
pISSN  1598-298X
J Vet Clin 31(5) : 371-375 (2014)

371

Removal of Urinary Calculi by Laparoscopic-Assisted

Cystoscopy in Five Dogs

Seung-Yong Lee, Se-Jin Park, So-Young Jin, Min-Hyang Kim, Seong-Hoon Seok,

Young-Ki Kim*, Hee-Chun Lee** and Seong-Chan Yeon1

Lab. of Veterinary Surgery and Behavior, College of Veterinary Medicine, Gyeongsang National University, Jinju 660-701, Korea

*Haeundae Animal Medical Center, Busan 612-842, Korea

**Lab. of Veterinary Medical Imaging, College of Veterinary Medicine, Gyeongsang National University, Jinju 660-701, Korea

(Accepted: October 7, 2014)

Abstract : This article describes the use of laparoscopic-assisted cystoscopy for removal of urinary calculi in five dogs.
All dogs had micturition disorder due to urinary calculi. The surgical technique used was same in all cases. A urethral
catheter passed into the urinary bladder through the urethra preoperatively. A 5-mm diameter cannula was placed in
the ventral midline, 1 to 2 cm cranial to the umbilicus, and the 5-mm laparoscope was introduced via the cannula.
A 10-mm diameter cannula was placed adjacent to the apex of the bladder under the visual guidance of laparoscopy.
The bladder was then partially exteriorized through the 10-mm portal site, and a stab incision was performed on the
bladder wall. The incisional margin of the bladder was sutured to the skin of the second portal site in 360o simple
continuous suture. A 2.7-mm diameter cystoscope with a sheath was introduced into the bladder lumen. The cystic
and urethral calculi were removed under the visual guidance of cystoscopy with continuous fluid flushing. No major
postoperative complications were identified. During the follow up period (range 7 to 21 months), no episodes of urinary
dysfunction or recurrence of clinical signs were observed.
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Introduction

Calculi within the lower urinary tract are commonly

encountered in dogs and cats, and that hematuria, stranguria,

pollakiuria, and recurrent urinary tract infections are com-

monly seen in these patients (6). Nonsurgical methods in

removal of urinary calculi include urohydropropulsion (5),

medical dissolution (7) and transurethral cystoscopy with small

calculi (10). Surgical extraction by cystotomy is the most

common procedure currently performed in small animals for

calculi not amenable to nonsurgical methods (12).

Traditional cystoscopy has been used for diagnosis of uri-

nary tract disease, for calculi removal and repair of ectopic

ureters in practice (10). A laparoscopic-assisted cystoscopy

has been described to remove urinary calculi in the bladder

and urethra in dogs and cats (4,8,11). Cystic calculi and most

urethral calculi can be removed by a laparoscopic-assisted

cystoscopy in both male and female dogs and cats, even for

calculi too large for removal by transurethral cystoscopy

(2,11). Advantages with this technique were reduction of

urine contamination of the abdominal cavity, better visualiza-

tion to permit a more thorough evaluation of the bladder and

more complete removal of calculi (9,11). 

This report describes the use of laparoscopic-assisted cys-

toscopy for removal of urinary calculi in 5 dogs as a mini-

mally invasive surgical technique. 

Materials and Methods

Animals

Dogs included in this study were presented to the Veteri-

nary Teaching Hospital of Gyeongsang National University

with micturition disorder due to urinary calculi located in uri-

nary bladder or urethra. Preoperative investigation included a

CBC, serum biochemical analysis, radiographic and ultra-

sonographic examination of the abdomen. They were treated

using laparoscopic-assisted cystoscopy to retrieve the uri-

nary calculi. Five dogs met these criteria over the period

from October 1, 2010 to January 31, 2014. The surgical tech-

nique used was same in all five cases. 

Breeds represented included four Malteses (male; 3, female;

1) and one Dachshund (female). The mean age was 9.4 years

(range 7 to 13 years). The mean weight was 4.1 kg (range 2

to 8 kg). Clinical signs included hematuria (n = 3) and pol-

lakiuria (n = 2). No dogs had complete urinary obstruction.

Their ability to urinate was maintained, but the frequency

and/or volume of urination were altered. 

Surgery

The dogs were premedicated with 0.02 mg/kg acepro-

mazine (Sedaject, Samu median, Korea) and 0.2 mg/kg

butorphanol (Butophan, Myungmoon pharm, Korea). Preop-

eratively, 25 mg/kg cefazolin (Cefazolin, Chongkundang

Pharm, Korea) and 4.4 mg/kg carprofen (Rimadyl, Pfizer,
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USA) were administered intravenously. General anesthesia

was induced with 3 mg/kg propofol (Provive, Myungmoon

pharm, Korea) and maintained with isoflurane (Ifran, Hana

Pharm, Korea) in 100% oxygen via an endotracheal tube in a

circle rebreathing system. Lactated Ringer’s solution was

administered intravenously during the whole procedure at a

rate of 10 ml/kg/h. The dogs were positioned in dorsal re-

cumbency on a flat surgical table and the abdomen was

clipped. A urethral catheter passed into the urinary bladder

through the urethra for the movement of calculi into the blad-

der and retrograde flushing. 

Laparoscopic-assisted cystoscopy was performed in a sim-

ilar manner, but modified, to the descriptions by Rawlings et

al. (11) and Libermann et al. (4). A Veress needle was

inserted into the abdomen at the level of the umbilicus. Pneu-

moperitoneum was induced through the Veress needle by

instillation of CO2 gas at a pressure of 12 mmHg. Then, a 5-

mm trocar-cannula assembly was placed 1 to 2 cm cranial to

the umbilicus. Through this cannula, 30o forward-oblique, a

5-mm laparoscope (Panoview Plus, Richard Wolf GmbH,

Germany) was inserted, and the abdominal wall adjacent to

the bladder apex was identified for the second portal site. A

10-mm trocar-cannula assembly was then introduced at the

same manner. This portal site was placed on midline for

females and paramedian for males. A Babcock grasping for-

ceps (Richard Wolf GmbH, Germany) was introduced

through the 10-mm cannula to grasp the bladder apex out-

side of the abdomen (Fig 1). The abdomen was deflated and

all laparoscopic instruments were removed. The bladder was

partially exteriorized through the second portal site with two

stay suture of 3-0 polyglyconate suture. A stab incision of the

bladder wall was made, and then a suction probe was

inserted into the bladder lumen to empty it of urine. The inci-

sional margin of the bladder wall was temporarily sutured to

the skin incision edges, in a full thickness simple continuous

pattern with 3-0 polydioxanone suture to prevent peritoneal

contamination. A 0o, 2.7-mm diameter cystoscope (MGB,

Germany) with a 13 Fr sheath (MGB, Germany), with one

operative channel and two stopcocks, was then placed

through the bladder stab incision. Urinary bladder flushing

was performed using a fluid controller (Fluid Control 2203,

Richard Wolf GmbH, Germany) to flow lactated Ringer’s

solution at a pressure no greater than 100 mmHg through the

sheath stopcock. The other sheath stopcock was connected to

a suction tube. A clearer endoscopic view was made by con-

trol of the fluid flow rate. Large calculi were removed with

Mosquito forceps introduced into the bladder immediately

adjacent to the cystoscope. Smaller calculi were removed

with the grasping forceps (MGB, Germany) via operating

Fig 1. A Babcock grasping forceps was introduced through the

10-mm cannula to grasp the bladder apex (A). The bladder is

being pulled out of the abdomen through the second portal site

under the visual guidance of laparoscopy (B). 

Fig 2. Smaller calculi, including struvite (A, B) and calcium oxalate (C, D, E) were removed with the grasping forceps via operating

channel of the cystoscopic sheath (F).
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channel (Fig 2). Following removal of all visible cystic cal-

culi, the urinary catheter was slowly withdrawn with repeated

retrograde manual infusion of sterile saline using a 50 cc

syringe. Calculi lodged in the urethra were pushed back and

retrieved, and the pelvic urethra was examined with the

endoscope as far as possible. Remnant small calculi and

sludge were retrieved by suction through the sheath stop-

cock under retrograde manual flushing of the urinary tract.

The bladder wall was closed with 3-0 polyglyconate sutures

in simple interrupted pattern. The surgical incision was

closed routinely. Calculi were submitted for quantitative

chemical analysis. The retrieval of all the calculi was con-

firmed by radiographic examination after the surgery. 

Results

Clinical findings

Hematological analysis demonstrated no major abnormali-

ties apart from one dog that exhibited a mild increase in

blood urea nitrogen of 30 mg/dl (reference value; 7-25 mg/

dl) due to the partial urinary obstruction. 

The radiographic and ultrasonographic examinations showed,

in all five dogs, multiple radio-opacities (calculi) in the lower

urinary tract. In 3 males, dozens of radio-opacities were iden-

tified in the bladder and immediately caudal to the os penis.

In 2 females, the presence of radio-opacities was demon-

strated in the bladder. 

Most calculi were retrieved uneventfully by use of the

Mosquito forceps and grasping forceps. The smaller calculi,

however, observed in one case were embedded strictly in the

inflammatory mucosa surface (Fig 3). Flushing and suction

via sheath stopcocks were unable to remove the calculi effec-

tively. Calculi were extracted as many as possible, but some

of them remained. In order to reduce the formation of cal-

culi, prescription diet was fed postoperatively. 

The mean surgical time was 82.6 min (range 64 to 106

min). The range of operation time was contributed by the

variation on the number and size of the calculi. 

Calculi analysis results were 100% oxalate (n = 2), 90%

oxalates/10% magnesium ammonium phosphate (n = 2) and

100% magnesium ammonium phosphate (n = 1). 

Postoperative management

Immediately following surgery, all the dogs urinated nor-

mally with a small amount of blood seen on visual inspec-

tion. These signs of hematuria were resolved within 3 days.

All dogs were discharged within 3 days postoperatively with

oral administration of 22 mg/kg cefadroxil (Uricef, Sungwon

Adcock pharm, Korea) twice a day for 7 days and 4.4 mg/kg

carprofen (Rimadyl, Pfizer, USA) once a day for 3 days. A

diet to reduce the formation of calculi was recommended

postoperatively; u/d prescription diet (Hill’s Pet Nutrition

Inc, USA) to the 4 dogs with oxalate calculi and s/d prescrip-

tion diet to one dog with struvite. 

They were followed up for a minimum period of 7 months

(range 7 to 21 months, median time 15 months) through tele-

phone communication. No episodes of urinary dysfunction or

recurrence of clinical signs were identified. 

Discussion

Extraction of urinary calculi by laparoscopic-assisted cys-

toscopy is an accessible procedure to perform and limits tis-

sue injury that may be caused by an open laparotomy and

cystotomy (11). Learning curve and the equipment cost are

more favorable compared with many other new practice tech-

nologies (10). This article modified the previously published

techniques (4,11), and the modified technique was similar to

the description by Pinel et al. (8). 

A continuous flow of a balanced electrolyte solution in the

bladder and urethra was generated via the two sheath stop-

cocks connected to the fluid controller and suction tube. As

well as the designated flow rate and pressure limit by the

fluid controller, manual control of the sheath stopcock makes

it possible to balance the rate of the influx/efflux. Continu-

ous flushing improves visualization because of distension of

the urinary bladder wall, dilution of active bleeding (8) and

removal of bladder sludge. The Foley urethral catheter pre-

vents migration of calculi to the urethra caused by the for-

ward flushing. A large feeding tube also could alternate the

function of Foley urethral catheter. 

Previous reports documented incomplete removal of cal-

culi following standard open cystotomy in 14% to 20% of

cats and dogs (1,3). Endoscopy gives an advantage of visual

magnification, which allows identification and extraction of

small calculi that may go unnoticed in standard surgery (4).

Just before closure of the bladder wall, remnant smaller cal-

culi adhering strictly to the inflammatory mucosa surface

were observed by cystoscopy in one dog. Pinel et al. (8)

reported that these kinds of smaller calculi observed with

cystoscopy adhering to the urinary bladder wall were

removed by suction via the cannula. However, saline flush-

ing and suction could not remove the remnant calculi effec-

tively in this case. Manual extraction of the calculi with

Fig 3. Calculi smaller than 1 mm were embedded strictly in the

inflammatory mucosa surface. There was no movement of the

calculi under fluid flushing and suction.
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grasping forceps was impossible due to the small size and

large number of them. Since there were no alternatives, these

small calculi were left in the bladder. Recurrence of urolithi-

asis may be attributable to the remnant small calculi, which

could hasten formation of calculi. In order to prevent a stone

formation from the small calculi, prescription diet was

administered according to the result of calculi analysis. Dur-

ing the follow up period of 20 months, no episodes of recur-

rence were identified. 

Postoperative radiographs were taken after laparoscopic-

assisted cystoscopy to make sure no calculi are left in the uri-

nary tract. The radiographic images confirmed complete

removal of urinary calculi in all five dogs, even in the dog

with the remnant smaller calculi. The calculi, observed by

cystoscopy, were undetectable in radiographic examination.

This result represented that cystoscopy showed better diag-

nostic accuracy than survey radiographs.

A 360o temporary cystopexy created a tight seal between

the bladder and abdominal wall. This technique reduces the

risk of peritoneal cavity contamination with flushing fluid,

urinary sludge and calculi during the surgery. Besides, it does

not add any extra steps needed in the original 4 stay suture

technique (11). A temporary cystopexy necessitates a slight

traction on the bladder creating a cylindrical bladder shape

with its axis aligned with the proximal urethra, which makes

it easier to explore the urethra with the cystoscopic sheath in

male dogs, facilitating maximum lower urinary tract visual-

ization (4). In addition, a thorough evaluation of the entire

lower urinary tract could be completed by the endoscope in

female dogs with this technique. The difference between the

paramedian and median approach was insignificant from

technical point of view. 

In selection of candidates for laparoscopic-assisted cystos-

copy, Pinel et al. (8) suggested that patients with calculi

larger than 5 to 10 mm may not be good candidates. Despite

of the suggestion, we applied cystoscopy to the patients with

calculi larger than 5 mm. Surely the large calculi could be

removed by a Mosquito forceps without the help of endo-

scopic view. But smaller calculi left in the bladder and

lodged in the urethra needed the cystoscopic guidance for the

effective removal of them. In patients with multi-calculi,

regardless of the size of stone, the use of cystoscopy is rec-

ommended. The authors now routinely introduce the cystos-

copy into the urinary tract in order to check for mucosal

lesions and residual calculi. 

In conclusion, removal of urinary calculi by laparoscopic-

assisted cystoscopy was performed successfully in five dogs

without major complication. The video information is also

excellent aids for client education and estimation of disease

prognosis. As a minimally invasive surgical technique, the

use of cystoscopy may increase in dogs with variable uri-

nary system disorder. 
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다섯 마리의 개에서 복강경 보조 방광경을 이용한 요로결석 제거
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요 약 :다섯 마리의 개에서 복강경 보조 방광경을 이용하여 요로결석을 제거하였다. 모든 개에서 요로결석으로 인한

배뇨 장애를 보였으며, 수술 방법은 동일하다. 수술 전에 요도를 통해 도뇨관을 방광까지 장착한다. 배꼽 1-2 cm 위 정

중선에 5 mm 캐뉼라를 장착하고, 복강경 카메라를 도입한다. 방광 선단 바로 위쪽의 복벽에 10 mm 캐뉼라를 장착하

고, Babcock 포셉을 이용하여 방광 일부를 복강 밖으로 노출시킨다. 방광에 찌름절개하고 방광의 절개면과 복벽 절개

면을 360o 단순 연속 봉합하여 일시적으로 고정시킨다. 2.7 mm 직경의 카메라를 sheath에 연결하여 방광 내부를 탐색

하고 지속적인 세척 하에 요로결석을 제거한다. 술 후 주요한 합병증은 나타나지 않았으며, 7-21 개월 간의 추적검사

결과 배뇨장애나 어떠한 재발의 증거도 관찰되지 않았다. 

주요어 :방광경, 개, 복강경 보조 방광경, 요로결석


