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ABSTRACT  
 

This study was conducted to determine the prevalence rate of mares’ GTCT in Indonesia. Ultrasound examination of ovaries were performed 

on mares in Java and Madura Island of Indonesia. Thirteen mares had been affected by GTCT from 2913 number of examinations. The 
prevalence rate of GTCT during year 2006 and 2007 were 4.71% and 5.56%, respectively followed by a decrease in prevalence rate of GTCT 

during 2008-2014. The reproductive cycle in a mare with GTCT had returned to normal 6 months after ovariectomy. 

____________________________________________________________________________________________________________________ 
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ABSTRAK 
 

 Penelitian ini bertujuan untuk mendeterminasi angka prevalensi GCTC kuda betina di Indonesia. Pemeriksaan ultrasound ovarium kuda 

betina dilakukan di Pulau Jawa dan Madura Indonesia. Sejumlah tiga belas betina mengalami GCTC dari 2913 yang diperiksa. Angka 
prevalensi GCTC sejak tahun 2006 dan 2007 secara berurutan adalah 4,71% dan 5,56%, kemudian diikuti dengan penurunan angka prevalensi 

GCTC selama 2018-2014. Siklus reproduksi kuda betina yang GCTC menurun menjadi normal 6 bulan terakhir setelah ovariektomi. 

____________________________________________________________________________________________________________________ 
Kata kunci: granulosa theca cell tumor, kuda betina, ovariektomi, angka prevalensi 

 

 

INTRODUCTION 

 

Reproductive failure in mares could be caused by 

various factors. Granulosa theca cell tumor (GTCT) is 

one of the reproductive organ abnormality in mares. 

The prevalence rate of GTCT was 2.5% of all neoplasia 

in horses (Sundberg et al., 1977). GTCT developed on 

granulosa and theca cells of the ovary and usually 

occurred only at one side of the ovaries. The 

proliferative granulosa cells or theca cells secrete high 

level of inhibin or testosterone, leading estrus cycle. 

Increasing serum testosterone concentration in the 

mares with GTCT also showed specific behavioral 

changes, such as “stallion-like behavior” (Ellenberger 

et al., 2007).  

Nymphomania has correlation with oestradiol and 

anestrous caused by high concentration inhibin which 

reduce the release of follicle stimulating hormone 

(Ellenberger et al., 2007). Changes in the 

characteristics of the estrous behaviour is confusing 

farmers to breed the mares in Indonesia. This study was 

conducted to determine the prevalence rate of mares’ 

GTCT in Indonesia.  

 

MATERIALS AND METHODS 

 

Ultrasound examination of ovaries were performed 

in 2913 numbers of mares in Jawa and Madura islands 

of Indonesia during year 2006-2014. The mares 

included local breed, warmblood, thoroughbred, and 

crossbred (local mares x thoroughbred stallions), 

without concern to the stage of reproductive period. 

The prevalence of GTCT was calculated based on 

number of examined mares annually. The mares 

detected with GTCT in the first examination were not 

included in the following years. Mares were examined 

with transrectal ultrasound using Sonoscape Vet A6 

equipped with linear probe 7.5 MHz.  Ultrasonographic 

examination of GTCT typically shows the presence of 

multiple cystic compartments, resulting in the so-called 

honey-comb appearance or occasionally a single large 

central cyst containing hypoechoic fluid (Maurice, 

2005). It was also confirmed with the present of 

stallion-like behavior and contralateral ovarian 

hypofunction (Zelli et al., 2006: Ellenberger et al., 

2007). 

Right flank ovariectomy was carried out as a 

treatment on a mare which had a GTCT on the right 

ovary. The mare was under general anesthesia using 

xylazine and ketamine. Local anesthesia was given 

using lidocaine applied in between 1
st
 lumbar and 2

nd
 

lumbar vertebrae and on flank. Antibiotic penicillin-

streptomycin and dexamethasone were given as post-

surgery treatment. 

 

RESULTS AND DISCUSSION 

 

Throughout the examination that was carried out 

during the period of 2006-2014, 13 out of 2913 

examinations were diagnosed with GTCT by 

ultrasound imaging. During year 2006 and 2007, 4.71% 

and 5.56% GTCT cases were found respectively. The 

number of examinations were increased the following 

years due to a high prevalence rate of GTCT found in 

year 2006 and 2007. However, the prevalence rate of 

GTCT decreased during 2008-2014 (Table 1).  

GTCT was seen to be a main neoplasm case occurs 

in mares (McCue et al., 2006) which decreases 

reproduction performance. Hypofunction of the 

contralateral ovary characterized by small hypoechoic 

follicle seen on ultrasound imaging (Figure 1). This 

was consistent with the findings of many researchers 
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(Watson, 1999; McCue et al., 2006; Gündüz et al., 

2010; McKinnon and Barker, 2010) which stated that a 

horse with GTCT on one of its ovaries usually followed 

by hypofunction of contralateral ovary. Proliferative 

granulosa cells secrete inhibin which affects the low 

level of the FSH concentration, leading to atrophy of 

the contralateral ovary (Zelli et al., 2006; Ellenberger et 

al., 2007). This inhibits follicles to grow optimally 

which leads to infertility in mares and is shown by 

prolonged anestrus. 

Generally, mares with GTCT changes in behavior. 

Tumors which invade the theca cells in the ovary lead 

to an increase in the secretion of testosterone (Ball et 

al., 2013). Excessive testosterone results in a changing 

of behavior into stallion-like behavior that is one of the 

typical symptoms in mares with GTCT (Stabenfeldt et 

al., 1979; Bosu et al., 1982; Crabtree, 2011). In this 

study 12 out of 13 mares showed stallion-like behavior 

symptoms due to GTCT. Stallion like behavior also 

showed on mares with long-term usage of anabolic 

steroid as estrus suppressors (Turner and Irvine, 1982). 

However, there is no research to support that 

administration of anabolic steroids causes tumors in 

horses.  

Estrogen was produced excessively when the tumor 

attacked granulosa cells. The increasing estrogen 

causes mares with GTCT to show symptom such as 

nymphomania. An increase of estradiol level in mares 

will lead to nymphomania (Yoshida et al., 2000). 

While other researcher stated that in cases of malignant 

GTCT, where estradiol level increased abnormally, 

sign of nymphomania was more obvious (Ellenberger 

et al., 2007). 

GTCT occurrence has no predilection on breeds, 

local horses could also be affected by GTCT. In this 

study, mares with GTCT detected from breeds such as 

crossbred, thoroughbred, and warmblood horses. Mares 

were found affected from age 4-18 years old. Some 

researchers found that GTCT can occur in horses with 

an average age of 11.7 years old (Crabtree, 2011) and 

between age 2-20 years old (Meagher et al., 1977). 

In this study, one mare went through ovariectomy to 

remove tumors. The sizes of tumors removed range 

from 8.08 x 19.5 cm. The weight of ovary which is 

affected by GTCT increased with the size of the tumor 

formed (McCue et al., 2006). The removed GTCT was 

seen as a gross rounded mass. Multicystics were found 

after a transverse incision on the tumor (Figure 2) 

Tabel 1. Prevalence of granulosa theca cell tumor on mares in Indonesia during 2006-2014 

Year Number of examinations Total GCTC case Prevalence (%) 

2006 85 4 4.71 

2007 38 2 5.56 

2008 280 1 0.36 

2009 371 0 0.00 

2010 394 3 0.76 

2011 408 1 0.25 

2012 506 0 0.00 

2013 608 1 0.16 

2014 223 1 0.45 

 

 
Figure 1. Sonogram on a mare with granulosa theca cell tumor shows the presence of multiple cystic compartments, resulting in 

the so-called honey-comb appearance (A-1) and hypofunction of the contralateral ovary (A-2). A fetus in the uterine of pregnant mare 

(B-1*) with GTCT (B-2) 

 

 
Figure 2. Multiple cystic compartments on the cross section of ovariectomized ovary with granulosa theca cell tumor 
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which are consistent with the result seen from 

ultrasound imaging. Tumors showed multiple 

hemorrhage while incising (Ellenberger et al., 2007). 

The mare showed estrous sign 6 months after removal 

of tumors. Pregnancy examinations were performed 

after 30 days of breeding indicating positive pregnancy. 

It was proven that removal of GTCT is helpful in 

restoring function of the contralateral ovary (Hoque et 

al., 2003). 

A mare with GTCT who was bred while showing 

estrus sign showed positive pregnancy. This mare often 

shows stallion-like behavior and has been used as a 

teaser on other mares. GTCT marked as hypoechoic 

honeycomb structure at the ovary and fetus were found 

underlying one of the uteri horn seen from ultrasound 

imaging (Figure 1). Pregnancy can occur in mares with 

GTCT if the contralateral ovary function optimally 

where the follicles in the ovaries were normal and 

develop well unlike those hypofunction collateral 

ovaries. Another researcher reported cases where 

positive pregnancy came along with affected GTCT 

ovaries and mare showed sign of stallion-like behavior 

(Gee et al., 2012). 

 

CONCLUSION 

 

In conclusion, the prevalence rate of GTCT during 

year 2006 and 2007 were 4.71% and 5.56%, 

respectively followed by a decrease in prevalence rate 

of GTCT during 2008-2014. Ovariectomy carried out 

on affected mares was able to restore normal estrus 

cycles. Pregnancy occurred in conjunction with GTCT 

where mare showed symptoms of stallion-like 

behavior. 
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