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ABSTRACT. In ultrasonographic diagnosis of ovarian disorders and the estrous cycle in sows, transverse observation of the uterus yielded
more characteristic findings than observation of sagittal sections.  Transverse ultrasonography revealed that the low progesterone (P) type
uterus showed a round structure, while the high P type uterus showed a flattened structure.  These results corresponded well with rectal
palpation findings: the low P type uterus had a hard, pipe-like structure and the high P type a soft, balloon-like structure.  For gilts, we
employed a minimum convex type transrectal prostate probe that had an approximately 18 cm insertion handle.  The images of the uterus
obtained thereby were a similar to those obtained from sows.  The above results suggest that it should be possible to diagnose and treat
many ovarian disorders in sows and gilts based only on the ultrasonograhic findings.  In short, ultrasonograhic findings of a round struc-
ture of the uterine wall might be an indication for PMSG (pregnant mare serum gonadotropin) treatment, while findings of a flattened
structure might be an indication for PGF2α administration.
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In sows, the body size is relatively small and the pelvic
cavity is narrow.  Therefore, rectal examination is difficult
to perform and requires a high level of technical skill in
order to diagnose ovarian disorders.  Especially, in gilts, rec-
tal palpation is almost impossible due to the small body and
pelvic size.  Presently, most sows with ovarian disorders are
culled without exact diagnosis or therapy. 

Transcutaneous ultrasonic imaging is used in sows
mostly for early detection of pregnancy [2, 3, 6, 11], while
transrectal ultrasound imaging is mostly used to diagnose
ovarian and uterine disorders, and to detect ovulation [8, 10,
12, 13].  However, it is more difficult to manually operate a
probe in the rectum than to perform rectal palpation, so there
have been very few reports describing the use of ultrasonic
imaging to diagnose ovarian disorders in sows [8].

The uterine shape as determined by rectal palpation in
sows with postweaning ovarian disorders is classifiable into
two types based on the serum progesterone (P) concentra-
tion: a cylindrical pipe-like structure associated with a low
serum P concentration or a wide balloon-like structure asso-
ciated with a high serum P concentration [17].  The pipe-like
uterus also feels hard and the balloon-like uterus feels soft
on rectal palpation.  Therefore, the authors proposed a new
theory of rectal palpation based on uterine shape that may
reduce the rate of misdiagnoses and provide more exact
information than the usual rectal examination [14, 17].
However, it may be considered that it would be difficult to
reproduce rectal palpation findings by practitioners who
have not yet mastered rectal examination in sows.  In this
study authors compared findings obtained from rectal palpa-
tion and findings on transrectal ultrasonography and
explored the feasibility of performing transrectal ultra-
sonography in gilts without insertion of the palm using a

transrectal prostate probe, which has an approximately 18
cm insertion handle. 

MATERIALS AND METHODS

Sows: The sows used in this study were obtained from a
breeding farm in Kanagawa Prefecture in Japan.  We used 5
gilts and 5 postweaning sows with a regular estrous cycle
and 42 postweaning sows with ovarian disorders selected
from 216 sows that were anestrus for more than 7 days after
weaning and were diagnosed with ovarian disorders by rec-
tal examination.  The ovarian disorders in 42 sows consisted
of 10 cases of ovarian atrophy (OA), 10 cases of ovarian
quiescence (OQ), 5 cases of multiple large follicular cysts
(MLFC), 2 cases of multiple small follicular cysts (MSFC),
5 cases of multiple large luteal cysts (MLLC) and 10 cases
of retention of corpora lutea (RCL).  All sows were 2�4
years of age, and none received medical treatment during
the study.  The first examination was performed at the
request of the swine farmers because sows did not show
signs of estrus for over 7 days after the postweaning
anestrous period.  Rectal examination and ultrasonic imag-
ing were performed at 7-day intervals an additional 2 to 3
times over a 21-day period. 

Ultrasonography of sows with normal estrous cycle:
First, we performed rectal palpation in sows with a normal
estrous cycle, and the estrous (period of sexual receptivity)
and luteal phases (12 days after ovulation) were identified.
Following rectal palpation, differences in sagittal and trans-
verse sectional ultrasonography were compared.

Ultrasonography of sows with ovarian disorders: Sec-
ondly, we performed rectal palpation in sows with ovarian
disorders and diagnosed the diseases by the method
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described below.  Following rectal palpation, differences in
sagittal and transverse sectional ultrasonography were com-
pared.  Ovarian disorders were diagnosed based on the
Guidelines for Diagnosis and Therapy for Livestock in
Japan [9], and the reports of Torium et al. [17] and Estill et
al. [5] using the following diagnostic standards.

Ovarian subfunction:  a) OQ: Sows are without obvious
signs of estrus even though the postweaning anestrous
period should be finished.  Ovaries are nearly normal in size,
and small follicles exist but are not developed or are devel-
oped but not ovulated, and there are multiple atretic corpora
lutea.  The uterus is small, has a pipe-like shape and is
inflexible.  b) OA: Sows are without obvious signs of estrus
even though the postweaning anestrous period should be
finished.  The ovaries are small, atrophied and indurate,
approximately the size of the tip of a person�s small finger,
and contain no obvious follicles or corpora lutea.  The uterus
is very thin with pipe-like shape and inflexible.

MLFC: The ovaries are extremely large and located in
deeper positions in the abdominal cavity than in normal ani-
mals.  Large cysts 15 to 50 mm in diameter are observed in
considerable numbers in the ovaries, but can not be detected
in the normal corpora lutea.  The walls of these cysts are
extremely thin and easily ruptured by finger pressure.  Dur-
ing the study period, the ovaries do not show remarkable
changes.  The uteri are mostly large with a pipe-like shape,
and have no contractions.

MSFC: Sows continuously show estrous signs without
ovulation.  A considerable number of small follicular cysts
with diameters less than 8 mm are palpabled in the ovaries.
These follicular cysts are smaller than mature follicles (8 to
10 mm in diameter) of sows with normal estrus, and the
walls of the cysts are slightly thickened.  There is no sign of
ovulation and ther are no corpora lutea.  The uteri typically
have a pipe-like shape and medium to high contractility.

RCL: The ovaries are situated in the usual position in the
abdominal cavity and are soft and elastic.  Numerous cor-
pora lutea 8 to 12 mm in diameter are observed.  Small fol-
licles coexist with these corpora lutea.  The size and location
of the corpora lutea do not change over a period of 10 to 14
days.  Although the uteri are balloon-like in shape, they are
not loose and appear similar to uteri in the normal luteal
phase. 

MLLC: The ovaries are extremely large and slightly ten-
der and soft, but elastic, and there are no normal corpora
lutea are detected.  Numerous cysts 15 to 50 mm in diameter
are observed.  These cysts have thickened, elastic, strong
walls that are not ruptured easily by finger pressure.  During
the experimental period, the thickness and elasticity of the
cyst wall increases with time.  The uterus, dropping in the
abdominal cavity, is balloon-like in structure, soft, thin-
walled and loose.  The uterine palpation findings are clearly
different from those in other disorders. 

Equipment: An ultrasonic imaging device (EUB-905
from Hitachi Medico (Tokyo, Japan)) was used.  The probes
employed were a 7.5 MHz convex type I rectal probe (EUB-
F334), and a 5 MHZ convex type transrectal prostate probe

(curved linear array transducer, EUP-U322, transverse sec-
tional observation field 90°), which have an approximately
18 cm insertion handle (Fig. 1).

Technique of ultrasonography: The sows were examined
in breeding-sow stalls.  After fecal material was manually
removed from the rectum, the ovaries and uteri were exam-
ined by rectal palpation.  The transrectal probe was then
placed in the palm of the hand and slowly inserted into the
rectum, where it was used to scan the uterus and ovaries.  In
gilts, it was impossible to perform rectal palpation; there-
fore, the transrectal prostate probe was slowly inserted into
the rectum with the insertion handle, where it was used to
scan the uterus.

RESULTS

Ultrasonography in sows with normal estrous cycle: Rec-
tal palpation demonstrated that the uterus of the sows with a
normal estrous cycle showed a thin pipe-like structure dur-
ing the postweaning period.  After the postweaning period,
the tone of the uterus increased.  The uterus became flaccid
around the third day after ovulation.  Subsequently, from the
fourth day after ovulation until immediately before the
recurrence of the next estrus (ovulation after 16 to 17 days),
the flexibility increased with time.  Transverse and sagittal
sections of the uterus in the estrous and luteal phases are
shown in Fig. 2.  Transverse sectional ultrasonography
revealed characteristic appearances of the uterus that dif-
fered between the estrous and luteal phases.  The uterus in
the estrous phase (Fig. 2a) showed a clear-margined echo-
genic thick muscle layer forming a round structure, whereas
that in the luteal phase (Fig. 2c) showed an echo-genic thin
muscle layer forming a comparatively wide, flattened struc-
ture, which seemed similar to the rectal palpation findings.
In contrast, the sagittal section of the uterine wall in the
estrous phase (Fig. 2b) appeared it show a thick muscle-

Fig. 1. Photograph of the 5MHZ convex type transrectal pros-
tate probe (curved linear array transducer, EUP-U322, cross
sectional observation field 90°), which has an approximately
18 cm insertion handle.
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layer, while the musclelayer in the luteal phase (Fig. 2d)
appeared to be thin, but the difference was not conclusive.
Similar findings occurred periodically in the uteri of sows
with a normal estrous cycle.

Utrasonography in sows with ovarian disorders: Charac-
teristic findings were obtained from transverse sections in
the uteri of sows with OQ, OA, RCL and MLLC, as shown
in Fig. 3.  These findings remained the same on reexamina-
tion.  The uterus of sows with OQ palpated as a slightly
smaller round structure than that in the normal estrous
phase.   Transverse sections of the uterus of sows with OQ
(Fig. 3a) showed the same findings as those in normal estrus
(Fig. 2b) but with a slightly smaller size.  Transverse sec-
tional findings in the uterus of sows with OA showed an
extremely thin round structure, approximately one-third of
the uterine size in the estrous phase (Fig. 3b) as recognized
on the rectal palpation.  Transverse sectional findings in the
uterus of sows with MLFC and MSFC demonstrated a clear
margined echo-genic round structure similar to the uterus of
the estrous phase.  However, the uterus of sows with RCL

and MLLC appeared as apparently different, wide, flattened
structure.  Ultrasonography of the uterus of sows with RCL
demonstrated an echo-genic thin muscle layered over a
wide, flattened structure (Fig. 3c), recognized as a flaccid
balloon-like structure on rectal palpation.  Transverse sec-
tions of the uterus in sows with MLLC also demonstrated an
echo-genic thin muscle layer over an even wider flattened
structure than that for the normal luteal phase (Fig. 3d).  

Gilts:  To obtain a transverse sectional observation field,
a 90° convex type transrectal prostate probe (EUP-U322)
was used and it was possible to place the probe into the rec-
tum without insertion of the hand.  Therefore, ultrasonic
image of the uterus in gilts could be obtained.  The thin,
round uterus of the estrous phase in gilts could be demon-
strated on the ultrasonogram (Fig. 4a).  In cases showing a
wide, flattened uterus in the luteal phase, it was possible to
obtain ultrasonographic images by scanning both sides with
the probe to obtain a series of echograms.  Though the probe
was wide-angled, both ends of the wide, flattened uterus in
the luteal phase could not be visualized on a single ultra-

Fig. 2. Ultrasonogram of uterus in sows with normal estrous cycle. a: Transverse view of uterus in estrous phase. b: Sagittal view of uterus
in estrous phase. c: Transverse view of uterus in luteal phase. d: Sagittal view of uterus in luteal phase.



H. TORIUMI ET AL.246
sonogram (Fig. 4b).  

DISCUSSION

In this study, the findings of ultrasonography revealed
that the low P type uterus showed a round structure, whereas
the high P type uterus showed a wide, flattened structure
with a thin uterine wall.  These results corresponded well
with rectal palpation findings: low P type uterus was a hard,
pipe-like structure and high P type was a soft, balloon-like
structure [17].  Further, for uterine ultrasonographic diagno-
sis of ovarian disorders, transverse observation provided
more characteristic findings than sagittal observation.

Ultrasonography using a convex type I rectal probe for
multiparous sows was possible, but for gilts with a narrow
pelvic (rectal) cavity, this procedure was difficult.  There-
fore, we employed a minimal convex type transrectal pros-
tate probe (curved linear array transducer, EUP-U322,
transverse sectional observation field 90°), which has an
approximately 18 cm insertion handle, for gilts.  The result

showed that the round uterus during the estrous phase in
gilts could be visualized on ultrasonograms.  Although the
probe was wide-angled, both ends of the particularly wide,
flattened uterus were missing from the ultrasonogram.
However, it was possible to observe ultrasonographic
images by scanning both sides with the probe to obtain a
series of echograms.  

Very few studies concerning the use of ultrasonic imag-
ing to examine normal uteri have been published.  However,
Kahn [7] has reported on the use of ultrasonic imaging to
obtain a uniform echo pattern for a serpentine uterine horn.
That study probably refered to a round uterus, but its find-
ings differed somewhat from ours.  It is likely that these dis-
crepancies resulted from the fact that the scanners used in
the two studies did not produce the same ultrasonic output.

Rectal palpation of sows is difficult compared with that
of cows, and the method is not widely performed in Euro-
pean countries or the U.S.A. [4, 11].  Skilled practitioners
are also rare in Japan.  However, it must be considered that
in approximately 30% of sows with postweaning anestrus,

Fig. 3. Ultrasonogram of uterus in sows with ovarian disorders. a: Transverse view of uterus in sow with ovarian quiescence. b: Transverse
view of uterus in sow with ovarian atrophy. c: Transverse view of uterus in sow with retention of corpus  luteum.
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the cause is retention of the corpus luteum, according to Jap-
anese studies [16].  PMSG is routinely administered based
on external clinical signs, and sows that do not respond to
PMSG are culled, creating a large economic loss on the
swine industry [1]. 

The results obtained in this study proved that uterine
ultrasonography facilitated highly precise diagnosis of ova-
rian disorders in sows and gilts without rectal palpation.
Anestrus in sows and gilts may be grossly divided into the
following 2 types.  Uteri demonstrating a wide, flattened
shape on ultrasonography reflect ovarian disorders that
actively secrete P.  Therefore, it is possible to induce estrus
after reduction of the corpus lutea by PGF2α administration
[15].  Uteri demonstrating a columnar, round shape on ultra-
sonography reflect ovarian disorders that do not secrete P.
Therefore, PMSG or other agents are required to promote
development of follicles for induction of estrus.
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Fig. 4. Ultrasonogram of uterus in gilts in normal cycle. a: Transverse view of uterus in gilt in estrous phase. b: Transverse view of uterus
in gilt in luteal phase.


