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Electrodesiccation or chemical agents, such as thrombin
and fibrin sealant, may be used to control 0oozing in the
peritoneal cavity. Electrodesiccation is time consuming
and associated with adjacent thermal damage. Adhesion
formation remains a concern with the use of thrombin and
fibrin sealant. In this study, adhesion formation and various
histological parameters of inflammation were evaluated
following haemostasis with electromicrodesiccation or
thrombin in the rabbit model (n = 36). Following laparo-
tomy, the right uterine horn was subjected to a measured
injury producing sufficient oozing. After the injury was
effected, the animals were randomized to haemostasis with
electromicrodesiccation f = 18) or thrombin (n = 18).
In the first phase of the study, the histological parameters
of acute injury and haemostasis with either modality were
evaluated in two animals in each group. In the second
phase, one, two and 10 animals, in each group, were
submitted to second-look laparotomy on post-operative
days 2, 7, and 15, respectively and the type and extent
of adhesions were quantified. Histological parameters of
inflammation as well as the type and extent of adhesions
were comparable between the two groups. We conclude
that local application of thrombin is not associated with a
statistically greater degree of post-operative adhesions
when compared to electromicrodesiccation.

control bleeding in general and thoracic surgery (Spotnitz
et al, 1987; Kramet al, 1990). However, there remains a
concern that these agents may enhance post-operative adhesion
formation in the peritoneal cavity (Gauwerlgt al, 1990).

This randomized animal study was designed to test this
assumption by investigating whether thrombin, when used to
achieve haemostasis in an oozing model, caused more post-
operative adhesions than electromicrosurgical desiccation. We
also compared the various histological parameters of inflam-
mation with both modalities of treatment.

Materials and methods

Thirty sexually mature, white, female New Zealand white rabbits that
weighed between 3.0 and 4.6 kg were used as the animal model. The
animals were housed in individual cages and fed a standard diet.
Anaesthesia was induced with ketamine hydrochloride (Ketalar;
Eczacibasi AS, Istanbul, Turkey) 35 mg/kg i.m. body weight and
xylazin hydrochloride (Rompun; Bayer, Istanbul, Turkey) 5 mg/kg
i.m. body weight. A small area of the abdomen to accommodate the
incision was shaved. Loose hair was aspirated with a hand held
vacuum and the area further cleansed of hair by using adhesive tape.
The shaved area was prepared with betadine solution. A sterile drape
was then applied over the prepared area. The animals underwent
laparotomy via a midline 3.5 cm incision. The uterine horns were
exposed and an operating microscope was brought on to the surgical
field to carry out the remainder of the procedure. In each animal, the
right uterine horn was subjected to a measured injury. The measured
injury consisted of 12 equidistant cuts made with microscissors at
right angles to the antimesouterine surface of the horn, over a distance
of 2 cm, starting 1.5 cm from the bifurcation. Each cut included the
serosa and muscularis of the uterine horn but did not extend to the
mucosa and induced sufficient oozing of blood. After the injury was
effected, the animals were randomized to haemostasis with either
electromicrodesiccation or thrombin solution. Microbipolar forceps
were used for haemostasis in the electromicrosurgical group. In the
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dilution of 1000 US units of thrombin powder (Thrombin Topical
USP Thrombogen; Johnson & Johnson Medical Inc., Arlington, TX,
USA) in 10 ml of saline, was applied to the injury using a
tuberculin syringe.

In the first phase of the study, the histological changes of the acute

The approaches available to control diffuse areas of capillarwury and haempstasis Wi_th elet_:tromicrosurgery or thrombin solution
bleeding or ‘oozing’ include electrodesiccation or the usevvere evaluated in two animals in each group. Owing to the fact that

of chemical agents such as thrombin and fibrin sealaml.hls would measure only the acute injury, both horns (fou_r _horns for
each group) were used and submitted to the standard injury. Once

Electrodesiccation has several disadvantages. Itis time consunj-

. iated with adi h | d d . Ithe haemostasis was established, the injured horn sections were
Ing, associated with adjacent thermal damage and potentia Pmoved, fixed in formalin and submitted to histological evaluation.

dangerous in the vicinity of vital structures such as the pelvic | the second phase of the study comprising 26 animals, the longer-
side-wall vessels and ureter. The haemostatic properties @rm effects of adhesion formation and histological parameters of
thrombin and fibrin sealant have been well established. In thixflammation were studied. In these 26 animals, only the right uterine
last decade, these two agents have been increasingly usedhrn was submitted to the standard injury as described above and the
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Electrodesiccation or agents, such as thrombin and fibrin
Table I. The meant SD of various histological parameters of sealant, may be used to control such generalized oozing.
inflammation following injury and haemostasis with the use of thrombin or . L . . . .
electromicrodesiccation. Al are non-significant Electrodesiccation is time consuming, associated with adjacent
thermal damage and may be potentially dangerous when used

Congestion  Fibrin Fibroblastic iy the vicinity of vital structures, e.g. pelvic side-wall vessels
deposition activity L . L
and ureter. Local application of thrombin and fibrin sealant to
Thrombin control bleeding has recently gained popularity especially in
acute injury 1.5+ 1.0 0.8+ 0.6 0 ; ; ;
day 2 15+ 07 10 0.8 05+ 0.4 general and thoramc_ surgery. quever, a_dhe5|on fo_rmatlon
day 7 20+ 1.1 15+ 0.8 15+ 0.9 remains a concern with their use in the peritoneal cavity.

, o Our injury model was judged to produce sufficient oozing.
Eéeu‘ig?rr]%?;c’des'ccat'on 90r 08  10:07 0 Thrombin solution was noted to control the oozing shortly
day 2 2.0+ 0 25+ 0.7 1.0 0.6 after its local application in all cases. The extent and type of
day 7 2.3* 0.9 1308 1.3x09 post-operative adhesions, as assessed by second-look laparo-

tomy on day 15, were comparable between the thrombin and

electromicrodesiccation groups. The mean scores of all three
intact left horn served as control for each animal. After this initial histological parameters of inflammation were also comparable
intervention, one, two and 10 animals, in each group, were submittedetween the two groups in both the acute phase and on post-
to second-look laparotomy on post-operative days 2, 7 and 1%perative days 2 and 7. Thrombin, therefore, was neither
respectively. Second-look laparotomy was carried out in the samgggqciated with increased adhesion formation nor worsened
manner as the initial laparotomy. Once the peritoneal cavity wasp histological inflammation parameters when compared to
entered, the type and extent of adhesions were quantified. The typq t icrodesiccati
of adhesions was assigned a score. The scores for filmy, moderate(?yec romicrodesicca !on. ) .y
dense and dense-vascular adhesions were 1, 2, and 3, respectively.Controversy re_malns on_the Eﬁ_eCt of thromt_)ln and fibrin
To quantify the extent of adhesions, microsurgical adhesiolysis wa§€alant on adhesion formation. While some studies report more
performed using the microscissors under the operating microscopéxtensive adhesion formation with the use of fibrin sealant
The surface area involved in the adhesive process was measured (@auwerky et al, 1990), others demonstrate no increase
mn¥ as previously reported (Filmat al, 1986). In short, a piece of (McGaw et al, 1988; Bruelet al., 1993; Bilgin et al, 1995;
millimetric acetate was placed on the surface of the uterine horn, angtyrardet al, 1996; Maranaet al., 1996) and even a reduction
affected areas were traced with a fine-tipped marker. The total Surfac@.indenberget al, 1985; de Virgilio et al, 1990; Tulandi,
area involved in adhesions was expressed in square millimetres. 1991; Caballero and Tulandi, 1992; Sheppatdil, 1993: De

The histological parameters of inflammation evaluated were conges- . . . .
tion, fibrin deposition and fibroblastic activity. Each parameter Wajaco et al, 1994; Takeuchiet al, 1996). The diversity of

assigned a score from 0 to 3, O for none and 1, 2, and 3 for miId,resur[S may be due to differences in study design, injury model,
moderate and extensive, respectively. control group, chemical composition and mode of application

Data were expressed as meanSD. Mann—WhitneyU test was of the fibrin sealant and evaluation of adhesions.

used for statistical analysis. There is paucity of data on the effect of thrombin on
adhesion formation and histological parameters of inflamma-
tion. Wisemanet al. (1992), in a rabbit model, evaluated the

. o » effectiveness of thrombin in achieving haemostasis and its
The mean congestion and fibrin deposition scores of aCutggoct on adhesion formation. The authors also tested whether
injury and haemostasis with electromicrosurgery or thrombin i o4l application of thrombin solution affected the effect
solution were comparabld>(> 0.05) (Table 1). As expected, of oxidized, regenerated cellulose, TC7 (Inter¢eabsorbable

nol f'tt)rr]OblaSt'C (;ictrl]wty W?fhmtf%attt]h's stage. tion. fib Adhesion Barrier; Ethicon Inc., Somerville, NJ, USA). To
n the second phase ot the study, the mean congestion, oMo g thege parameters, the authors used both oozing and
deposition and fibroblastic activity scores were comparable o

days 2 and 7R > 0.05) (Table I) Bleedlng models. For the oozing model, a no. 10 scalpel blade
. K : as used to scrape both sides of each uterine k@@ along
The surface area involved in adhesions as assessed by . .
5 cm length to produce sufficient punctuate bleeding. For

a
fﬁgoglzgag;:ifoirj:ggz ?2;?’ ;; 7W?ns n%or:rﬁ)gr?ﬁrlgn?;';weetrrl]e ble_eding model, four blood yessels on each ut_erine Iigam_ent
(75.0 = 50.0 mn?) groups P > 0.05). The mean scores of were nicked to produceaheawerdegree of_bleedmg_. Following
the grade of adhesions were 1321.1 and 2.0+ 1.1 in the injury, a total of 139 rabbits were random|zgd to six groups.
electromicrosurgery and thrombin groups, respectively( These included (1) control (oozmg or bleeding was allowed
0.05). None of the control horns in 26 animals had adhesiond? StoP quntgneously), (@) throm.bm only, (3) Inter&edly,

(4) thrombin induced haemostasis followed by application of

Intercee®®, (5) thrombin induced haemostasis followed by
Discussion Intercee®@ moistened with heparin and, finally, (6) thrombin
Oozing is not uncommonly encountered during various gynaesoaked into Interceédbarrier before attaining haemostasis.
cological surgical procedures. While individual bleeding ves-Of these six groups, only the fourth and fifth groups had less
sels may be ligatured or desiccated, it may prove difficultadhesions when compared to the controls in both oozing and
to achieve haemostasis in the face of generalized oozindpleeding models. Group 2 (local application of thrombin
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solution) was associated with an extent of adhesion formatioftPotnitz, W.D., Dalton, M.S., Baker, J.et al. (1987) Reduction of
similar to the controls perioperative hemorrhage by anterior mediastinal spray application of fibrin

k - . o . glue during cardiac operationdnn. Thor. Surg.44, 529-531.
Diffuse oozing of the operative site is not uncommon inTakeuchi, H., Awaji, M., Hashimoto, Met al. (1996) Reduction of adhesions
abdominal and pelvic surgery. The pelvic side-wall is prone With fibrin glue after laparoscopic excision of large ovarian endometriomas.

. L. . . . . . J. Amer. Assoc. Gynecol. Laparoscopi®s575-579.
to this condition. Electrodesiccation in such circumstances I%Li'landi, T. (1991) Effects of fibrin sealant on tubal anastomosis and adhesion

time consuming and may be hazardous because of its thermalormation. Fertil. Steril, 56, 136-138.
effects and potential damage to the adjacent structuresviseman, D.M., Gottlick, L.E. and Diamond, M.P. (1992) Hemostasis at a

Although thrombin is quite effective in controlling the condi- bleeding site using thrombin: efficacy of Interc@e@C7) Absorbable
. Adhesion Barrier with and without heparid. Reprod. Med.37, 766—770.
tion, there has been reluctance to use the product, for fear that

it may be adhesiogenic. The present study and the study &feceived on January 9, 1998; accepted on February 27, 1998
Wisemarnet al. (1992) using the rabbit model demonstrate that
the use of thrombin is not associated with a statistically greater
degree of post-operative adhesions when compared to the use
of electromicrodesiccation. However, we should stress that our
study is preliminary and the sample size is limited. In other
words, the absence of significant difference in the extent and
type of adhesion formation as well as various histological
parameters of inflammation between the electromicrodesicc-
ation and thrombin groups may be due to a type Il error.
Further powerful prospective randomized trials, especially in
human subjects, are required further to elucidate this issue.
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