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Abstract

Purpose: Haemocoagulase is a topical haemostatic agent which provides the adequate haemosta-
sis after minor oral surgical procedures and it has also been proved to be beneficial in promoting
wound healing. The aim of this study was to check the efficacy of haemocoagulase in stopping the
bleeding and its effect over wound healing after the minor oral surgical procedure. Material &
Method: This study is comprised of 150 surgical sites in 75 patients. The subjects were divided in-
to 2 groups in which Group 1 consists of 50 surgical sites in 25 patients and Group II consists of
100 surgical sites in 50 patients. Group I comprised of the group of simple extraction. In these pa-
tients one tooth socket was selected as haemocoagulase site and the other socket was the control
group in which no drug was used to control haemorrhage. Group II comprised of the group of pa-
tients with bilateral impactions. 50 sockets and surgical sites were sprinkled with Haemocoagu-
lase, and 50 sockets and surgical sites were used as control side in which no drug was used to con-
trol haemorrhage. Results: In Group I bleeding was stopped with the average time of 1.35 minutes,
while at control side bleeding was stopped with the average time of 2.25 minutes. In Group II
bleeding was stopped with average time for haemostasis being 1.46 minutes, while at control side
the bleeding was stopped in an average time of 2.43 minutes. Conclusion: Haemocoagulase after
minor oral surgery not only provides faster haemostasis but also enhances healing.
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1. Introduction

Persistent bleeding from the inaccessible part of the oral cavity can cause distress, agony and discomfort to the
patient and also distract the oral surgeon from operating field leading to frustration and consumption of time. Hae-
mostasis, a physiological arrest of haemorrhage at the site of vascular injury, is a wondrous feat of evolution [1].

Bleeding control in the oral cavity is more concerned as compared to extra oral operating site because already
access is less, and if there is bleeding it further decreases the visibility at the surgical site [2]. Bleeding can be
due to a variety of local or systemic factors. Predisposing factors include negligence of following post surgical
instructions including an avoidance of gargling or rinsing and constant spitting. Pre-existing local infections
such as pericoronitis, periapical granulomas and presence of nutritional deficiency such as anaemia may also be
sited as being significant to the development of excessive bleeding which may require additional haemostatic
agents.

Local haemostatic agents are the compounds that are applied locally to control surface bleeding and capillary
oozing. A good agent should achieve haemostasis in a short period; it should be biocompatible, should not retard
the healing and should work best for a particular surgical procedure [2].

In the past several of these problems with bleeding required the use of various haemostatic measures such as
pressure packing and suturing the socket, and the use of adrenaline pack or acrylic splint, however some time
bleeding is primarily from capillaries which cannot be controlled by mechanical means hence haemostatic drug
would be of particular value in these procedures.

From the very beginning we are using various topical haemostatic agents like Microfibrillar collagen, gelatine
sponge, topical thrombin, feracryllum, bone wax etc. These agents however tend to cause infection and delay the
wound healing.

Haemocoagulase is the first pharmaceutical preparation to be used therapeutically and is based on the coagul-
ative and antihaemorrhagic properties of those fractions isolated from the venom of “Bothrops jararaca” or
“Bothrops atrox 2, 3”. Haemocoagulase reduces the bleeding time, and promotes wound healing by promoting
the growth of capillaries in wound space [3].

Based on its therapeutic uses we have used haemocoagulase as a topical haemostatic agent. With haemocoa-
gulase adequate haemostasis is achieved after the minor oral surgical procedures and it is also proved to be
beneficial in promoting wound healing.

2. Materials and Methods

Present study involves the subjects for the simple blind trial comprised of 150 surgical sites in 75 patients indi-
cated for minor oral surgical procedures (impactions, simple extractions, transalveolar extractions), selected se-
rially from the OPD of department Oral and Maxillofacial Surgery under the approval of ethical committee.

Inclusion and exclusion criteria:

1) No bias of gender, age of the patients was 20 - 50 years.

2) Without any local pathology like cyst, tumors, generalized jaw bone or systemic diseases interfering with
or influencing haemorrhage, clotting or wound healing.

3) Patients with haemogram, bleeding time and clotting time within normal limits and without any bleeding
and clotting disorder.

4) Patients with a fairly good general health (ASA | & II) without any contraindication for minor surgery
and/or local anesthesia.

5) Pregnant patients are excluded from the study.

The subjects were divided into 2 groups in which Group | consist of 25 patients with 50 surgical sites and
Group |1 consists of 50 patients with 100 surgical sites.

Group I—comprised of patients who undergone more than one extractions like full mouth extraction for den-
ture, & orthodontic extraction. In these patients one tooth socket was selected as haemocoagulase site in which
haemocoagulase was used topically by local irrigation to control haemorrhage and the other socket was the con-
trol group in which no drug was used to control haemorrhage. On stoppage of bleeding pressure pack is given on
both sites.

Group ll—comprised of 50 patients of bilateral impactions (Figure 1) in which 50 sockets and surgical sites
were sprinkled with haemocoagulase (Figure 2, Figure 3) so as to stop haemorrhage (Figure 4) and 50 sockets
and surgical sites were used as control side in which no drug was used to control haemorrhage. On stoppage of



K. Majumder et al.

Figure 3. Extraction socket is sprinkled with botroclot.
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Figure 4. Clot formation.

bleeding pressure pack is given on both sites.

The criteria for evaluation were:

1) Time taken for bleeding to cease—the time was measured from application of solution into the socket or
surgical site up to the complete stoppage of bleeding by using a stopwatch. Bleeding time checked on study and
control side by using no other haemostatic measures.

2) Post operative pain and swelling.

3) Nature of wound healing.

4) Complication and side effect.

Post operatively one information chart in the form of a visual analogue scale was given to each patient for
evaluating the post operative bleeding, pain, & swelling and patient has informed how to evaluate these parame-
ters.

No patient suffered from uncontrolled bleeding in our study.

Composition—Each ml of Botroclot* contains:
¢ Aqueous solution of haemocoagulase 0.2 cu.

e Chlorhexidine gluconate solution 0.1 %V/V added as preservative and antiseptic.
o Water for injection quantum sufficient (g.s.).

Mechanism of action:

1) Haemocoagulase

Haemocoagulase has two different enzymatic activities, which promote blood coagulation. One of these ac-
celerates the conversion of prothrombin to thrombin (thromboplastin like enzyme), while the other one causes a
direct transformation of fibrinogen to fibrin monomer, which can be converted by thrombin into fibrin clot
(thrombin like enzyme) [2].

2) Chlorhexidine

a) It acts on bacterial cell wall and gets immediately absorbed on the surface of bacteria. This effect depends
upon the concentration of Chlorhexidine solution.

b) It is an antiseptic and acts by disrupting the bacterial cell membrane.

Dosage:

1) Local haemorrhagic therapy—in localized haemorrhage after extraction capillary haemorrhage due to sur-
gical intervention 5 to 10 drops of haemocoagulase placed at socket site.

2) Prophylaxis for haemorrhage—1 ampoule of 1cc (contains haemocoagulase > 1 NIH unit) .M. 2 to 3 hours
prior to intervention and 1 ampoule of 1 cc I.V. 30 minutes prior to surgical intervention.

3) Treatment for haemorrhage—1 ampoule of 1 cc (contains haemocoagulase > 1 NIH unit) I.M or LV re-
peated after a few hours (8 hourly) until desired effect obtained.

"Market preparation for haemocoagulase.
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Contraindication;
e Venous and arterial thrombosis.
o Disease with tendency to intravascular coagulation.

3. Results

In this study 150 surgical sites in 75 patients are divided into two groups. The student t-test for equality of
means was used to draw the results.

In Group | bleeding was stopped at haemocoagulase side in a range of 1.00 - 1.75 minutes in all the patients
with average time to achieve haemostasis being 1.35 minutes. While at control side bleeding was stopped in
range of 1.75 - 2.75 minutes with average time to achieve haemostasis was 2.25 minutes. Hence faster haemos-
tasis achieved at haemocoagulase side (P = 3.95) statistically significant (Table 1).

Table 2 showed that at haemocoagulase side 18 patients (36%) had pain after 2 hours increasing up to 20 pa-
tients (40%) by 3 hours while by 6 hours number of patients reduced to 8 (16%). While on a control side 8 pa-
tients (16%) had pain after 3 hours increase up to 25 patients (50%) by 6 hours and reduced to 12 patients (24%)
by 9 hours (P = 0.703).

Table 2 also showed that at haemocoagulase side 13 patients (26%) had swelling after 1 hour and reduced to
7 patients (14%) by 2 hours. At the control side 20 patients (40%) had swelling after 1 hour and reduced to 16
patients (32%) by 3 hours (P = 0.273).

In Group |1 bleeding was stopped in a time range of 1.00 - 2.00 minutes in all the patients on haemocoagulase
side with average time for haemostasis being 1.49 minutes. While at control side the bleeding was stopped in a
time range of 1.75 - 3.00 minutes with an average time for haemostasis being 2.47 minutes. Hence faster hae-
mostasis was achieved at haemocoagulase side (P = 4.23). Statistically significant (Table 3).

Table 4 showed that 13 patients (26%) had swelling after 9 hours increasing to 23 patients (46%) by 2nd day
and reduced to 3 patient (6%) by third day in the haemocoagulase side patients, while 10 patients (20%) had
swelling after 9 hours increasing to 19 patients (38%) by 2nd day and reduced to 13 patients (26%) by 3rd day in
control patients (P = 0.706).

Table 1. Time required for stoppage of bleeding.

Time\minute Haemocoagulase side Control side
0.0-1.0 05 00
1.0-1.25 20 00

1.25-1.50 18 00
1.50-1.75 07 08
1.75-2.00 00 22
2.00 - 2.25 00 09
2.25-2.50 00 08
2.50-2.75 00 03

Table 2. Duration of pain and swelling post operatively.

Time\minute ~ Haemocoagulase side (pain) Control side (pain) Haemocoagulase side (swelling) Control side (swelling)
1 hour 04 03 13 20
2 hours 18 02 07 16
3 hours 20 08 01 09
6 hours 08 25 00 00
9 hours 00 12 00 00
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Table 3. Time required for stoppage of bleeding.

Time\minute Haemocoagulase side Control side
0.0-1.0 03 00
1.0-1.25 16 00

1.25-1.50 20 00
150-1.75 09 06
1.75-2.00 02 16
2.00 - 2.25 00 15
2.25-2.50 00 10
2.50-2.75 00 03

Table 4. Duration of pain and swelling post operatively.

Time\minute ~ Haemocoagulase side (pain) Control side (pain) Haemocoagulase side (swelling) Control side (swelling)
1 hour 00 00 00 00
2 hours 00 00 00 00
3 hours 02 06 06 02
6 hours 09 05 05 06
9 hours 11 09 13 10
2nd day 25 18 23 19
3rd day 03 12 03 13

Table 4 also showed that 11 patients (22%) had pain 9 hours after procedure increasing up to 25 patients
(50%) by 2nd day. While on the third day number of patients reduced to 3 (6%) in the haemocoagulase side pa-
tients while in the control patients 9 (18%) had pain 9 hours after procedure increasing up to 18 patients (36%)
by 2nd day and reduced to 12 patients (24%) by 3rd day (P 0.604).

4. Discussion

Bleeding at the surgical site is very disturbing both for the patient and the surgeon. There are several conven-
tional haemostatic techniques to minimize blood loss. Mechanical means include manual pressure, ligature and
the application of a tourniquet. However, these methods can be labour intensive and add time to the operative
procedure [4]. Sealing of bleeding vessels can also be achieved by thermal methods such as electro cauterization
or laser cauterization, but these create areas of char and necrotic tissue, increasing the likelihood of infection and
damaging wound edges. This may lead to impaired healing [5]. Conventional methods are also less effective in
controlling bleeding from complex injuries and where access to the area of bleeding is difficult. Topical hae-
mostatic agents may be particularly useful in such situations.

Several topical haemostatic agents are currently available in a range of configurations. They exert their effect
in a variety of ways. Some improve primary haemostasis, whereas others stimulate fibrin formation or inhibit fi-
brinolysis [6]. Some are a preparation of a procoagulant substance in combination with a vehicle such as colla-
gen matrix. Others use a matrix to provide a template for the endogenous coagulation cascade to achieve hae-
mostasis. Factors affecting the selection of an appropriate topical haemostat include the type of procedure, cost,
severity of bleeding, and the personal experience and preference of the surgeons.

Topical haemostats can be broadly classified as follows:

1) Collagen based haemostats i.e. avitene, helistat. The helical structure, and large surface area it provides, are
important for the haemostasis [4]. Contact with a bleeding surface attracts platelets. These agents are commonly
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combined with a procoagulant substance, often thrombin, in order to enhance the result. Adverse effects of these
agents are very rare like formation of granulomatous masses, adhesion formation, and allergic reactions.

2) Gelatine based haemostats i.e. surgifoam, gel foam. The mechanism of action of gelatine-based haemostats
is not fully understood, but seems likely to involve physical surface effects rather than any action on the blood
clotting mechanism. Gelatine-based devices have been reported to induce a better quality clot than collagen
based haemostats [7]. The safety of these agents and the extent of tissue reactions against them have not been
clearly elucidated. However, transient granulomatous inflammation of variable intensity was observed.

3) Cellulose based haemostats i.e. surgicel. Oxidized cellulose and oxidized regenerated cellulose have been
in use for several decades. A number of mechanisms are thought to contribute to their haemostatic action, in-
cluding blood absorption, surface interactions with proteins and platelets, and activation of both the intrinsic and
extrinsic pathways [8]. These agents raise significant safety concerns. Surgicel granulomas have been reported
at a number of sites and postoperative neurological complications [9] are also seen in some cases.

4) Albumin derived haemostats i.e. bioglue. Tissue adhesives have been used widely for decades, for both
their haemostatic and sealant properties. The main disadvantage of bioglue is that it can leak through suture
tracks.

5) Polysaccharide based haemostats i.e. traumadex, MPH. These are the agents based on polysaccharides are a
relatively recent addition to the haemostatic arsenal. Two broad categories are currently available, the first con-
sisting of N-acetylglucosamine-containing glycosaminoglycans and the second microporous polysaccharide
haemospheres (MPH) [10].

6) Inorganic haemostats i.e. quick clot. Inorganic agents are also a relatively recent addition to the range of
haemostats. QuikClot is based on zeolite, a substance that has been used previously for ion exchangers and
catalysts [11]. The manufacturer suggests that its mechanism of action is related to the absorption of water from
the bleeding site, leading to an increase in the concentration of platelets and clotting factors. Others have re-
ported that it is able to activate coagulation directly [12] and it has also been suggested that the exothermic reac-
tion associated with the absorption of water might lead to cauterization of local bleeding vessels. Unfortunately,
the exothermic reaction associated with QuikClot, while possibly being partially responsible for its efficacy, can
produce injuries. Partial and full-thickness burns have been described in swine after QuikClot application.

Rakoz suggested various newer local haemostatic agents in extraction site which include TranexamicAcid
mouth wash, fibrin glue, cyanoacrylate, thrombin, microfibrillar collagen and oxidized cellulose [3]. It is con-
ceivable however that mouthwash may have effect on superficial clot but not on bleeding from the depth of the
socket, a region not accessible to mouth wash. Resorbable haemostatic agents such as gel foam, absorbable col-
lagen, microfibrillar collagen etc. have risk of adherence and infection especially if any portion remains unab-
sorbed by tissue [13] [14]. Biological agents such as thrombin, fibrin glue are technically difficult to manipulate
especially in wet regions. All these agents are very costly.

Haemocoagulase is an enzyme complex, based fundamentally on coagulant and antihaemorrhagic properties
of fractions isolated from the poison Bothrops jararaca. Its main function is conversion of fibrinogen to fibrin
even in the absence of clotting factors. This thrombin like action is present even in the presence of antithrombin
and is not absorbed in fibrin clot hence the action of haemocoagulase is prolonged.

It is completely free of neurotoxins and other toxic substances. It is pale yellow crystalline powder which is
sparingly soluble in water but readily soluble in phenolated saline. It is active over a wide pH range of 4 to 8. A
clotting enzyme of the venom Bothrops jararaca denoted FC-Bj was purified by gel chromatography on Sepha-
dex G-100. The clotting factor coagulates fibrinogen to fibrin. The protein was of serine type. The amidolytic
activity of this enzyme was resistant to inhibitors such as heparin, aprotinin, EDTA. The importance of the dis-
ulfide bridges for the structural integrity of the purified enzyme was indicated by the loss of amidolytic activity
in the presence of beta-mercaptoethanol [15].

A platelet aggregating enzyme PA-Bj was also isolated from the venom of snake Bothrops jararaca [16].
Haemocoagulase has two different enzymatic activities, which promote blood coagulation. One of these accele-
rates the conversion of prothrombin to thrombin (thromboplastin like enzyme), while the other one causes a di-
rect transformation of fibrinogen to fibrin monomer, which can be converted by thrombin into fibrin clot
(thrombin like enzyme). In vitro the thrombin like enzyme coagulates fibrinogen by gradually splitting off fi-
brinopeptide A and B. This gives rise to des-A-fibrin monomer, which polymerize end to end to form fibrin clot.
In the circulating blood the des-A-fibrin monomer produced by haemocoagulase remains in solution because it
forms a complex with native fibrinogen. These complexes of high molecular weight accelerate the platelet ag-
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gregation also helped by the enzyme PA-Bj and reduce capillary permeability at the site of vascular injury.

The thromboplastin like enzyme activates factor X essentially in the presence of factor Il released from the
platelets aggregates at the bleeding site. The activated factor Xa then supports thrombin formation at the site of
haemorrhage. However in vitro thromboplastin like enzyme can convert prothrombin to thrombin even in the
absence of factor 11 and factor X.

Haemocoagulase induced fibrin deposition librates structurally different degraded products. These products
may have decisive role in improving the wound repair on haemocoagulase. However this warrants future pros-
pective research.

In the present study haemocoagulase is applied topically on the extracted tooth socket and compared with the
extracted socket without haemocoagulase. The average time for stoppage of bleeding at the test side was 1.35
minutes compared to 2.25 minutes at the control side. Duration of post operative pain and swelling was also less
on the haemocoagulase side as compared to control side. Haemocoagulase is also applied topically after removal
of impacted tooth. In all these surgical procedures the average time of stoppage of bleeding was 1.46 minutes at
the test side compared to 2.43 minutes at the control side. Duration of postoperative pain and swelling was also
less.

K. V. Ramesh, D. R. Kulkarni, in 1990 [17] done a study in view of the importance of blood coagulation in
wound healing, botropase, a fractionated snake venom used as systemic haemocoagulant, to arrest bleeding, is
studied on different wound models in albino rats. Physical, biochemical and histological evaluation revealed that
botropase promotes reparative process. Pro-coagulation effect and other enzymatic actions of botropase may be
responsible for augmentation of healing.

Dr. Babu S. Parmar, Dr. Samir mansuri in 2006 [2] done a study and stated that use of haemocoagulase after
lower third molar surgery not only provides faster hemostasis but also enhances healing by rapid formation of
healthy tissue and reducing the amount of infection which may alter the normal healing process. Although
physical, biochemical and enzymatic catalytic reaction may still be required for correct evaluation of wound
healing process with haemocoagulase. This could not be evaluated in our study and is one limitation in our study.
Also haemocoagulase is said to be ineffective rarely in the presence of low fibrinogen level in the blood. In this
study preoperative antibiotics, enzymes and other drugs were not used therefore reduction in pain and improve-
ment in wound healing could be attributed to the action of the drug only. We have not encountered any compli-
cation like dry socket, trismus or altered sensation at the surgical site.

5. Conclusion

In the present study haemocoagulase is applied topically on the extracted tooth socket which has been acted as
the test side and compared with the extraction socket where no additional haemostatic measure has been applied
which has been acted as the control side. It is concluded from this study that the use of haemocoagulase after the
minor oral surgery not only provides faster haemostasis but also enhances healing by rapid formation of healthy
tissue and less chances of infection. Based on our results further studies are required where we can prove the use
of haemocoagulase in haemophilic patients and other surgical patients.
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