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KEY POINTS:
· 14-20% of dogs and 20% cats have evidence of residual uroliths postop cystotomy
· Intracorporeal laser lithotripsy has been found to be as effective as cystotomy for removal of stones, has shorter hosp times, but is limited by patient size stone size, stone number, prolonged anesthesia, sex and species
· Prior to this procedure all patients were required to have negative urine culture results or 43hrs of appropriate antimicrobial administration
· 5/27 required cannula to be removed, and 1/27 had to have the incision extended to remove largest stone
· 1/27 (female cat), 3.7% incidence had residual urolith postop
· Only major procedural limitation was inadequate visualization of the entire penile urethra in small patients <5.5kg
· All patients discharged within 24hrs, most same day
· All owners expressed satisfaction with the procedure

QUESTIONS:
1. Which of the following statements regarding PCCL in this study is TRUE?
a) Complications were relatively high therefore PCCL cannot be recommended over cystotomy
b) PCCL has similar limitations to lithotripsy, in that the procedure could not be completed in patients less than 5kg
c) PCCL was effective at removing all uroliths, but did require cannula removal or incision extension in some cases.
d) PCCL required longer hospital stays when compared to patients with cystotomy
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KEY POINTS:
· Mixed breed dogs and Labradors were overrepresented
· Survivors were significantly older than nonsurvivors
· Shorter time interval for call to the animal poison control center for assistance had significant effect on survival rate (survivors median 1 hr, non-survivors 18hrs)
· Overall survival was 98.3%, 5/362 died (uncontrolled seizures and shock, 1 acute death)
· ½ of the dogs did not develop clinical signs.  GI signs were most common (66%), followed by malaise (17.8%), CNS signs (8.9%), Respiratory signs (3.3%), and Cardiovascular (1.7%)
· Relay toxicosis: Toxicosis secondary to ingestion of something that ate original toxin
· MOA: not completely understood, liberation of phosphine gas which is systemically absorbed altering metabolism possibly.  Therefore organs with high metabolic rates affected (brain, heart, liver, then kidney).  Also direct irritant
· In humans inhalation exposure is also toxic (not reported in dogs).  Therefore strong rec for emesis outside and well ventilated cars on ride to ER!

QUESTIONS:
1) Which of the following statements regarding this study is TRUE?
a) The most common clinical sign reported was cardiovascular collapse
b) Patients ingesting zinc phosphide rodenticide have a poor prognosis even if treated in an appropriate and timely manner
c) Time interval from ingestion to call to poison control was not associated with survival
d) Older patients that ingested zinc phosphide reodenticide were more likely to survive than younger patients. 
2) Which of the following recommendations should be made to owners of patients that have just ingested a zinc phosphide rodenticide?
a) Emesis is not recommend because of the caustic nature of zinc phosphide
b) If done at home emesis should be done outside and the car windows left open en route to an emergency clinic to avoid inhalant exposure to the owner
c) Zinc phosphide rodenticides are minimally toxic to dogs and do not require veterinary care
d) [bookmark: _GoBack] If the patient vomits at home, owners should wear gloves to clean the vomitus as transcutaneous routes of exposure have been reported in humans
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Urolithiasis is commonly encountered in dogs and 
cats.1 Untreated cystourethrolithiasis can result in 



urinary obstruction and subsequent postrenal azote-
mia. Hematuria, stranguria, pollakiuria, and recurrent 
urinary tract infections are commonly seen in patients 
with lower urinary tract stone disease.1–3 The most 
common procedure currently performed for the re-
trieval of cystoliths in small animals is a cystotomy.4 
The ability to examine the interior of the bladder for 
lesions and smaller calculi is reduced when the cys-
totomy incision causes hemorrhage, the bladder is 
collapsed, or the mucosa is folded and edematous.5 
For uroliths that cannot be dislodged from the ure-
thra with retrograde urohydropulsion, a prescrotal 
urethrotomy or scrotal urethrostomy6 in neutered 
dogs can be used or a permanent urethrostomy can be 
performed in cats. Potential complications of urethral 
surgery include hemorrhage, stricture, infection, leak-
age of urine, and severe bruising.4



Transvesicular percutaneous cystolithotomy  
for the retrieval of cystic and urethral calculi  



in dogs and cats: 27 cases (2006–2008)



Jeffrey J. Runge, DVM, DACVS; Allyson C. Berent, DVM, DACVIM;  
Philipp D. Mayhew, BVM&S, DACVS; Chick Weisse, DVM, DACVS



Objective—To describe the use of transvesicular percutaneous cystolithotomy for the re-
trieval of cystic and urethral calculi and to report the outcome in dogs and cats.
Design—Retrospective case series. 
Animals—23 dogs and 4 cats.
Procedures—Medical records were reviewed for signalment, procedure time, stone 
number, stone location, pre- and postoperative radiographs, procedure-associated com-
plications, and short-term outcome. A ventral midline approach was made into the abdo-
men over the urinary bladder apex. A screw cannula was inserted at the bladder apex for  
normograde rigid and flexible cystourethroscopy. All uroliths were removed via a stone bas-
ket device and retrograde flushing and suction. Long-term follow-up (1 year after surgery) 
information was obtained by telephone or e-mail contact with owners.
Results—27 animals with cystic and urethral calculi were included. Median patient weight 
was 8.3 kg (18.3 lb; range, 1.8 to 42.6 kg [4.0 to 93.7 lb]). Urolith number ranged from 1 to > 
35 (median, 7). Urolith size ranged from < 1 to 30 mm (median, 4.5 mm). Fifteen of the 27 
animals had a previous cystotomy (range, 1 to 5 procedures). Median procedure time was 66 
minutes (range, 50 to 80 minutes). All patients were discharged within 24 hours. No postop-
erative complications were reported at the time of suture removal. At the time of long-term 
follow-up, the 22 clients that could be contacted were satisfied with the procedure.
Conclusions and Clinical Relevance—Transvesicular percutaneous cystolithotomy may 
decrease the need for urethrotomy, serial transurethral endoscopic procedures, and ab-
dominal insufflation associated with other minimally invasive interventions currently avail-
able. This procedure also provided excellent visualization for bladder and urethral luminal 
inspection. (J Am Vet Med Assoc 2011;239:344–349)



The failure to remove all uroliths has been reported 
to occur in a relatively large percentage of patients af-
ter a routine cystotomy. Reports7,8,a indicate that 14% to 
20% of dogs and 20% of cats had evidence of residual 
uroliths on immediate postoperative radiographs after 
surgical cystotomy, and some residual stones may not 
be visible radiographically. This may contribute to the 
high reoccurrence rates for uroliths (25% to 60%) that 
have been reported.9,10 



Over the past few years, several minimally invasive 
methods have been used in veterinary medicine for the 
treatment of cystic and urethral calculi, including lap-
aroscopic-assisted cystoscopy,11 electrohydraulic litho-
tripsy,12 laser lithotripsy,7,13,14 and voiding urohydropul-
sion.15,16 In a recent study,7 transurethral laser lithotripsy 
was compared with cystotomy for calculi removal; hos-
pitalization stay was slightly shorter for the lithotripsy 
group, and procedure time was shorter for the cystotomy 
group (median, 86 vs 63 minutes). Overall, no signifi-
cant differences were found between the cystotomy and 
lithotripsy groups with regard to urolith removal rate, 
procedure cost, anesthesia time, or any of the evaluated 
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ABBREVIATION



PCCL  Percutaneous cystolithotomy
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Phosphide rodenticides have been used since the 
1940s and are still readily available on the market.1,2 



Aluminum phosphide is a pelleted product used as 
a fumigant in grain storage silos, and the more com-
mon zinc phosphide is labeled for use in control of 
rats, mice, voles, ground squirrels, prairie dogs, nutria, 
muskrats, feral rabbits, and gophers.2,3 Zinc phosphide, 
a gray crystalline powder, is available in 2% to 10% con-
centrations as grain- or sugar-based baits in a powder, 
pellet, paste, or tablet formulation.4



Despite the widespread use of zinc phosphide as a 
rodenticide, toxicosis associated with zinc phosphide 
ingestion is not well recognized by veterinary profes-
sionals. The purpose of the study reported here was to 
characterize the clinical population and describe the 
reported clinical signs, severity of clinical signs, treat-
ment, and outcome of patients with suspected zinc 
phosphide ingestion. Limited veterinary literature is 
available regarding phosphide toxicosis. A 1986 review2 
of zinc phosphide poisoning in dogs included 8 clini-



Potential zinc phosphide rodenticide toxicosis  
in dogs: 362 cases (2004–2009)
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Objective—To evaluate records of dogs exposed to zinc phosphide rodenticides and char-
acterize the patient population, including breed, sex, age, body weight, time since expo-
sure, development of clinical signs, clinical signs observed, treatments performed, veteri-
nary care received, outcome, and overall prognosis.
Design—Retrospective case series.
Animals—362 dogs with presumed zinc phosphide exposure.
Procedures—An electronic computer database from an animal poison control center was 
searched to identify dogs that ingested zinc phosphide between November 2004 and July 
2009.
Results—Accurate information regarding development of clinical signs was available in 
94.5% (342/362) of cases. Over half the dogs (58.8% [201/342]) did not develop clinical 
signs, and specific clinical signs were reported for the remaining 41.2% (141/342) of dogs. 
There were 180 total clinical signs recorded for these 141 dogs, with some dogs having de-
veloped > 1 category of clinical signs. Clinical signs involving the gastrointestinal tract were 
the most commonly reported type of clinical sign (66.7% [n = 120/180 reported signs]), 
followed by generalized malaise (17.8% [32/180]), CNS signs (8.9% [16/180]), respiratory 
signs (3.3% [6/180]), and cardiovascular signs (1.7% [3/180]). Approximately 65% (234/362) 
of patients received veterinary care (including decontamination via induction of emesis, 
gastric lavage, or activated charcoal administration), and of these dogs, 51.3% (120/234) 
were hospitalized. For the 296 dogs for which survival data were available, the survival rate 
was 98.3% (291/296).
Conclusions and Clinical Relevance—Overall, the prognosis for zinc phosphide toxicosis 
was good. Zinc phosphide rodenticide toxicosis is a potential public health concern, and 
veterinary staff should be aware of this commonly used rodenticide. (J Am Vet Med Assoc 
2011;239:646–651)



cal reports of fatalities; from this, it would appear that 
zinc phosphide ingestion has an overall poor prognosis. 
We hypothesize that most exposures are limited to gen-
eralized signs of gastrointestinal tract disease and that 
with decontamination (via induction of emesis, gastric 
lavage, or activated charcoal administration) to remove 
the source and supportive care of the patient, the over-
all prognosis is good.



Materials and Methods



Criteria for case selection—An electronic com-
puter databasea from an animal poison control centerb 
based in Minneapolis was searched to identify dogs in-
gesting zinc phosphide between November 2004 and 
July 2009. Inclusion criteria included a witnessed or 
suspected exposure to a zinc phosphide product or in-
gestion of an animal previously poisoned by zinc phos-
phide (defined as relay toxicosis); suspected exposures 
were included if packaging was destroyed, missing, or 
extensively altered. Whenever possible, the active in-
gredient was identified by the Environmental Protec-
tion Agency registration number, which is federally 
mandated to be on the label. Exclusion criteria includ-
ed any noncanine species, poor product identification, 
and incomplete medical records.



Abstraction of data from medical records—Re-
cords were reviewed for location of the caller; breed, sex, 
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