-like structures with increased cellula-
rity and nuclear pleomorphism, frequent bizarre mito-
tic fi gures (18-20 per HPF), necrotic areas and small 
foci of heterologous elements (represented by scattered 
strap-shaped rhabdomyoblasts and areas of glioma-like 
neuroectodermal diff erentiation). Th e epithelial com-
ponent also revealed focal clusters of clear cell carcino-
ma, bearing a negative impact on the overall prognosis 
(Figure 4).

Immunohistochemical studies have been performed 
on multiple tumor slides. Cytokeratins AE1/AE3 and 
vimentin were highly positive in both the epithelial 
and mesenchymal components of the tumor (Figure 
5, 6). In the epithelial component, estrogen receptor 
(ER) expressed moderate positivity while progestero-
ne receptor (PR) expressed noticeable lower positivity. 
CD10 was highly positive in the mesenchymal compo-
nent (Figure 7). We were surprised to fi nd focal CD56 
(Figure 8) and Synaptophysin positivity. S-100 presen-
ted diff use positivity in the stromal component.

All these fi ndings were consistent with the diagno-
sis of Malignant Mixed Müllerian Tumor or carcino-
sarcoma of the uterine corpus with pathological stage 
pT1cN0Mx.

DISCUSSION
Carcinosarcoma is defi ned as a biphasic malignant 
neoplasm composed of high-grade epithelial and me-
senchymal elements, intimately admixed in variable 
proportions8. Most frequently, the two elements are 
individualized and sharply demarcated but sometimes 
merging may occur6. Traditionally, carcinosarcomas are 
considered a subtype of uterine sarcoma with epitheli-
al and stromal diff erentiation. However, because most 

Figure 2. Microscopic aspect showing an admixture of malignant 
epithelial and mesenchymal elements (ob. 10x, H.E.).

Figure 3. The epithelial component of the tumor mainly represented 
by a villoglandular endometrioid carcinoma (ob. 10x, H.E.).

Figure 4. The epithelial component also contained small areas of 
clear cell carcinomatous differentiation (ob. 10x, H.E.).

Figure 5. Immunopositivity for cytokeratins AE1/AE3 in the epi-
thelial and mesenchymal components of the tumor (ob. 20x, DAB 
chromogen).
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four main theories in order to explain the histogenesis 
of this tumor: (1) the ‘composition’ theory suggests that 
the spindle element represents a pseudosarcomatous 
stromal reaction to a preexisting carcinoma; (2) the 
‘collision’ theory suggests that carcinosarcoma results 
from the collision of two independent tumors of diff e-
rent origin; (3) the ‘conversion’ theory suggests that the 
sarcomatous element developed through metaplasia 
of the carcinomatous element; and (4) the ‘combina-
tion’ theory suggests that both the epithelial and me-
sodermal elements originate from the same precursor 
cell6. Th e composition theory can be easily discarded 
because the sarcomatous component in carcinosarco-
ma shows clear histological features of malignity. Th is 
theory may be applicable to carcinofi broma, in which 
a malignant glandular component is surrounded by a 
prominent but benign stroma. However, this entity is 
extremely rare and not all pathologists agree whether 
it truly exists9. Current literature data contains ample 
genetic, molecular, histopathologic and immunohis-
tochemical evidence that most if not all carcinosarco-
mas are derived from a monoclonal cancer cell10-11. Th e 
immunohistochemical fi ndings in our case support this 
theory as well. Some authors have even proposed terms 
such as ‘sarcomatoid carcinoma of the uterus’ or ‘meta-
plastic carcinoma’ to describe this neoplasm. Although 
the scientifi c evidence for adopting this nomenclatu-
re is very persuasive, many pathologists are hesitant to 
make this terminological adjustment and retain, as we 
do here, the term carcinosarcoma5.

Th e molecular profi le in carcinosarcoma is governed 
by TP53 which appears to be the most common ge-
netic alteration in this malignancy12. Mutations of the 
PI3K/AKT and/or RAS/RAF pathways are present in 
almost half of all cases, the most frequent being tho-
se aff ecting PIK3CA, which appear in approximately 
20% of cases13-14. A multitude of other molecular de-
fects have been recently observed in carcinosarcomas, 
including: VEGFA15, HMGA216, HPRT117 and dys-
regulation of microRNA in a single small imprinted 
region of chromosome 14q3218. Alterations in the 
Akt/ß-catenin pathway and transcriptional repression 
of E-cadherin appear to be fundamental for phenotype 
determination in carcinosarcomas6,19-20.

Diff erential diagnosis of carcinosarcoma should be 
made with pure homologous or heterologous sarcoma 
as well as with spindle, high grade and undiff erentiated 
(or dediff erentiated) endometrioid carcinoma. Howe-
ver, from our point of view, the most challenging dif-
ferential diagnosis would involve ‘collision’ tumors in 
which an adenocarcinoma and a sarcoma occur inde-
pendently, within the same uterus. Upon gross exami-

patients were not responding to oncological treatment 
for high-grade uterine sarcoma, researchers developed 

Figure 6. Immunopositivity for vimentin in both the epithelial and 
mesenchymal components of the tumor (ob. 10x, DAB chromogen).

Figure 7. Immunopositivity for CD10 in the stromal component of 
the tumor (ob. 10x, DAB chromogen).

Figure 8. Slight focal immunopositivity for CD56 (ob. 40x, DAB chro-
mogen).
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it does not off er any major survival advantage. Lymph 
node sampling and staging are fundamental for pati-
ents with early-stage disease.

Carcinosarcomas are staged similarly to endometrial 
carcinomas using the TNM and FIGO classifi cation of 
nontrophoblastic tumors of the uterine corpus30-31 and 
they seem to have worse prognosis than endometrial 
serous and clear cell carcinomas. Clinical prognostic 
factors associated with survival include: age, race, pre-
sentation, lymphadenectomy and radiation2. Patholo-
gic factors revolve around the histopathological type 
of the endometrial component and, of course, tumor 
stage. Th e presence of serous or, as in our case, clear 
cell carcinomatous elements is associated with worse 
prognosis25,32. While the depth of myometrial invasi-
on and lymphovascular involvement in early stages are 
directly related to the outcome, the presence of hete-
rologous elements within the sarcomatous component 
has a signifi cant impact on the overall prognosis and 
survival rates in all stages of disease6 . Despite the fact 
that roughly half of all carcinosarcomas are confi ned to 
the uterus at the time of diagnosis, the overall survival 
rates do not exceed 60% and most recurrences appear 
within the fi rst 2 years. Most patients die from pelvic or 
abdominal recurrence rather than from metastatic di-
sease. However, due to the progress established by the 
newly developed operative techniques and postoperati-
ve clinical management, the overall survival after pelvic 
exenteration is slightly higher.

CONCLUSIONS
Our histopathological and immunohistochemical fi n-
dings further support the widely accepted histogene-
sis theory which suggests that carcinosarcoma arises 
through transdiff erentiation of uterine carcinoma into 
sarcoma. We emphasize the fundamental importance 
of early detection and rigorous histopathological and 
immunohistochemical evaluation in order to establish 
a correct fi nal diagnosis when dealing with patients 
with carcinosarcoma.

Confl ict of interests: none declared.

nation, a ‘collision’ tumor should present two separate 
and discrete neoplasms. In doubtful cases, diagnosis 
must rely on mitotic count: tumors with 20 or more 
mitoses per 10 HPF being regarded as high-grade ma-
lignancies9.

Only about 65% of carcinosarcomas are confi ned to 
the uterus at the time of diagnosis21. Patients with car-
cinosarcoma must be treated by radical hysterectomy 
with bilateral salpingo-oophorectomy and systematic 
pelvic, common iliac and para-aortic lymphadenec-
tomy. All patients should also undergo omentectomy 
and peritoneal washing cytology in order to assess the 
full extent of the tumor. Although the most appropri-
ate therapeutic approach depends on the stage at di-
agnosis and varies from case to case, several scientifi c 
studies have proven the effi  ciency of cytoreductive sur-
gery associated with other therapeutic strategies such 
as hyperthermic intraperitoneal chemotherapy (HI-
PEC)22-24. Research has demonstrated that the beha-
vior of carcinosarcoma is determined by the epithelial 
component, and that its invasive pattern is very similar 
to high-grade endometrial carcinoma25-27. Studies con-
ducted by Th e Gynecologic Oncology Group (GOG) 
revealed that when metastases are found, only the epi-
thelial component of the tumor is present. Epithelial 
components metastasize through lymphatic and vascu-
lar spaces, while the sarcomatous component has very 
limited metastatic potential1,27. Th is view is supported 
by multiple studies conducted by diff erent groups27 and 
is of extremely important clinical signifi cance when 
planning the adjuvant treatment. Metastatic spread 
typically includes the pelvic and para-aortic lymph no-
des, with frequent intra-abdominal and retroperitoneal 
metastases27, positive peritoneal cytology, adnexal or 
omental metastases as well as occasional hematogeno-
us extent to the lung, liver, spleen, bone or brain6,28,29. 
Although the importance of omentectomy and peri-
toneal biopsy seems uncertain, both of them represent 
a recommended staging procedure in high risk endo-
metrial carcinoma and should be performed in women 
with early stage carcinosarcomas. In regards to treat-
ment, current literature data suggests that although 
radiation therapy does provide improved local control, 

References
4. de Jong RA, Nijman HW, Wijbrandi TF, et al. Molecular markers 

and clinical behavior of uterine carcinosarcomas: focus on the 
epithelial tumor component. Mod Pathol 2011. 24:1368–79.

5. Jonson AL, Bliss RL, Truskinovsky A, et al. Clinical features and 
outcomes of uterine and ovarian carcinosarcoma. Gynecol On-
col 2006. 100:561–4. 

6. Kurman RJ, Carcangiu ML, Herrington CS, Young RH. Mixed 
epithelial and mesenchymal tumors. In: WHO Classifi cation of 

1. El-Nashar SA, Mairani A. Uterine carcinosarcoma. Clin Obstet 
Gynecol 2011. 54:292–304

2. Garg G, Shah JP, Kumar S, et al. Ovarian and uterine carcino-
sarcomas: a comparative analysis of prognostic variables and 
survival outcomes. Int J Gynecol Cancer 2010. 20:888–94.  

3. Bodner-Adler B, Bodner K, Obermair A, et al. Prognostic para-
meters in carcinosarcomas of the uterus: a clinico-pathologic 
study. Anticancer Res 2001. 21:3069–74. 



Tiberiu Augustin Georgescu et al.

Modern Medicine  |  2016, Vol. 23, No. 2180

region in uterine carcinosarcoma. Exp Ther Med 2012. 3: 677-
682.

20. Castilla MA, Moreno-Bueno G, Romero-Perez L, Van de Vijver 
K, Biscuola M, Lopez-Garcia MA, Prat J, Matias-Guiu X, Cano A, 
Olivia E, Palacios J. Micro-RNA signature of the epithelial-me-
senchymal transition in endometrial carcinosarcoma. J Pathol 
2011. 223: 72-80.

21. Saegusa M, Hashimura M, Kuwata T, Okayasu I. Requirement 
of the Akt/beta-catenin pathway for uterine carcinosarcoma 
genesis, modulating E-cadherin expression through the transa-
ctivation of slug. Am J Pathol 2009. 174: 2107-2115.

22. Gadducci A, Sartori E, Landoni F et al. The prognostic relevan-
ce of histological type in uterine sarcomas: a Cooperation Task 
Force (CTF) multivariate analysis of 249 cases. Eur J Gynaecol 
Oncol 2002. 23:295–299

23. Creasman WT, Odicino F, Maisonneuve P et al. Carcinoma of the 
corpus uteri. FIGO 26th annual report on the results of treat-
ment in Gynecological Cancer. Int J Gynaecol Obstet 2006. 95 
(Suppl 1):S105–S143

24. Tanner EJ, Leitao MM Jr, Garg K, Chi DS, Sonoda Y, Gardner GJ, 
Barakat RR, Jewell EL. The role of cytoreductive surgery for ne-
wly diagnosed advanced-stage uterine carcinosarcoma. Gyne-
col Oncol. 2011 Dec. 123(3):548-52. Epub 2011 Sep 25.

25. Bacalbașa N, Anghel C, Barbu I, Dudus I, Ionescu MI, Pautov M, 
Motthor M, Bã lescu I, Brașoveanu V. Cytoreductive Surgery for 
Peritoneal Carcinomatosis from Endometrial Cancer - A Case 
Report and Literature Review. Modern Medicine. 2015, Vol. 22, 
No. 2: 172-176.

26. Ferguson SE, Tornos C, Hummer A, Barakat RR, Soslow RA. 
Prognostic features of surgical stage I uterine carcinosarcoma. 
Am J Surg Pathol 2007. 31: 1653-1661.

27. Yamada SD, Burger RA, Brewster WR, Anton D, Kohler MF, Monk 
BJ. Pathologic variables and adjuvant therapy as predictors of 
recurrence and survival for patients with surgically evaluated 
carcinosarcoma of the uterus. Cancer 2000. 88: 2782-2786.

28. Iliesiu A, Ciornenchi OC, Tampa M, Matei C, Georgescu SR, Cir-
stoiu C, Zarnescu N, Maria Sajin, A. Dumitru. Spontaneous rup-
ture of the spleen on a patient with splenic hemangioma and 
multiple cystic lesions in kidney and liver; case report and litera-
ture review Modern Medicine, 2015. Vol. XXII, no 1, pp -78-83.

29. Singh R. Review literature on uterine carcinosarcoma. J Cancer 
Res Ther. 2014 Jul-Sep;10(3):461-8.

30. Nam JH. Surgical treatment of uterine sarcoma. Best Pract Res 
Clin Obstet Gynaecol 2011. 25:751–760

31. Edge SB, Byrd DR, Compton CC, Fritz AG, Greene FL, Trotti A. 
(Eds) AJCC Cancer Staging Manual, 7th Ed. Springer: New York; 
2010:485.

32. Pecorelli S. Revised FIGO staging for carcinoma of the vulva, 
cervix, and endometrium. Int J Gynecol Obstet. 2009. 105:103-
4.

tumours of Female Reproductive Organs. Lyon, France: IARC 
Press 2014. p. 148-59.

7. Bacalbașa N, Bălescu I. Posterior Pelvic Exenteration for Atypi-
cal Recurrence after Surgically Treated and Irradiated Endome-
trial Cancer. Modern Medicine. 2015. Vol. 22, No. 4: 386-389

8. Ostor AG, Rollanson TP. Mixed tumours of the uterus. In: Haines 
& Taylor Obstetrical and Gynaecological Pathology. Fox H, Wells 
M, eds. Churchill Livingstone 2003. 549-584.

9. Mutter G, Prat J. Malignant Mixed Müllerian Tumor (Carcinosar-
coma). In: Pathology of the Female Reproductive Tract, 3rd Ed. 
Churchill Livingstone 2014. 443-6. ISBN 9780702044977.

10. Buckley CH, Fox H. Non-epithelial and mixed endometrial tumo-
urs of Müllerian origin. In: Biopsy Pathology of the Endometrium, 
2nd Ed. London:Arnold 2002. 185-90, ISBN 0-340-80706-7.

11. Fujii H, Yoshida M, Gong ZX, et al. Frequent genetic heteroge-
neity in the clonal evolution of gynecological carcinosarcoma 
and its influence on phenotypic diversity. Cancer Res 2000. 
60:114–20.

12. Kernochan LE, Garcia RL. Carcinosarcomas (malignant mixed 
Mullerian turmor) of the uterus: advances in elucidation of bi-
ologic and clinical characteristics. J Natl Compr Canc Netw. 
2009. 7:550–556.

13. Taylor NP, Zighelboim I, Huettner PC, Powell MA, Gibb RK, Rader 
JS, Mutch DG, Edmonston TB, Goodfellow PJ. DNA mismatch 
repair and TP53 defects are early events in uterine carcinosar-
coma tumorigenesis. Mod Pathol 2006. 19: 1333-1338.

14. Biscuola M, Van de Vijver K, Castilla MA, Romero-Perez L, Lo-
pez-Garcia MA, Diaz-Martin J, Matias-Guiu X, Olivia E, Palacios 
Calvo J. Oncogene alterations in endometrial carcinosarcomas. 
Hum Pathol 2013. 44: 852-859.

15. Growdon WB, Roussel BN, Scialabba VL, Foster R, Dias-Santa-
gata D, Iafrate AJ, Ellisen LW, Tambouret RH, Rueda BR, Borger 
DR. Tissue-specifi c signatures of activating PIK3CA and RAS 
mutations in carcinosarcomas of gynecologic origin. Gynecol 
Oncol 2011. 121: 212-217.

16. Emoto M, Charnock-Jones DS, Licence DR, Ishiguro M, Kawai 
M, Yanaihara A, Saito T, Hachisuga T, Iwasaki H, Kawarabayashi 
T, Smith SK. Localization of the VEGF and angiopoietin genes in 
uterine carcinosarcoma. Gynecol Oncol 2004. 95: 474-482.

17. Romero-Perez L, Castilla MA, Lopez-Garcia MA, Diaz-Martin J, 
Biscuola M, Ramiro-Fuentes S, Olivia E, Matias-Guiu X, Prat J, 
Cano A, Moreno-Bueno G, Palacios. Molecular events in endo-
metrial carcinosarcomas and the role of high-mobility group 
AT-hook 2 in endometrial carcinogenesis. Hum Pathol 2013. 44: 
244-254.

18. Kowalewska M, Danska-Bidzinska A, Bakula-Zalewska E, 
Bidzinski M. Identifi cation of suitable reference genes for gene 
expression measurement in uterine sarcoma and carcinosar-
coma tumors. Clin Biochem 2012. 45: 368-371.

19. Devor EJ, DE Mik JN, Ramachandran S, Goodheart MJ, Leslie 
KK. Global dysregulation of the chromosome 14q32 imprinted 


