
 

 
 

 

     

 

 

 

 
 

    

  

 
 

 
 

 

 

 
 

 

 

 

 

 
 

1 Reproductive Anatomy and Puberty 
in the Queen 
MICHELLE ANNE KUTZLER 

Department of Animal and Rangeland Sciences, Oregon State University, 
Corvallis, Oregon, USA 

1.1 Anatomy in the Queen 

The reproductive anatomy in the queen consists of 
the vulva, vestibule, vagina, cervix, uterus, uterine 
tubes, ovaries, and mammary glands (Fig. 1.1). 

The vulva consists of two vertical lips connected 
by a dorsal commissure, located just below the 
anus (Fig. 1.2). The vulvar lips come together 
evenly without gaping (Roberts, 1986). In newborn 
kittens, the distance between the anus and vulva is 
<5 mm in females (Fig. 1.3a), compared to >10 mm 
between the anus and prepuce in males (Fig. 1.3b). 
During estrus, the feline vulva may enlarge slightly 
and become edematous but otherwise undergoes 
little physical change (Fig. 1.4) (da Silva et al., 2006). 
In addition, the vulva may be slightly smaller in 
spayed females when compared to unaltered 
queens. The queen has major vestibular glands 
(about 5 mm in size) located in the lateral walls of 
the vestibule, with small openings on the vestibular 
floor (Schummer et al., 1979). During estrus, a clear 
vulvar discharge may occur, but this may not be 
observed given the hygienic behavior of the cat (da 
Silva et al., 2006). The vulva and the vestibule are the 
only reproductive organs in the queen that are well 
innervated by sensory new fibers (Roberts, 1986). 

The length of the feline vestibule and vagina are 
of approximately equal length (Roberts, 1986), and 
each is up to 4 cm long (McEntee, 1990a). Unlike 
other species, the queen does not have a true hymen 
that separates the vestibule and vagina (Roberts, 
1986). The urethral orifice opens onto a urethral 
tubercle, which is elevated off the floor of the ves-
tibule. The feline vagina tapers to a width of 1 mm 
in diameter near the cervix (Watson and Glover, 
1993), and this is the site of semen deposition dur-
ing mating. The feline cervix is poorly defined 
compared to other species and is characterized by 

thickened walls with transverse folds (Roberts, 
1986), that protrudes as a prominent papilla into 
the vagina directed ventrocaudally (McEntee, 
1990a). The feline cervix also contains glands 
(Schummer et al., 1979). The patency of the cervi-
cal canal changes during the estrous cycle, such 
that it is only open during estrus and at parturition 
(Chatdarong et  al., 2001, 2002; da Silva et  al., 
2006) (Fig. 1.5). 

The cranial vagina, cervix, uterus, and uterine 
tubes (oviducts) begin to develop from the parame-
sonephric (Müllerian) ducts when the feline embryo 
is at a crown–rump length of 1.2 cm and is com-
pleted when the embryo is at a crown–rump length 
of 3.2  cm (Inomata et  al., 2009). Queens have a 
bipartite uterus that is characterized by a short 
uterine body (up to 2  cm long) and long uterine 
horns (up to 10 cm) and weighs about 1.5 grams in 
the nonpregnant state (Latimer, 1939; Chatdarong 
et  al., 2005; Aspinall, 2011) (Figs 1.6 and 1.7). 
However, the size of the feline uterus depends on 
the queen’s size, age, and parity, as well as the stage 
of the estrous cycle or pregnancy (Gatel et al., 2020). 
Research in our laboratory has demonstrated a 
positive correlation between age (2–6 months old) 
and uterine weight (Fig. 1.8), which has been 
shown in rodents to be associated with increasing 
estradiol secretion (Medlock et  al., 1994). The 
increase in uterine weight is likely associated with 
an increase in the number and depth of endometrial 
glands that begin at 8 weeks of age (Lopez Merlo 
et  al., 2017). In addition, the feline myometrium 
thickens after puberty and both the endometrium 
and myometrium thicken during the follicular 
phase (Chatdarong et al., 2005; Mehl et al., 2017). 

The shape of the feline uterine horns also 
changes depending on the ovarian cycle, such that 
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Fig. 1.1. Diagram of the feline female reproductive tract. (Diagram courtesy of Dr Jamie Douglas.) 

Fig. 1.2. The vulva consists of two vertical lips 
connected by a dorsal commissure, situated just below 
the anus. (Photo courtesy of Tina Chittick.) 

they appear straight during the follicular phase and 
are moderately curved during the luteal phase 
(Fig. 1.9) (Chatdarong et  al., 2005). Changes 
within the endometrial glands during the follicular 
and luteal phases are also evident (Dawson, 1950). 

During anestrus, the feline endometrial glands are 
straight, short, and narrow. During proestrus and 
estrus, the endometrial glands dilate, and the sur-
face and glandular epithelium increases in height 
and presence of mitotic figures. During the luteal 
phase, the endometrial glands enlarge and become 
tortuous. Ultrasonographically, the uterine body 
can be identified between the urinary bladder and 
colon as a homogeneous, hypoechoic tubular 
structure surrounded by a thin hyperechoic line 
(Fig. 1.10). In most examinations, a thin hypo-
echoic line is apparent between the endometrium 
and myometrium (Gatel et al., 2020). The lumen of 
the nonpregnant uterus is observed as a thin hyper-
echoic line in the center of the uterus. 

The feline uterine tube opens into the uterus 
through a low papilla that protrudes into the uter-
ine lumen (McEntee, 1990b). The feline uterine tube 
is tortuous, 4–9 cm long, and includes the fimbria, 
infundibulum, ampulla, and isthmus (Roberts, 
1986). At ovulation, oocytes are picked up by the 
fimbria, transported into the conical-shaped infun-
dibulum, and to the ampulla. The junction of the 
ampulla and isthmus is the site of fertilization when 
sperm are present. Secretions within the uterine 
tubes provide an environment for gamete survival, 
fertilization, and the first few days of embryonic 
life (Momont, 2018). Unlike the dog, the feline 
mesosalpinx does not contain adipose tissue. The 
ovarian bursa only partially encloses the ovary on 
the lateral side (McEntee, 1990b). The entrance of 
the ovarian bursa is bounded dorsally by the 
proper and suspensory ligaments of the ovary and 
ventrally by the fimbriae of the uterine tube 
(Schummer et al., 1979). 

The feline ovary is oval shaped and 8–9 mm long 
(Schummer et al., 1979; McEntee, 1990c) (Fig. 1.11). 
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(a) (b) 

Fig. 1.3. The perineum of newborn kittens. (a) In females, the distance between the anus and vulva is <5 mm in 
females. (b) In males, the distance between the anus and prepuce is >10 mm. (Photo courtesy of Tina Chittick.) 

Fig. 1.4. During estrus, the feline vulva may enlarge 
slightly and become edematous but otherwise 
undergoes little physical change. (Photo courtesy of 
Dr Aime Johnson.) 

The ovarian bursa contains no fat (Roberts, 1986). 
Supernumerary ovaries have been reported and can 
be identified as two ipsilateral ovaries located 
approximately 1 cm apart within the broad ligament 
(Anonymous, 1977). The ipsilateral supernumerary 
ovaries are each smaller than the contralateral 
ovary, but their total mass exceeds that of the con-
tralateral ovary. The gross appearance of the ovary 
varies with the stage of the estrous cycle (Wildt, 
1980). During seasonal or lactational anestrus, the 
ovarian surface is smooth and pre-antral follicles 
are only visible histologically. As the follicular 
phase (estrus) approaches, three to seven follicles 
enlarge, and the rest undergo atresia. Most follicu-
lar development occurs in the two-day interval just 
prior to the onset of estrous behavior (Wildt and 
Seager, 1978). The feline ovaries can be located 
caudal to the caudal pole of both kidneys, firmly 
fastened just beneath the third and fourth lumbar 
vertebrae (Roberts, 1986). The left ovary is com-
monly located lateral to the descending colon 
whereas the right ovary tends to be adjacent to 
small intestinal loops (Gatel et  al., 2020). Feline 
follicles are 2–3  mm in diameter at the time of 
ovulation (Foster and Hisaw, 1935) and can be 
visualized using transabdominal ultrasonography 
(Fig. 1.12). 

Histologically, cat ovaries can be distinguished 
from other domestic animal species by the abundance 
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Fig. 1.5. Dissected view of the caudal reproductive tract of the queen. VL, vulva; Ex U.O., external urinary orifice; Cx, 
cervix. (Image courtesy of Dr Rob Lofstedt and the Library of Reproductive Images (LORI).) 

Fig. 1.6. The dissected feline reproductive tract. 
(Photo courtesy of Dr Aime Johnson.) 

of primordial follicles beneath the tunica albuginea 
(Bristol and Woodruff, 2004). Primordial follicles 
are characterized by having a single layer of flat-
tened pre-granulosa cells directly surround an 
oocyte that is 20–30 μm in diameter (Bristol-Gould 
and Woodruff, 2006) (Fig. 1.13A). Primary follicles 
are larger than primordial follicles, have a zona 
pellucida with single layer cuboidal of granulosa 
cells, and a basement membrane separating the 
granulosa cells from the ovarian stroma (Bristol-
Gould and Woodruff, 2006) (Fig. 1.13B). Secondary 
follicles have more than one granulosa cell layer 
and a theca cell layer on the opposite side of the 
basement membrane (Fig. 1.13C). In prepubertal 
queens, there are over 300 primordial follicles, 25 
primary follicles, and 9 secondary follicles per mm2 

of ovarian cortex, which does not change signifi-
cantly after puberty (Mehl et  al., 2017). Tertiary 
follicles are large and range in size from 400– 
1000 μm in diameter. In addition to increased layers 
of theca cells, the main feature of a tertiary (antral) 
follicle is the appearance of a fluid-filled antrum 
(Fig. 1.13D). 

Queens generally have four pairs of bilaterally 
symmetric mammary glands (cranial thoracic, 
caudal thoracic, cranial abdominal, and caudal 
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Fig. 1.7. Dissected female reproductive tract in situ. (Image courtesy of Dr Rob Lofstedt and the Library of 
Reproductive Images (LORI).) 
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Fig. 1.8. Graph showing the age in months and the uterine weight in grams. The uterine weight increases as the cats 
age and approach puberty. (Image: author’s own.) 
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Fig. 1.9. The feline uterine horns have a moderately 
curved shape during the luteal phase. (Photo: 
author’s own.) 

abdominal) (Fig. 1.14) (Silver, 1966). Each mam-
mary gland is made up of multiple lobes that are 
drained by four to eight ducts into individual open-
ings on each teat (Schummer et al., 1981; Hughes, 
2021). Non-function accessory teats can be found 
occasionally in the inguinal region and are not con-
nected to any mammary tissue but should not be 
confused with supernumerary teats that are func-
tional (Schummer et  al., 1981; da Silva et  al., 
2006). Feline mammary tissue expresses both estro-
gen and progesterone receptors and stimulation of 
these receptors at puberty and during pregnancy 
result in mammary epithelial proliferation and 
mammogenesis, respectively (Mol et  al., 1996; de 
las Mulas et  al., 2002; Millanta et  al., 2005). 
During lactation, the concentrations of milk com-
ponents (e.g. total solids, crude protein, fat, lactose) 
vary significantly by mammary gland (teat) loca-
tion as well as stage of lactation, diet, and litter size 
(Jacobsen et al., 2004). 

1.2 Puberty in the Queen 

The word puberty is derived from the Latin word 
pubescere, which means ‘becoming covered with 
hair’. This literal translation is anthropocentric because 
the change in hair covering observed in humans does 

Fig. 1.10. Ultrasound image of a cross section of both horns of the uterus (white arrows) just dorsal to the bladder 
(black arrow). (Photo courtesy of Dr Aime Johnson.) 
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not occur in other mammals. The onset of puberty 
in female domestic animals is typically attributed to 
either the onset of the first estrus or the first ovulation. 
Because queens are induced ovulators, the former is 

Fig. 1.11. The dissected feline ovary showing multiple 
corpora lutea. (Photo courtesy of Dr Aime Johnson.) 

more appropriate for this species. If spayed before 
puberty, final skeletal maturation associated with 
puberty still occurs but will be delayed (Stubbs 
et al., 1996). 

There is significant variation in the rate at which 
a mammal matures reproductively. In domestic 
queens, puberty occurs at 181–560 days (mean ± 
SD: 345.0 ± 0.9 days) and significantly earlier in 
kittens born between March and June in the 
Northern Hemisphere compared to all other times 
of the year (Tsutsui et  al., 2004). However, more 
recently puberty was reported to occur at 13.3 ± 
0.4 weeks of age (Faya et al., 2013) and our labora-
tory reported ovulatory-sized follicles in cats as 
young as 2 months old (Bohrer et al., 2016). Feline 
ovarian weight increases rapidly as their body 
weight approaches 1 kg, around 100 days of age 
(Uchikura et al., 2010). Like ruminants, the increase 
in ovarian weight is accompanied by an increase in 
the number and size of secondary and tertiary fol-
licles (Desjardins and Hafs, 1969; Mahdi and 
Kahlilli, 2008). The average body weight at puberty 
is 2.5–3.0 kg (about 80% of the adult body weight) 
(England, 2010). In addition to body weight, the 
onset of feline puberty is affected by other intrinsic 
factors (e.g. breed) as well as extrinsic factors (e.g. 
environment, season) (Jemmett and Evans, 1977; 
Romagnoli et al., 2019). Many short-haired breeds 

Fig. 1.12. Ultrasound image of the right ovary (white arrowheads) with a mature follicle (2 mm anechoic structure 
within the ovary). A loop of small intestine is visualized ventral to the ovary (black arrowhead). (Photo courtesy of 
Dr Aime Johnson.) 
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Fig. 1.13. Histologic images from the feline ovary. (A) Primordial follicles are characterized by having a single layer 
of flattened pre-granulosa cells directly surround an oocyte that is 20–30 μm in diameter. (B) Primary follicles are 
larger than primordial follicles, have a zona pellucida with single layer cuboidal of granulosa cells, and a basement 
membrane separating the granulosa cells from the ovarian stroma. (C) Secondary follicles have more than one 
granulosa cell layer and a theca cell layer on the opposite side of the basement membrane. (D) Tertiary follicles have 
several layers of theca cells and a fluid-filled antrum. (Images: author’s own.) 

Fig. 1.14. Queens have four pairs of mammary glands. 
(Photo courtesy of Tina Chittick.) 

(e.g. Burmese, Orientals, domestic short hairs) 
reach puberty earlier than long-haired breeds (e.g. 
Persian and related breeds) (Malandain et  al., 
2006; England, 2010) (Table 1.1). Free-roaming 

Table 1.1. Onset of puberty in the normal queen of 
reported breeds. Modified from Johnston (1989) 

Breed Age at pubertal estrus 

Abyssinian 7–14 months 
Birman 10–18 months 
Burmese 4–19 months 
Himalayan 4–16 months 
Manx 9–18 months 
Siamese 4–20 months 
Domestic short haired 4.5–15 months 
Domestic long haired 6–18 months 

cats tend to reach puberty earlier than pet cats 
(England, 2010); whereas indoor pet cats without 
contact with other cats reach puberty later 
(Malandain et  al., 2006). Photoperiod plays an 
important role determining the onset of puberty in 
queens. A period of extended daylight (at least 12 
hours per day) is required for follicular activity in 

M.A. Kutzler 8 
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the cat (Hurni, 1981). When the photoperiod is 
shortened, melatonin and PRL secretion are 
increased, resulting in a cessation of follicular 
activity (Levya et al., 1989). For this reason, queens 
born in late fall will in general go through puberty 
at a younger age than those born during other 
times of the year (Malandain et al., 2006). Failure 
to show estrus by 2 years of age warrants investiga-
tion (Malandain et al., 2006). 
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