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Clinical Investigation of Contact Scrotal Thermography in
Diagnosis of Varicocele
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Contact scrotal thermography—

Table 1. Results of contact scrotal thermography
of basic status (No. of patients)

Rt=Lt*

Groups Rt<Lt** Rt>Lt*** Totals
Control 20 0 0 20
Varicocele 3 17 0 20

Grade [ 1 1 ]

Grade 1 0 4 0

Grade 0T 2 12 0 14

*Rt=Lt: Symmetric temperature
**Rit<Lt: Left increased temperature
*¥¥Rt>Lt: Right increased temperature

o] 16.8%, A A¥o| 78.4%, 71LA 57 53.82 ek
WA A e At F4E 2 (E 2).
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Table 2. Changes of spermiogram after varicocelectomy by severity of varicocele

Varicocele Count (10%/ml) Motility (95) Morphology (%) F.1#*
Grade No. of pts Before After Before After Before After Belore After
I 2 25.5 20.5 6.5 10.0 60.0 72.5 0.8 1.3
I 4 41.3 48.0 37.5 64.8 79.3 81.3 28.2 67.6
o 12 38.9 41.7 38.8 46.9 73.8 78.5 47.8 57.9
Totals, Mean 18 37.9 40.7 34.9

46.8 73.4 78. 4 38.2 53.8

* Fertility Index: total counts x motility X morphelogy--10°

Table 3. Contact scrotal thermogram by severlty of varlcocele

Varicocele Pre-operation (No. of pts) Post- operatlon (No. of pts)
Grade No. of pts Rt=Lt Rt<Lt Rt=Lt Rt<Lt
I 1 2
i 0 4 4
i} 12 2 10 10
Totals 18 3 15 16 2
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Table 4. Changes of spermiogram after varicocelectomy by sperm counts

(ﬁfg_{)“;efgggf') Count (10°/ml) Motility (% Morphology (%) F.L*¥
108/ml  No. of pts Berfi(r)fe  Alter Before After Bciforer After 7Before " Afte_r
<40 11 16.8 28.6 36.5 17. 3 69. 4 75.5 9.5 35.1

* Fertility Index: total countsX motility x morphology--10°.

Table 5. Changes of scrotal thermogram after varicocelectomy by sperm counts

>40 7 71.1 53.7 32.3 46.0 79.9 83.0 83.3 83.0

Sperm counts (pre operatlon) Pre -operation (No. of pts) POSl operation (No of pts)

| 10°/m No. of pts Ri=Lt Ri<Lt Ri=Lt li_t“<‘£E777
| T U
} <40 11 2 9 10 1
>40 7 1 6 6 1
Totals 18 3 15 16 2

Table 6. Correlation between changes of scrotal thermogram and spermiogram before and
after varicocelectomy

Scrotal thermogram Sperrmogram aftcr opcratlon*(No of pts)
Before After No. of pts Increased Unchanged Decreiaggtii
Rt<Lt Rt=Lt 13 6 4
Rt<{Lt Ri< Lt 2 0 ] 2
Rt=Lt Rt=Lt 3 2 0 1
Totals 18 8 4 6

* Represented by Fertility Index=total countsx motility x morphology--10°.
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—ABSTRACT—

Clinical Investigation of Contact Scrotal
Thermography in Diagnosis of Varicocele

Byoung Gi Choi, Hwang Choi and
Hee Yong Lee

Department of Urology, College of Medicine and
Institute of Reproductive Medicine and Populalion,
Seoul National University, Seoul 110, Korea

— 238 —

The relationship between scrotal temperature and
infertility has focused primarily on conditions found
in the infertile patients with varicocele. The con-
gestion associated with varicocele with the concomi-
tant temperature elevation and nutritional changes
may cause impared sperm production, since normal
spermatogenesis in the testes takes place under
particular environment of the lower intrascrotal
temperature (32 degree Celsius~34 degree Celsius).
Customarily, higher temperature was observed in
patients with varicocele compared to normal males
without varicocele. That is, in a normal man with-
out varicocele, the temperature of the entire scrotal
skin is symmetrically distributed and generally not
exceeding 33°C. Any asymmetrical distribution of
the skin temperature, in particular, if occurring over
the upper left hemiscrotum or the region of the
pampiniform plexus, suggests the presense of reflux
of warm blood in these veins.

In order to determine varicoceles, subclinical vari-
coceles or other intraserotal diseases, the application
of the contact scrotal thermography was attempted
to normal males without varicoceles and infertile
patients with varicoceles as a preliminary study of
evaluating more thoroughly the value of the tempe-
rature measuring device in the diagnosis of varico-
cele.

The contact scrotal thermographic strip (thermo-
strip, ELC Contact Thergraphie Art. -Nr. 337742,
Bayer) used in this study measures 4emx20cm and
composed of 3 different pieces from 32°C to 34°C,
respectively, The strip reflected the full colour scale
from brown to blue depending on the stimulating
temperature {from colder to hotter regions respec-
tively within the range on each individual strip. A
colour change from black to brown corresponds to
the calibration temperature of the strip. When the
skin temperature is 1°C superior to the calibration
temperature, the colour changes into green, and
2°C higher than the calibration temperature, the
colour changes into blue.

All of the scrotal thermography was performed
at room temperature (18°C~25°C). The patient
stood with the underpart of his body uncovered and

his legs sprcad for 10 minutes. The patient now
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held up his penis with Valsalva’s maneuver, the
examiner applicated the thermostrip against the
scrotal skin. The strip was bended around the
scrotum which was gently pressed to close contact

with the strip.

The subjects of the present study were composed
of 20 normal males without varicocele as control
group, and 20 patients with varicoceles as varicocele
group.

Age distribution of control group ranged from i8
to 35 with the mean of 24 and that of varicocele
group ranged from 13 to 35 with the mean of 27.
Duration of marital life ranged from 2 years to 8
years with the mean of 5 years in 11 patients of
varicocele group.

Chief complaints of the patients with varicoceles
were infertile marriages in 11 patients (55%), tra-
ction pain on lower abdomen in 7 patients (35%),
testicular pain in 5 patients (25%), worm-like-mass
in 4 patients (20%), and sexual impotence in 1
patient (5%).

Testicular sizes of the control group ranged from
15ml to 30ml with the mean of 20ml, and those of
the varicocele group ranged from 12ml to 25ml with
the mean of 18ml. No significant differences in tes-
ticular sizes were noted between right testis and
left one.

Semen analyses were carried out after over 3 days
of abstinence and repeated more than twice on cach
subject.

Spermiogram of the control group was as follows:
volume, 3.2ml (1.5mli~5.8ml); density, 78x10%/ml
-210x108/ml); motility, 55% (50%~75%): mor-
phology, 80% (759 ~90%); pH. 7.5 (7.0~8.5);
and fertility index (total counts x motility X mor-
phology--10%), 112 (48-288).

Spermiogram of the varicocele group was sum-
marized as follows: before varicocelectomy: volume,
2.6ml; density, 38x10%/ml; motility, 35%; normal
shape, 73%; and fertility index, 38. After varicoce-
lectomy: volume, 2.8ml; density, 41x10%/ml; moti-
lity, 47%; normal shape, 78%; and fertility index,
54,

The results of the clinical examination were

recorded according to the severity of varicocele
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staged by Dublin and Amelar (1970), to which the
stage of subclinical varicocele was added.

Grade (: Subclinical varicocele: the reflux is
present in the spermatic vein, but no distension of
the pampiniform plexus can be palpated.

Grade I: Small varicocele: the mass of veins is less
than lem in diameter. The reflux during Valsalva
maneuver can be detected.

Grade I : Moderate varicocele: on palpation during
Valsalva maneuver, the bulk of veins is estimated
to have a thickness of 1 to 2cm.

Grade H: Large varicocele: on palpation, the bulk
of vencus channels is greater than 2cm in diameter
on Valsalva mancuver.

The patients with varicoceles in the present study
were classified as Grade | compesing 2 patients,
Grade 1 containing 4 patients, and Grade I inclu-
ding 14 patients. (Table 1).

Results of the contact scrotal thermography were
as follows: nermal symmetrical thermograms were
observed in entire hemiscrotum of the 20 normal
fertile males without variceceles in the control
group.

Of the 20 patients with varicoceles, asymmetric
hyperthermic areas were noted in upper left hemi-
scrotum in 17 patients (85%), and symmetric iso-
thermic areas were noted in right and left hemi-
scrotum in the remaining 3 patients (159). There
were no patients with hyperthermic area in right
hemiscrotum. (Table 1).

Post-operative examinations were carried out every
2 months after the varicocelectomy.

Changes of spermiograms from pre-operation to
post-operation of the 18 patients with wvaricocelec-
tomy were summarized as follows: density increased
from 38>10%ml to 41x60%ml, motility increased
from 35% to 479%, morphology increased from 73%
to 78%, and fertility index increased from 38 to 54
following varicocelectomy, respectively. (Table 2).

Changes of the contact scrotal thermography from
pre-operaticn to post-operation of the 18 patients
with wvaricoceles who had varicocelectomy were
abstracted as follows: symmetrical or isothermic
thermograms over entire hemiscrotum increased

from 3 patients to 16 patients and hyperthermic
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upper left hemisctotum decreased from 15 patients
to 2 patients after varicocelectomy. (Table 3).

In the patients with sperm density of less than
40 % 10%/ml, spermiograms improved significantly by
the corrective surgery, but in patients with sperm
counts of more than 40x10%/ml, spermiograms were
not changed much by the corrective surgery.(Table
4.

In the patients with sperm counts of less than
40 10%/ml before varicocelectomy, symmetrical ther-
mograms over entire hemiscrotum increased from 2
patients to 10 patients by the corrective operations,
but in patients with sperm density of more than 40
% 10%/ml before wvaricocelectomy, symmetrical cor
isothermic thermograms over entire hemiscrotum
increased from 1 patient to 6 patients by the cor-
rective surgery. However, the differences were not
significant between the groups. (Table 5).

After the

hemiscrotum changed isothermic left and right

varicocelectomy, hyperthermic left
hemiscrotum in 13 patients out of the 15 patients
who were hyperthermic left hemiscrotum before
varicocelectomy (87%), but spermiograms improved
only in 6 patients out of the 13 patients whose
thermograms of left hemiscrotum decreased after
varicocelectomy (46%). (Table 6).

In fact, temperature differences over the varicocele
might be a sign of congestion only but not an
actual cause of the deficient sperm production.
Although improvement in semen analyses and
resultant fertility are high in post-varicocelectomized
patients with varicoceles, there is still a significant
numbers of patients who underwent varicocelectomy
without any changes in the spermiograms or subse-
quent conception rates. Some of these may represent
an inadequate operation, the presence of a contrala-
teral varicoceles or the existence of other factors
causing the infertility. The cause of varicocele still
remains obscure. Definite proof that this is the cause
of impaired spermatogenesis in men with varicoceles
does not exist. The presence of varicocele alone is
not an indication for a corrective surgery unless
there is the siress pattern of semen.

Thermogram of the normal scrotum gives a com-

pletely symmetrical isothermal picture with the
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following characteristics: (1) the scrotal skin is
cooler than that of the medial aspect of the upper
thigh, the temperaturc difference being more than
3°C. (2) the central part of the scrotum is warmer
than the lateral sides. (3) the penile shaft is rela-
tively cold but penile skin is warmer than serotal
skin.

Thermogram of the varicocele is characterized
thermographically by the presence of an area with
increased temperature or hyperthermia. That is,
according to the hyperthermic pattern, localization
and extension of the hyperthermic area can be dis-
tinguished by 2 different types, such as hyperther-
mia of entire hemiscrotum, and hyperthermia limi-
ted to upper part of the affected hemiscrotum.

In conclusion, the value of the contact scrotal
thermography as a diagnosis method to confirm or
detect spermatic venous reflux in patients with
palpable and subclinical wvaricoceles was evaluated.
Results were early and only a small number of
patients had been cvaluated during a relatively
short period. However, the value and efficacy of
the thermosirip seem o be a convenient, sensitive,
inexpensive and useful diagnostic tool available to
any practitioners. It may help us a great deal in
the future in the diagnosis and prognosis of vari-

coceles.
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