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Abstract

Secondary vulvar hemorrhage, also commonly referred to as uterine artery erosion, is a poorly
understood postoperative complication of ovariohysterectomy. This report describes a case
involving delayed vulvar hemorrhage beginning 6 days after an adult dog was spayed, culmi-
nating in fatal bleeding during a rescue procedure on day 12 post-operatively. A hemoabdomen
was not present. Histopathology of the uterine stump revealed suppurative and chronic mural
inflammation with vascular involvement. This is the first histopathologic description of this
condition. The fatal outcome underscores the need for greater understanding of processes
involved in delayed vulvar bleeding post-ovariohysterectomy. Additionally, early recognition
and prompt surgical intervention may support better patient outcomes in suspected cases of
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Reviewers

econdary vulvar hemorrhage, commonly known

as uterine artery erosion, following ovariohysterec-

tomy is a condition poorly described in veterinary
literature. Serious, life-threatening bleeding 416 days after
ovariohysterectomy has been reported by several authors
and described in one case review article.' Eleven cases of
secondary vulvar hemorrhage were described in the 1973
review. This review introduced the terms ‘secondary hem-
orrhage’ and ‘uterine artery erosion’ for cases with a similar
clinical presentation, but the pathogenesis of the clinical
condition remains largely unknown. ‘Secondary hemor-
rhage’ is a term used in the human medical field to describe
hemorrhage reported greater than 24 h postoperatively.**
Given the poor understanding of pathogenesis, secondary
vulvar hemorrhage’ will be the term used in this report.

In some cases, vulvar bleeding begins intermittently
and increases in severity over time while other cases pres-
ent acutely. Severity can increase rapidly, becoming fatal
within hours.!?
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Suggested ideas of how this occurs include erosion of
the uterine vessels beneath the uterine body ligature.'
The cause of erosion is thought to be infection due to
pyometra or breach in sterility, but this has not been con-
firmed by histopathology or culture.® Another source pro-
poses that a singular encircling ligature could cause more
crushing and necrosis than a two-pass ligature, such as the
miller’s knot.?

Despite anecdotal recognition among veterinarians
performing high-volume sterilization surgeries, second-
ary hemorrhage remains poorly described in the liter-
ature. This report describes a case of fatal secondary
vulvar hemorrhage. To our knowledge, this is the first
report to include summarized surgical documentation,
postmortem examination results, and histopathologic
findings for this complication. Given the potential
for rapid deterioration, awareness of this condition
and further investigation into its pathogenesis are
warranted.
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Case

The patient was a 55-1b. (25 kg) female, intact, mixed-breed
shelter dog estimated to be 2 years of age, who presented to
a high quality, high volume spay-neuter (HQHVSN) clinic
for an ovariohysterectomy during late-term pregnancy.
No patient history was available aside from a recent trans-
port from an animal control agency in eastern Arizona.
Physical examination was unremarkable. An IDEXX
SNAP 4DX was performed prior to anesthesia and was neg-
ative for Dirofilaria immitis antigen, as well as Anaplasma
phagocytophilum, Anaplasma platys, Borrelia burgdorferi
antibody, Ehrlichia canis, and Ehrlichia ewingii antibodies.

The patient was sedated with a 5 mg/mL injectable mid-
azolam solution (generic) at 0.2 mg/kg intramuscularly
(IM) and a 0.6 mg/mL injectable compounded buprenor-
phine solution (Wedgewood Pharmacy) at 0.02 mg/kg IM.
An intravenous (IV) catheter was placed in the cephalic
vein, and induction was achieved with a 10 mg/mL propo-
fol solution (generic) at 2 mg/kg IV and a 100 mg/mL ket-
amine solution (generic) at 2 mg/kg I'V. An additional 0.1
mg/mL dexmedetomidine solution (generic) was admin-
istered at 0.001 mg/kg IV intraoperatively. Intravenous
Lactated Ringer’s solution was provided at 250 milliliters
(mL) per hour during surgery. A 5 mg/mL meloxicam
solution (Metacam, Boehringer Ingelheim) was adminis-
tered subcutaneously at 0.04 mg/kg prior to surgery.

The patient was intubated and maintained on oxygen
and isoflurane as needed. The surgical area was clipped and
cleaned with a sterile 2% chlorhexidine scrub and solution.

A caudal umbilical midline incision was made and
the right ovarian pedicle was isolated and ligated with
Size-0 Monocryl then excised. This was repeated for the
left ovarian pedicle. The uterine body was exteriorized,
ligated with Size-0 Monocryl with a miller’s knot, circum-
ferential knot, a miller’s knot, and two ligatures placed
on each uterine vascular bundle. The uterine body was
then excised. The linea was closed with 0 Monocryl in a
simple continuous pattern. 0 Monocryl was used to close
the subcutaneous layer in a simple continuous pattern.
0 Monocryl was used intradermally to close the skin.
Cyanoacrylate was used, and an umbilical tattoo was
applied. In addition, six skin staples were used along the
length of the incision.

The patient awoke uneventfully from anesthesia
and was discharged from the veterinary clinic at 46 h
post-ovariohysterectomy. On day six post-ovariohyster-
ectomy, the patient presented for vaginal hemorrhage
(Fig. 1). No reports of vaginal discharge were reported
prior to day 6. She was bright, alert, and responsive. Her
physical examination was unremarkable aside from a
consistent slow drip of bright red blood from her vulva.
When the patient barked, larger amounts of frank blood
and clotted blood were seen from her vulva. In-house
laboratory findings revealed mild neutrophilia and mild

Fig. 1. Photograph of kennel the morning of day 6 post-
ovariohysterectomy. No prior vaginal discharge was noted.
Kennel compartments measured 1.6 m x 1.1 m.

Table 1. Complete blood count results for the patient

Test (Unit) Results

Day6 Day7 Day8 Dayl2

White Blood Cells (x 1019/1) 2743 3583 4130 4550

Neutrophils (x [079/1) 21.87 2886 29.63 31.79
Lymphocytes (x 1079/1) 4.40 5.43 8.72 13.38
Monocytes 1.05 1.47 2.87 0.28
Red Blood Cells (x 10712/1) 4.94 3.8l 4.08 3.08
Hemoglobin (g/dL) 9.6 7.6 8.5 6.2

Hematocrit (%) 3072 2410 2625 2095

Days are reported in days since ovariohysterectomy. Results that remained
normal for the duration of the post-operative period were not included.

hypochromic normocytic anemia (Table 1). AFAST
(Abdominal focused assessment with sonography for
trauma, triage, and tracking) was performed in-house
and trace free fluid was identified. The uterine stump was
identified on ultrasound with what appeared to be clotted
tissue with no active bleeding, confirmed with color flow
doppler.

The patient was hospitalized on days 6-8. Prescriptions
were initiated on day 6 and included Yunnan Baiyao
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Fig. 2. Photograph of kennel the morning of day 12 post-
ovariohysterectomy. Kennel compartments measured 1.6 m x
1.1 m.

(Yunnan Baiyao Group Co., Ltd) at 1 capsule orally every 8
h, a maropitant citrate tablet (Cerenia, Zoetis) at 1.4 mg/kg
orally once every 24 h, and an amoxicillin—clavulanate
tablet (Clavamox, Zoetis) at 13.4 mg/kg orally every 12 h.
An additional antibiotic was added on day 8 due to the
white blood cell count continuing to rise, with an enro-
floxacin tablet (Baytril, Elanco) administered at 13 mg/kg
orally once every 24 h. The patient was discharged on day
8 due to no vulvar bleeding noted for 24 h. No additional
vulvar bleeding was reported on days 8-11.

In-house complete blood count was performed on
day 7, day 8, and day 12 (Table 1). Total white blood cell
count increased at each recheck point. Total red blood cell
count varied but remained below reference intervals for
all recheck points.

The patient presented on day 12 post-ovariohysterectomy
with vaginal hemorrhage, hypothermia (97°F [36.1°C)),
and severe pallor (Figure 2). Blood pressure was unobtain-
able, suspected due to severe hypotension. A peripheral IV
catheter was placed, and an LRS fluid bolus started. After
initial 500 mL bolus, blood pressure was obtained with a
mean arterial pressure of 45 millimeters (mm) of mercury
(Hg). The patient was anesthetized and returned to sur-
gery. Cardiopulmonary arrest occurred immediately upon
return to surgery. Recovery attempts were unsuccessful.

Secondary hemorrhage after ovariohysterectomy

A post-mortem examination was conducted immedi-
ately. No free fluid was present in the abdomen. The area
between colon (dorsally) and bladder (ventrally) appeared
granulomatous with many fibrous adhesions. Suture was
palpable around a very short vaginal stump (cervical tissue
palpable at most proximal aspect). The vaginal tissue had
adhered to the ventral aspect of the colon, vaginal stump,
and dorsal aspect of the bladder. One free encircling liga-
ture was identified in the abdomen near the uterine stump.

Ovarian pedicles and uterine stump tissue were submit-
ted for histopathologic review. The ovarian pedicles were
consistent with granulomas expected with ovariohyster-
ectomy surgery. The cervix was affected by suppurative
mural inflammation. The mucosa was regionally intact
with areas of erosion and lined by lymphoplasmacytic
inflammation. Deeper in the muscular layer and adjacent
adipose tissue were areas of chronic inflammation, with
pockets of neutrophils and necrotic debris often lined by
granulation tissue and large tortuous blood vessels.

Discussion

This case illustrates a rare but serious complication of
ovariohysterectomy that has been sparsely documented in
veterinary literature. Anecdotally, many veterinarians in
high-volume settings are familiar with secondary vulvar
hemorrhage as a possible complication.® This is the first
description of secondary vulvar hemorrhage following
ovariohysterectomy that includes histopathologic descrip-
tion of the tissue.

Histopathology in this case suggests an inflammatory
and possibly infectious process. Bacteria were not iden-
tified in the histopathologic specimens, but that does not
rule out infection due to bacteria since histopathology
is not a sensitive test for bacteria.” Infection is a distinct
possibility in this case given that this area was at a sur-
gical site and near to a sutured mucosal orifice (cervix),
both potential sources of bacterial infection. In addi-
tion, areas of tissue trauma, necrosis, and inflammation
can be attractive substrates for any circulating infectious
agents. Bacterial cultures were not collected in this case
but should be considered in future investigations of sec-
ondary hemorrhage.

In this case, the complication was not recognized early,
delaying intervention. In the existing literature describing
this complication, successful early intervention via a sec-
ond surgical procedure and ligation of the uterine stump
or bleeding vessel is described.>®

Given the multiple ligatures used in this initial surgery,
this case questions the suggestion in the existing literature
that secondary vulvar hemorrhage is the result of placing
one encircling ligature around the uterine body.* Additional
questions remain in the HQHVSN community of how to
prevent this postoperative condition. Ideas that have been
proposed in the HQHVSN community include suture type
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and size, type and order of ligatures, and use of an ovariec-
tomy (when appropriate) versus ovariohysterectomy.

It is unclear whether the dog’s gravid status contributed
to this post-operative complication. Potential contribut-
ing factors include pregnancy-associated hemodynamic
changes (such as increased uterine perfusion and vascu-
lar fragility) or rapid post-spay involution of the uterine
stump that may have resulted in loosening of ligatures.
Notably, previously published reports of secondary hem-
orrhage do not identify pregnancy as a documented risk
factor."® Further documentation and characterization of
post-operative complications, including those occurring
in pregnant patients, are needed to clarify whether gravid
status influences the risk of secondary hemorrhage.

A limitation in this report is a lack of coagulation
parameters, such as Prothrombin Time (PT) and Partial
Thromboplastin Time (PTT). Diagnostics in this case were
logistically limited to what could be performed in-house
and given the number of clots found in the vulvar discharge,
the patient’s ability to clot was assumed by the clinicians.

The name(s) of this collection of clinically similar cases
introduces confusion. ‘Secondary vulvar hemorrhage’ is a
term associated with childbirth in humans but is not com-
monly used in veterinary medicine.*> ‘Uterine artery ero-
sion’ alludes to a hypothesis of pathogenesis, which may
or may not be accurate.

This case highlights the importance of documenting
post-operative complications in the literature as early
intervention may have resulted in a different outcome.
Further case reports and prospective studies are needed to
clarify risk factors and mechanisms for secondary vulvar
hemorrhage following ovariohysterectomy.

Conclusion

This case underscores that secondary hemorrhage after ovari-
ohysterectomy, though uncommon, can progress rapidly and
result in fatal outcomes. Early recognition of moderate to
severe post-spay vaginal bleeding and timely return to sur-
gery are critical to improving patient survival. This case is the
first histopathologic description of secondary hemorrhage
after ovariohysterectomy. Greater awareness among clini-
cians and further documentation of similar cases are needed
to guide prevention and management of this complication.
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