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OBSERVATIONS ON THE LENGTH AND ANGLE
OF DECLINATION OF THE VULVA AND ITS
RELATION TO FERTILITY IN THE MARE

R. R. Pascoe
Oakey Veterinary Hospital, Oakey, Queensland 4401, Australia

Summary. An instrument has been designed to measure the effective
length (/) and the angle of declination (a) of the vulva in the mare. The
product, la, provides an index (Caslick Index) suitable for determining
the necessity for Caslick’s operation in mares not exhibiting the classical
symptoms associated with pneumovagina. The value / showed a signifi-
cant increase (P < 0-05) with increased age in breeding mares. Studies
on 9020 mares revealed that all caslicked mares, and mares with a
Caslick Index of <150, had a significantly higher pregnancy rate than
non-caslicked mares of similar age and a Caslick Index >150. Values of
100 and over should be an indication for more careful clinical appraisal
of the genital tract in those mares not as yet clinically affected.
Nulliparous mares caslicked for racing had a significantly higher
pregnancy rate than non-caslicked maiden mares in their first year at

stud.

INTRODUCTION

Pneumovagina or wind-sucking is a well-known cause of reproductive failure
in the mare. Caslick (1937) pointed out the importance of this condition in
relation to genital infection. The principal contributory factors were changes in
conformation of the vulva and persistent relaxation of the vulva; these changes
were accentuated during oestrus. A vulval angle of at least 80° to the horizontal
was considered desirable and where angles of 50° or less occurred, wind-
sucking became clinically evident. A surgical procedure, universally known as
Caslick’s operation for closure of the upper vulval lips, was described which
improved the fertility of mares affected with pneumovagina. Caslick’s
operation has also been used to correct pneumovagina in yearlings, 2-year-
»lds (Sager, 1966) and maiden racing mares (Roberts, 1971).

Bruner (1951), Delahanty (1968) and Sager (1966) all refer to various
echniques which must be properly executed to ensure maximum benefit
ollowing this simple operation. These reports relied on clinical observations
f vulval tone, thickness of vulval lips, presence of foreign material in the
agina, frothy mucus on the cervix, ballooning of the vagina and, in extreme
ases, ballooning of the uterus. The importance of correct surgical technique
as been adequately emphasized (Delahanty, 1968). Poor anatomical confor-
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Text-fig. 2. Anatomical relationship of the vulva of the mare showing measurement sites. @ =
angle of declination; [ = effective length of vulva; TL = total length of vulva.

The parameters measured were: (1) total length (TL), (2) effective length ({)
and (3) angle of declination (a) of the vulva. These are illustrated in Text-fig. 2.
Examinations were made during oestrus with the mare standing on a
horizontal floor. Care was taken during measurement not to upset the mare, as
arching of the back, straining, or placing the hind feet further forward than
normal all reduce the declination angle being measured. It was found to be
important to raise the tails to a uniform vertical position as some mares
resented the instrument touching the anal area for the first time, even after
preliminary manual contact before taking the measurements.

It soon became apparent that, due to differences in conformation, the
parameters a and /, while important individually, might provide more practical
information if combined based on the equation that radius (in cm) x angle (in
radians) = the length of an arc (in cm). As a was measured in degrees, not
radians, the arc length so obtained is not in the correct units. However, since
180° = 7 radians, all arcs so obtained differ by the same common multiple from
the true arc length and therefore any comparisons between them are valid. As
the more direct measurement [ X a can be made accurately and quickly in the
field using the instrument described, this product was used as a practical basis
for a Caslick Index. :

Vulval, vaginal and rectal examinations, as well as uterine swabbing for
bacteriological tests, were routinely conducted. At the time of vaginal and
cervical examinations, a clinical assessment was made regarding the presence
of pneumovagina. All lactating mares requiring Caslick’s operation on clinical
grounds were usually sutured after foaling or after first service. Barren mares
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with clinical evidence of inflammation were caslicked and re-examined 5 the

¢ oestrus before breeding. Some mares, already caslicked, wthh entered the
gre;up from other breeding areas were continually kept sutured irrespective of

measurements. _ _
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RESULTS AND DISCUSSION

The age distribution of all the mares studied is included in Table 1. Of these,
9110 were caslicked with the majority (99%) being Thoroughbreds. The total
vulval length (TL) varied from 5 to 15 cm, effective length (/) from 1 to 8 cm and
angle (a) from 0 to 80°. No relationship between TL and fertility was evident,
but / increased significantly with age (P = <0-01) (Table 1).

Table 1. Distribution of mares by age, number, average
effective and effective vulval length > 4 cm

Effective vulval

Age No. of Average effective vulval  length: >4 cm
(years) mares length (cm) (%)
3 347 3.6 14
4 686 3.8 25
5 903 4.0 34
6 960 4.2 38
7 928 4.3 45
8 851 4.1 52
9 682 4.5 53
10 615 4.1 54
11 518 4.6 57
12 520 4.6 53
13 417 4.7 62
14 366 4.7 67
15 301 4.8 68
16 231 4.6 63
17 188 4.8 70
18 160 4.8 65
19 141 4.9 60
20 102 4.7 78
>20 104 5.0 79

Threg conformation types were recognized (Text-fig. 3) and, based on
anatomical position of the anus, tail setting and brim of the pelvis, these can be
classified as follows.

Group I. These mares had an effective length of 2-3 cm, a Caslick Index of
<100, and were rarely sutured even when aged. Poor fertility in these mares
was usually due to other faults associated with poor stud management. o
mares, when moved to other breeding farms, often became normal brf:edefs
without requiring Caslick’s operation.

Group I1. These mares had an effective length of 6~7 cm and a Caslick Index
of >50. Mares in this group were often predictable, even as 3-year-olds, s theis
pelvic brim was usually >4 cm from the dorsal commissure of the vulva. with
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Text-fig. 3. Vulval changes in the 3 conformation groups (see text for description) as affected
by increasing angle of declination (a) and effective length of vulva (/).

age, an increase in both length and angle of declination resulted in an Index
>150 due to further relaxation of the pelvic organs and ligaments.

Group II1. The mares in this group had an effective length of 5-9 cm and a
Caslick Index that varied from 50 to >200. These mares had serious repro-
ductive problems, often required a Caslick operation at a young age, and
proved difficult to breed naturally. They showed a dished vulval conformation
with the brim of the pelvis almost at the lowest point of the entire measure-
ment. Caslick’s operation was not always successful because when sutured to
below the level of the pelvic brim as little as 2 cm may remain unsutured, thus
preventing natural service.
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remainder (331) also became pregnant at this time. In non-caslicked maiden
mares, the Caslick Index alone was not a significant indicator of subsequent
fertility.

Young mares in.work have little body fat and, consequently, some may
exhibit’a high Caslick Index. Roberts (1971) had indicated that such mares
frequently suffered from ‘cramp’, ‘stitches’ or ‘flatus vaginalis’. Many of these
were caslicked to race, but when retired for breeding they usually improved in
bodily condition and, consequently, when measured to obtain a Caslick Index,
often gave indices not significantly different from those of non-caslicked fillies.

It was found that effective length of the vulva increased significantly with age.
The relative importance of this was related to mares which were marginal as far
as a was concerned. In this respect, young mares with a Caslick Index of 125
(5 cm x 25°) can easily and unobtrusively after several foals, with a resultant
increase in a, acquire an Index of 150 (6 cm x 25°). Subsequent loss of
condition, further ageing, etc., will increase the angle imperceptibly and the
mare then enters the category requiring suturing, often without other clinical
signs save those of return to service.

I thank Mr R. Sheard, Faculty of Veterinary Science, Queenslind, Australia, for his
assistance in processing the data.
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