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The Cervical Spoon...an Aid to
Spermigration and Semen Sampling

Joseph B. Doyle, M.D.

Director, Sterility Clinic, St. Elizabeth’s Hospital ;
Assistant in Obstetrics, Tufts College Medical School;
Junior Visiting Gynecologist, St. Elizabeth’s Hospital;

Junior Visiting (ynecologist and Obstetrician,
Boston and Cambridge City Hospital

Preliminary Report

It is generally agreed that the
male contribution to the achieve-
ment of pregnancy consists of the
successful deposition of a quanti-
tatively and qualitatively adequate
seminal ejaculate deep enough in
the vagina to permit sperm migra-
tion from the seminal pool through
the cervical mucus to the uterus
and tubes. The presence of the
largest number of viable motile
sperm in the distal end of the
tubes at the time of ovulation is
the best assurance of fertilization.
The “spreading” enzyme hyalur-
onidase is believed to be released
by the dying unsuccessful sperm
candidates in an amount adequate
to dissolve the hyaluronic acid, a
jellylike complex, that holds the
residual granulosa cells of the fol-
licle to the ovum recently released
by the ovary. The denuded ovum
is thus available for fertilization
by the remaining sperm in the
tubal fluid whose pH is 7.2 to 7.5
at ovulation time.l

Direct insemination of the cer-
vix is unlikely, for actual inter-
locking of the penis and cervix is
rarely possible.Z More usually, the
ejaculate (average pH 7.39)% is
deposited in the vagina (pH 4.0
to 5.0) and gravitates to the
posterior fornix where the mixture
of the ejaculate, vaginal secretion,
and cervical mucus forms the
“seminal pool” (pH 5.6 to 6.2
depending on the relative volume
and pH of these constituents).?
We have found the pH of the
usual pool to vary from 4.5 to 6.5.
Since seventy-five per cent of the
sperm are in the first forty per
cent of the ejaculate,” and the
first few drops are the most
heavily populated, the best of the
sperm population is thus exposed
to neutralization and immobiliza-
tion by the acid vaginal secretion
often before the complete lique-
faction of the seminal fluid
(average thirty minutes)® permits
maximum sperm motility to be
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Sterility Clinic, St. Elizabeth’s Hospital, Boston.
(Bulletin of the New England Medical Center X: 225-281, Oct., 1948)

e e e B




+2 THE LINACRE QUARTERLY

achieved. The surviving residual
active sperm ascend through the
overlying fluid, mostly prostatic
and seminal vesicular secretion, to
the cervical mucus (which increases
in amount, fluidity, and penetra-
bility at the ovulation phase),!:7:8
and drips down to make contact
with the pool. Some sperm pene-
trate the endocervix (they have
been recovered from the uterus in
three minutes) ;% others die or lin-
ger sluggishly in the mucus of the
os, where the pH varies from 7.0
to 7.5 at ovulation time (pH 6.0
to 7.5 according to Reich et al.?).

If the ejaculate could be depos-
ited in contact with cervical mucus
under circumstances where the
acid vaginal secretions could be
minimized or eliminated, the pres-
ence of increasingly large numbers
of active sperm in the cervix and
‘the prolonged survival and activity
of more sperm in the pool would
demonstrate maximal migration
and greater possibilities for ferti-
lization of the ovum. There would
then be an unbuffered isoionic
alkaline internal fluid matrix for
spermigration in large numbers
over a period of hours that would
more nearly approximate physio-
logic homeostasis than the usual
buffered pool where few sperm
survive after one hour® or, at the
most, ten per cent after two
hours.* Physiologic homeostasis
can be so achieved by providing a
continuous isoionic fluid matrix
for sperm migration through the

use of a cervical spoon. Such a
method is now presented.

A concave lucite spoon has been
devised to provide an innocuous
inner lining of the posterior forni|
and vaginal wall. It is inserted in
the vaginal canal, its shaft gently
depressed by flexion of the index
finger against the relaxed per-
ineum and posterior vaginal wall
as the patient gently bears down.|
The cervix can be digitally felt as|
it dips into the spoon. The pro-
cedure is demonstrated to both
husband and wife in the physi-,
cian's office, where at probable|
ovulation time as determined l.'J:;F
calendar calculation, thermal slliﬂ,'
and/or vaginal smear or cervical!
mucus study, the vagina is wiped
dry and free from accumulated
debris. A clean vaginal tampon is
left in place to absorb the secre-|
tion until the patient is ready for|
coitus at home. Before coitus, the|
husband places the spoon (which
has first been washed in hot tap|
water and allowed to dry) beneatll'F
the cervix. Intromission from|
above is readily attained. Deep!
gentle penetration with minimal
coital movement will result in the|
deposition of the ejaculate into
the spoon where it mingles freely
with the cervical mucus. The leva-|
tor ani and vaginal muscles elevate |
the contents of the spoon to mix
with the mucus of the cervix (see
figure). Repeated voluntary con-
tractions of these muscles are
optional. The wife remains supine |
for at least one hour. Then the
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spoon is withdrawn by the hus-
band as the wife gently bears
down to relax the perineum. The
contents of the “seminal spoon
pool,” liquefied ejaculate plus
minimal cervical mucus and a trace
of vaginal secretion, are deposited
in a clean boiled glass jar for
study of viscosity, sperm count,
morphology, and viability. The
jar must be tightly capped to
prevent escape of CO, if pH is
to be maintained.

Our studies reveal that the cer-
vical mucus at ovulation time has
a pH of from 7.0 to 7.5 by the
nitrazine method. The pH of
spoon semen samples varies from
6.5 to 7.5, virtually isoionic with
cervical mucus. Motility and

2=
cd

e

y Fy

A

e

e

metabolism of the sperm are
unaffected at pH 6.7 to 7.7.3 By
contrast, the pH of the usual
seminal pool (4.5 to 6.5) is not
the optimum pH probably required
by sperm from infertile husbands.
When pH is lowered, sperm
activity is reduced.?

Few sperm survive in the vagina
after one hour;® not more than
ten per cent are viable after two
hours.* Spoon semen samples col-
lected after the spoon was left
one to five hours in the vagina
show fifty to eighty per cent of
the sperm active. Fresh speci-
mens withdrawn within thirty
minutes and left standing in the
spocn within a large stoppered
jar for five hours at room tem-

- SPOON LLEVATES POOL 70 CLRVIX.
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LLACING - SPOON IV POSITION.

perature show little change in
motility, indicating that the lucite
spoon is not deleterious to the
sperm.

Through the use of this pro-
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cedure, a virtually isoionic con-
tinuous fluid medium at optimum
body temperature is thus available
for prolonged survival and con-
tinuing penetration of more
numerous sperm through the cer-

|
vical mucus. Fertility has been

improved by better spermigration
after alkaline douches of inexact,
isoionicity. By keeping more sperm
alive in an almost isoionic medium
of optimum viscosity and tem-!
perature that can be maintained
for several hours at determinable
pH, the spoon preserves the maxi-!
mum population potentiality for|
cervical penetration.l:8

Hotchkiss® says, “The motility
of the spermatozoa in the test tube
is only presumptive evidence that
their activity in the cervix will
be comparable. An inadequate
seminal pool, improper deposition
of the semen, viscid or hostile
vaginal and cervical secretions,
may discount the accuracy of
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assuming that motility is satisfac-
tory for uterine migration, even
though the test tube sample of
semen exhibits satisfactory motil-
ity of the spermatozoa. The ideal
svstem of semen collection would
permit a sample to be produced in
contact with substances found in'
vivo and preserved under the same
conditions of gas tension found in
the human genital passages. The
pH should be regulated to that in
vivo and the temperature at
approximately 87.5 C.” At ovula-
tion time the cervical mucus is
increased from two to ten times
in volume, less viscid and more
penetrable.1:7 Hence, if the spoon
is withdrawn within one hour, the
sample at ovulation time is a mix-
ture of liquified seminal fluid and
cervical mucus, a more physiologic
medium  for viability study. If
obtained in the premenstrual or
carly postmenstrual phase, the
sample will contain minimal mucus
which is then scant and viscid,
and will be a good medium for a
count and morphology study of a
pure seminal fluid. MacLeod!"11
has shown that spermatozoa
require a utilizable carbohydrate
such as glucose, fructose, maltose,
or glycogen as a substrate in order
to maintain sperm motility. Hug-
gins1® has demonstrated that in

the semen this carbohydrate is
mainly fructoge from the seminal
vesicles and is found mainly in the
terminal half of the ejaculate.
Besides maintaining optimal pH,
the cervical spoon pool preserves
the vital fructose and enzymes,
for example, fibrinolysin and
hyaluronidase which are not
infrequently diminished by partial
or complete effluvium seminis.

Twenty-four tests on twelve
infertile couples were conducted
at approximate ovulation time. No
case was rejected because of other
infertility factors, male or female.
The sole criterion was deficient
spermigration as indicated by the
cervical mucus sperm count at
eight hours postcoitus (the Huh-
ner test). In previous eight-hour
postcoital tests, four showed no
sperm per high power field, due to
effluvium seminis, four showed one
sperm per high power field, two
showed five, and two showed ten.

Table I shows the count of
active sperm per high power field
in the deep cervical mucus eight
hours postcoitus and the percent-
age of active sperm survivors,
remaining in the spoon at the same
eight hours postcoitus after vary-
ing lengths of contact time of
cervical mucus and ejaculate in
the spoon.

TasrLe I.—Eigur-Hour SurvivaL oF SPErM

Number of tests Spoon contact Average sperm/HPF
Cervix Spoon pool
12 - 0-10 —
12 1 hour 18 709%
8 2 hours 65 62%
3 3 hours 100 66%
1 5 hours 125 509%

P——
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In two five-hour contact tests
of fertile couples in the late phase
of the cycle, the number of active
surviving sperm in the spoon was
respectively eighty and ninety per
cent when viewed within one hour,
and seventv-five per cent when
viewed for uniformity eight hours
postcoitus. It is therefore esti-
mated that fifty to seventy-five per
cent of active sperm survivors are
available in the spoon pool for

Case 1.—One Hour Postcoital Tests

Normal coitus

continuing the sperm invasion
after five hours of cervical mucus
contact. There is also definite
increased motility in the sperm
found in the cervix when the spoon
is used, a quality MacLeod has
shown to be paramount for semen
evaluation.

The spoon has been seen to
completely prevent effluvium sem-
inis. Two cases are presented as
examples.

45-min. spoon contact

pH sperm/HPF pH sperm/HPF
cervix 7.5 0 7.5 5-15 very active
post. fornix 4.6 0-1 dead 5.5 20-30 dead
spoon 7.0 70-80 very active
pool 20-30 dead
introitus 5.0 5 dead 5.0 none
effluvium prompt absent
Case 2.—Five Hour Postcoital Tests
. One- Two-
Normal coitus hour spoon contact hour spoon contact
pH sperm/HPF pH sperm/HPF pH sperm/HFP
cervix 7.5 0-1 dead ‘7.5 5-10 active 7.5  50-T0 very active
0-5 dead
ost. 4.6 0-2 dead 7.5 70-80 7.0 60-80
ornix (spoon 75% active (spoon 759 active
pool) pool)
introitus 45 2 dead 45 none 4.5 none
effluvium prompt absent absent

Semen collection by the spoon
has none of the disadvantages of
the condom-coital method that is
notoriously deleterious fo the sperm
motility and viability.? It has none
of the personal, esthetic, or moral
objections raised by not a few
men to coitus interruptus and
masturbation for the collection of
a specimen of seminal fluid ejac-
ulate, a medium that is not as
complete a physiologic or func-
tional vehicle for sperm viability
as is the postcoital cervical spoon

specimen whose sperm are true
survivors at the body temperaturel
at the time of the sperm invasion
process. The spoon method as|
described meets the approval of

church moralists!® for it is pro-
conceptive, permits marital inter-
course, and does not prevent but|
rather enhances spermigration b_“;
providing a continuous virtually
isoionic (pH6.5 to 7.5) physio-
logic medium of optimum viscosity
at body temperature.
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It is no longer necessary to
needlessly sacrifice in the vagina
large numbers of the precious few
available sperm from the unfor-
tunate infertile husband. The
“spoon should be useful to aid deep
deposition of seminal fluid in such

male deficiencies as hypospadia, ~

small penile size, premature ejac-
ulation, small volume ejaculation,
and oligospermia, by providing a
protected trough for the ejaculate
to reach the cervix. A relative
increase in the effective migrating
sperm population can be achieved.
The spoon helps motility through
preservation of maximum fructose
and enzymes and by enabling the
seminal fluid and cervical mucus
to blend as the physiologic fluid
matrix.

Summary.—This is a prelimin-
ary report of a new method for
maximum utilization of the migra-
tion potentiality of the semen. The
Cervical Spoon aids sperm deposi-
tion, sperm survival, and sperm
migration. The method is simple
and acceplable psychologically and
morally. A physiologic postcoital
sample is available for semen

analysis, specially for motility
and viability assay.
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