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ABSTRACT

Background: The nylon clamp, marketed as an accessory of electrical devices, has been used as an alternative method
for definitive surgical hemostasis by ligature of arteriovenous vessels in ovariosalpingohisterectomy (OSH) in bitches and
female cats. However, since May 2015, the Brazilian Veterinary Statutory Body (CFMYV - Conselho Federal de Medicina
Veterindria) banned its application, once it is a material still not regulated to be used in animals, in addition to the numer-
ous reports of postoperative complications. This paper reports the migration of the clamp used in the OSH to the urinary
bladder of the cat and the implications of the presence of the foreign body, in addition to discussing the use of this device
in surgeries.

Case: A 1-year-old Persian female cat, which, three months after an elective OSH in a private veterinary clinic, presented
polyuria and hematuria. The patient presented pain at abdominal palpation; in the WBC were observed leucopenia and
eosinophilia, indicating a chronic inflammatory process installed; the urinalysis showed the presence of crystals, increased
urinary density, milky aspect indicating presence of pus, proteinuria and hematuria; on ultrasound were observed the
presence of two amorphous mobile structures inside the bladder, producing acoustic shadow, measuring approximately
0.4 and 0.6 cm in diameter, suggesting the presence of bladder urolithiasis. Considering the results, the patient was sent for
a cystotomy. The association of acepromazine (0.02 mg/kg), midazolam (0.2 mg/kg), morphine (0.2 mg/kg) and ketamine
(10 mg/kg) was used intramuscularly as preanesthetic medication. For anesthetic induction, 5 mg/kg of propofol was ap-
plied intravenously, in addition to epidural anesthesia with 1 mL/4 kg of lidocaine along 0.1 mg/kg of morphine and, for
maintenance, isoflurane in oxygen at 100% was used. Then, a four-centimeter retro-umbilical incision was performed to
exhibit the bladder. After the incision on the ventral aspect of the bladder wall, a nylon clamp with approximately 0.8 cm,
present in the lumen was found and removed. The seromuscular synthesis of the bladder was with a 3-0 mononylon simple
continuous suture, the muscle with a 2-0 mononylon sultan pattern, and in the skin an interrupted simple suture using
2-0 nylon was performed. Postoperative care comprised by amoxicillin with potassium clavulanate (15 mg/kg, orally, 8/8 h,
7 d), meloxican (0.15 mg/kg, orally, 24/24 h, 4 d) and tramadol (12 mg/kg, orally, 12/12 h, 4 d). After ten days, surgical
stitches were removed, with good healing and clinical improvement, as well as remission of the symptomatology reported
on anamnesis and physical examination.

Discussion: The pathophysiology of the nylon clip migration probably occurred in a similar way to the intravesical migra-
tion of intrauterine devices (IUDs) to the abdominal cavity, bladder and intestine, in women. According to reports, it is a
progressive event, in which several factors may be involved, mainly: inadequate implantation of devices, uterine infections,
use of contaminated medical instruments, among others, followed by an inflammatory process, perforation of the uterine
wall by the device, adhesions and migration to adjacent structures. In the present report, it is believed that the clamp lock
failed in the procedure performed by the veterinarian responsible for OSH, with subsequent loosening and detachment,
and migration to the urinary bladder, an organ located ventrally to the uterine body. However, the following hypotheses
can also be raised: pregnancy at the moment of castration, followed by uterine stump retraction and release of the clamp;
contamination of surgical instruments; postoperative infections and adhesions involving the bladder.
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INTRODUCTION

In recent years, nylon 6.6 clamp, a polymer
resulting from the reaction between a diamine (hexa-
methylenediamine) and a dihydrate (adipic acid), with
six carbon atoms each, and marketed as an accessory
for electronic equipment, has been used as alternative
method for hemostasis in OSH [5,20]. Studies have
highlighted some advantages over the conventional
technique, such as: replacement of the hemostatic
forceps and suture material in the ovarian and uterine
stumps, decreased invasiveness, reduced surgical time
and reduced final cost [2,6,22]. The Brazilian Veteri-
nary Statutory Body (CFMV - Conselho Federal de
Medicina Veterindria), according to the directive nr.
00371/2015/CFMV-PR, advised against its use in
veterinary surgical procedures, due to reports of pos-
toperative complications in the short and long term [4].

In Brazil, this device is not marketed as a
surgical product, properly packaged and sterilized.
Some international pharmaceutical companies already
produce a clamp model that is suitable for surgical use,
in accordance with the regulations of the responsible
bodies, but that is still unavailable in the Brazilian
market [2,6,22].

There are many complications reported in the
literature due to the use of the nylon clamp in OSH in
bitches and female cats, such as bilateral hydronephro-
sis and hydroureter, perirenal granuloma, dehiscence,
evisceration, hemorrhage, intestinal necrosis and
peritonitis [4,13].

Thus, the present report aims to present a case
of iatrogenic foreign body, in a cat’s bladder lumen
after elective OSH, and to discuss the use of nylon
forceps as a hemostatic method in surgical procedures
for pets.

CASE

A 1-year-old Persian female cat was assisted
at the Veterinary Hospital of the Federal University of
Jatai (UFJ), GO, Brazil. In the anamnesis, red urine
was revealed, associated with low urinary volume and
high frequency, with polyuria. It was reported that the
patient underwent an OSH procedure, three months
earlier, in a private clinic and, subsequently, an anti-
biotic, indicated by the veterinarian, was used for 30
days once there were cystitis symptoms.

On the physical examination, the patient pre-
sented pain at abdominal palpation and, subsequently,

abdominal ultrasound tests, CBC, WBC and urinalysis
were requested to assist in the diagnosis. In the WBC,
leukopenia and eosinophilia were observed, indica-
ting a chronic inflammatory process installed. The
urinalysis showed the presence of crystals, increased
urinary density, milky aspect indicating presence of
pus, proteinuria and hematuria. On ultrasound, the
bladder presented a normal topography, partially filled
with anechoic content, normal and preserved walls, but
with two amorphous structures in the lumen, presenting
acoustic shadow. These were approximately 0.4 and
0.6 cm in diameter, suggesting urolithiasis.
Considering the results, the patient was refer-
red for cystotomy. According to the anesthetic protocol
of HV-UFG, the association of acepromazine (Ace-
pran® 0.2%)' [dose of 0.02 mg/kg], midazolam (Dor-
mium®)? [dose of 0.2 mg/kg], morphine (Dimorf®)?
[dose of 0.2 mg/kg] and ketamine (Quetamina®)' [dose
of 10 mg/kg] was used intramuscularly as preanes-
thetic medication. For anesthetic induction, propofol
(Provive®)? [dose of 5 mg/kg] were administered
intravenously, in addition of epidural anesthesia with
lidocaine (Xylestesin® 2%)* [dose of 1 mL/4 kg] along
with morphine (Dimorf®)* [dose of 0.1 mg/kg]. For
anesthetic maintenance, isoflurane in oxygen at 100%
was used. Then, a 4-cm retro-umbilical incision was
performed to exhibit the bladder. After the cystotomy,
arigid structure with approximately 0.8 cm (Figure 1)
similar to a nylon clamp present in the bladder lumen
was found and removed, and no urinary calculus, as
suspected on ultrasound examination, was found. After

Figure 1. Photo of the foreign body removed from the urinary bladder of
a 3-year-old female cat through cystotomy. It is a nylon clamp, similar
to those used in electronic devices, with the conservation of the locking
system, with about 0.8 cm in diameter.
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removal, the seromuscular synthesis of the bladder was
made with 3-0 mononylon (Shalon® Nylon 3-0)* simple
continuous suture. For the synthesis of the muscle, a
2-0 mononylon (Shalon® Nylon 2-0)* sulton standard
thread was used. And finally, the synthesis of the skin
was performed with a 2-0 mononylon (Shalon® Nylon
2-0)* simple separated standard thread.

The postoperative treatment prescribed to the
patient was: amoxicillin with potassium clavulanate
(Agemoxi CL®)’ [dose of 15.6 mg/kg, orally, 12/12 h,
for 21 days], meloxicam (Maxicam® 0.5 mg)® [dose of
0.12 mg/kg, orally, 24/24 h, for 4 days] and tramadol
(Cronidor® 12 mg)’ [dose of 5 mg/kg, orally, 12/12 h,
for 4 days]. After 10 days, the patient returned to re-
move the surgical stitches, showing good healing of
the surgical wound and clinical improvement, with the
remission of the symptomatology reported on anam-
nesis and physical examination.

DISCUSSION

In the routine of veterinary clinics, OSH is
considered a simple surgery, even with its highly
invasive character. However, some authors report
recurring problems in this type of surgery, especially
with the inappropriate use of nylon clamps, that can
be identified immediately after the OSH procedure, or
up to eight years later [1,13].

Urinary system complications such as hydro-
nephrosis and hydroureter due to the accidental liga-
ture of the ureters by nylon clamps, incision of ureter
instead of uterine body and urinary incontinence are
reported [1].

About the use of clamps in OSH, were men-
tioned complications such as dehiscence, loose clamps
and peritonitis due to contamination or error in the use
of the technique [13]. Previous training with the use of
clamps on simulators are indicated before using them
in surgical procedures [6]. The same author mentions
that the use of this device requires greater care for its
use in OSH, and the use of needle holders and grasping
forceps is inappropriate to lock it, causing malfunction
of the device [6].

The migration of foreign bodies and intrau-
terine devices to the bladder is reported in women,
although extremely uncommon, usually associated
with vaginal penetration or use of intrauterine devices
[8,11,16,18,19].

The pathophysiology of nylon clamp migra-
tion to the bladder could supposedly be explained in a

similar way to the intravesical migration of intrauterine
devices (IUDs) to the abdominal cavity, bladder and in-
testines, in women [7,11,12,15]. According to reports,
itis a progressive event, in which several factors may be
involved, mainly observing: inadequate implantation
of the devices, uterine infections, inappropriate use
of contaminated medical instruments, among others,
followed by inflammatory process, perforation of the
uterine wall by the device, adhesions and migration to
adjacent structures [12,15].

In the present report, it is believed that the lo-
cking system of the clamp may have been flawed in the
procedure performed by the veterinarian responsible
for the OSH, which caused its loosening and detaching,
and subsequent migration to the urinary bladder, organ
located ventrally to the uterine body. However, the
following hypotheses can also be raised: pregnancy at
the moment of castration, followed by uterine stump
retraction and release of the clamp; contamination
of surgical instruments; postoperative infections and
adhesions involving the bladder.

In bitches, hematuria was reported as a clinical
sign of surgical complications by OSH and the pre-
sence of loose plastic seal among the intestinal loops,
omentum and flow to the ovaries [1,13]. However,
the migration to the urinary bladder was not found
in the literature consulted. The tests performed as the
ultrasonography and urinalysis to assist in definitive
diagnosis are also mentioned [1,13].

A case of urinary infection and subsequent
bladder stone formation after the insertion of the
levonorgestrel-releasing intrauterine system was re-
ported in a woman [21]. The authors explained that
the initial symptoms of cystitis may have occurred
due to bladder perforation. Similarly, it is believed that
the signs related to cystitis in the cat of this report are
related to perforation of the urinary bladder, caused by
migration of the nylon clamp. Probably, if the foreign
body persisted in the bladder, it would lead to other
complications, such as bladder stone formation [3].

It is known that intravesical structures, among
which urolytes, can result in the visualization of hypo-
or anechogenic-type acoustic shadow-forming artifacts
in the bladder ultrasonography [9]. For that reason, uro-
lithiasis was the initial diagnosis. At ultrasonography
(Figure 2), two juxtaposed, acoustic shadow-forming
structures were visualized. They probably resulted
from the part of the circular closed clamp and the
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Figure 2. Image of ultrasound examination from the urinary bladder of
a 3-year-old female cat, showing two acoustic shadow-forming circular-
shaped structures (a, b), measuring about 0.6 and 0.4 cm respectively.

sealing part of the clamp, which formed two distinct
acoustic shadows.

The findings of the anamnesis and physical and
complementary examinations indicated the presence
of recurrent urinary infection and the need for uro-
culture and antimicrobial susceptibility testing (AST)
[17]. Culture and AST of the removed foreign body
would also be indicated [10]. However, the guardian
did not authorize the exams. Thus, a broad-spectrum
antimicrobial agent was chosen for the treatment [17].

Although there are already some studies, it is
believed that the use of nylon clamp in OSH in female

cats should be studied to quantify its durability, strength
and reliability not to cause subsequent injuries to the
patient. Veterinarians must also be trained to use this
device, as the improper use of a hemostasis device can
cause greater iatrogenic damage to the animal. And,
despite the OSH being a routine procedure at the vete-
rinary clinic, and being considered simple by many, it
is an invasive surgery and, as any surgical procedure,
deserves due care and awareness of professionals.

Thus, it was concluded that the use of nylon
clamps in OSH of cats can lead to their migration to
the bladder lumen, causing important urinary clinical
changes. The ultrasound examination proved to be an
important diagnostic complementary examination, but
cystotomy confirmed to be the recommended diagnos-
tic and therapeutic technique.
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