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RESUMEN

El sindrome de ovario remanente es una complicacién conocida y de larga duracién de la ovariectomia u ovariohisterectomia, que es causada
por la presencia de tejido ovdrico activo a pesar de una cirugia electiva. Como resultado de dejar restos de tejido ovdrico en el abdomen o debido a
la presencia de tejido ovdrico ectdpico, se desarrollan signos clinicos tipicos de proestro o estro tales como hinchazoén de la vulva, sangramiento o
cambios conductuales. El diagnéstico se realiza por citologia vaginal, medicién de hormonas gonadales, ultrasonografia y cirugia exploratoria. La
excision quirdrgica de la masa ovdrica es el tratamiento recomendado, lo cual es un proceso dificil. Este trabajo describe las causas del sindrome, los
signos clinicos del paciente, el diagndstico y el tratamiento del sindrome de ovario remanente en perras.
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INTRODUCTION

Surgical sterilization of domestic animals has been
performed for many centuries and it is considered to be
the most common, reliable, effective and the least con-
troversial contraception method (Concannon and Meyers-
Wallen 1991, Salmeri et al 1991, Concannon 1995). Ova-
riectomy (OVX) and ovariohysterectomy (OVH) are the
two surgical techniques routinely performed for the sur-
gical sterilization of female animals. Since general ana-
esthesia, laparotomy and organ removal are performed
during the surgeries, complications related to these is-
sues like anaesthetic problems, haemorrhage, dehiscence,
delayed wound healing, suture abscesses and infections
are similar to any abdominal surgery (Pearson 1973, Dorn
and Swist 1977, Okkens ef al 1981*®, Johnston 1991,
Stone et al 2003, Pollari et al 1996, Okkens et al 1997).

Ovarian remnant syndrome (ORS) is a specific long-
term complication of OVH when the ovarian cortex is
not fully removed. This syndrome is an iatrogenic con-
dition rather than a spontaneous pathological disorder
(Wallace 1991). The first case report in humans was pub-
lished in 1962 by Kaufmann however the syndrome was
first described by Shemwell and Weed in 1970. In 1973,
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Pearson published the first ORS report in companion
animals with 12 cases.

In this paper, aetiology, clinical presentation, diag-
nosis and treatment options for ORS in the bitch will be
reviewed.

AETIOLOGY OF ORS

The mechanism of the syndrome was first described
by Shemwell and Weed (1970), who showed that the ova-
rian cortex could be functional if implanted elsewhere in
the abdomen rather than in its anatomical origin. These
authors implanted the cortex of the excised ovaries of
four female cats into the peritoneum of the lateral ab-
dominal wall. Four months later, they observed that two
cats had exhibited signs of oestrous and the other two
had ovarian cysts with follicular activity. The residual
ovarian tissue continues to be functional and causes clini-
cal signs of proestrous, oestrous, false pregnancy or even
mating that ends with no pregnancy, in spite of the sur-
gery. Remnant ovarian tissue may affect the life quality
or may shorten the life span of the animal because it may
promote the development of granulosa cell tumors or
mammary neoplasias (Pluhar et al 1995, Sangster 2005).

It appears that ovarian remnant syndrome is a more
frequent complication of OVH in women than in com-
panion animals perhaps because OVH is more commonly
performed on healthy animals with no reproductive pa-
thology (Miller 1995, Prats 2001). In women, ORS may
develop after a difficult oophorectomy which may be due
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to an increased vascularity as a result of endometriosis
or pelvic inflammatory disease (PID), to pelvic adhesions
or to anatomical changes caused by neoplasms or after
an incomplete laparoscopic oophorectomy (Shemwell and
Weed 1970, Lafferty et al 1996, Kamprath et al 1997,
Nezhat et al 2000, Nezhat et al 2005). However, Wallace
(1991) reported that the factors such as obesity, pyome-
tra or being deep-chested that may cause difficulty in the
surgery were not related with ORS in companion ani-
mals since the syndrome was most common after routine
ovariohysterectomies. In addition, Miller (1995) showed
that the experience of the surgeon was also not associ-
ated with the syndrome because less than half of the re-
viewed cases had been operated on by new graduates who
had received their DVM degree less than 5 years before.

Three explanations have been suggested for the de-
velopment of ORS in companion animals (Feldman and
Nelson 2004). The first and the most accepted explana-
tion is incomplete surgical removal of one or both ova-
ries as a surgical error. This may be due to a small ab-
dominal wall incision that makes difficult to visualize,
reach and carry out the ligature of the ovary or ovaries,
or to incorrect ligaturing of ovarian tissues or to anatomi-
cal location of the right ovary (Wallace 1991, Miller 1995,
Johnston et al 20012, Prats 2001).

Anatomically, the right ovary and uterine horn are
located in a more cranial position than the left ovary and
uterine horn which predisposes the surgeon to leave the
ovary during the surgery (Evans and Christensen 1993).
The reports by Pearson (1973), Wallace (1991), and Prats
(2001) demonstrated that the right ovary is more fre-
quently found to be the remnant. However, in a study by
Miller (1995), the number of the right ovary and both
ovaries was found to be equal.

Dropping of some ovarian tissue into the abdomen
during the surgery was suggested as a second cause of
ORS (Wallace 1991, Feldman and Nelson 2004,
Romagnoli 2004). If a piece of ovarian tissue is acciden-
tally dropped into the abdomen during the surgery, this
tissue revascularizes with omentum or the serosa of ab-
dominal viscera and begins to function like a normal
ovary (Prats 2001, Feldman and Nelson 2004, Romagnoli
2004). This condition has been demonstrated experimen-
tally by Shemwell and Weed (1970) in cats, by Le Roux
and Van Der Walt (1977) in dogs and by Minke et al
(1994) in laboratory rats.

The third and final explanation is the presence of an
accessory ovary or of ovarian tissue (ectopic) that is lo-
calized in the broad ligament (McEntee 1990, Miller
1995, Johnston et al 2001?, Feldman and Nelson 2004).
An accessory ovary is defined as an extra ovary which is
located adjacent and may be connected to the normal
gonad (McEntee 1990). Accessory ovary has been re-
ported in queens (Anonymus 1977), cattle and in women
(McEntee 1990). It is important to be aware of the fact
that an accessory ovary may be activated if normal go-
nads are removed (McEntee 1990). In the bitch, ectopic
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tissues have been identified within the ovarian ligament
at its junction with abdominal wall (Johnston ef al 2001?),
and in a pregnant queen with functional corpus luteum
(Prats 2001).

CLINICAL SIGNS OF ORS

Since no reports have been published describing the
sufficient production of oestrogens from adrenal glands
to induce oestrous signs in companion animals, any bitch
displaying proestrous or oestrous signs following OVH
should be evaluated for an ovarian residue (Prats 2001).
The affected animals might show typical proestral or es-
tral signs such as vulvar swelling, serosanguineous dis-
charge, attractiveness to male dogs, copulation and/or
signs of false pregnancy (Pearson 1973, Johnston 1991,
Wallace 1991, Johnston et al 2001?, Feldman and Nelson
2004, Romagnoli 2004, Sangster 2005). Chronic vagini-
tis was also reported in a three year old, toy-poodle fol-
lowing an OVH (Perkins and Frazer 1995).

The interval between previous OVH and the onset of
signs of oestrous in bitches had a range from three months
to five years (Miller 1995). It seems that the periodicity
of oestrous cycles depends on the amount of the remnant
tissue and its vascularization with a range of 4-to-12
months (Johnston 1991). However, in 46 ORS cases, in-
ter- oestrous interval after OVH was detected to be 3-to-
36 months with an average of 8.8 months (Miller 1995).

DIAGNOSIS OF ORS

Diagnosing ORS is not an easy task, since an ectopic
tissue may be localized in the broad ligament or a piece
of ovarian tissue from a previous surgery may be present
adjacent to its original position or somewhere in the ab-
dominal cavity. Diagnosis is based on anamnesis, clini-
cal symptoms, vaginal cytology, hormonal analysis, and
exploratory laparotomy (Wallace 1991, Miller 1995,
Johnston et al 20012, Prats 2001, Feldman and Nelson
2004, Romagnoli 2004). Clinical history and symptoms
are very important in leading a clinician to suspect ORS
(Prats 2001). However, this suspicion should be con-
firmed by other diagnostic tools mentioned above.
Changes in circulating levels of oestradiol affect the vagi-
nal epithelial cells and they can be monitored by vaginal
cytology (Olson et al 1987, Wright 1990). Because of
this, it is the cheapest, easiest and most reliable tool in
the diagnosis of ORS. However, prior to vaginal cyto-
logic examination, it is crucial to verify that the bitch is
not using exogenous oestrogens for the treatment of uri-
nary incontinence (Wallace 1991). The vaginal smear
should be performed when the animal shows signs of
oestrous otherwise the majority of the cells would be
parabasal and basal which will not reflect any functional
ovarian tissue. In the presence of a functional ovarian
remnant, oestrogen secretion will cause a progressive
cornification of the vaginal epithelial cells (Wallace
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1991). A vaginal smear of a bitch with ORS should have
a dominance of approximately 80-90% of superficial cells
(Wallace 1991, Johnston et al 2001°, Prats 2001, Feldman
and Nelson 2004, Romagnoli 2004). Vaginal cytologic
image of a spayed, 9 years old German Shepherd bitch
which was presented with vaginal bleeding six years af-
ter the surgery, is shown in figure 1. Notice the domi-
nance of nucleated superficial epithelial cells and red
blood cells on the slide, demonstrating that the bitch was
in late proestrous, although she was spayed.

Levels of two gonadal hormones, oestradiol and
progesterone, should be measured to determine the pres-
ence of an ovarian tissue. Serum oestradiol levels higher
than 10-20 pg/ml or serum progesterone concentrations
above 2 ng/ml are indicative of a functional ovarian tis-
sue (Wallace 1991). Serum oestradiol concentrations of
the German Shepherd bitch with ORS mentioned above
was 55 pg/ml. Le Roux and Van Der Walt (1977),
autotransplanted the ovaries to the portal vein drainage
area in four adult bitches. The mean oestradiol levels of
these animals were found higher than ovariectomized
bitches (91128 vs. 64£19 pg/ml) and the mean progest-
erone levels were determined higher as well (81£31 vs.
68+32 ng/ml). Wallace (1991), indicated that progester-
one measurement would be more indicative than oestra-
diol since the only progesterone source in the bitch is the
ovary. Progesterone measurement should be performed
after the proestral or oestral signs have ceased.

Provocative progesterone testing with hCG or GnRH
is another valuable approach in ORS. Serum progester-
one concentrations should be measured at presentation
and one or two weeks after induction of ovulation using
GnRH at a dose of 2.2 ng/kg or hCG at 50 IU/kg (Prats
2001, Romagnoli 2004). If there is an ovarian tissue left
in the abdomen, serum oestradiol levels are expected to
drop and progesterone levels to rise after the ovulation
induction (Perkins and Frazer 1995, Prats 2001, Feldman
and Nelson 2004).

In humans, the widespread use of diagnostic technolo-
gies such as ultrasonography or computed tomography
increased and improved the diagnosis of ORS and as
consequence of that more cases were discovered due to
the techniques (Petit and Lee 1988). Although ultrasonog-
raphy is routinely used in women to confirm the pres-
ence of the remnant, to determine the localization and
the size of the mass, it is considered to be an unnecessary
diagnostic tool in companion animals due to the small
size of the remnant tissue (Johnston er al 20012,
Romagnoli 2004). In a report by Pettit and Lee (1988),
the location and the size of the pelvic mass was deter-
mined in 21 of 23 women (91.3%) by ultrasonography.
This valuable tool can also be used in medium to large
breed dogs for the same purposes. Figure 2 shows the
ultrasonographic image of the right remnant ovary with
follicle formations from a 6 years old Golden Retriever
bitch, which was presented with vaginal bleeding, allow-
ance to mate, attractiveness to male dogs and continous

oestrous behaviour every 5-to-6 months following OVH
about two years before.

Moreover, the presence and the condition of the uter-
ine remnant after OVH can also be evaluated by ultra-

Figure 1. Vaginal smear of a German Shepherd bitch with
ORS, illustrating superficial cells with pyknotic nuclei and red
blood cells (stained with Giemsa).

Frotis vaginal de una perra Pastor Alemdn con ORS, mos-
trando células superficiales con niicleo picnético y eritrocitos (tefiido
con Giemsa).
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Figure 2. Follicle development on the right ovarian remnant
tissue (ROT) localized caudal to right kidney (RK).

Desarrollo folicular en el tejido remanente del ovario de-
recho (ROT) localizado caudal al rifién derecho (RK).
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sonography. A stump uterine granuloma was determined
by ultrasonography in a 7 years old Cocker Spaniel bitch
with right side ORS that had OVH when she was two
(figure 3).
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Figure 3. Ultrasonographic image of uterine stump pyometra
in a 7 years old Cocker Spaniel bitch with ORS.

Imagen ultrasonografica de una piémetra en mufién uteri-
no en una perra Cocker Spaniel de 7 ailos con ORS.

Table 1. Differential diagnosis of ORS.
Diagnéstico diferencial de ORS.

Differential diagnosis for ORS are the conditions that
cause bloody vulvar discharge including vaginal neopla-
sia, vaginitis, uterine stump pyometra, trauma, exogenous
estrogen therapy and coagulopathy (table 1).

TREATMENT OF ORS

Prior to the onset of any treatment, the exogenous
oestrogen administration for therapeutic reasons, such as
urinary incontinence, should be ruled out. The only rec-
ommended treatment for ORS is surgical removal of the
remnant tissue (Perkins and Frazer 1995, Johnston et al
20012, Prats 2001, Feldman and Nelson 2004, Romagnoli
2004). Although not recommended, lifelong medical
treatment with oestrous suppressing drugs could be con-
sidered if the owner is not willing to accept a surgery or
if the previous surgical attempts have failed to solve the
problem.

Lifelong usage of megestrol acetate or mibolerone
has been mentioned in the medical treatment of ORS
(Johnston et al 20012, Feldman and Nelson 2004,
Romagnoli 2004). The side effects of progestagens such
as increasing the incidence of mammary gland tumors
(Briggs 1980, Van Os et al 1981, Bruun 1997), induc-
tion of growth hormone secretion and promotion of ac-
romegaly (Scott and Concannon 1983), and suppression
of adrenocortical function (Van den Broek and O’Farrell
1994), rule out medical treatment with these compounds.
Also, practical concerns of medical treatment with
progestagens such as cost or two applications per year
are mentioned by Romagnoli (2004). Moreover, medi-
cal treatment with mibolerone is also not recommended
since it may cause clitoral enlargement, vaginal discharge,
or behavioral changes (Evans and Sutton 1989). Further-
more, no reports have been published on any progestagen

ORS Adult vaginitis Vaginal neoplasia Uterine stump pyometra

Breed Predisposition No No Boxer, German Shepherd No
and mixed breed
Age 1-9 years > 1 years 10.8-11.2 years 3-13 years
Vulvar Swelling Yes No No Yes
Vulvar Discharge/ Yes/mucoid- Yes/Mucoid- Yes/mucoid, Yes/purulent or
Characteristic Serosanguineous purulent mucopurulent, sanguinopurulent
sanguineous
Oestrous Behaviour Yes No No Yes, if ovarian
tissue is left

Vaginal Cytology 80-90% superficial 0% cornification, red blood cell, No cornification

cells degenerate or polymorphonuclear

non-degenerate leukocyte,

neutrophils, lymphocytes,

macrophages

neoplastic cells
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or mibolerone used in medical treatment for ORS with
success. However, medroxyprogesterone acetate, alone
or with estrogen, has been used as a non-surgical therapy
in humans (Nelson and Avant 1982, Steege 1987).

Romagnoli, (2004) suggested the use of GnRH ago-
nists as another option for the medical treatment of ORS.
The application of GnRH agonists cause a high increase
in LH and FSH levels which continues for some days
and then returns to basal levels. However, long-term ap-
plication of these products causes down regulation of
GnRH receptors resulting in the ceasation of pulsatile
secretion of LH, the follicular development is inhibited
and oestrogen concentration sufficient enough to induce
the positive feedback and ovulation is also inhibited
(Herbert and Trigg 2005). Deslorelin, a GnRH agonist
has been used successfully in canine and feline repro-
duction to control the reproductive function (Munson et
al 2001, Trigg et al 2001), to induce oestrous (Kutzler et
al 2002), or ovulation (Romagnoli er al 2002). Except
for a minimal oedema at the site of application, no seri-
ous side effects of deslorelin have been reported. How-
ever, the effects of this drug in the medical treatment of
ORS are unknown.

Today, the best way to treat the syndrome is surgical
excision of the remnant tissue. In humans, 16% of surgi-
cal complication rate was reported by Petit and Lee
(1988), whereas at least 30% was reported by Steege
(1987). The complication rate of surgical removal of the
remnant tissue in dogs is unknown. For the surgical ap-
proach, a mid-line ventral laparotomy is preferred instead
of a flank incision. A mid-line ventral laparotomy would
provide clear visualization of the abdominal cavity which
would make the surgery easier. Moreover, by mid-line
approach, it would be possible to remove the remnant
uterine tissue if present.

The timing of the exploratory laparotomy is very
important. It will be much easier to detect the ovarian
tissue, if the animal is under the influence of oestrogen
or if the ovulation has occurred. In both cases, the ovary
will be enlarged because of the follicles or corpora lutea.
However, due to the increased vascularity, intraopera-
tive bleeding could be a complication. Although the in-
traoperative bleeding will be less in the luteal phase, post-
operative false pregnancy may be induced (Perkins and
Frazer 1995, Johnston et al 20012, Prats 2001, Feldman
and Nelson 2004). Laparotomy is not recommended dur-
ing anestrous, since the remnant tissue might be too small
to be detected (Wallace 1991, Perkins and Frazer 1995).
Harvey (1998), suggests that the best timing for the sur-
gery would be two weeks after attractiveness has ceased
in which oestrogen and prolactin concentrations would
be at basal levels. However, Wallace (1991), prolongs
the surgery time, until 50 days after oestrous.

The abdominal incision should be more cranial than
for routine OVH. During the surgery, the caudal poles of
both kidneys, the broad ligament, the omentum and the

abdominal wall should be examined deeply to identify
any ovarian tissue. Moreover, the ligature site at the uter-
ine-cervical junction should be inspected to identify any
pathological condition of the uterus as uterine horn or
uterine body may be remnant as well (Manfra-Marretta
et al 1989). It was demonstrated by Miller (1995), that in
most cases ovarian remnants were located around the
ovarian pedicles. If no ovarian tissue can be detected then
granulation tissue at each ovarian pedicle should be ex-
cised. Histopathology of any resected tissue has a cru-
cial importance in ORS, since granulosa cell tumor has
been reported in a 7.5 year old Golden Retriever which
had an OVH about 7 years before (Pluhar ef al 1995).

The prognosis is good if the remnant tissue is totally
removed. The clinical symptoms should cease after the
removal of the ovarian remnant. There is no published
data reporting recurrence of ORS in companion animals;
however, the recurrence rate of ORS in women is esti-
mated to be 8-25% in one report (Nezhat et al 2005), and
8-10% in another (Lafferty et al 1996).

CONCLUSION

Prevention is the best way to avoid the development
of the ovarian remnant sydrome. Sufficient abdominal
wall incision to visualize the surgical area, proper liga-
tion of the reproductive organs and total removal of both
ovaries without leaving any ovarian tissue have crucial
importance in prevention of the syndrome. Early age
neutering or prepubertal ovariohysterectomy can be con-
sidered another preventive factor since the syndrome is
not detected in animals spayed younger than four months.

SUMMARY

Ovarian remnant sydrome is a well-known long-term complication
of ovariectomy or ovariohysterectomy which is caused by the presence
of an active ovarian tissue despite an elective surgery. As a result of
leaving or dropping some ovarian tissue in the abdomen or because of
an ectopic ovarian tissue, typical clinical signs of proestrous or oestrous,
such as swollen vulva, proestral bleeding or behavioral changes
develop. The diagnostic approaches are vaginal cytology, gonadal
hormone measurements, ultrasonography and exploratory surgery.
Surgical excision of the ovarian mass is the recommended treatment
which is a difficult process. This paper describes the causes of the
syndrome, the clinical presentation of the patient, the diagnosis and
the treatment of ovarian remnant syndrome in dogs.
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