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SYNOPSIS

Patients with abdominal aortic aneurysm (AAA) may be treated with
endovascular intervention or open surgical repair. Despite possibility of
retroperitoneal approach for open surgery, many surgeons prefer transperitoneal
approach. Transperitoneally aortic exposure may be done by longitudinal or vertical
incision. Transverse incisions are thought to be less painful and have less
perioperative complications as compared to vertical midline incision, but the reports
to this effect are not conclusive. For the patient, pain relief and rapid return to normal
function is important, but still without sufficient evidence the choice of incision is
usually based on surgeon’s preference rather than any patient criteria. Grantcharov et
al review of RCTs concluded advantage of transverse incision in postoperative
complications, but favoured midline laparotomy for emergency surgeries. In a study
of 50 patients undergoing elective aortic surgery Peter et al concluded that type of
incision used may be based on surgeon’s preference as there was no statistically
significant difference between postoperative complications in vertical and transverse
incision groups. As most of the data on choice of incision for aortic surgery is
inconclusive, a retrospective study from this Institute may contribute to achieve some

concrete evidence on the above subject.

As per the protocol, 52 consecutive cases were selected from the institute’s

data base with 26 cases each in vertical and horizontal incision group. The
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comparability of the groups was established by running a student’s t test on the
baseline characteristics. The mean difference was not found to be statistically
significant for the groups hence eliciting that the groups formed are comparable to

produce meaningful results.

The comparison of the perioperative consequences of the vertical and
horizontal incision rendered insightful results. There was no significant difference in
the ventilation requirement in the two study groups in the perioperative period.
Probably, with good preoperative optimization and perioperative epidural pain relief,

patients can be extubated early irrespective of the type of incision.

Further, postoperative analgesia requirement was assessed in both the groups.
The comparison of this parameter was done using number of days of IV analgesia
requirement post epidural analgesia termination. No statistically significant difference

was found in two groups.

The duration of hospital stay postoperatively was found to be significantly
lesser in the cases with horizontal incision when compared to their transverse incision
counter parts. Another interesting finding of the study with respect to the perioperative
outcomes has been development of postoperative ileus, the mean difference of the
postoperative ileus in the two groups has been found to be statistically significant with
p value < 0.05. Both these perioperative measures strongly indicate towards the
horizontal incision as a better choice for the AAA surgery when compared to vertical
incision. Another outcome that was analysed was the postoperative ICU stay in

patients operated using vertical or horizontal incision. The mean value was not found
SCTIMST, Trivandrum 3



to be statistically significant to infer the effectiveness of either of the incision to reduce

the ICU stay.

To conclude, this study aimed to investigate the impact of incision type in
elective open AAA repair on perioperative outcomes. While the debate on this topic
persists in the literature, our findings suggest that horizontal incisions offer
advantages. They are associated with reduced postoperative ileus and shorter hospital
stays compared to vertical incisions. However, the study couldn't establish the same
advantage in terms of postoperative ventilation and analgesic requirements. The
study's limitations, including a small sample size, short follow-up duration, and
retrospective design, highlight the need for future research with a prospective
approach, larger sample size, and longer follow-up. Despite limitations, the study
indicates that horizontal incisions yield better perioperative outcomes, potentially
alleviating financial burdens on patients and healthcare systems due to decreased

hospitalization duration.
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INTRODUCTION

A meticulously planned incision is critical to the performance of any surgical
procedure. A surgically good abdominal incision is the one that is made relatively
quickly, gives a better exposure of the intra-abdominal viscera, can be easily extended,
is associated with the fewer post-operative complications and eventually provides
better strength to the abdominal wall resulting in fewer wound dehiscence and hernia.
Lastly, the cosmetic and aesthetic outcome should also be in the plan of action. The
open abdominal aortic aneurysm (AAA) repair traditionally requires a long incision.
The incisions used to explore the abdominal cavity can be either vertical or horizontal
incision. With the advent of the multipurpose Omni-tract abdominal retractor, equal
access to the abdominal aorta can be had through vertical and horizontal abdominal
incisions. Horizontal incisions are thought to be less painful and have less
perioperative complications as compared to vertical midline incision, but the reports
to this effect are not conclusive. A vertical midline incision is still the incision of
choice in the conditions that require rapid intra-abdominal entry like in case of a
trauma or where the preoperative diagnosis is uncertain as it is quicker and can be
easily extended (9). As a general rule of thumb, the choice of surgical incision is
determined by access, the elective or emergency nature of the case and personal
preference of the operating surgeon. It can be safe to say that incisional approach to
treat the aortic aneurysms are largely based on the patient factors and surgeon
experience/choice (5,20). However, the perioperative parameters like postoperative

ventilatory and analgesic requirements, duration of Intensive care unit (ICU) and
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hospital stay can be considered as the consequences that need consideration and
validation. The Cochrane review on horizontal and vertical midline incisions on
abdominal surgeries also reported almost same rate of pulmonary complications and
recovery time for the two groups and concluded choice of incision to be surgeon’s

preference (3).

As on date, most of the data on choice of incision for aortic surgery is
inconclusive. The paucity of conclusive data demands that more light be shed on these
perioperative variables. In view of these circumstances, a retrospective study from this

centre may contribute to achieve some concrete evidence on the above subject.
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AIMS OF STUDY

To study the effect of type of incision on

1. Duration of postoperative ventilatory requirements and ICU stay.
2. Requirement of postoperative analgesia.

3. Presence of prolonged postoperative ileus

3. Duration of overall postoperative hospital stay.
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REVIEW OF LITERATURE

‘Research is to see what everybody else has seen, and to think what nobody else has

thought’.
Albert Szent-Gyorgyi

The purpose of the present study is to evaluate the impact of type of incision
administered by the surgeon in abdominal aortic aneurysm (AAA) on the perioperative
outcomes that include duration of ventilatory support, postoperative analgesia

requirements and duration of ICU and hospital stay postoperatively.
Types of Incisions

The open AAA repair traditionally requires a long incision. The incisions used
to explore the abdominal cavity can be typified as vertical and horizontal incisions.
Vertical incision may further be classified as midline (median), para median or wide

para median.
Anatomical considerations for the incision in Abdominal Surgery

Perioperative morbidity in patients undergoing AAA surgery is often due to cardio

vascular, pulmonary and ischemic events

Langer’s lines of cleavage cross the skin of the anterior abdominal wall in a
generally transverse direction. An incision parallel to these lines will therefore cause
the least structural and cosmetic damage to the skin. Further, the musculature of the

anterior abdominal wall is comprised of two groups, the flat muscles (external oblique,
SCTIMST, Trivandrum 8



the internal oblique and the transverses abdominus) and the rectus muscles. The fascial
fibres of the anterior abdominal wall lie in the transverse direction. A vertical incision
therefore divides them, and the suture closure of such vertical wounds places the suture
material between the fibres. Contraction of the abdominal wall causes laterally directed
tension on the closure line and might cause the suture material to cut through by
separation of the transversely oriented fibres (24). Contrary to this, a horizontal
incision opens the fascia along the fibres so that closure places the suture material
around fascial fibres. On contraction, the fibres are approximated and the suture
material causes minimal laterally directed tension. Sectioning of one or more rectus
muscles has no serious anatomical or physiological consequences. When healed the
muscles will have an extra tendinous intersection without functional impairment (22).
The main blood supply to the abdominal wall is derived from the superior and inferior
epigastric arteries. These vessels lie for the most part posterior to the rectus muscle
where a rich vascular anastomosis is formed. Transection of epigastric arteries has no
physiological consequences for the blood supply to the abdominal wall as the deep
circumflex iliac artery and the lumbar and intercostal arteries also contribute to the

anastomosis (19).

Patients with abdominal aortic pathology may be treated with endovascular
intervention or open surgical repair. Despite possibility of retroperitoneal approach for
open surgery, many surgeons prefer transperitoneal approach. Transperitoneally aortic
exposure may be done by vertical or horizontal incision. Horizontal incisions are

thought to be less painful and have less perioperative complications as compared to
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vertical midline incision, but the reports to this effect are not conclusive. For the
patient, pain relief and rapid return to normal function is important, but still without
sufficient evidence the choice of incision is usually based on surgeon’s preference
rather than any patient criteria. Tekkis et al, in a study on 60 patients undergoing aortic
surgery reported no influence of incision on incidence of respiratory complications
(25). Grantcharov et al, review of Randomised Controlled Trials (RCTs) concluded
advantage of horizontal incision in postoperative complications, but favoured midline
laparotomy for emergency surgeries (9). In a study of 50 patients undergoing elective
aortic surgery Peter et al, concluded that type of incision used may be based on
surgeon’s preference as there was no statistically significant difference between
postoperative complications in vertical and horizontal incision groups (20). The
Cochrane review on vertical and horizontal incisions on abdominal surgeries also
reported almost same rate of pulmonary complications and recovery time for the two
groups and concluded choice of incision to be surgeon’s preference (3). As most of the
data on choice of incision for aortic surgery is inconclusive, a retrospective study from
this centre may contribute to achieve some concrete evidence on the above subject.
The major hindrances in such studies include variability of the data and the
heterogeneity of the participant groups. However, there is a strong evidence suggesting
that a horizontal incision has less impact on pulmonary function particularly in the
early postoperative period and is less prone to rupture (wound dehiscence/incisional
hernia). Outcomes have been studied as antecedents of analgesic use, pulmonary
function, complication rates and duration of hospital stay. A trend was realised towards

less analgesic requirement, less effect on pulmonary function and lower wound
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dehiscence and incisional hernia rates with a horizontal incision. The recent interest in
accelerated discharge after the abdominal procedure further emphasise on the
importance of the comparison of incision types as it is generally hypothesised that
horizontal incisions may lead to more rapid recovery (17). It has been reported that
there is an increased rate of incisional hernia with vertical incision but no difference
in infection and dehiscence rate compared with other incisions. The study deduced that
the use of midline incision should be reserved for the operations where the unlimited

access to the abdominal cavity is useful or necessary (23).

Type of incision as an antecedent of the perioperative outcomes

It has been reported that horizontal incision results in significantly less
postoperative pain and fewer pulmonary complications and hence can be considered
better for anatomical and physiological principles in case of an abdominal surgery. A
vertical midline incision is still the incision of choice in the conditions that require
rapid intra-abdominal entry like in case of a trauma or where the preoperative
diagnosis is uncertain as it is quicker and can be easily extended (9). Another study
asserted that these two surgical techniques don’t differ in their impact on either
respiratory mechanics or inspiratory muscle function, however, there was a tendency
for an impact on patient’s stay in ICU and overall hospital stay considering the type of

incision administered (28).
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It has been emphasised that patients with horizontal incision seem to recover
more quickly than those operated by standard incisions (14). Further, some data
suggested that a horizontal incision is less painful compared to its other counterparts
(3). Use of a horizontal incision was usually associated with a longer hospital stay

when compared to the vertical incision (9).

If we talk about the type of incision as an antecedent of cosmetic outcome, it
should be noted that cosmoses data is lacking. Two studies come to the fore that infers
about this aspect (21,12), they suggested a significant difference in the favour of
horizontal incision despite of a significantly longer incision. Wound dehiscence with
horizontal incisions show a trend towards a lower rate of the occurrence. Further (15)
suggest that it takes more than 2 years for the 75% of the incisional hernias to occur.
Also, if the extent of exposure to intra-abdominal structures for the respective type of
incision has to be assessed, it can be asserted that both type of incisions provide equal

exposure (2).

Another variable under study is the analgesic use. One trial ascertained that the
analgesia on demand to the patients, where the carers were blinded to the type of
incision suggested no significant difference for the analgesia requirement in the
respective modalities (16). Lacy et al. administered a trial where 50 patients (10
females, 40 males, mean age 67 years) undergoing abdominal aortic surgery were
randomised to a vertical (n=25) and horizontal (n=25) incision. All the patients were
evaluated preoperatively and postoperatively for seven days. The consequence of their

trial suggested that there is no significant difference between the two groups with
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respect to the parameters like morbidity and analgesia consumption following the
respective incision (18). Another study, by Tekkis et al in a study on 60 patients
undergoing aortic surgery reported no influence of incision on incidence of respiratory

complications (25).

From the above quoted studies it is enunciated that most of the data on choice
of incision for aortic surgery is inconclusive. The paucity of conclusive data demands
that more light be shed on these variables. In view of these circumstances, a
retrospective study from this centre may contribute to achieve some concrete evidence
on the above subject. In light of the literature review it may be hypothesised that the
horizontal incision in AAA surgery offered considerable advantages in the
postoperative period, also the perioperative period with fewer complications like pain

and pulmonary morbidity in the case of horizontal incision.
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METHODS AND METHODOLOGY

A retrospective study was conducted on patients who underwent elective open
transperitoneal repair of AAA in our institute between 1t Jan 2021 to 30" Jun 2022

fulfilling the inclusion criteria.

Inclusion criteria:

Patients with AAA who underwent elective open transperitoneal repair of

AAA in our institute during the study period.

Exclusion criteria:

1) Patients who had prior abdominal surgeries.
2) Patients who underwent emergency surgery for acute rupture.

3) Patients who underwent AAA repair through retroperitoneal approach.

Conduct of study:

After obtaining permission from IEC, the data on patients who were admitted
and underwent elective open transperitoneal repair of AAA in our institute between 1%
Jan 2021 to 30™ Jun 2022 fulfilling the inclusion criteria was collected as per the

proforma. During the said period the total number of patients who underwent the
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surgery for AAA that fulfilled the criterion fixed for the study was 52 with 26 patients
each in vertical and horizontal incision groups. To determine if both the patient groups
are comparable data was collected to get the demographic characteristics of patients,
history of smoking and other comorbidities, if the patients had preoperative abdominal
pain, document vital signs like blood pressure (BP), heart rate (HR), respiratory rate
(RR) and blood oxygen saturation (SpO2) and maximum transverse diameter of the
aneurysm as per the preoperative computerised tomography (CT) imaging. Post-
operative ventilator requirement of patients was assessed. It was considered prolonged
if extubation was delayed beyond 1% postoperative day (POD). Postoperative ileus was
considered if patients did not tolerate oral feeding by 3" POD. Re-exploration for any
postoperative complication was documented. Number of days in ICU postoperatively
was documented. All patients got postoperative epidural analgesia with Injection
Bupivacaine 0.125% + Injection Fentanyl 0.25mcg/ml for 2 days. Beyond 2" POD,
the number of days intravenous (IV) analgesics were required was assessed and
documented for the comparison among the two groups. The number of days
postoperatively patient was discharged from hospital was also documented to make

comparison between the two groups.

Statistical analysis:

Data was analysed by the principal investigator to determine if the two groups

are comparable. Further the data was analysed to highlight the effect of type of incision
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for abdominal aortic surgery on the duration of ventilatory requirements and ICU stay,
postoperative ileus, perioperative analgesia requirement, and the duration of hospital
stay in these patients. The continuous normally distributed values were expressed as
means and standard deviation and compared using paired or unpaired t tests as

required. Categorical variables were compared with the chi-square test.
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RESULTS

A total number of 52 patients met the inclusion criteria and were included in

the study with 26 patients each in vertical and horizontal incision groups (Tablel).

Tablel: Division of cases based on the incision

Cases Vertical Incision Horizontal Incision
52 26 26

Male ™ Female

Image 1: Division of cases based on the Sex

Baseline characteristics of study population:

The age of the study group ranged from 46-86 years. Males comprised the
majority of patients (n=51, 98.1%), only one patient was female (n=1, 1.9%) (Image

1). The mean age of the sample with vertical incision was 65 years with the standard
SCTIMST, Trivandrum 17



deviation of 8.7. The mean age of the sample with horizontal incision is 66 years with

the standard deviation of 8.5. 92.3% of the cases in the vertical cohort had the history

of smoking and 84.6% of the cases in horizontal cohort had the history of smoking.

About 73.1% of the patients in the vertical cohort had pre-operative pain and around

80.8% of the cases in horizontal cohort complained of it. The mean diameter of the

aortic aneurysm in the group with the vertical incision was reported to be 7.15 cm with

the standard deviation of 1.16 and the mean diameter of the aortic aneurysm in the

group with the horizontal incision was reported to be 7.08 cm with the standard

deviation of 1.09. The following figures illustrate these characteristics (Table 2 and

Image 2) respectively.

Table 2: Baseline characteristics of the study population

Type of incision

Vertical Horizontal

(n=26) (n=26)

Age in years (meanzsd)
History of Smoking - n(%)
Preoperative abdominal pain - n(%)

Maximum Diameter of Aneurysm in cm
(meanzsd)

65+8.7  66.1%8.5
24(92.3)  22(84.6)

19(73.1)  21(80.8)

7.15+1.16 7.08+1.09

0.641

0.385

0.51

0.806

SCTIMST, Trivandrum
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Image 2: Distribution of the cases according to smoking history and preoperative

abdominal pain

Vital parameters:

The vital clinical parameters of the patients like systolic and diastolic blood
pressure (SBP, DBP), heart rate (HR), respiratory rate (RR) and oxygen saturation
(SpO2) were comparable in both the groups. The comparison has been elicited in the

Table 3.

SCTIMST, Trivandrum 19



Table 3: Mean values of the Baseline Characteristics including SBP, DBP, HR, RR

and SpO»

Type of incision

Vertical Horizontal P

mean sd mean sd

sgp 1335 49 1342 47 0.645
DEp 816 80 800 94 0509
HR 756 7.0 759 7.0 0.859
RR 160 27 150 29 0.91

SpO, 991 09 995 0.8 0.154

Comorbidities:

A chi square test was performed to assess the comparability of the two groups.
A total of 47 (90.4%) patients out of 52 had some associated comorbidities. In the
group with vertical incision the comorbidities were reported in 23 out of 26 cases
(88.5%) and in the patients with the horizontal incision this number was 24 out of 26
(92.3%).

In vertical incision group 11 out of 26 (42.3%) patients had diabetes mellitus

(DM), 18 out of 26 (69.2%) had hypertension (HTN), 5 out of 26 (19.2%) had chronic
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kidney disease (CKD), 12 out of 26 patients (46.2) had coronary artery disease (CAD),
2 out of 26 patients (7.7%) had cerebrovascular accident (CVA) and lastly 4 out of 26
patients (15.4%) had chronic obstructive pulmonary disease (COPD).

In horizontal incision group 9 out of 26 (34.6%) patients had diabetes mellitus
(DM), 21 out of 26 (80.8%) had hypertension (HTN), 2 out of 26 (7.7%) had chronic
kidney disease (CKD), 8 out of 26 patients (30.8) had coronary artery disease (CAD),
1 out of 26 cases (3.8%) had cerebrovascular accident (CVA) and lastly 4 out of 26
patients (15.4%) had chronic obstructive pulmonary disease (COPD). Table 4 and

Image 3 enunciates the comparative results between the two groups.

Table 4: Comparison between vertical and horizontal incision categories by chi-square

values

Type of incision

Vertical ~ Horizontal Total 12 p
n % n % n %
COMORBIDITIES 23 885 24 923 47 904 035 0.638

DM 11 423 9 346 20 385 0.22 0.569
HTN 18 692 21 808 39 750 0923 0.337
CKD 5 192 2 77 7 135 149 0.223
CAD 12 462 8 308 20 385 130 0.254
CVA 2 77 1 38 3 58 035 0552
COPD 4 154 4 154 8 154 0.00 1.000
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Image 3: Graphical representation of comparison between the two groups based on

comorbidities

Perioperative Outcomes:

The perioperative outcomes like prolonged ventilation, postoperative ileus, re-
exploration and mortality were examined in the two groups. 3 out of 26 patients
(11.5%) demonstrated a need for prolonged ventilation in vertical incision group and
1 out of 26 (3.8%) in horizontal group. Postoperative ileus was reported in 6 out of 26
patients (23.1%) in vertical incision group and in case of horizontal group this figure
was 1 out of 26 (3.8%). 3 out of 26(11.5%) cases were re-explored postoperatively in

vertical incision group and no re-exploration was done in horizontal group. Overall
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mortality in the perioperative period was 3 patients (5.76 %). Two patients having
preoperative CKD developed renal failure and one patient died due to ventilator
associated pneumonia (VAP). Mortality was reported in 2 out of 26(7.7%) cases in
vertical group and 1 out of 26 (3.8%) in horizontal group. Out of the above mentioned
outcomes only post op ileus was found to be statistically significant with the p value

<0.05. (Table 5 and Image 4)

Table 5: Comparative presentation of perioperative outcomes

Type of incision

Vertical  Horizontal Total v P

n % n % n %
Prolonged Ventilation 3 115 1 38 4 77 1.083 0.298
Postoperative ileus 6 231 1 38 7 135 4127 0.042
Re-exploration 3 115 0 0 3 58 318 0.074
Mortality 2 77 1 38 3 58 035 0552
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Image 4: Graphical representation of the perioperative outcomes in the Vertical and

Horizontal group

Also, further perioperative outcomes like ICU stay, IV analgesia post epidural
removal and hospital stay post operatively were also assessed and compared in the two
study groups. The mean ICU stay for the cases in vertical incision group was found to
be 3.5 days while for the horizontal incision group it was 2.38 days. The mean duration
of IV analgesia post epidural removal for vertical incision group was 3.88 days and for

horizontal incision group it was 3.19 days. Lastly, the mean hospital stay post
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operatively for the vertical incision was found to be 8.27 days and for horizontal
incision group this figure stood at 6.96 days. All the three consequences can be seen
to be on the higher side for the vertical incision group when compared to the horizontal
incision group, however only the difference in number of days of hospital stay post
operatively was found to be of statistical significance with the p <0.05 (Table 6 and

Image 5)

Table 6: Comparison of perioperative outcomes of ICU stay, IV analgesia post

epidural removal and postoperative hospital stay in two groups

Type of incision

Duration in days L .
Vertical Horizontal p

mean sd mean sd

ICU stay 350 3.09 238 0.98 0.085
IV analgesia post epidural 3.88 193 319 0.63 0.088

Post operatively hospital stay 8.27 269 696 125 0.029
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operatively

Image 5: Graphical presentation of the perioperative consequences in the Vertical and
Horizontal group for ICU stay, IV analgesia post epidural removal and hospital stay

post operatively.

As was elicited from table 6, post op ileus was found to be an outcome of the
type of vertical and horizontal incision at the statistical significance of p value <0.05,
It looked imperative to examine post op ileus as the consequence of the vertical or
horizontal incision. Out of 26 cases in vertical incision group only 6 patients reported
with the mean hospital stay of 12.2 days found to be statistically significant at the p
value <0.01. Contrast to it, only 1 case out of 26 cases complained of post op ileus
with a mean hospital stay of 10 days, however this outcome was statistically significant

with the p value <.01. (Table 7 and Image 6)
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Table 7: Comparative analysis of postoperative ileus in vertical and horizontal incision

group
Postoperative hospital
Type of Postoperative N stay in days p
incision ileus
Mean sd
Yes 6 12.2 2.8 <0.001
Vertical
No 20 7.1 1.1
Yes 1 10.0
Horizontal
No 25 6.8 1.1 <0.010

Duration of hospital stay Type of
incision
Vertical

Horizontal

wv
>
<
a
=
2
=
=
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o
2
(a]

POSTOPERATIVE ILEUS

Image 6: Graphical presentation of postoperative ileus in vertical and horizontal

incision groups
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DISCUSSION

This study intended to demonstrate the outcomes by drawing a comparison
between the vertical and horizontal incisions for AAA cases so that the operating
surgeon makes an informed choice that is ultimately best in the interest of the patient
and for the surgeon. The studies to elicit the importance of choice of incision for an
AAA are lacking and needed further investigation to come on some veritable
conclusions. The reported literature is inconclusive in favouring one type of exposure

over the other although each exposure has its pros and cons.

The open repair in AAA aims to prolong the overall survival of patients, also
there is no denying that the patients with AAA usually have significant comorbidities,
which may be life threatening in the perioperative period (21). Further the surgery and
perioperative period are physiologically challenging and poor outcomes are not
uncommon in patients with impaired functional capacity (22). Transperitoneally aortic
exposure may be done by horizontal or vertical incision. Horizontal incisions are
thought to be less painful and have lesser perioperative complications when compared
to the vertical midline incisions but it lacks sufficient backing of the studies (4).
Staying true to the retrospective design of the study, 52 consecutive cases were
selected from the institute’s data base with 26 cases each in vertical and horizontal
incision group. The comparability of the groups was established by running a student’s
t test on the baseline characteristics such as blood pressure, heart rate, respiratory rate,
oxygen saturation, the patient comorbidities, smoking history and size of the

aneurysm. The mean difference was not found to be statistically significant for the
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groups hence eliciting that the groups formed are comparable to produce meaningful

results.

To determine the choice of incision whether vertical or horizontal it is
important to consider associated co-morbidities. In both the groups the co-morbidities
that were of interest included DM, HTN, CKD, CAD, CVA and COPD. Literature
favours horizontal incision as the choice of incision under such circumstances due to
the fact that it is associated with lower number of complications in the early
postoperative period which is very critical for the recovery of the patient. So
particularly in high risk patients with any of the above co-morbidities, horizontal
incision should be favoured (24). In our study population both groups were comparable

in terms are all major risk factors.

Considering the complexity of AAA surgery, pulmonary outcomes were the
most important vitals to be considered and for that purpose prolonged ventilatory
support has been studied as the consequence of the type of incision. The comparison
of the perioperative consequences of the vertical and horizontal incision rendered
insightful results. There was no significant difference in the ventilation requirement in
the two study groups in the perioperative period. Similar finding was reported in a
study by Van Schaik et al. that compared ventilatory patterns after horizontal or
vertical incision and found no difference in ventilatory requirement between these two
groups (27). Also, no influence of incision on incidence of respiratory complications

in cases with either of the incision has been reported (8). Probably, with good
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preoperative optimization and perioperative epidural pain relief, patients can be

extubated early irrespective of the type of incision.

Further, postoperative analgesia requirement was assessed in both the groups.
The comparison of this parameter was done using number of days of IV analgesia
requirement post epidural analgesia termination. No statistically significant difference
was found in two groups. Literature is favorable with a number of studies that agree
with the fact that vertical incisions were more painful in the early postoperative period
than the horizontal ones (1, 9,12). However, study by Lacy et al. found no significant
difference in analgesic consumption in both the groups much like the findings of the
present study (16). Most of the studies comparing postoperative analgesia requirement
used visual analogue pain scales for administering analgesia (3). Since the current
study is a retrospective one, it was beyond the scope of this study to make use of such
a tool to assess the patient’s analgesia needs. A prospective study using need based

analgesia may yield meaningful results.

The duration of hospital stay postoperatively has been found to be significantly
lesser in the cases with horizontal incision when compared to their transverse incision
counter parts. This finding has been supported by the study that reported significantly
prolonged hospital stay after abdominal surgery through a vertical incision than by
horizontal incision (9). Another interesting finding of the study with respect to the
perioperative outcomes has been development of postoperative ileus, the mean
difference of the postoperative ileus in the two groups has been found to be statistically

significant with p value < 0.05. The literature aggressively supports that the
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postoperative ileus which causes the delayed recovery is responsible for longer or
extended hospital stay. So, optimizing measures for preventing it are critical to
consider (4). Both these perioperative measures have been found to be statistically
significant in our study and this strongly indicates towards the horizontal incision as a
better choice for the AAA surgery when compared to vertical incision. The horizontal
incision gives more room for the small bowel to be pushed to right side of the patient
without much active retraction thus minimizing the bowel handling. We feel this may

be the reason for reduced postoperative ileus in these patients.

Another outcome that was analyzed was the postoperative ICU stay in patients
operated using vertical or horizontal incision. The mean value was not found to be
statistically significant to infer the effectiveness of either of the incision to reduce the

ICU stay.

Overall the horizontal incision has advantage of less postoperative ileus and
reduced postoperative hospital stay which may secondarily reduce overall financial
burden on the patient and use of lesser manpower to manage these high risk patients.
Other than these two parameters, the postoperative outcomes were comparable

between the two groups.

The better insights and inferences can be drawn by further studies because the
present study has its inbound limitations. The major limitation of the study is its design,
a prospectively designed study could better enunciate the objectives when compared
to the present retrospective design. Further, the sample size is small to verify the claims

of the study. However, a larger sample may better validate the results. Also, the
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duration of the study is a major limitation, a study spanning over larger time frame
could yield more conclusive inferences getting results of long term follow up of these
patients and possibly a larger sample size. Lastly, tools like regression analysis can
help establish causal relationships between type of incision and its correlates giving a

substantial validity to the claims.
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SUMMARY AND CONCLUSION

This study aimed to investigate the impact of incision type in elective open
AAA repair on perioperative outcomes. While the debate on this topic persists in the
literature, our findings suggest that horizontal incisions offer advantages. They are
associated with reduced postoperative ileus and shorter hospital stays compared to
vertical incisions. However, the study couldn't establish the same advantage in terms
of postoperative ventilation and analgesic requirements. The study's limitations,
including a small sample size, short follow-up duration, and retrospective design,
highlight the need for future research with a prospective approach, larger sample size,
and longer follow-up. Despite limitations, the study indicates that horizontal incisions
yield better perioperative outcomes, potentially alleviating financial burdens on

patients and healthcare systems due to decreased hospitalization duration.
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INTRODUCTION A meticulously planned incision is critical to the performance of any surgical procedure. A surgically
good abdominal incision is the one that is made relatively quickly, gives a better exposure of the intra-abdominal viscera,
can be easily extended, is associated with the fewer post-operative complications and eventually provides better strength
to the abdominal wall resulting in fewer wound dehiscence and hernia. Lastly, the cosmetic and aesthetic outcome
should also be in the plan of action. The open abdominal aortic aneurysm (AAA) repair traditionally requires a long
incision. The incisions used to explore the abdominal cavity can be either vertical or horizontal incision. With the advent
of the multipurpose Omni-tract abdominal retractor, equal access to the abdominal aorta can be had through vertical
and horizontal abdominal incisions. Horizontal incisions are thought to be less painful and have less perioperative
complications as compared to vertical midline incision, but the reports to this effect are not conclusive. A vertical midline
incision is still the incision of choice in the conditions that require rapid intra-abdominal entry like in case of a trauma or
where the preoperative diagnosis is uncertain as it is quicker and can be easily extended (9). As a general rule of thumb,
the choice of surgical incision is determined by access, the elective or emergency nature of the case and personal
preference of the operating surgeon. It can be safe to say that incisional approach to treat the aortic aneurysms are
largely based on the patient factors and surgeon experience/choice (5,20). However, the perioperative parameters like
postoperative ventilatory and analgesic requirements, duration of Intensive care unit (ICU) and hospital stay can be
considered as the consequences that need consideration and validation. The Cochrane review on horizontal and vertical
midline incisions on abdominal surgeries also reported almost same rate of pulmonary complications and recovery time
for the two groups and concluded choice of incision to be surgeon’s preference (3). As on date, most of the data on
choice of incision for aortic surgery is inconclusive. The paucity of conclusive data demands that more light be shed on
these perioperative variables. In view of these circumstances, a retrospective study from this centre may contribute to
achieve some concrete evidence on the above subject.

AIMS OF STUDY To study the effect of type of incision on 1. Duration of postoperative ventilatory requirements and ICU
stay. 2. Requirement of postoperative analgesia. 3. Presence of prolonged postoperative ileus 3. Duration of overall
postoperative hospital stay.

METHODS AND METHODOLOGY A retrospective study was conducted on patients who underwent elective open
transperitoneal repair of AAA in our institute between 1st Jan 2021 to 30th Jun 2022 fulfilling the inclusion criteria.
Inclusion criteria: Patients with AAA who underwent elective open transperitoneal repair of AAA in our institute during the
study period.

Exclusion criteria: 1) Patients who had prior abdominal surgeries. 2) Patients who underwent emergency surgery for
acute rupture. 3) Patients who underwent AAA repair through retroperitoneal approach.
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