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Abstract: The choice of surgical incision in the abdomen is determined by access for surgery. It has been
suggested that utilizing a transverse or oblique rather than a midline incision may influence other parameters
such as duration of surgery, recovery and complication rates. However, there is a little study as to whether a
particular incision confers any advantage. The aim of the study was to determine whether a dorso-lateral
incision or a transverse incision confers any advantage to the rats. Ninety five 16 weeks age female Sprague-
Dawley rats were divided into two groups. Ovariectomy was preceded either by a single dorso-lateral incision
(in the first group, n=45) or a single transverse lateral incision (in the second group, n=50). Animals in group
A (vertical incision, n= 45) had a mean weight of 259.11±20.31 and those in group B (transverse incision, n=50)
weighted 254.20±20.31 g, There was significant differences in the duration of surgery in the two groups
(p<0.001). Although wound healing time for group B was slightly shorter than group A (9.46±0.973 day vs
9.78±1.380 day); none of the distributions of wound length and healing percentage per day showed significant
variation between these two groups. The success of a surgery procedure performed through an abdominal
incision depends on careful selection of the incision site and proper closure of the wound. In comparison of
these two types incision for ovariectomy of rat, the operation as conducted in group B (Transverse Incision)
was technically easier, less time consuming and less wound healing duration. 
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INTRODUCTION decreased bone density, and perhaps an increased risk for

Experimental  animal  models  play an important role for research (e.g., expense of purchase and care, relatively
in improving the knowledge of the aetiology, small numbers of animals available, risk for disease
pathophysiology,  and  diagnosis, as well as on transmission to humans, limited facilities for
preventive and therapeutical techniques, regarding experimentation). Thus, it may be useful to consider
menopause [1]. nonprimate animal species as potential models for

Menopause, normal biological process in middle-aged pathophysiological changes associated with loss of
women, is associated with loss of fertility and increased reproductive function [3].
risk  for  osteoporosis and cardiovascular disease. The The choice of an in vivo experimental model is
use of  animal  models is a  very powerful tool for the conditioned by a lot of factors: the reliability, the
preclinical assessment of potential therapies for reproducibility, the feasibility and often some factors
menopause. Appropriate animal models allow in-depth linked to equipment and costs which are also very
investigation  of  biological  mechanisms  that  underlie important [1]. 
the increased risk for adverse health events in Rats are currently principal laboratory animals, used
menopausal women [2]. Although some species of older to investigate this process, since they are inexpensive to
female nonhuman primates experience a menopause-like maintain, grow rapidly, have a relatively short lifespan
condition, with cessation of reproductive cycles, and are widely available [4].

atherosclerosis, several factors restrict their usefulness
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Ovariectomy itself can be performed in some different Then rat transferred to the surgery room. A 2 cm
ways. The choice of operative method is very important, incision was made on the dorso-lateral area from the
particularly, when it is necessary to operate of a high second either to fifth lumbar vertebrae (Vertical incision-
animal's number in a short time [5]. in group A) or to middle part of abdomen (Transverse

There are several types of incision for doing incision- in group B) using a scalpel blade. Incision was
ovariectomy in rats, such as single midline dorsal skin of minimum length to allow the extrusion of ovaries. The
incision [6] two dorso-lateral incisions [5] single dorso- skin of rats is so loose that the skin incision can be
lateral incision, and single transverse lateral incision. retracted from one side to the other to remove each ovary

The aim  of the study was to present and compare from the same skin incision. Then 1.5 to 2 cm peritoneal
two recent operative methods (single dorso-lateral incision was made with iris scissors or a scalpel blade.
incision and single transverse lateral incision), regarding The left ovary and associated fat  were  easily  located
the duration of procedure, the degree of difficulty of and exteriorized by gentle retraction. The procedure was
operative technique, access to gonads and duration of repeated for right ovary through same incision in both
wound healing. groups. After ovaries' removal,  peritoneal  cavity and

MATERIALS AND METHODS Muscle layers -3/0 Vicryl continues, skin - 3/0 Vicryl

Animals: Ninety  five  female  Sprague-Dawley rats with maintained throughout the operation. After operation,
16 weeks age and mean weight 256.52±20.35 were enrolled animal was covered with paper in order to avoiding
in this study. They were obtained from the NORTHERN hypothermia.
RK supplier (Malaysia) and housed in groups of two
under standard laboratory conditions. They were kept at Evaluation of Wound Healing: To evaluate wound
constant room temperature (28±2°C) under a 12/12 h healing, duration of healing, absolute and normalized
light/dark cycle at least 20 days prior to surgery in animal length area of the wound were used. The maximum length
house of Faculty of Medicine and Health Sciences, area was measured on the second day after surgery.
University Putra Malaysia (UPM). The animals were Thereafter, this measurement was carried out every two-
accessed to a standard rat chow pellet (Gold Coin day until full healing occurred. The healing percentage or
FEEDMILLS (M), Malaysia) and tap water freely. All the normalized values were calculated by dividing the
animals  received human care and experiments were maximum length of the wounds by that measured on the
carried out according to the criteria outlined in the "Guide 2 day after surgery. The "duration of wound healing"
for care and use of laboratory Animals" set by the ACUC was the time taken for full contraction of the wound.
of Faculty of Medicine and Health Sciences, University Wound healing percentage was calculated using the
Putra  Malaysia  (UPM).  Rats   randomly   allocated  in equation [(L –L )/L ×100], where L and L  are the
two groups (Group A including 45 and Group B including maximum wound lengths on the second and any other
50 rats). day, respectively [7].

Surgical Procedure: All surgical procedures were Statistical Analysis: Data are presented as mean and
performed by the same surgeon for two groups. Prior to standard deviation. The data were analyzed using the
surgery, rats' weight were measured by a digital weighting two-tailed Student's t-test to compare the two groups of
mashie. Then they were anesthetized with a combination rats. Correlations between these parameters were analyzed
of xylazine (10 mg kg ) and ketamine (75 mg kg ) given using the Pearson test. The statistical significance level1 1

intraperitoneally (IP). Following anesthesia, the animals was set at 0.05.
were placed in left lateral position. The left flank of the
rats (landmark the ovaries: caudal end of the ribs on left RESULTS
lateral side of the animal) was shaved with electric clippers
and  furs  removed completely. The area was washed Animals in group A (vertical incision, n=45) had a
using chlorhexidine scrub and ethanol 70% respectively. mean weight of 259.11 ±20.31 and those in group B
Then Povidone Iodine was applied to the area to disinfect (transverse incision, n=50) weighted 254.20±20.31 g. There
the skin. was no significant  differences  in  body  weight, wound

skin were closed with absorbable sutures (Peritoneum and

subcuticular). High degree of aseptic procedure was
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Table 1: Body Weight, Surgery time, and Healing time in Vertical incision Group (A) vs transverse Incision Group (B)

Groups Manner of the Incision Weight Surgery Duration (min) Wound Healing Time (day)

A (n=45) Single dorso-lateral 256.11±20.31 14.82 ± 5.30 ** 9.78±1.38

B (n=50) Single transverse-Lateral 254.2±20.31 9.7 ± 1.94 ** 9.46±0.973

- values express in mean and standard deviation;        - * p<0.05,     **P<0.01

Fig. 1: Wound Healing Percentage per day in Vertical Incision Group vs Transverse Incision Group

healing time and interval between administration of most important factor is adequate exposure to the
anesthetic drug to deep anesthesia between two groups operative field. Complications during surgery can occur
through the study (p>0.05), but there was a significant because of inadequate exposure, which is often due to the
differences between two groups in surgery time (p<0.001) unwillingness of the surgeon to extend the incision. Type
(Table 1). of incision may however have its influence on the

The wound healing time of the transverse incision occurrence of postoperative wound complications [9].
group (B) was slightly shorter than those of the vertical Reported advantages for transverse incision for
incision group (A) (9.46±0.973 vs 9.78±1.380 days, abdominal surgery include better cosmetic results, less
respectively) but didn't differ significantly. None of the pain, and low incidence of hernia formation. Surgeons
distributions of wound length and healing percentage per have embraced certain types of transverse incisions for
day showed significant variation between these two specific gynecologic operations. 
groups. Variation of the wound length are not differ Transverse incisions in abdominal surgery are based
between two groups and it is shown in Fig. 1. on better anatomical and physiological principles. They

DISCUSSION period is associated with fewer complications (pain, burst

The success of a surgery procedure performed incidence of late incisional hernia after transverse
through an abdominal incision depends on careful compared with vertical laparotomy [10].
selection of the incision site and proper closure of the
wound [8]. The surgeon needs to consider multiple CONCLUSION
factors before making an abdominal incision. These
factors include the area that needs to be exposed, the In conclusion by comparison of these two types
disease process, body habits, operative exposure, incision for ovariectomy of rat, it is suggested that
simplicity, previous scars, cosmesis, the need for quick utilizing a transverse rather than a vertical incision may
entry into the abdominal cavity (the elective or emergency influence other parameters such as recovery and
nature of the operation) and personal preference. The complication rates and the operation as conducted in the

should be recommended, as the early postoperative

abdomen, and pulmonary morbidity) and there is lower
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second group (Transverse Incision) was technically 6. Olson, M.E. and J. Bruce, 1986. Ovariectomy,
easier, less time consuming and less wound healing Ovariohysterectomy and Orchidectomy in Rodents
duration. and Rabbits. Can. Vet. J., 27: 523-527.
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