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Iatrogenic hydroureter and hydronephrosis following hysterotomy 
with ovariohysterectomy in a pregnant dog
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Abstract : A 14-month-old, neutered female Miniature Pinscher was referred due to severe renal failure. The

dog was treated with hysterotomy and followed by ovariohysterectomy (OHE) 6 days before the presentation.

Excretory urographic and ultrasonographic studies revealed bilateral hydroureter and hydronephrosis. Postmortem

necropsy revealed that ligatures were placed around the caudal portion of bilateral ureters in front of entrance

into the bladder. This case shows that identifying and protecting the ureters are important during hysterotomy

with OHE as well as OHE.
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Introduction

In small animal practice, ovariohysterectomy (OHE)

is one of the most commonly performed surgical

procedures [2, 10]. Because the surgery is so routinely

performed, it is often trivialized by clients as well as

veterinarians [10]. However, its potential complications

of dogs and cats have been well reported [1-4, 9, 10,

12]. Those include hemorrhage from the ovarian pedicles,

broad ligaments or uterus, uterine stump pyometra,

granuloma, fistulous tracts, urinary incontinence, hydroureter,

hydronephrosis, adhesion formation, and bowl obstruction.

The time of occurrence and the risk of morbidity and

mortality associated with these complications are varied.

Among them, hydroureter and hydronephrosis are life

threatening and require extensive treatment or additional

surgery because they can acutely or progressively induce

severe azotemia [11]. Here, we report a case of iatrogenic

hydroureter and hydronephrosis following hysterotomy

with OHE in a pregnant dog.

Case Report

A 14-month-old, neutered female Miniature Pinscher

was referred due to a 5-day history of severe renal

failure. Because the dog was suffered from dystocia,

she was treated with hysterotomy and followed by

OHE 6 days before the presentation. Depression,

anorexia, dysuria, and azotemia were shown one day

after surgery, thus the dog was hospitalized at local

hospital for 5 days. However clinical signs were

progressively worsen, thus the dog was referred. The

dog had no previous medical problems before the

surgery.

Physical examinations revealed that the dog was

under mild depression, continuously shivering, severely

dehydrated (less than 10%) and had pale mucous

membranes. On auscultation, tachycardia (pulse rates:

162 beats per minute; reference range 80 to 120 beats/

min) and arrhythmia were detected. A complete blood

count (CBC), serum biochemical profile, blood gas

analysis, and urinalysis showed anemia, azotemia,

panhy-poproteinemia, hyperphosphatemia, hyperkalemia,

metabolic acidosis, hematuria and hyposthenuria (Table

1). These findings indicated acute renal failure.

Cytological examination of urine sediment showed

numerous erythrocytes and a few granular casts,

although bacteria were not observed. Bacteria were

also not cultured from urine obtained by cystocentesis. 

Ultrasonographic examination revealed that bilateral
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enlarged kidneys and hydronephrosis, with moderate

renal pelvic dilation (Fig. 1A). There were no changes

suspected to uroliths and urinary bladder neoplasia. Thus,

differential diagnosis included congenital disease,

pyelonephritis, and obstruction to urine flow. Because

the dog was severely dehydrated, excretory urography (EU)

could not be performed promptly. 

For severe azotemia and further diagnosis, therapy

for acute renal failure was done. Initially, 0.9% sodium

chloride with 5% glucose (Green-flex; Dai Han Pharm,

Korea) was intravenously administered to correct

dehydration and improve diuresis. Because severe

oliguria (urine volume: 0.3-0.5 ml/h; reference range 1

to 2 ml/h) was continued, furosemide (Lasix INJ;

Handok Pharm, Korea) (1 mg/kg/h, intravenously [IV])

and dopamine (Dopramin inj; Reyon Pharmaceutical,

Korea) (5 µg/kg/min, q 1 min, constant rate IV infusion)

were simultaneously administered. To control vomiting,

cimetidine (Cimetidine INJ; Sinil Pharm, Korea)

(10 mg/kg, IV, TID) and metoclopramide (Meckool inj;

Je-Il Pharm, Korea) (0.5 mg/kg, IV, TID) were also

provided. Sodium bicarbonate (Sodium bicarbonate inj;

Huons, Korea) (1 mEq/kg body weight, IV) was slowly

administered for 20 min to correct hyperkalemia and

metabolic acidosis. Oliguria was progressively changed

to polyuria after administrating of furosemide and

dopamine. In proportion to the increase of urine output,

Fig. 1. Ultrasonographic images of sagital views through the

right kidney. (A) Image on the first presentation day shows

moderate renal pelvic dilation. (B) One month later, only a thin

rim of renal tissues remains around the extremely dilated pelvis.

 
Table 1. Abnormal results of CBC, serum biochemical profile, blood gas analysis, and urinalysis

Analysis
Results

Reference range
Day 1 Day 4

Packed cell volume (%) 428 430 37-55

Erythrocytes (106/µl) 444.18 444.72 5.5-8.5

Hemoglobin (g/dl) 448.7 449.5 12-18

Blood urea nitrogen (mg/dl) 177.8 460.7  9.2-29.2

Creatinine (mg/dl) 416.8 444.5 0.4-1.4

Total protein (g/dl) 443.8 444.2 5.0-7.2

Albumin (g/dl) 441.8 442.1 2.6-4.0

Calcium (mg/dl) 448.3 449.7  9.3-12.1

Phosphorous (mg/dl) 423.5 445.2 1.9-5.0

Potassium (mmol/l) 449.04 443.4 3.8-5.0

Arterial pH 447.21 447.416 7.35-7.45

Arterial HCO3- (mEq/l) 411.35 422.8 18-22

Urine specific gravity 441.012 441.015 1.015-1.045

Urine erythrocytes 444+ 444+ negative

Day 1: presentation day; Day 4: 4 days after the presentation.
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azotemia, hyperkalemia, hyperphosphatemia, metabolic

acidosis, and vomiting were simultaneously improved.

The results of CBC, serum biochemical profile, blood

gas analysis, and urinalysis at 4 days after the

hospitalization were summarized in Table 1. 

After correcting of dehydration, EU was performed.

The left kidney was enlarged and nephrographic opaci-

fication was initially poor followed by progressively

increasing. The left proximal ureter was extremely

enlarged. The right kidney was severely enlarged, with

only a rim of nephrographic opacification. The central

portion of the right kidney was nonopacified, and there

was no pyelogram (Fig. 2). Thus the dog was

tentatively diagnosed as acute renal failure secondary

to ureteral obstruction, based on hemogram, urinalysis,

ultrasonography, and EU. The causes of ureteral

obstruction were thought to be calculus, stricture

secondary to disease or external compression, and

complications of OHE. For definitive diagnosis and

surgical treatment, exploratory laparotomy was

recommended. Because the owner wanted no more

diagnostic procedures and therapies due to economic

burden, the dog was discharged after the hospitalization

of 5 days.

The dog was brought to the hospital due to the relapse

of clinical sings related to renal failure 1 month later.

Ultrasonographic examination revealed extreme pelvic

dilation and atrophy of renal tissue in bilateral kidneys

(Fig. 1B). Although the same therapy for renal failure

was attempted, there was no improvement of clinical

signs and azotemia. The owner elected for euthanasia.

Fig. 3. At necropsy, severe bilateral hydronephrosis (arrows)

and hydroureter (arrow heads) secondary to ureteral obstruction

were found.

Fig. 4. Closed exposure of the dorsal urinary bladder (UB).

Ligatures were placed around the caudal portion of left and

right ureters (LU and RU) in front of entrance into the bladder.

Fig. 2. Lateral (A) and ventrodorsal (B) view of the excretory

urogram showing the enlarged bilateral kidneys. Nephrographic

opacification of the left kidney was initially poor followed by

progressively increasing. The left proximal ureter is extremely

enlarged (arrows). The right kidney only has a rim of

nephrographic opacification. The central portion of the right

kidney is nonopacified, and there is no pyelogram. Several

hemostatic clips were also shown.
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Postmortem necropsy revealed severe bilateral hydrone-

phrosis and hydroureter (Fig. 3). Ligatures were placed

around the caudal portion of bilateral ureters in front

of entrance into the bladder (Fig. 4). At that point,

ureters were obstructed and adhered to the uterine stump

scar. The right kidney had more large size and atrophy

of renal parenchyma than the left kidney.

Discussion

Iatrogenic ureteral injuries, undesirable wound healing,

and accidental ureteral ligation have been the major

causes of the hydroureter and hydronephrosis following

OHE [7, 8, 11, 12]. Among them, incidence of the ureteral

ligation was very less [5, 7] and most affected dogs were

in unpregnant status [10]. Generally, the pregnant dogs

have well developed uterus and great vessels, thus these

could be more easily separated from ureters than unpregnant

dogs during OHE. This feature may induce the lower

incidence rate of complications related to OHE in the

pregnant dogs compared to unpregnant status.

In this case, definitive diagnosis and surgical treatment

could not be promptly performed due to severe renal

failure and owner’s noncooperation. EU and ultrasono-

graphic studies revealed that the left kidney and ureter

were partially functioning. These findings indicated partial

obstruction of the left ureter and those were confirmed

by the necropsy. When initial therapy for renal failure

was attempted, azotemia and oliguria could not be improved

by the lone fluid supplying. Because the increased resistance

to urine flow by the ligation is the main cause of renal

obstruction, diuresis, which necessarily needed to improve

renal failure, could not be shown if the pressure of urine

is over than the resistance at the obstruction portion.

Dopamine was a useful agent to overcome increased

resistance by positive cardiac inotropic activity, increasing

organ perfusion, renal blood flow, and urine production.

Although bilateral hydroureter and hydronephrosis were

developed, the dog could be lived for one month through

partial urine flow. However, the renal failure was irreversible

at the time of second hospitalization, thus the dog did

not respond to any treatments.

Many studies reported that the frequency of clinically

relevant postoperative complications of elective OHE

in dogs is substantial [1-5, 9, 10, 12]. Even though the

incidence of complications in pregnant dogs is low and

OHE can be safely performed in conjunction with a

cesarean section if the patient receives adequate fluid

therapy [6], this case shows the risk of hysterectomy

with OHE.

 

Conclusion

Iatrogenic ureteral obstruction should be considered as

one of the causes when renal failure is developed following

OHE. If hydroureter and hydronephrosis are confirmed,

the prompt correction of a ureteral obstruction will be

necessary. Lastly, identifying and protecting the ureters

are important during hysterotomy with OHE as well as

OHE.
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