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ABSTRACT

Objective: Bilateral ureteral calculi, hydronephrosis, pyometra, pyocolpos, vestibulovaginal steno-
sis, and imperforate hymen in a dog are uncommon and can be difficult to diagnose. The aim of
this article is to report diagnostic challenges and successful surgical treatment of this rare event
and the long-term outcomes.

Materials and methods: A 5-year-old, spayed (partial ovariohysterectomy) female dog was pri-
marily diagnosed with bilateral hydronephrosis and ureter obstruction due to urolithiasis along
with pyometra. The urolith was removed carefully by the right-side ureterectomy, an appropriate
ureteral stent was inserted from the bladder to the right kidney, and then, a vasectomy and hys-
terectomy were performed. The dog improved and was discharged. However, 50 days after sur-
gery, pyocolpos due to imperforate hymen and vestibulovaginal stenosis were diagnosed and sur-
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gically corrected, and the ureteral stent was removed because the ureter had completely healed.
Results: During the first admission, serum biochemistry results revealed the increased blood urea
nitrogen (5.9 mg/dl), creatinine (116.2 mg/dl), amylase (1,345 U/I), and lipase (141 U/I) values.
After surgical correction, all parameters returned to normal. However, 50 days after surgery, the
C-reactive protein concentration (143 mg/l) and white blood cell level increased (18.4 x 10%/1).
After a second surgical correction, the dog recovered fully within 10 days, and no postoperative
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complications were observed during the follow-up of 6 months.

Conclusion: This report provides diagnostic assistance and surgical treatment options for a com-
plex urogenital case. Careful examination during puberty is recommended to prevent the associ-
ated complications of this disorder.

Case histor
Y Center approved this study (approval number: 18-RAMC-

A 5-year-old, spayed female (ovariohysterectomy was per-  005; 01 Feb 2018).

formed with a partial hysterectomy, and ovaries and uter-
ine horns were removed but not the uterine body), 6.2 kg,
Shih Tzu, visited the Royal Animal Medical Center hospital
because of anorexia for 2 days and a depressed condition
but normal urination according to the owner. The dog had
been spayed at 15 months of age. The Committee for the
Care of Animal Resources of the Royal Animal Medical

Clinical examination (first round)

Hematology and serum biochemistry were analyzed by
ADVIA 2120i™ (Siemens Healthcare Diagnostics) and
Hitachi 7180, respectively [1]. The hematological test
showed no remarkable changes (Table 1), but the serum
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Table 1. Pre- and postoperative hematological profiles of dog.

First round of admission

Second round of admission

Clinical

parameters Reference range Day 0 Day 5 Day 11 Day 0 Day 5 Day 8
WBC 6~17 (10°/1) 6.58 16.32 4.3 38.4 (H) 20.13 (H) 16.9
RBC 5.2~8.2 (10%/1) 6.98 6.23 8.20 6.18 5.9 5.06
Hb 12~18 (gm/dl) 17.4 15 15.5 15.9 14.3 16.3
Hct 37~55 (%) 50.2 43.4 34.6 46.8 42.4 38.7
MCV 60~74 (f1) 71.9 69.6 67.3 75.7 71.9 76.5
MCH 19.5~24.5 (pg) 25 24 24.4 25.7 24.3 26.3
MCHC 31~36 (gm/dl) 34.8 34.5 36.2 34 33.8 34.4
Platelet 200~500 (10%/1) 274 330 441 253 362 329
MPV 5~15 (fl) 8 9 10 8 11 8
pH 7.31~7.46 (pH) 7.43 7.37 - 7.35 - 7.42
pCO, 27~50 (mmHg) 43 44 - 40 - 45
PO, 24~58 (mmHg) 48 52 - 48 - 52
Na* 130~154 (mmol/I) 138 142 - 148 - 145
K* 3.9~5.1 (mmol/l) 3.4 31 - 4.05 - 4.15
(ol 105~119 (mmol/I) 106 106 - 116 - 115
Ca* 1.16™1.4 (mmol/I) 1.23 1.21 - 1.39 - 1.35
HCO, 21~28 (mmol/l) 21.2 24 - 23.3 - 21.2
cBase (B) -2~3 (mmol/I) -1.3 -1.6 - -1.1 - -1.1
cBase(B, ox) -2~3 (mmol/) -1.5 -1-7 - -1.5 - -1.5
Angap 7~16 (mmol/1) 10.8 12 - 8.7 - 8.8
Osm 290~330 (mOsm/I) 312 293 - 295 - 290

WBC = white blood cell; RBC = red blood cell; Hb = hemoglobin; Hct = hematocrit; MCV = mean corpuscular volume; MCH = mean
corpuscular hemoglobin; MCHC = mean corpuscular hemoglobin concentration; MPV = mean platelet volume; pCO, = partial pressure
of carbon dioxide; pO, = partial pressure of oxygen; Na = sodium; K = potassium; Cl = chloride; Ca = calcium; HCO, = bicarbonate;
cBase (B) = base excess-blood; cBase (B, ox) = base excess-extracellular fluid; Angap = anionic gap; Osm = osmolality; H = higher than

the reference level.

biochemistry results revealed increased blood urea nitro-
gen (BUN) of 5.9 mg/dl (H) and creatinine of 116.2 mg/dl
(H) (Table 2). Besides, amylase of 1,345 U/1 (H) and lipase
141 U/1 (H) had also increased. A urinalysis revealed ele-
vated leukocytes with protein (Table 3).

The radiographic study showed abnormalities: an
enlarged and rounded left kidney more than 3.5 times the
L, vertebral body length but a smooth margin and normal
size of the right kidney, various sized radiopaque materials
in the retroperitoneal space, a soft tissue opacity, tubular
structure ventral to the colon, and cranial displacement of
the urinary bladder that was diagnosed as left-sided hydro-
nephrosis, in addition to ureteral calculi and uteromegaly
(Fig. 1). Abdominal ultrasonography provided more infor-
mation: kidney enlargement on the left side, severe dila-
tion of the renal pelvis, mildly echogenic fluid within the
dilated renal pelvis, and visualization of the small cortical
area. Severe dilation of the left ureter (up to 10 mm) with
multiple hyperechoic materials shadowing the dilated
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ureter was also observed. However, for the right kidney,
increased cortical echogenicity and moderate dilation of
the right renal pelvis and marked dilation (up to 7 mm) of
the right ureter with hyperechoic materials in the dilated
right ureter were also observed. Besides, on the urinary
bladder, cranial displacement and mild echogenic sludge
within the bladder were noted, and on the uterus, up to 34
mm of echogenic fluid dilation was noted around the left
horn or neck (Fig. 1). Altogether, severe hydronephrosis
on the left, mild-to-moderate hydronephrosis on the right,
and ureteral calculi on both the sides were diagnosed,
along with pyometra.

Surgical treatment (first round)

An intravenous (IV) administration of propofol, 8 mg/
kg body weight, was used for general anesthesia, and
sevoflurane inhalant (1%-5%) was used for maintaining
anesthesia, as described previously [2,3]. At induction of
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Table 2. Pre- and postoperative serum biochemical profiles of dog.

First round of admission

Second round of admission

Clinical

parameters Reference range Day 0 Day 5 Day 11 Day 0 Day 5 Day 8
CRE 0.5~1.5 (mg/dl) 5.9 (H) 3.1 15 14 1 14
BUN 5~30 (mg/dl) 116.2 (H) 43.5(H) 11.7 143 8.3 9.4
Amylase 388~1,007 (U/I) 1345 (H) 978 623 979 875 821
Lipase 5~90 (U/I) 141 (H) 121 87 39 49 38
CRP 0~20 (mg/l) 21 17 - 143 (H) 58 (H) 20
TP 4.9~7.2 (gm/dl) 73 6.7 5.4 7.7 6.4 6.5
Albumin 2.3~3.9 (gm/dl) 3.0 2.7 2.3 2.8 2.3 2.1
ALP 20~155 (U/1) 37 94 - 118 - 132
ALT 3~50 (U/I) 13 29 - 12 - 23
AST 10~37 (U/1) 24 54 - 24 - 23
CK 25~167 (U/1) 111 135 - 81 - 85
GGT 4~25 (U/1) 22 10 - 11 - -
LDH 65~269 (U/1) 271 105 - 182 - 179
T-Bil 0.1~0.7 (mg/dl) 0.4 0.5 - 0.2 - 0.5
Ca? 9.1~11.7 (mg/dl) 11.3 9.7 - 10 - 7.6
TC 127~340 (mg/dl) 131 148 - 256 - 192
TG 21~116 (mg/dl) 92 112 - 56 - -
Pi 2.4~6.4 (mg/dl) 6.1 48 - 2.5 - 3.8
Glucose 67~147 (mg/dl) 110 88 109 109 69 110

CRE = creatinine; BUN = blood urea nitrogen; CRP = C-reactive protein; TP = total protein; ALP = alkaline phosphatase; ALT
= alanine aminotransferase; AST = aspartate aminotransferase; CK = creatinine kinase; GGT = gamma-glutamyltransferase;
LDH = lactate dehydrogenase; T-Bil = total bilirubin; TC = total cholesterol; TG = triglyceride; Pi = inorganic phosphate;

H = higher than the reference level.

Table 3. Pre- and postoperative urine analytical profiles of dog.

First round of admission

Second round of admission

Clinical parameters Reference range

Day 0 Day 11 Day 0 Day 8
SG 1.001 ~ 1.030 1.015 1.016 1.016 1.017
pH 6~7.5 6.2 7.1 6.5 7.3
Blood - - +++ -
Protein +++ + + -
Leukocytes ++ - +++ -
Nitrate - - + -

SG = specific gravity.

anesthesia, 0.9% normal saline (10 ml/kg/h, IV), analgesic
(tramadol, 3 mg/kg, IV), and systemic antibiotics (enroflox-
acin, 10 mg/kg, intramuscular (IM) and cephradine, 30 mg/
kg, IV) were administered, as described previously [3-5].
The urolith was removed by a tiny incision in the ureter on
the right side, and a 3.7-Fr and 12-cm ureteral stent (Infiniti
Medical, LLC, Redwood City, CA) was set from the right kid-
ney to the bladder to improve the azotemia and to confirm
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Kim et al./ J. Adv. Vet. Anim. Res., 7(3): 384-390, September 2020

urinary patency. On the left side, a nephroureterectomy
was performed as the left kidney and ureter were severely
damaged. Finally, because severe pyometra was diagnosed,
a hysterectomy was performed. Systemic antibiotics were
administered postoperatively, and cephradine (IV, bid),
enrofloxacin (IM, bid), and tramadol (IV, bid) were contin-
ued with the dosages outlined above for days. Cimetidine
(10 mg/kg, IV, bid) was also administered for 4 days [4].
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Clinical examination (second round)

Fifty days after the first surgery, the patient was admitted
again with dyschezia and dysuria. The history confirmed
menstruation without bleeding and sterility after cross-
breeding. The C-reactive protein (CRP) concentration was
increased to 143 mg/I with a white blood cell (WBC) count
that increased to 18.4 x 10°/1 (Table 2).

The dog had a history of dysuria and pollakiuria with
ureterolith that was suspected to be a urinary tract infec-
tion; when the dog did not respond to amoxicillin-clavu-
lanic acid, a free catch urine sample was submitted for

IE*

T RTKIDNEY

Figure 1. Radiograph images of before (A-B) and after (C-D)
operation, and ultrasonography images before operation during
first round of admission. (A-B), Enlarged shape was observed on
the left kidney. On the other hand, smooth margin and normal
size of the right kidney. Soft tissue opacity tubular structure was
observed ventral to the colon. The urinary bladder was dis-
placed cranially. (C-D), The left kidney with ureter was removed.
A calculus in the right ureter was removed. A ureteral catheter
was inserted from the kidney to the bladder. (E) Increased corti-
cal echo on the right kidney; moderate dilation of the right renal
pelvis (up to 12.5 mm); marked dilation of the right ureter (up
to 7-8 mm); and hyperechoic materials in the dilated right ure-
ter (about 28 mm distal to the right renal pelvis) were observed.
(F) Echogenic fluid dilation was characterized in the uterus (up
to 34 mm, left horn or neck).
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culture. The colonies of Enterococcus faecium were grown
from the culture, and the treatment was changed to tri-
methoprim/sulfamethoxazole (26.4 mg/kg was divided
into two equal parts at 12-h intervals) [6].

The radiographs showed an approximately 64 x
42-mm-sized homogenous soft tissue opacity, round mass
from the cranial to the pelvic canal that displaced the uri-
nary bladder and colon cranially and dorsally, respectively
(Fig. 2). Based on these findings, a differential diagnosis of
stump pyometra, hemometra, and abnormal vaginal dila-
tion, including pyocolpos, hydrocolpos, and hemocolpos,
was indicated. After ultrasonography, cranial displacement,
slight thickening of the urinary bladder walls, and echo-
genic sludge in the urinary bladder were observed (Fig. 2).

Figure 2. Radiograph images of before (A-B) and after (C-D)
operation, and ultrasonography images before operation during
second round of admission. (A-B). About 64 x 42-mm-sized
homogenous soft tissue opacity round mass was observed cra-
nial to pelvic canal. After surgery, the urinary bladder was dis-
placed cranially with dorsal displacement of the colon (A). The
mass in the pelvic canal was removed with ureteral catheter (C,
D). On the ultrasonography, about 60 x 32-mm-sized fluid-filled
cavitary lesion was observed just caudodorsal to UB, and echo-
genic cellular debris exists within the cystic lesion (E-F).
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An approximately 60 x 32-mm-sized fluid-filled cavitary
lesion was present just caudodorsal to the urinary bladder,
which was filled with echogenic cellular debris (Fig. 2). A
cavitary lesion in the caudal abdomen was suspected to be
pyocolpos, mucocolpos, hemocolpos, or stump pyometra.

The attempted visualization of the hymen through the
vagina using a stiff scope failed. An obstructed vaginal
canal with an imperforate hymen accompanied by steno-
sis of the vaginal canal was noted on laparotomy (vestibu-
lovaginal stenosis) (Fig. 3).

Surgical treatment (second round)

A cross-shaped incision was made on the hymen, and pus
was drained. Next, the excised redundant parts of the
hymen were closed as close as possible to the vaginal wall,
with special care to avoid tearing the vaginal wall. The ste-
notic region was resected, and then, vestibulovaginal anas-
tomosis was performed through an episiotomy. Moreover,
the cervical stump, which was severely damaged, was also
extracted. The ureteral stent was removed through cys-
totomy. Anesthesia and therapeutic procedures were fol-
lowed, as indicated in the first approach. One week after
surgery, the patient showed improved general conditions
and was discharged.

Discussion

The ureter is a narrow small duct that passes urine from the
kidney to the bladder [7,8]. Therefore, several pathological
conditions can be caused by ureteral obstruction, such as
increased ureteral hydrostatic pressure, uteromegaly, ure-
ter rupture, intrarenal hydrostatic pressure, hydronephro-
sis, reduced glomerular filtration rate in the ipsilateral
kidney, and life-threatening azotemia, especially when the
contralateral kidney is affected [8,9].

Pyocolpos is a rare congenital atresia of the vaginal
orifice, with excessive retention of secondarily infected

Figure 3. Direct observation of imperforate hymen after
laparotomy.
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cervical secretions. Imperforate hymen, transverse vaginal
membrane, and vaginal atresias are the three main causes
of pyocolpus [10]. The hymen is an embryological resi-
due of mesodermal tissue formed from the fusion of the
Mullerian ducts and the urogenital sinus [11,12]. In dogs,
the hymen normally disappears or perforates during the
later stages of embryonic development or after birth. If
this membrane fails to perforate, it is called an imperforate
hymen or persistent hymen that leads to blockage between
the vagina and the vestibule, which is cranial to the open-
ing of the urethra [13]. Imperforate hymen is characterized
by a genital anomaly, in which the hymen has no opening
and completely covers the vaginal introits. Consequently,
the imperforate hymen is a congenital disease that may be
associated with gradual and increasing complications such
as hydrocolpos, pyocolpos, hydrometra, and hydrosalpinx
and is often accompanied by renal dysplasia and uretero-
hydronephrosis. Indeed, pyocolpos is a secondary disease,
mainly resulting from imperforate hymen, and has been
noted in several reports [11,14].

Pyocolpos due to the imperforate hymen is difficult
to diagnose in dogs, and few cases have been reported
in canines [11-14]. This is because it is difficult to make
a diagnostic differentiation from pyometra. The presence
of ureter obstruction, pyometra, congenital imperforate
hymen, and pyocolpos simultaneously in a dog is rare.
Therefore, the purpose of this article is to report the dif-
ficulties associated with the diagnosis and successful sur-
gical treatment of this rare occurrence and the long-term
outcomes. To the best of authors’ knowledge, this is the
first report of multiple urogenital diseases in a dog.

The serum biochemistry results revealed increased
BUN and creatinine, and severe azotemia was diagnosed
[8]. The increase in the levels of measured amylase and
lipase indicates impaired renal function [15]. In urinalysis,
the elevated leukocytes with protein detection indicate an
inflammatory response [16]. These results clearly guided
the diagnosis of kidney diseases. Additional confirmation
radiographs and ultrasonography were performed, and
a confirmatory diagnosis was made by observing severe
hydronephrosis on the left, mild-to-moderate hydrone-
phrosis on the right, and ureteral calculi on both sides,
which were diagnosed along with pyometra. As the left
kidney and ureter were severely damaged, the left uret-
eronephrectomy was performed, and a ureteral stent was
installed to maintain urinary patency. Hysterectomy was
performed to correct the pyometra.

The animal’s condition improved, and the dog was dis-
charged. However, 50 days later, the dog was admitted
again due to dyschezia and dysuria, and we analyzed the
extensive results of blood, serum, radiographs, and ultraso-
nography. From these results and clinical history (menstru-
ation without bleeding and sterility after crossbreeding and
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neutering at 15 months of age), we preliminary diagnosed
urinary tract infection or imperforate hymen. Dyschezia
and dysuria are the most common signs of imperforate
hymen [11-14,17]. Therefore, we tried to observe the
hymen through the vagina using a stiff scope, which was not
possible. Of note, the failure to observe the hymen by vagi-
noscopy was also reported previously [11]. Besides, the age
of the dog was 5 years, which added to the complexity. As
a major surgery was performed previously, a urinary infec-
tion was the first diagnostic concern. Therefore, an antibi-
otic sensitivity test from the urine was performed, and the
treatment was changed to trimethoprim/sulfamethoxazole,
but the condition did not improve. Finally, pyocolpos due to
imperforate hymen was confirmed by direct observation
through laparotomy and corrected surgically by hymen
perforation, and the pus was drained to prevent peritonitis
or sepsis. Furthermore, the ureteral stent was removed by
cystotomy as the urethra had healed adequately. The dog
recovered fully within 10 days, and no postoperative com-
plications were observed during 6 months of follow-up. All
of these surgical approaches resulted in full recovery from
this critical disease complex, and the dog has maintained
proper vaginal outflow patency.

Similar cases are typically reported in humans, normally
in newborns, or during puberty [18]. Newborn or child-
hood cases may occur due to maternal estrogenic stimula-
tion that triggers uterovaginal secretions that are trapped
by the obstructed vagina and can present with hydrocol-
pos. However, females are primarily diagnosed soon after
menarche. In these cases, menstrual blood is stored in the
vagina behind the imperforate hymen, which is known as
hematocolpos. Consequently, hematometra, hematosal-
pinx, and pyocolpos may develop [18] and can be diagnosed
by imperforate hymen. Interestingly, there are no reports
of cases in newborn canines. However, similar to human
cases, there are two reports during puberty: one case was
in a 1-year-old Labrador Retriever (puberty between 1
and 2 years) [19] and the other was in a 1-year-old Golden
Retriever (puberty around 9-11 months of age) [20]. Five
reports in older ages were a 24-month-old Maltese Terrier
(puberty around 4-8 months old), a 38-month-old Golden
Retriever that presented with dysuria and dyschezia [11],
an 8-year-old female spayed Dachshund [13], a 9-year-
old intact Cavalier King Charles Spaniel (puberty around
9-11 months of age) [21], and a 9-year-old intact female
Shih-Tzu (puberty around 8-9 months of age) [12]. This
report presented a 5-year-old, spayed female Shih-Tzu.
Therefore, to diagnose imperforate hymen, the age of the
dog is not necessarily an important factor. Delayed diagno-
sis in canines may be due to delays in treatment because
the owner may not notice symptoms or may not seek vet-
erinary care promptly. Besides, imperforate hymen may be
difficult to diagnose and could initially be confused with
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other abdominal pain associated with other abdominal
diseases without puberty.

Conclusion

The surgical techniques applied in this case resolved the
clinical symptoms and associated problems. Besides, the
delayed diagnosis of imperforate hymen is a common fea-
ture in dogs and may cause disease complexity. Therefore,
carefully checking the dog during puberty is recommended
for an early diagnosis to prevent complications of this dis-
order. This report could provide diagnostic assistance and
surgical treatment options for similar complex urogenital
cases.
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