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 Pyometra and Cystic Endometrial Hyperplasia 

(CEH) are two common pathologies difficult to differen-

tiate clinically, especially when CEH is evolving with 

mucometer /hydrometer. However, CEH is an irrever-

sible condition causing infertility, while pyometra, al-

though it is a more serious and potentially life-threate-

ning condition, can lead to a complete recovery without 

losing the reproductive function when properly diag-

nosed and treated. The aim of this study was to analyze 

the hematological and blood biochemical parameters 

as well as some clinical signs in female dogs diagnosed 

with pyometra or non-inflammatory uterine disease, in 

order to help differentiating these two pathologies.

 Three groups were compiled in our study; all the 

subjects included in the study were patients in the 

Clinic of Gynecology, Obstetrics and Andrology within 

The Faculty of Veterinary Medicine in Giessen, Germa-

ny.  G1 (n=57) was compiled of female dogs diagnosed 

with pyometra, G2 (n=53) formed by female dogs that 

received the diagnosis of non-inflammatory uterine di-

sease (CEH) and CG, the control group, was formed by 

healthy female dogs. Data regarding age, weight, tem-

perature, heart rate, respiratory rate, mucosal appea-

rance, attitude, appetite, presence / absence of vulvar 

discharge, polyuria / polydipsia, vomiting, diarrhea, 

abdominal distension of all animals of G1, G2 and CG 

were noted. Also, pre-surgically, blood samples were 

collected from all the bitches included in the study, for 

hematological and biochemical analysis. We observed 

that the patients with pyometra showed increased res-

piratory and heart rates and also mucosal color change 

more frequently when compared to CEH group. Other 

symptoms such as abdominal distension, vomiting, 

diarrhea, polyuria-polydipsia were also more frequent 

in patients with pyometra. Last but not least, a higher 

percentage of patients with pyometra showed left shift 

on white blood count, normochromic and normocytic 

regenerative anemia,increased levels of bile acids, con-

jugated bilirubin and creatinine, and also increased le-

vels of GLDH, but lower levels of ALAT.

Keywords: pyometra, endometrial 

hyperplasia, bitch, diagnostic

 Piometrul si hiperplazia endometrială glandulo-

chistică (CEH) reprezintă două entități patologice ușor 

de confundat clinic, în special atunci când CEH evoluea-

ză cu mucometru /hidrometru. Totuși, CEH este o afec-

țiune ireversibilă ce determină infertilitate, în timp ce 

piometrul, deși este o afecțiune mult mai gravă care 

pune viața animalului în pericol, poate duce la o vinde-

care completă fără afectarea funcției reproductive dacă 

este corect diagnosticat și tratat. Scopul acestui studiu 

a fost analizarea parametrilor hematologici și biochi-

mici sanguini precum și a unor aspecte clinice la cățele 

diagnosticate cu piometru sau cu boală uterină non-in-

flamatorie, în vederea diferențierii celor două patologii.

 În studiul nostru au fost întocmite 3 grupuri for-

mate din paciente ale Cinicii de Ginecologie, Obstetrică 

și Andrologie Veterinară din cadrul Facultăţii de Medici-

nă Veterinară din Giessen, respectiv G1 (n=57) format 

din cățele diagnosticate cu piometru, G2 (n=53) format 

din cățele ce au primit diagnosticul de boala uterină non 

-inflamatorie (CEH) și un grup de control, GC (n=57) 

format din cățele clinic sănătoase. Au fost analizate da-

tele privind vârsta, greutatea, temperatura, frecvența 

cardiacă și cea respiratorie, aspectul mucoaselor, facie-

sul, atitudini, apetit, prezența/absența scurgerilor vul-

vare, poliurie/polidipsie, vomă, diaree, distensie abdo-

minală la toate animalele aparținând G1, G2 și GC. De 

asemenea, s-au prelevat pre-chirurgical probe de sân-

ge de la toate pacientele incluse in studiu, în vederea 

efectuării examenelor hematologice și biochimice san-

guine. Datele au fost prelucrate statistic în vederea pu-

nerii în evidență a unor diferențe între cele două afecți-

uni amintite. S-a observat că în cazul piometrului frec-

vența respiratorie și cea cardiacă au fost mai ridicate iar 

pacientele diagnosticate cu această afecțiune au pre-

zentat în număr mai mare modificarea culorii mucoase-

lor aparente. Totodată, simptome ca distensia abdomi-

nală, voma, diareea, poliuria-polidipsia s-au întâlnit 

mai frecvent la pacientele cu piometru. Un procent mai 

mare de paciente cu piometru au prezentat o hemoleu-

cogramă inflamatorie cu deviație spre stânga, o anemie 

regenerativă normocromă, normocitară,valori crescute 

ale acizilor biliari, bilirubinei conjugate și creatininei, un 

nivel crescut de GLDH, însă unul mai scăzut de ALAT.
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Pyometra and Cystic Endometrial Hyperplasia 

(CEH) are two common pathologies affecting adult un-

spayed female dogs. Sometimes they can be easily 

confused clinically, especially when CEH is evolving 

with mucometer/hydrometer (10).

In present, the exact causes and mechanisms that 

trigger the Cystic Endometrial Hyperplasia are not yet 

completely known, as well as its connection to pyome-

tra. Many authors (4, 9), consider that CEH is a first 

step in the development of pyometra, while other au-

thors (2) consider the two entities to be different pa-

thologies; they are closely related to the hormonal ba-

lance in the long luteal phase of the bitches sexual cy-

cle, with the possibility that both CEH and pyometra to 

be present simultaneously on the same subject, but 

also CEH or mucometra to predispose to the occur-

rence of pyometra. Despite discordant opinions on the 

ethiopatogenesis of CEH and pyometra, authors agree 

on the following issues: CEH that evolves with muco-

metra/hydrometra is most often asymptomatic, the 

only common sign being the infertility (Fieni, 2006), 

while pyometra is a serious condition that could even 

lead to the animal's death when it is not discovered 

and treated in time (especially closed cervix pyome-

tra). It was observed that when it is discovered and 

treated in time, pyometra does not influence the ani-

mal's fertility as CEH does, the last one being an irre-

versible condition. It is therefore necessary to diffe-

rentiate the two pathological entities in order to deter-

mine an appropriate medical or surgical treatment.

 The aim of this study was to analyze various 

parameters, such as blood chemistry and hematology 

and clinical aspects, in female dogs with pyometra, in 

those diagnosed with uterine non-inflammatory di-

sease (CEH) and in a control group of clinically healthy 

female dogs in order to better differentiate the two 

conditions.

MATERIAL AND METHODS

All female dogs included in this study were pa-

tients of the Clinic of Obstetrics Gynecology and An-

drology for Small Animals from Faculty of Veterinary 

Medicine at Giessen, Justus Liebig University. Thus, 

three groups of female dogs, patients of the clinic, 

were compiled, over a period of two years (2013-

2015). Thus, the first group (G1), was represented by 

57 female dogs diagnosed with pyometra, in the se-

cond group (G2), 53 female dogs who have been diag-

nosed with uterine non-inflammatory disease (CEH) 

were included, and in the control group (CG) 57 clini-

cally healthy female dogs (on which routine steriliza-

tion was carried out) were included.

Both bitches from the group G1 and G2 initially 

received the presumptive diagnosis of pyometra, 

based on history, data concerning the sexual cycle 

phase of the bitches, age etc., and based on the clinical 

features. Within the clinical examination of all animals 

belonging  to G1, G2 and CG, data on age, weight, 

temperature, heart rate, respiratory rate, aspect of  

mucosa, attitude, appetite, presence/absence of vul-

var leakage, polyuria/polydipsia, vomiting, diarrhea, 

abdominal distension were noted.

On pre-op, blood samples were collected from all 

female dogs included in the survey for hematological 

and biochemical analysis. All the samples were imme-

diately sent to the Clinic of Obstetrics Gynecology and 

Andrology Laboratory. Data regarding the following 

parameters were noted: leukocytes, total number of 

neutrophils, segmented neutrophils, lymphocytes, 

monocytes, eosinophils, basophils, erythrocytes, reti-

culocytes, hematocrit, hemoglobin, MCV (mean cor-

puscular volume), MCHC (mean concentration of he-

moglobin), platelets, albumin, ammonia, bile acids, 

conjugated bilirubin, cholesterol, creatinine, fibrino-

gen, globulins, total protein, urea, GLDH (glutamate 

dehydrogenase), ALT (alanine aminotransferase), ALP 

(alkaline phosphatase).

All female dogs included in the groups G1 and G2 

were subjected to ovariohysterectomy, the final di-

agnosis was confirmed (for G1) or infirmed (for G2) 

based on histopathological examination.

Histopathological diagnosis was established in the 

Laboratory of Anatomical Pathology of the same insti-

tution, after ovariohysterectomy, sectioning and con-

ditioning in 10% formaldehyde of the uterine samples.

Histopathological diagnosis of pyometra was es-

tablished based on the Børresen's criteria (1), respec-

tively chronic purulent metritis, endometritis or acute 

purulent metritis. Thus, macroscopically, it was ob-

served a relaxed uterus with endometrial irregular 

surface. Microscopically, numerous neutrophils have 

been observed, as well as lymphocytes and plasma 

cells in the endometrium and a small number in the 

myometrium too. It was also observed the hyperplasia 

of the endometrium with the presence of small cysts 

containing neutrophils.In some cases,varying degrees 

of uterine fibrosis and mucosal erosions were noted.

CEH histopathological diagnosis was established 

by the presence of endometrial hyperplasia, cysts of 

different sizes and number but without any inflamma-

tory changes. In CEH evolving with mucometra or hy-
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drometra, the presence of a sero-mucous fluid in the 

uterine lumen was observed, as well as cystic hyper-

plasia and endometrial atrophy changes.All data about 

the patients were included in a common pool of data 

structured into three groups (G1, G2, CG). These data 
®were statistically processed using the IBM SPSS  ver-

®sion 21 (IBM  Corporation, Chicago, IL, USA). 

The results are presented as the mean ± standard 

deviation. To identify significant differences was used 

One-way ANOVA analysis. The differences between 

the mean values for the three groups in the study were 

considered statistically significant when p <0.05.

RESULTS AND DISCUSSIONS

Although opinions about the ethiopatogenesis of 

pyometra and CEH are divided, different authors have 

observed that data on medical history, clinical exami-

nation, and biochemical and hematological test results 

are of particular importance in differentiating the two 

pathologic entities (2, 11, 14).

Within our study, we noticed a statistical diffe-

rence between pyometra group (G1) and CEH group 

(G2) compared to CG in terms of patients age, with an 

average of 6.25 years for G1 and 7.26 years for G2, 

compared with an average of 3.87 years for CG. These 

results can be explained by the fact that patients in CG 

were female dogs brought to the clinic for routine 

ovariohysterectomies; most of the owners opt for this 

intervention in the early years of their pets (Table 1). 

However, it is to be noted that there is no statistical 

difference between G1 and G2, so this may highlight 

that both pathologic entities, pyometra and CEH, 

occurred mainly in adult patients, mostly over 6 years 

of age. This aspect has also been highlighted by other 

authors (5), who mentioned a mean age of 7.25 years 

of age for the manifestation of pyometra in bitches. 

The youngest patient in the G1 was 1 year old, the 

oldest of the group was 15 years old, and the age for 

the patients in group G2 ranged from 1 to 16 years. 

Other authors have reported pyometra in bitches aged 

4 months to 16 years (13, 17).

No statistical difference related to weight and 

breed was obtained within our study (Table 1).  In the 

G1 group there were noted breeds like: Basset Hound, 

Beagle, Giant Schnauzer, German Shepherd, Belgian 

Rottweiler etc., while in the G2 group breed like Ger-

man Springer, Bulldog, Bullmastiff, Weimaraner etc 

were noted. The control group was formed by Chihua-

huas, Collies, Beagles, Shepherds, Russian Grey-

hound, Husky etc.

Johnston et al. (12) noted that breeds prone to 

pyometra are the following: Rottweiler, Saint Bernard, 

Chow-Chow, Golden Retriever, Dwarf Schnauzer, Irish 

Terrier, Airedale Terrier, Cavalier King Charles Spaniel 

etc.; Hardy and Osborne (11) and also Egenwall et al. 

(6) note that breeds with the lowest risk of developing 

pyometra are Drevers, German shepherd, Daschund, 

Swedish Hound. Another study (17) showed that there 

is no predisposition related to breed in the develop-

ment of pyometra.

Regarding the body temperature of the patients, 

although in G1 many bitches were recorded as hyper-

thermic (44%), because of some cases of hypother-

mia (26%), the average body temperature for G1 was 

39.07°C; for G2 was 38.87°C and for CG was 38.88°C, 
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the differences between the groups were not high 

enough to reach statistical significance (Table 1).

For the group in which pyometra was confirmed, 

G1, higher values of the heart rate were registered, 

with an average of 108.84 bpm (26% >120 bpm) 

compared to an average of 94.08 bpm (0% >120bpm) 

for G2 and 97.69 bpm for CG. Thus, we obtained a 

statistical difference between G1 and G2, and G1 and 

CG (p<0.05) (Table 1). Similar results were obtained 

by Fransson and Ragle (8); 23% of the bitches with 

pyometra in his study presented an elevated heart 

rate (higher than 120 bpm), compared to 0% of the 

bitches with CEH.

As in the previous case, we observed an increased 

respiratory rate value in bitches forming group G1, 

with an average of 18.93 rpm (33%>20rpm) com-

pared to 15.04 rpm (4%> 20rpm) for G2 and 15.05 

rpm for CG, the statistical difference being recorded 

this time too between G1 and G2 and G1 and CG (Table 

1). In a similar comparative study, Fransson and Ragle 

(8) noted that 32% of the bitches with pyometra in his 

study had a respiratory rates greater than 20 rpm, as 

opposed to 50% of the bitches with CEH with a respira-

tory rate >20 rpm.

In terms of the aspect of the mucosae of the pa-

tients in the analyzed groups, clinically noted prior to 

surgery, a statistical difference (p<0.05) between G1 

and G2 was obtained, as well as between G1 and CG, 

so we can conclude that a superior number of patients 

from G1 had pale mucosae, some even hyperemia of 

the mucosae, unlike the other two groups of subjects 

who showed no change in color of the mucosae (Table 

2). Fransson and Ragle (8) noted the presence of pale 

mucosae in 25% of bitches with pyometra in his study, 

while 0% of bitches diagnosed with CEH presented this 

clinical aspect. In order to differentiate the two patho-

logies based on clinical features, we further analyzed 

attitudes and appetite of the patients. The study re-

sults showed a significant difference (p<0.05) based 

on "attitudes" between groups G1 and GC. By giving 

notes for the preference for decubitus, normal atti-

tudes (unmodified) and anxiety, the subjects with 

pyometra presented significant differences compared 

to healthy subjects, however, no statistical difference 

was recorded between G1 and G2, and G2 and CG (Ta-

ble 2). It has been noted that 86% of the subjects for-

ming the first group (G1) had vulvar discharge, while 

in G2 group, only 14% had this symptom and in GC 0% 

of bitches, thus providing statistical difference (p< 

0.05) between G1 and G2, G1 and CG and CG and G2.

From the analyzed symptoms, the polyuria-poly-

dipsia (PU-PD) was noted in 42% of the G1 subjects, 

14% of the G2 subjects and 0% of CG subjects, 

obtaining thus a statistical difference between G1 and 

G2, G1 and CG, but no difference between G2 and CG, 

as in the case of emesis symptom, that was present in 

16% of the G1 subjects, 4% of the G2 subjects and 0% 

in CG, obtaining so a statistical difference as in the 

previous case (Table 3).

In group G1, 42% of the patients had abdominal 

distention, while 18% in group G2 showed the same 

symptom, while in 0% of GC subjects was present. The 

statistical difference (p <0.05) was recorded therefore 

between G1 and G2, G1 and GC, GC and G2 (Table 3).

When analyzing blood parameters, it was ob-

tained a statistical difference (p<0.05) in the WBC 

between G1 and G2 and G1 and CG, with an average of 
3 3 14,16 x10 /μl for G1,  9,37x10 /μl for G2 and 8,87 
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3 x10 /μl for CG. It was also registered an increased 

number of neutrophils, thus, the average for G1 was 
9 9 9 8,09 x10 /l, compared to 5,84 x10 /l and 5,49 x10 /l 

for G2, respectively CG (Table 4). 

There was a significant difference (p<0.05) be-

tween the pyometra group and the CEH group, as well 

as between the pyometra group and the control group. 

Although the total number of neutrophils was more 

increased in G1 group, there was a low number of seg-

mented neutrophils (mature) with an average of 5.96 
9 9 x10 /l in this group compared to 7.96 x10 /l for G2 and 

9 7,16 x10 /l for CG, thus obtaining an important sta-

tistical difference (p<0,05) between G1 and G2, G1 

and CG, observing so a left shift deviation (the pre-

sence in the blood smear of a high number of young 

granulocytes) (Table 4).

Inflammatory leucogram is a common sign in pyo-

metra. The leukocytosis, the left shift deviation res-

pectively, were also noted by other authors (3, 4, 16, 

17).

Regarding the total number of lymphocytes, mo-

nocytes, eosinophils, basophils, in our study we didn’t  

obtain any statistical difference between the 3 study 

groups. The average number of lymphocytes for G1 
9 9 was 2.86 x10 /l, for G2 was 2,48 x10 /l as well as for 

the CG. The average number of monocytes was 0.70 x 
9 109 / l for G1, 0.73 x109 / l for G2 and 0,45 x10 /l for 

CG.  Also, the average total number of eosinophils for 

G1 was 0.45 x109 / l, 0.36 x109 / l for G2 and 0,29 x 
9 10 /l for CG. The average of the total number of baso-

9 9 phils for G1 was 0,42 x10 /l,  0,38 x10 /l for G2 and 
9 0,28 x10 /l for CG (Table 4).

The average of the total number of erythrocytes 

was statistically significant (p<0.05) lower for G1 

compared to CG, as well as for G2 compared to CG. 

Thus, the average for this parameter for G1 was of 
12 12 12 6.11 x10 /l, 6.66 x10 /l for G2 and 7,04x10 /l for 

CG. However, it was observed a statistical difference 

(p<0.05) as regards the total number of reticulocytes 

for the group with CEH compared to the control group. 

The average for this parameter for G1 was of 0.24%, 

for G2 of 0.40% and for CG 0.14% (Table 4). 

This result, a higher number of reticulocytes in the 

CEH group, can be explained by the increasing value of 

this parameter of blood in some patients diagnosed 

with CEH that have developed a hemometra, which 

has led to a slight anemia and the response of the bone 

marrow was translated by a reticulocytopenia. These 

patients have slightly raised the average value for this 

parameter. Although in patients in group G1, a lower 

mean total number of erythrocytes was observed, it 

was also noticed that both the mean hematocrit (PCV), 

hemoglobin (Hb), the average corpuscular volume 

(MCV) and the average concentration of hemoglobin 

(MCHC) were within the physiological limits that indi-

cated a normochromic, normocytic anemia. The emer-

gence of this phenomenon was explained by some au-

thors as a result of the decrease erythropoiesis, the 

so-called "anemia of chronic disease", but also as a re-

sult of the loss of red blood cells in the uterine lumen 

(13). Average values of PCV, Hb, MCV, MCH, and the 

total number of platelets had not reached any value 

statistically significant for the three groups analyzed 

(Table 4).

Regarding the biochemical exam of the blood, 

although in different subjects belonging to groups G1 
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and G2 were obtained elevated or low parameters, 

mean albumin, ammonia, cholesterol, fibrinogen, to-

tal protein, urea, ALT (alanine amino transferase) did 

not reach levels statistically significant (p<0.05) (Ta-

ble 4). However, we obtained an average value in-

creased of bile acids (2.61 μmol/l) for female dogs in 

the pyometra group, compared with 0.31 μmol/l for 

G2, to which there was a statistical difference (p< 

0.05), also G2 group also showed a statistical diffe-

rence compared to CG, which recorded an average of 

bile acids of 2.10 μmol/l (Table 4).

The average value of conjugated bilirubin was 

statistically significant (p<0.05) higher in patients in 

group G1 (2.31 μmol/l) compared to CG (1.30 μmol/l) 

and in G2 (2.37 μmol/l) compared to CG (Table 4).

The mean creatinine value was also statistically 

different (p<0.05) for G1 (102.23 μmol/l), compared 

to G2 (81.19 μmol/l), as well as compared to CG 

(74.75 μmol/l). The mean values of this parameter has 

not reached any statistical difference between G2 and 

CG (Table 4).

The same differences in statistical terms, between 

G1 and G2 and between G1 and CG were observed at 

the GLDH (glutamate dehydrogenase) with the follo-

wing averages: for G1-3,03 U/l for G2: 1,78 U/l, and 

for the control group, 1.62 U/l. (Table 4).

Although the average value of ALAT for the 3 study 

groups has not reached a significant statistical diffe-

rence, it is noted, however, that in the group G1, there 

have been a significant part of female dogs with lower 

values of this parameter, compared to physiological li-

mits. It was observed  high values of the ALP and a 

statistical difference (p<0.05) between G1 and G2, G1 

and CG and G2 and CG. Opinions are still divided re-

garding this result. Some authors consider the de-

crease of the ALAT concomitant with the increase of 

ALP rather as a result of the muscular damage than a 

liver destruction (1, 3). Others think that the hepatic 

dysfunction due to the bacterial endotoxins that are 

released during pyometra is the one responsible for 

the increasing levels of ALP concomitant with de-

creased levels of ALAT (15). Børresen (1) has also ob-

tained decreased values of the conjugated bilirubin, of 

creatinine and GLDH and explained this phenomena 

by intrahepatic cholestasis.

CONCLUSIONS

1. Cystic endometrial hyperplasia (CEH) and pyo-

metra can present the similar clinical signs and can 

sometimes be easily confused.

2. The patients with pyometra had higher heart 

and respiratory rates compared to those with CEH and 

a higher number of them showed changes of mucosae 

color (paleness or hyperemia). 

3. The vulvar discharges can be observed in both 

diseases, but these can lack (pyometra with closed 

cervix), but a larger number of patients diagnosed 

with pyometra showed this sign (86% vs. 14%). 

4. Abdominal distension, vomiting, diarrhea and 

polyuria-polydipsia were observed in both groups, but 

more frequently in patients diagnosed with pyometra.

5. In a high number of female dogs with pyome-

tra, it was noted  a left shift on white blood count, nor-

mocytic and normochromic regenerative anemia, high 

levels of bile acids, conjugated bilirubin and creati-

nine, increased levels of GLDH, and lower levels of ALT.
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