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Abstract 

This research aimed to study   the prevalence and treatment of hydrometra in different breeds of 

goats (does) (exotic, Saanen crosses and Nubian)  presented to the Teaching Veterinary Hospital 

(TVH),College of Veterinary Medicine, University of  Bahri, Alkadaru  district. A total of 1150 

goats  age ranged between 2-4 years  were introduced to the TVH  during the period 2017 for 

routine pregnancy diagnosis  by ultrasound  trans abdominally using Ultrasonic  Diagnostic 

Imaging  System, Anti-Electro-Shock Type BPL Medical Technologies. Forty   Five(one 

Damascus and 44 Saanen crosses ) of them  (3.91%) showed a non- echoic  fluid within  uterus 

and  hyper-ehoic trabeculei and diagnosed as positive for hydrometra (HY) or pseudopregnancy 

.These animals were distributed  seasonally in winter 30 (66.67%)  and represented  high 

prevalence  of hydrometra (HY) ,followed by  autumn 11 (24.44%) and summer 4 goats(8.89%). 

There was no significant association between animals and the condition ((P˂0.19) . Out of the 45 

cases   only 12 (26.67%) goats  were able to be   followed up and treated they were  of  Saanen 

Crosses  and 33(73.33%) ones  were sold by their owners . Treatment was performed by 

intramuscular (IM)   injection of  two doses of 1ml of Prostaglandin (PGF2α )  at 12 days  . Five 

ml of Vit.AD3E  was injected IM once as a supportive treatment.  Then after the evacuation of 

the uterus and appearance of estrus the does were  mated  naturally . A trans abdominal 

examination for pregnancy was performed by ultrasound after 45-60 days .Nine  (75%) goats of 

the 12 ones responded (RS) to the treatment and conceived . It was concluded that HY is one of 

the fertility problems in goats  in Alkadar district mainly the Saanen Crosses and is treated by 

Prostaglandin(PGF2α ) and Vit. AD3E. Winter season compared to other seasons showed the high 

prevalence of HY.  
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Introduction 

In Sudan, goats   constitute a large part of 

the livestock population and they  are 

estimated at 31 million (MOAR,2012, 

FAOSTAT,2014). Goats in Sudan 

constitute an important source of 

livelihood, social security and rural 

economy. The different indigenous goat 
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populations are distributed across all agro-

ecological zones  of  Sudan from the arid 

region in the North to the fertile Savannah 

in the South and they are classified into 

Nubian, Desert, Nilotic and Taggar goats 

(Rahmatalla et al.,2017).  

     Goats suffer from different reproductive 

disorders that limit their reproductive 

performance, one of these disorders is 

hydrometra (HY ) or pseudopregnancy 

(Ahmed et al.,2010,Souza et al., 

2013,Singh et al.,2018) .  Hydrometra in 

goats drew attention when observed and 

reported   in  both temperate and tropical 

areas  (Ahmed et al. ,2010 , Khan et 

al.,2015, Farliana and Yimer,2016, 

Almubarak et al.,2016 , Shanmuganathan 

et al.,2020). It is  characterized by an 

enlarged uterus due to the accumulation of  

an a septic hypoechogenic fluid(Lêga and 

Toniollo, 1999, Moraes,  2014), 

persistence   of corpus luteum , presence of 

mobile  echogenic and relatively thin 

trabeculei, and absence of  fetal parts and 

placentomes (Hafez ,2000, Martel, 

2001,Almubarak et al.,2016). High levels 

of progesterone hormone , failure of 

fertization, cessation of cyclic activity and 

variable degrees of abdominal distension 

are also  associated with   HY (Noakes et 

al., 2009,Farliana and Yimer,2016) with 

no clinical changes in the general health 

condition ;however, goats  behave as if 

they were pregnant due to the presence of a 

pseudopregnant corpus luteum (Martel, 

2001). Genetically, the obstruction of the 

cervix or vagina, hyperestrogenism and 

hymen persistence have been suggested to 

be responsible for HY (Nascimento and 

Santos, 2003) and the incidence was higher 

in older goats than yearlings(Singh et 

al.,2018) . There is   unknown etiology and 

pathophysiology for   HY /Pseudopreg-

nancy (Purohit and Mehta, 2012), 

however, Desire et al.(2017)suggested a 

genetic component  in goats.  In Dutch 

goats  , Brom et al.(2019) reported a 

significant association between the 

incidence of pseudopregnancy and  a 

higher percentage of  goats with extended 

lactation .  

    The diagnosis of HY is performed by 

ultrasound, B-mode ultrasound  which is 

used to monitor reproductive conditions in 

small ruminants. It is considered as a 

simple, non-invasive, rapid, and reliable 

method for detecting pregnancy, 

estimating litter size and fetal weight, and 

determining gestational age (Godfrey et 

al., 2010, Maia et al.,2018, Almubarak et 

al.,2016 ,2018). It is also useful in the 

diagnosis  of pseudopregnancy, pyometra, 

ovarian cysts, and metritis (Gonzalez-

Bulnes et al.,2010, Khan et al.,2015 and 

Almubarak et al.,2016, 2018 ). 

       Researchers reported varying values 

for the incidence of HY  ranged from 1.37-

20% (Bisla et al.,2019) ,   3-20% (Singh et 

al.,2018) to 30.4% in Northeast Brazil  

(Lopez et al.,2004) . In the Netherland, 

Hesselink and Elving (1996) reported a 

prevalence of 10.4% during four estrus 

seasons in white Dutch dairy goats . 

Purohit and Mehita(2012) reported 6.12% 

and Moraes et al. (2007) reported an 

incidence of 7.7% of HY in different 

breeds of goats. In Southeastern Brazil   

dairy goats the incidence of 10.0% HY was 

reported (Maia et al.,2018). Wittek et 

al.(1997) reported an incidence of 5.78%. 

In Khartoum State , Almubarak et 

al.,(2018)  reported 10.6%  of HY in goats  

of Khartoum State.  

     Many protocols have been used to treat 

cases of hydrometra (Pieterse and Taverne, 

1986; Souza et al. 2013). The treatment 

included injection of one dose of PGF2α 

followed by uterine evacuation (Wittek et 

al.,1997,Purohit and 

Mehta,2012,).However, Barna et al .(2017) 

reported pregnancy rate of 64% in goats 

with history of hydrometra  injected with 

cloprostenol (PGF2α) at dose of 250 

microgram, given twice at 11- 12 days 

interval and supporting therapy consisting 

of three doses of enrofloxacin 10% and 

one dose of vitamin AD3E. Maia et al., 

(2018) had treated hydrometra with three 
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doses of prostaglandin given in ten day 

apart (day0, 10, and 20) that resulting in 

best emptying of the uterus from the fluid 

and  pregnancy rate of 45% and 55%. 

Injection of one dose of PGF2α followed 

by a second one with one week interval 

resulted in  pregnancies  rates of 66.7% 

and 50%  respectively in local breed of 

goats (Rasheed,2021). 

Oxytocin hormone was injected  in  

association with PGF2α to evacuate the 

uterus from the remained fluids after 

treatment(Pieterese  and Taverne,1986, 

Batista et al.,2006 ).In case of HY 

associated with follicular cyst, 

Gonadotrophic releasing hormone(GnRH) 

(Maia et al., 2018) or human chorionic 

gonadotrophin (hCG) (Souza et al., 2013) 

are injected.  Supportive treatment by 

vitamins are required in reproduction, 

because of their cellular roles in 

reproductive tissue, metabolism, 

maintenance and growth (Hurley and 

Doane,1989). Vitamin A is necessary in 

avoiding vaginal epithelium keratinization 

(Ganguly et al.,1980). Vitamin D 

influences time of first postpartum estrus 

and calving intervals( Ward et al.,1971). 

Vitamin E reduces the incidence of 

retained placenta and is partially involved 

in prostaglandins synthesis (Diplock, 1981).  

Goats in the tropics are able to breed 

throughout the year(Hafez ,2000) and HY 

did not show any significant  seasonal 

variation (Almubarak et  al.,2018).While 

in the temperate zone they are seasonal 

breeder and HY was reported in and out of 

the breeding season (Hesselink  and 

Taverne,1994 and Taverne et al.1995). 

In Sudan , hydrometra was  diagnosed  by  

Ahmed et al. ,(2010) followed by 

Almubarak et al.(2016)  and the incidence 

of positive cases was  10.6%   in Khartoum 

State(Almubarak et al. (2018). The present 

study was conducted in Khartoum North 

locality of Sudan to determine the 

prevalence of HY and treatment by PGF2α 

and Vit.AD3E. 

Materials and Methods 

Area of Study: The Teaching Veterinary 

Hospital (TVH) ,College of Veterinary 

Medicine, University of Bahri, Khartoum 

North.  It is situated in Alkadaru district at  

North Bahri locality,  latitude and 

longitude are 15ᵒ 38΄N 32ᵒ 38΄ E. 
 

Animals: 

A total of 1150 goats  presented  to the 

TVH were examined for hydrometra  and 

45 positive cases were reported out of 

which 12 were followed and treated. 
 

Instruments:  
A B-mode ultrasound is used to monitor 

reproductive status in small ruminants 

(Buckrell,1988). A trans abdominal 

ultrasonographic examination with 

switchable frequencies  (4.00 MHz)  the 

apparatus Ultrasonic  Diagnostic Imaging  

System, Anti-Electro-Shock Type (BPL) 

Medical Technologies.  
 

Drugs: 

 Synthetic analoguePGF2α (Cloprostinol 

Sodium BP 263 mircrogram (vet) 

equivalent 260 microgram/Intervet EU). 

Vit.AD3E (Super΄s Dians,S.L.Barcelona, 

Spain). 
 

Methodology: 

 Hydrometra was examined by  conducting 

ultrasound  scanning (Hesselink and 

Taverne,1994, Almubarak et 

al.,2016,2018).The skin ventrally  in front  

of the udder  was shaved   and special  

ultrasonic  gel was applied as described by 

Almubarak et al.(2018). For  the treatment 

of  HY two doses  of 1ml of  

Prostaglandin, (PGF2α )were  injected 

intramuscularly (I/M) at 12 days gap  to 

insure complete evacuation of the uterus. 

Five ml of Vit.AD3E as a supportive 

treatment was injected I/M once. After   

cervical opening and  uterine fluids  

discharge  and on  the  appearance of 

estrus the does were  mated  naturally . 

Examination for pregnancy by ultrasound   

was done after 45-60 days from mating to 

check responded cases. 
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Statistical Analysis:  

The generated data were analyzed using 

chi—square test. Data collected were 

treated and analyzed statistically using 

SPSS Package (BMSPSS,2020).  

Results  

The total number of goats examined 

(T.E.G.) by ultrasound for fertility  

problems were 1150 and   45 (3.91%) 

animals  were positive for Hydrometera 

(Fig.1).One of the positive cases was an 

exotic breed, Damascus(2.22%),44 were 

Saanen crosses (97.78%) and the negative 

cases were Nubian goats. The owners got 

rid of their infected   goats  by selling them 

and  only 12 (26.67%)goats of Saanen 

cross were left to be followed up   . 

 

 

 

Fig.1. The number  of goats with  hydrometra(n=45) in Alkadaru district,Khartoum 

North locality. 

As shown in figure 2a and 2b the accumulation of a non-echoic fluid within uterus and hyper-

echoic   

 trabeculei  indicate   the presence of hydrometra in these goats . 

 

 

  
Fig.2.a 
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Fig.2.b. 

Fig.2.a&b: Transabdominal Ultrasound Image of Uterus of Goats (n=45 ) Suspected of HY. 

 

The 12 positive goats for HY  showed  

signs of cloud burst within 48hrs from the 

second  injection of PGF2α. Nine goats 

responded (RS) to the  treatment and 

became pregnant  when naturally  mated  

and scanned  by ultrasound  with 

conception  rate  of 75%. The other three 

cases did not respond (NRS) representing   

25% of the treated goats (Fig.3.) .Figure 4.  

revealed  the stages of development of 

fetus in uterus. 

 

 

 

Fig.3. Responded (RS)and Non-responded (NRS) Cases of HY. 

3 

9 
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Fig.4 a. Placentomes  of a pregnant doe (2.5month). 

 

 
Fig.4.a. Placentomes of a pregnant  goat (2.5 month). 
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Fig.4.Fetal Vertebral Column (2.5 month). 

 

Seasonally, out of the 45 reported  positive 

cases of HY  the distribution was as 

following ,  30 goats in winter  (66.67%)   

while during summer and autumn  the 

cases were , 4(8.89%)  and  11(24.44%)   

respectively( Fig.5).These numbers were 

not significantly different((P˂0.19). 

 
Fig.5. Seasonal  Occurrence of HY. in goats (n=45) at Alkadaru district ,Khartoum North 

locality. 

 

Discussion: 

Hydrometra / pseudopregnancy  is  a 

pathological condition caused by disorders  

in luteolytic or luteotropic mechanisms 

and characterized by a persistent corpus 

luteum,accumulation of fluid in the uterus 

and high plasma progesterone 

concentrations (Shanmuganathan et 

al.,2020). Kornalijnslijper et al.(1997) 

reported that ,the active immunization of 

Saanen goats against Prostaglandin 

resulted in the  extended life span of 

Corpus Luteum (CL)  and development of 

HY , suggesting a role  of  mechanisms 
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blocking the release  of the uterine  

luteolysin prostaglandin .  

In the current study an echoic fluid with 

hyper-echoic  uterine trabeculei with no 

fetal parts  were observed in goats uteri 

examined by ultrasound which was 

diagnosed as Hydrometra (HY). This 

finding agreed with what was reported by 

other researchers (Pieterse and 

Taveme,1986, Khan,2004, Ahmed et 

al.,2010 Khan et al.,2015 and Almubarak 

et al. ,2016,2018).  

In this study HY represented   3.91%  out 

of the  sonographically  examined goats 

suffering from infertility. This percentage 

is nearly similar to what was reported  ( 

3.26%) by Batista et al. (2001)  in Canary 

Islands  goats .Contrarily a higher 

incidence  of  HY(10.6% ) was reported  

in Khartoum State, Sudan by  Almubarak 

et al.(2018). Generally, compared to other 

studies, the  values obtained in this study 

was  lower than what was reported in  

Southeastern Brazil   dairy goats ( 9.20 %)  

(Maia et al.,2019) and local breed of goats 

(8.6%) (Rasheed ,2021)  .The differences   

in obtained data  in HY among these 

studies  could be due to differences in  

genetic components,  breed ,environmental 

and managemental  conditions  and 

number of animals examined . 

    The higher incidence of HY reported in 

Saanen crosses in this study (97.78%) 

could be related to  breed affinity.  

However, this higher number of cases   

could be associated with  the over use of 

synchronizing hormones by  goats΄ owners 

in  the area of the study. This agreed with 

what was reported by Barna et al.(2017) 

where  Saanen goats demonstrated 

statistically higher incidence(3.25%) of 

HY compared to other  Alpine goats ( 

0.56%).The authors attributed this to 

seasonal synchronization of anestric goats 

and occasionally out-of-season  

synchronization of nulliparous Saanen 

goats. In Brazil, a higher prevalence 

(30.4%) was found in Saanen goats by 

Lopes et al. (2004). Moreover, a higher 

percentage (12.4%) was reported in 

Toggenburg and Saanen breeds by 

Souza et al. (2013) in Brazil. Maia et 

al.,(2019) found that HY is significantly 

associated with Saanen breed  and 

hormonal induced estrus. This finding 

disagrees with what was reported  (9%)  in 

Saanen goats of Netherlands 

(Hesselink,1993). 

Age of examined goats in this study 

ranged from 2-4 years but it did not show 

any significant level (P˂0.17).  This 

finding disagreed with what was reported 

by  other authors that HY  is of higher 

incidence in older goats ( Wittek et 

al.,1997,Singh et al.,2018 and  Maia et 

al.2019). 

In the current experiment evacuation of 

the uterus was performed by injection of 

two doses of PGF2α  at  12 days  apart . 

Similar results were obtained when double 

doses of PGF2α were administered by 

Moraes et al. (2007)  and  Barna et 

al.(2017)   at 11 days intervals and  

Rasheed(2021)  at  a week interval  then  

return to estrus . However , some cases 

were treated by  injection of  one   dose of 

PGF2α  even in one  reported case (Khan 

et al.,2015,Farliana and Yimer,2016, 

Almubarak et al,2016 ,and 

Shanmuganathan et al.,2020 ) or more 

than one case (Purohit and Mehta, 2012) .  

Maia et al. (2018) had treated hydrometra 

with three doses of prostaglandin given in 

ten day apart ,day 0, 10, and 20 . 

In this study the pregnancy rate reported in 

treated goats was 75% compared to other 

findings. This high value reported could be 

related to the small number of animals 

treated and vitamins supplementation. The 

current findings did not agree with Barna 

et al. (2017)   who reported a pregnancy 

rate of 64% with double injection of 

PGF2α at 11 days interval  . Rasheed 

(2021)   reported  a pregnancy   rate of 

66.7% treated by one dose PGF2α and 

50% in goats treated by a second dose 

with one week a part. Also,  

Hesselink(1993)  reported a pregnancy 
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rate of 48%  after doubling the dose of   

PGF2α  .Maia et al.,(2018) reported 45-

55% of pregnancy rate by three injections 

of PGF2α .  

     In the current experiment, cases of HY 

reported during winter season 30(66.67) 

were higher compared to 

autumn,11(24.44%) and summer 4 

(8.89%) seasons,  but they did not attain a 

significant level (P˂0.19) . As in the  

tropical countries , goats  in Sudan  are not 

seasonal breeder  they tend to breed 

throughout the year (Hafez ,2000) ; 

however most births took place during 

winter ,after  being synchronized to have  

good pasture conditions   in autumn . This 

high incidence could be related to the  fact 

that  goats that did not give birth during 

winter show pseudopregnancy on 

ultrasound examination.  Almubarak et 

al.,(2018) reported 13(9.2%) ,19(14%) and 

8(8%) cases in winter, autumn and summer 

season respectively  in Saanen goats in 

Sudan  with no significant level reported 

which was in line with Hesselink  and 

Taverne(1994) and Taverne et al.(1995) 

who indicated that there is  no relationship 

between HY  prevalence and seasonal 

changes . 

It can be concluded that dairy goats, 

mainly Saneen Cross,  in North-Khartoum 

locality , suffer from hydrometra and this 

causes a great economical loss  ,  which 

affects the stratification of the flock in 

addition to  the great loss in milk 

production .Using ultrasonography for 

diagnosis of hydrometra is a reliable 

technique. Treatment of Hydrometra by 

prostaglandins and multivitamins was 

useful and achieved a remarkable result. 

The hormonal treatment for estrous 

synchronization should be controlled and 

done under supervision of veterinarians. 

Crossing between breeds  should 

concentrate on Nubian goats to minimize 

the incidence of HY. 
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 محلية شمال الخرطىم، السىدان.–انتشار ، تشخيص وعلاج مىه الرحم في ماعز الالبان بحي الكدرو 

 الرحمنطه محمد علي عكاشة و سهير سيد محمد عبد 

 جامعة بحخي.-قدػ الجخاحة والتؽليج -كمية الطب البيطخي 

 المستخلص:
ىجيؼ الدعانيؼ -ىجف ىحا البحث الي دراسة  انتذار وعلاج حالات مؽه الخحػ في سلالات مختمفة مؼ الساعد)اجشبية

ي الكجرو بغخض ح -جامعة بحخي -كمية الطب البيطخي -والشؽبية( التي احزخت الي السدتذفي البيطخي التعميسي  
اعؽام  4-7مؼ الساعد والتي تتخاوح اعسارىػ مؼ  0011. تػ فحص عجد 7102الفحص الخوتيشي  لمحسل خلال العام 

( مؼ 0..1).% 41باستخجام تقشية السؽجات فؽق الرؽتية عبخ البطؼ . كذف الفحص عؼ وجؽد سالل داخل الخحػ لعجد 
شخرت  بسؽه الخحػ او الحسل الكاذب .  الانتذار الفرمي  ليحه  مؼ ىجيؼ الدعانيؼ( 44الساعد ) واحج  دمذقي و

%( وفرل 44،74حالة  )  00فرل الخخيف %( ثػ 66,62حالة  ) 11الحالات ان اكبخ في    في فرل الذتاء  
تست متابعة و علاج عجد   (P˂0.19).%( ولكؼ لػ تعيخ ىحه القييػ اي ارتباط معشؽي  8،.8حالات ) 4الريف 

%( مؼ الساعد السرابة 21.11)11حالة مؼ حالات مؽه الخحػ  مؼ ىجيؼ الدعانيؼ ندبة لبيع السخبييؼ  %(76.62)07
كعلاج مداعج   ده1مل مؼ فيتاميؼ أ1يؽم و 07مل  مؼ ىخمؽن البخوستاقلانجيؼ بالعزل  بفارق  0وذلغ  بحقؼ جخعتيؼ 

يؽم تػ  61-41وج الدؤال مؼ الخحػ . بعج ظيؽر الذبق تػ تمقيح الساعد طبيعيا وخلال ومخاقبة  فتح  عشق الخحػ  وخخ 
%( بيشسا لػ تدتجب 21فحص الحسل باستخجام تقشية السؽجات فؽق الرؽتية عبخ البطؼ ووجج حسل بعجد تدع حالات )

في الساعد  ي الخرؽبة%( لمعلاج. خمرت ىحه الجراسة الي ان مؽه الخحػ يذكل احج مدببات تجن71ثلاث حالات )
ده  وان ندبة 1خاصة ىجيؼ الدعانيؼ بسحمية شسا ل بحخي وامكؼ علاجو  باستخجام  ىخمؽن البخوستاقلانجيؼ وفيتاميؼ أ

 .حجوثو في فرل الذتاء  كانت أعمي مقارنة بالفرؽل الاخخي  
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