Zag. Vet. J. (ISSN. 1110-1458) VOL. 35, NO.3 (2007) PP.85-94 85

Comparative Study Between Histoacryl And Suture For Tonsillar Bleeding
(An Experimental Study)

Ahmed El-Sayed Behery”, Khaled A . Mohamed, El-Sayed A. Ibrahim,
and Mohamed F. Attia*
Dept. of Surgery Faculty of Vet Medicine Zagazig University# and Dept. of
Otorhinolaryngology, Faculty of Med. Zagazig University

ABSTRACT

This work was planed to evaluate using the N-butyl cyanoacrylate adhesive (Histoacryl) in
experimental tonsillectomy through macroscopic and histological assay compared to the
common used ligation method. The study was conducted on 12 apparently healthy dogs of native
breed ranged from 3-12 months of age and weight 5-12Kg. The animals divided into two
separate groups of 6 dogs. The tonsils were removed in the two groups. Hemostasis of the blood
supply of the removed tonsils by suture ligation was used in one group and by application of
tissue adhesive, monomeric n-butyl-2-cyanoacrylate, Histoacryl (B. Braun Petzold GmbH
Schwarzenberger Weg Germany) on vascular bed in the second group. The animals were daily
observed and clinically examined for 6 weeks. One animal from each group was sacrificed
weekly until the end of the experiment and tissue specimens were obtained from the tonsillar
fossa of animals for histopathological examination. Statistical analysis of the data of the clinical
examination (temperature, pulse & respiration) was carried out. Moderate morbidity and
increase in pulse and respiratory rates during the first day of post operation were noticed in the
suture- ligation group. Mild depression and non-significant change in body temperature, pulse
and respiratory rate were observed in the group of Histoacryl -application. Histopathological
examination of specimens taken from the sacrificed animals of the first group revealed
revitalization of the epithelium and more leucocytic infiltration after one week of the operation
and nearly complete healing of wounds and collagen fibrosis three weeks post operation.
Whereas mild inflammatory reaction and complete healing were observed after two weeks from
application of Histoacryl in the second group. It was concluded that using of N-butyl-
cyanoacrylate was superior to conventional suture ligation technique in tonsillectomy by virtue
of 1t speed, ease, and accuracy of application. It provides effective hemostasis with good
systemic and local compatibility in addition to no adverse inflammation. Further studies,
including clinical trials are needed to assess using of N-butyl-cyanoacrylate in humans
tonsillectomy.

INTRODUCTION

The tonsils are two masses of lymphoid
tissues on the back of throat and help fight
against infections (7). However, in some

procedures than in the past (3). There are a
variety of traditional surgical approaches have
been developed in the hope of decreasing the
operative time and postoperative pain in

people, particularly in children with larger
tonsils, they can perform less efficiently;
frequent throat and ear infections were
accompanied, breathing was obstructed and
chronic cryptic tonsillitis resulted. In these
cases, tonsillectomy is beneficial. There seems
to be no adverse effect on the immune status
or health of patients who have had them
removed (2).

Improved anesthetic and surgical
techniques have made these operations safer

addition to bleeding (3-11).

Post surgical hemorrhage is the major
complication of tonsillectomy and potentially
life-threatening occurrence. The incidence rate
of post-tonsillectomy bleeding that requires
surgical control ranges between 5-20% (12). A
higher rate of primary bleeding is attributed to
the ligature and the cause of secondary
bleeding may be believed from sloughing of
the superficial eschar from the tonsillar fossa
(4,13, 14).
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In the last 20 wyears, surgeons have
become increasingly interested in replacing
and augmenting convention sutures by means
of adhesive bonds in the closure of surgical
wounds. Fibrin glue and tissue adhesive have
been used to reduce the incidence of
postoperative hemorrhage as they immediately
harden by a chain growth polymerization
reaction when exposed to tissue fluids. The
butyl (Histoacryl) and octyl (Dermabond) have
been the most successful derivatives of the
polymer, particularly when used in the skin

closure and in ear, nose and throat surgery
(15).

The question then is, can the post-
tonsillectomy bleeding be prevented by tissue
adhesive (Histoacryl). This study aimed to

evaluate using the N-butyl cyanoacrylate
adhesive  (Histoacryl) in  experimental
tonsillectomy through macroscopic and

histopathological examination compared to the
common used suture ligature.

MATERIAL AND METHODS

The study was carried on 12 apparently
healthy dogs of native breed. The animals
ranged from 3-12 months of age and weight 5-
12Kg. They kept in cages two weeks before
experiment for observation and they
prophylactically administered wide spectrum
anthelmintics, Dectomax in a dose of
0.2mg/kg.B.W. Imizol was injected against
babisiosis and anaplasmosis with a dose of
Iml/25kg B.W. The animals fed ad libitum.
The animals were classified into two groups of
6 dogs.

Anesthesia and control:

All dogs were subjected to general
anesthesia. They were premedicated by
acepromazine 0.15mg/kg (Vetranquil 1%,
Albrechet, and Aulendorf). Anesthesia was
induced by thiopental sodium (Epico)
20mg/kg B.W. 2.5% I/V. Dorsal recumbence
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of animals was allowed and the head was
extended and fixed to the table.

Procedures:

The oral cavity was widely opened
with the aid of mouth gag. The tongue was
fully retracted and by the aid of tongue
depressor the tonsils were observed. The tonsil
was grasped by a tonsil holding forceps and
pulled medially. The anterior pillar was
incised and by a scissor beginning at the upper
pole of the tonsil. The tonsil was bluntly
dissected between its capsule and muscular
bed until reaching its the lower pole (extra
capsular tonsillectomy)

In the first group: the lower pole containing
the major blood supply of the tonsil was held
by clamps and the tonsil was removed.
Ligation of the blood vessels was attempted by
2/0 silk. The tonsil on the other side was also
removed by the same methods.

In the second group, the blood vessels were
clamped and the tonsils was removed. The
Histoacryl vial (B. Braun Petzold GmbH
Schwarzenberger Weg Germany) was grasped
and inverted where the tip observed filled by
the adhesive material. A piece of gauze was
held against the wounded area to avoid
running off the adhesive material when it is
applied. The tip of the vial was removed and
then the plastic vial was squeezed for dropping
in the wound immediately after removal of the
blood wvessel clamp. Histoacryl polymerizes
and hardens within seconds after application.
The piece of gauze was removed and any
instrument would keep away from the glued
area during the polymerization process. If this
was occurred, Histoacryl can remove from
instrument by acetone. The other tonsil was
removed and Histoacryl was applied.

Aftercare:
Broad-spectrum antibiotics of
Enrofloxacine 10%, (El Nasr Pharmaceutical
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chemical Co Egypt Abou Zaabal) 2.5mg/kg s/c
was used for three days. The animals were
daily observed through: the clinical
examination {temperature, pulse &
respiration), blood oozing from the mouth,
examination of the tonsillar fossa and
returming to the normal feeding.

The amimals were sacrificed; where
weekly one ammal from each group until the
end of the experiment (6 weeks). Tissue
specimens were obtained from the tonsillar
fossa of animals after scarification of animals.
The specimens embedded in paraffin sections
and stained by Hematoxylin and Eosin for
Histopathological examination.

RESULTS

Duration of operation:

The animals in the first group of suture
ligation after tonsillectomies, tolerated an
average of 22 minutes procedure. The animals
in the second group of Histoacryl application
spent an average of 15 minutes procedure.

The clinical examination:

In the first group, the animals were
reluctant to feed at the first day and observed
difficult food swallowed at the second day.
Appetite returned to the normal by the third
day post-tonsillectomy. There were un-noticed
change in the body temperature while there
were increase in both pulse and respiratory
rates during 12-24hs. post-operative (Table 1
and Fig. 1). Edema and congestion of the
wounded area and suwrrounding mucous
membrane were observed during the first three
days post-operative (Fig. 2).

In the second group, the animals returned
to the normal appetite in the second day of
operation. Daily examination of animals
revealed un-noticed change in the body
temperature, pulse and respiratory rate (Table
1 & Fig. 1). Mild edema and congestion were
observed (Fig.3).
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Microscopic picture:

In the first group revitalization of the
epithelium, thrombosis, and fibrosis as well as
dilated and regenerated capillary vessels with
more leukocytes infiltration were apparent
after one week of the operation (Fig. 4 & 5).
Complete healing and collagen fibrosis were
observed after three week of operation (Fig.6).

In the second group, revitalization of the
epithelium with mild leucocytic infiltration
were observed one week post-operative
(Fig.7). Complete healing epithelilzation of
the tonsillar fossa wounds were observed after
two weeks of operation (Fig.8). The samples
obtained after 6 weeks observed complete
maturation of collagen fibers and stratified
squamous epithelium mucous membrane (Fig.
9.

DISCUSSION

Tonsillectomy is an effective and safe
surgical procedure when the appropriate
indications are present. The post-surgical
hemorrhage is the major complication of
tonsillectomy and potentially life-threatening
occurrence. A higher rate of primary bleeding
attributed to the ligature and the cause of
secondary bleeding may be believed to
sloughing of the superficial eschar from the
tonsillar fossa. Therefore it leads to increase
the interest in replacing the conventional
sutures by means of adhesive materials. A
tissue adhesive may be defined as a substance
that by polymerization will hold tissues
together (76). Also it was mentioned that
cyanoacrylate  imjection  achieves rapid
hemostasis and obliteration of the treated
varices (17).

The time of the operation with Histoacryl
application was shorter than with the suture
ligature. This result was similar to that
recorded by (18) who mentioned that N-butyl-
cyanoacrylate was superior to the standard
suture technique by virtue of its speed, ease
and accuracy of application in addition to
absence of adverse effects.
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Table 1. Change in body temperature, respiratory rates and pulse rates,
Temp Resp. Pulse
DPO I group | 2" group | I"group | 2" group I group 2" group
before 39.02 39.1 18.3 18.3 85.8 79.17
1d 39.45 39.25 40 25,3 144.17 95
2d 39.42 39.15 37.5 233 125.8 91.67
3d 39.35 30.1 S 22 116.67 84.17
4d 392 38.95 233 19.67 96.67 80.8
5d 39.13 39.1 19.3 19 89.17 79.17
6d 39.15 38.89 18.5 18.67 85.8 80
7d 39.05 38.97 18.5 18.17 81.67 80
2w 39.03 39.12 18.2 18 85 83
3w 39.05 39.15 1 .13 13.5 B3 80
dw 38.8 39.15 18 18 81.67 76.67
Sw 38.88 39.05 19.5 19 80 g
ow 39.12 39.03 18 20 75 65
DPO = days post operative, d= day, W= week,

i—¢— Temperature 1st group ---= - Temperature 2nd group —&— Respiration Ist group |
| %" Respiration 2nd group —*— Pulse st group

------ Pulse 2nd group
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Figure 1. Mean change in body temperature, respiratory rates and pulse rates.
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Fig. 2. The macroscopic picture of tonsillar fossa post-
tonsillectomy using dissection and suture ligature
observing edema and inflammatory reactions.

Fig. 3. The macroscopic picture of tonsillar fossa post-
tonsillectomy using dissection and Histoacryl

application observing slight edema and mild
inflammatory reactions.
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Fig. 4. The histopathological
examination of specimen taken
from the tonsillar fossa, one week
post operative of suture ligation
group showed revitalized
epithelium. H&E x 300

Fig. 5. The histopathological
examination of specimen taken
from the tonsillar fossa, one
week post operative of suture
ligation group showed
leucocytic infiltration of the
submucosa . H&E x1200

Fig. 6. The histopathological
examination of specimen taken from
the tonsillar fossa, three weeks post
operative of suture ligation group
showed complete healing by
epithelialization. H&E x300
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Fig. 7. The histopathological
examination of specimen
taken from the tonsillar fossa,
one week post operative of
Histoacryl group showed re-
epithelialization and mild
inflammatory reaction, H&E
x300

Fig. 8 The histopathological
examination of specimen taken
from the tonsillar fossa, three
week post operative of
Histoacryl group  showed
complete healing by
epithelialization, H&E x300

Fig. 9. The histopathological
examination of specimen taken
from the tonsillar fossa, 6 week
post operative of Histoacryl
group showed maturation of
epithehal;ization and collagen
fibers {normal ncous
membrane), H&E x300
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Moderate morbidity, difficult swallowing
and dysnea in first group were due to the
edema observed post the suture ligation. These
observations in addition to the postoperative
pain and bleeding were recorded in human
beings (19, 20). Anorexia of the first day and
normal appetite recorded in animals with
Histoacryl application may be due to mild
edema observed the minimal postoperative
pain manifested. The rapid tissue union, no
need for sutures removal, antimicrobial effect,
the application of adhesive bonds is less
painful than suturing and repair of early fistula
were the advantages of using the a.dheawc
bonds compared with the conventional sutures
in different surgical areas (21-23). Increase in
both pulse and respiratory rates post
tonsillectomy and suture ligation was I
agreement with the results of (24). On the
other hand, un-noticed change in temperature,
pulse and respiration may be due to the
minimal degree of tissue damage and minor
pain reflected from application of Histoacryl.

Moderate edema and congested oral
mucosa observed in animals of the first group
than in animals of the second group may be
due to the irritation of suturing and collection
of food particles on the suture. Histoacryl
forms a layer isolates the healing process from
any cause leading to inflammatory response in
wounds of the skin (23, 26).

About the microscopical picture in the first
group, there were revitalization of the
epithelium and more leucocytic infiltration in
the first week and nearly complete healing of
wounds and collagen fibrosis at the third week.
Whereas mild inflammatory reaction and
healing completed after two weeks were
observed in the second group. These results
were in agreement with that reported (27,28).
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