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Proteolytic enzymes
The action of proteolytic enzymes have, in the past, usually been associated with the normal
digestive processes of the body. It is only during the last few years that they have been recognised
as therapeutic agents.

There is also some difficulty in explaining their pharmacological action when used clinically.
Some of the early workers (Morani, 1960; Edelstein, 1960; Blonstein, 1967) have suggested
that they have a direct fibrinolytic effect in reducing inflammatory oedema, by digesting fibrous
material at the site of trauma.

Two questions are raised in relation to these hypotheses:
(1) Can orally administered proteolytic enzymes be absorbed?
(2) If they are absorbed, will they have a direct effect as active proteases of this type must

become bound to proteins of some kind, reducing their activity ?
Avakian (1964) has shown that esterase levels can be measured following the administration

of chymotrypsin and trypsin, and this work was confirmed by Ambrus et alia (1967). Other
workers (Moriya et alia, 1967; Martin et alia, 1957; and Kabacoff et alia, 1963) also confirm
absorption by means of radio-active tracer studies.

The second question is still a matter of speculation. A more satisfactory hypothesis being
that after absorption enzymes become bound to enzyme inhibitors and that other enzymes,
such as plasmin, may be released which eventually digest fibrin material and macro-molecules,
thereby resolving inflammatory oedema.

It has been reported that following trauma there is a considerable rise in the level of enzyme
inhibitors (Chakrabarti, 1969) producing a period of fibrinolytic shutdown, which may prevent
the normal anti-inflammatory action of naturally occurring fibrinolytic enzymes. Traumatic
oedema is thereby maintained and microcirculation restricted.

Recently Margetts et alia (1972), compared the levels of total functioning inhibitors in
patients receiving either a proteolytic enzyme concentrate ('ChymoraF) or an identical placebo,
following surgical trauma. The inhibitor levels were measured pre-operatively and again after
surgery.

The findings showed that in the patients receiving the active drug the initial rise of inhibitor
levels was reversed during the three to five day postoperative period of treatment. In the
patients receiving the placebo or used as controls, the inhibitor levels were maintained for a

much longer period. This work supports the hypothesis that following the administration
of proteolytic enzymes there is a change in inhibitor levels, and that they have an indirect effect
in reducing inflammatory oedema.

Further, laboratory work supports the clinical response reported by many workers, who
have shown that traumatic oedema can be speedily reduced following the administration of
proteolytic enzymes, Shaw (1969), Schwinger (1967) in fractures, Lie and Larsen (1970) in
surgical trauma, Buck and Phillips (1970), Blonstein (1967), Rathgeber (1971), Boyne and
Medhurst (1967) in sporting injuries, Gaspardy (1971) and Hingorani (1968) in intervertebral
disc lesions.

Objective parameters have been used by some workers, Shaw (1969) and Lie and Larsen
(1967), but in most cases, where double-blind techniques were employed subjective assessment
were the only means of estimating recovery rates.

Vasectomy
Vasectomy is a surgical procedure which invariably leads to some degree of postoperative
inflammatory oedema, giving rise to bruising, some pain and disability. It was therefore decided
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to use a proteolytic enzyme concentrate tablet (' Chymoral') in some cases and assess the
difference in recovery rate compared with controls.

Method
Fifty-three healthy males aged between 30-45 years undergoing bilateral vasectomy for steriliza¬
tion were studied. They were divided into two groups. The operative procedure used in both
groups were identical.

Procedure
After preparation of the scrotal skin, local anaesthetic one per cent lignocaine was infiltrated
into the scrotal skin over the spermatic cord which was grasped between the thumb and the
index finger. The incision was 38 mm (1| inches) long through which the dissection of the
vas was made and vasectomy performed. Ligation of the vas was done with 2/0 merselk and
the scrotal skin was closed with 5/0 catgut or silk. Only two mattress sutures were applied
on either side.

The wound was dressed with gauze and the patient was given a scrotal bandage to wear

constantly for two days, and intermittently for the next three or four days. Normal activity
was allowed postoperatively and many returned to work the same day.

The first group consisted of 25 patients who received two tablets of 'Chymoral' q.i.d.
half an hour before meals, one day pre-operatively and for five days postoperatively.

The second group consisted of 28 patients who did not receive any 'Chymoral'.
Haematomata
Both groups were sub-divided into two postoperative treatment categories. The first group
of patients had a pressure bandage and were sutured with 5/0 catgut. The second group had
no pressure bandage and were sutured with fine silk 5/0. This was done to see if these two
procedures significantly affected haematoma formation.

The term haemotoma is used to describe the collection of blood under the skin only.
None of the patients had any significant collection of blood in the scrotal sac.

All patients were seen on the first, second and third postoperative days and on the sixth and
seventh days. The size of the scrotum was measured both pre-operatively and postoperatively
with a tape measure, and the difference noted.

The postoperative haematomata were assessed and classified as follows:
1. Absent or not more than two centimetres in diameter
2. Not more than four centimetres in diameter
3. One half of scrotum
4. Involving scrotum, root of penis and inguinal area

The disability was classified according to the number of days off work as follows:
1. half a day
2. one day
3. two days
4. three days
5. four days
6. five days
7. one week

The postoperative tenderness was classified as follows:
1. Walking without limp, but painful
2. Walking with limp
3. In bed for one day
4. In bed for more than one day

The postoperative scrotal size was classified as follows:
1. Normal
2. Slight swelling, more than two centimetres in diameter
3. Increased more than four centimetres
4. Increased more than five centimetres
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Results
Section one of the table shows the overall results of the trial comparing the 25 patients receiving
proteolytic enzymes and the 28 used as controls.

In section two the cases were then sub-divided into those where a pressure bandage had
been used and the incision sutured with catgut, compared with those with no pressure bandage
and sutured with silk.

Postoperative haenmatomata
There was a significant difference in the number who showed postoperative haematomata of
less than four centimetres in the group taking the active drug as compared with the controls. This
difference, however, was not seen in section two where the patients received different types of
postoperative treatment.

Disability
A similar pattern of results was shown comparing the results at the end of the third day. The
overall comparison in section one was significant in favour of the patients receiving the active
drug whereas the different types of postoperative treatment showed no significant variation.

The use of enzyme treatment is more important in resolving postoperative complications
than the differing types of postoperative treatment.

Postoperative tenderness and postoperative scrotal size
It was considered that postoperative tenderness should be compared in both types of treatment
in those patients who required bed rest following surgery. In the assessment of postoperative
scrotal size a comparison was made with those who were normal following the operation.

A significant difference was found in section one for both these parameters and it also
appears that there was an advantage in using a pressure bandage and suturing with catgut.

From these results it is clear that there is a significant advantage in using proteolytic
enzymes to reduce or resolve the after-effects associated with vasectomy. There is also evidence
that a pressure bandage combined with catgut suturing is to be preferred to suturing with silk
with no supportive dressing in two of the parameters chosen.

Discussion
Vasectomy for sterilization is becoming increasingly popular in this country. Many general
practitioners and others are performing this operation frequently.

It has been shown that scrotal haematoma is one of the complications ofvasectomy. Minimal
bruising and prevention of any inflammation and oedema postoperatively is highly desirable
and prolonged disability must be avoided.

In this study the administration of 'Chymoral' to patients undergoing vasectomy was
studied and it was found that this drug has a significant role in preventing oedema and
haematomata.

It is quite clear from the results shown in the table that those patients who were given
'Chymoral' had minimal bruising and oedema, the resumption of normal activity was earlier
and pain was insignificant.

Summary
Oral proteolytic enzyme is a useful adjunct to other measures used to prevent postoperative
oedema, bruising and haematoma after vasectomy.
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