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ABSTRACT
Background: Measurement of intra abdominal pressures is used to identify patients at risk of intra-abdominal
hypertension and abdominal compartment syndrome after abdominoplasty that may lead to tight closure of the
abdomen. This comparative study was aimed at measuring the IAP of patients in groups of meshplasty and abdominal
wall plication, intraoperatively and post operatively.
Methods: A comparative study was conducted among 34 patients who underwent meshplasty and abdominal wall
plication. Each group comprised of 17 patients. All preoperative blood investigations and pre anesthetic evaluations were
done. The technique used is decided based on the soft tissue laxity, rectus diastasis and presence of ventral hernias. Intra
operatively, IAP was measured soon after the placement of mesh or after Rectus plication and post operatively, IAP
was measured within 24 hours.IAP was measured using the intra vesical technique using Foley’s Catheter.
Results: Fifty percent of the total patients were in the age group 41-50yrs and 88.2% of the patients were females. No
significant variations in IAP, either intraoperative (p=0.051) or post operative (p=0.202), was evidenced in both
groups. Post operatively, patient developed minimal complications such as seroma collection, wound infection and
respiratory complications, improving on symptomatic treatment and antibiotics.
Conclusions: No significant intraoperative or postoperative IAP was found between the two study groups underwent
meshplasty and abdominal wall placation techniques.
Keywords: Abdominoplasty, Mesh plasty, Rectus plication, Intra-abdominal hypertension, Abdominal compartment
syndrome

INTRODUCTION
Abdminoplasty is a common aesthetic procedure done to
refashion bulky anterior abdominal wall. The procedure
was first described by Kelly in 1990.1 Different
techniques and modifications of abdominoplasty have
evolved since then. It involves repair of one or combined
repair of both these components. Rectus muscle plication
as a component of abdominoplasty improves the aesthetic
outcome along with repairing the rectus diastasis.2 Mesh
plasty alone in abdominoplasty is considered in patients
with reduntant fasciocutaneous component of abdomen
without rectus abdominis weakness. According to

American Society for aesthetic plastic surgery data,
abdominoplasty is one of the top five cosmetic surgical
procedures performed in the United States.3
The tight abdominal closure in abdominoplasty causes
rise in intra abdominal pressure (IAP). This leads to an
array of physiological changes in pulmonary,
cardiovascular, renal and visceral functioning. 4 Hence,
measurement of IAP is used to identify patients at risk of
intra-abdominal
hypertension
and
abdominal
compartment syndrome after abdominoplast.5 Early
identification of significant abdominal pressure rise helps
to take necessary measures to avoid potential
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complications. The normal abdominal compartment
pressure is between 0-5mmHg.6 The abdominal
compartment syndrome is defined as intra abdominal
pressure of above 20mmHg with dysfunction of at least
one of thoraco abdominal organ.7 This comparative study
was aimed to measure the IAP of patients in groups of
meshplasty and abdominal wall plication, intraoperatively
and post operatively.
METHODS
Study design
A comparative study of 34 patients who underwent
abdominoplasty was conducted between January 2017 to
July 2018 at department of general surgery, Amala
institute of medical sciences, Amala Nagar, Thrissur,
Kerala India. All patients undergoing abdominoplasty
surgeries were included in the study. Patients with
presence of intraabdominal malignancies or mass,
patients with history of intra abdominal bowel adhesions,
previous
history
of
bladder
surgery/trauma,
neurogenic/dysfunctional bladder, and history of active
urinary tract infection or pregnant ladies were excluded
from the study. A written informed consent had been
taken from the subjects.
Study procedure
Preoperatively, the patients were assessed clinically and
radiologically, to assess soft tissue laxity, rectus diastasis,
ventral hernia, defects in the linea alba and to rule out intra
abdominal masses, malignancies or significant post void
residual urine. The type of abdominoplasty was decided
based on the skin and subcutaneous tissue laxity along
with strength of abdominal wall musculature. Using the
data of the previous study, Sd1=1.31(15); Sd2=1.50(6),
mean difference of 1.89, power of 90% and α=0.01. The
sample size was calculated using the equation given
below;

Sp = (Sd1+Sd2)/2
The number of samples was found to be 17 in each group.
Abdominoplasty was done according to the standard
procedure.8 The IAP was measured during the intra
operative period and immediate post operative period by
intravesical technique using Foley’s catheter.9 Briefly, a
ramp with three stopcocks was connected to a conical
connection piece at each side with a male/male adaptor
and inserted. A standard intravenous (IV) infusion set was
connected to a bag of 500 ml of saline and attached to the
first stopcock. A 60-ml syringe was connected to the
second stopcock and the third stopcock was connected to a
pressure transducer via rigid pressure tubing. The system
was flushed with normal saline. The patient in supine
position, zero pressure module at the midaxillary line at
the level of the iliac crest (mark for future reference) by

turning the proximal stopcock onto the air and the
transducer. At rest, the three stopcocks are turned 'off' to the
IV bag, the syringe, and transducer giving an open way for
urine to flow into the urometer. To measure IBP, the
urinary drainage tubing was clamped distal to the ramp,
and the third stopcock was turned 'on' to the transducer
and the patient. The first stopcock was turned 'off' to the
patient and 'on' to the IV infusion bag; the second
stopcock was turned 'on' to the IV bag and the 60-ml
syringe. Aspirate 20-25 ml of saline from the IV bag into
the syringe. The first stopcock was turned 'on' to the
patient, and the 20-25 ml of normal saline was instilled in
the bladder. The first and second stopcocks were then
turned 'on' to the patient and thus turned 'off' to IV tubing
and the syringe. The third stopcock already being turned
'on' to the transducer and patient allowed then immediate
IBP reading on the monitor). Post operatively, drains were
removed within a week or as soon as the drain volume
reduces. Early ambulation, deep breathing exercises and
regular wound dressings done in all patients.
Statistical analysis
Statistical analysis was done by using statistical software
SPSS (version 16, IBM, US). Fischers test and Chi square
test were used to compare the abdominal pressure changes
in both the techniques of abdominoplasty, p<0.05 was
considered significant.
RESULTS
The mean age was 49.65±10.48 years. The age wise
distribution of patients was given in (Table 1).
Table 1: Distribution of age among the patients
selected for mesh plasty and plication surgery.
Age
(years)
≤30
31-40
41-50
51-60
≥61
Total

Groups
Meshplasty
1
1
6
5
4
17

Rectus Plication
1
1
11
4
0
17

Total
2
2
17
9
4
34

Fisher’s exact test p value=0.233

Fifty percent of the total patients were in the age group
41-50 years. None of the older patients underwent rectus
Plication technique of abdominoplasty. No significant
difference was evidence among the numbers in each age
group. Among the total number of subjects in this study,
88.2% are females, and 11.8% males. Out of the total 34
cases, in 17 cases, mesh plasty and 17 cases rectus
plication was done. Among total 34, 15 (44.1%) patients
had associated co-morbidities. Nine out of 34 patients
had diabetes mellitus; 4 patients had DLP; 5 patients had
hypertension and 2 patients had CAD. However, no
significant difference was found among the patients for
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the co-morbidities in two groups (p=0.3000). Intra
abdominal pressures measured intra operatively, in both
techniques separately shows that 47.5% of the patients
with grade I IAP were in the Mesh plasty group. 29.41%
patients with grade I IAP were in the rectus plication
group. Grade II IAP intraoperatively measured were more
in the mesh plasty group: 17.64%. 2.94% of the patients
in the Rectus plication group had grade II IAP. Only 1
patient in the study, had an Intra op IAP measurement
between 20-25 mmHg, which was in the rectus plication
group (Table 2). Intra op IAP monitoring in both
techniques showed no significant difference among the
groups (Fisher’s exact test p=0.051).
Table 2: Intraoperative IAP in both techniques.
Intra
operative
IAP
Grade I
Grade II
Grade III
Total

Groups
Meshplasty

Rectus Plication

16
1
0
17

10
6
1
17

Total
26
7
1
34

Fisher’s exact test p value=0.051

Post-operative IAP measurement in both techniques is
given in (Table 3). Intra abdominal pressures measured
post operatively, in both techniques separately shows that
29.411% of the patients with grade I IAP were in the
Mesh plasty group. 20.58% patients with grade I IAP
were in the Rectus plication group. Grade II IAP
postoperatively measured in the mesh plasty group
17.64%. 14.70% of the patients in the Rectus plication
group had grade II IAP. 17.64% patients had IAP
measured above 20mmHg. Of these, 14.70% of the
patients are in the rectus plication group. The IAP
measured postoperatively, compared between the two
study groups, is found to be insignificant (Fisher’s exact
test p=0.202).

Assisted Closure treatments with dressings were done.
Minimal wound infection that subsided with oral
antibiotcs in 2 patients. 1 patient developed necrosis of
the surgical wound. Wound healed with secondary
intention. Post operatively, 1 patient developed sudden
onset breathlessness and tachycardia on POD 3. The
patient improved and was discharged within 2 weeks.
Despite the complications, there was no post operative
mortality, and all patients improved with satisfactory
aesthetic outcome.
DISCUSSION
Findings of this study revealed that no significant differences
in the measured variables including lung functions on
comparing both types of abdominoplasty procedures. The
findings are consistent to the previous study by
Wilhelmsson et al.10 T w e l v e among the 34 patients had
comorbidities such as DM, HTN or DLP. None of these
patients had CAD, Respiratory symptoms or renal failure.
Prophylaxis for pulmonary embolism (PE) and deep vein
thrombosis (DVT) are important consideration.
Furthermore, patients taking birth control medications or
hormone replacement therapy are at an increased risk for
DVT and PE.11,12 A personal or family history of DVT or
PE also increases the risk. In such cases, preoperative
laboratory analysis to evaluate the patient’s coagulation
profile including a factor V Leiden is recommended.
Seroma formation is inherent part of healing in any
abdominoplasty procedure. Only 2 patients in this study
developed seroma formation which lasted for
approximately a month after the drain removal. The use
of smaller-diameter cannulas and minimal use of
tumescent infiltration can help minimize the additional
trauma.13,14

Fisher’s exact test p value=0.202

The abdominoplasty, commonly referred to as a "tummy
tuck," is a procedure to reduce the excessive skin and fat
around the abdomen and strengthen the abdominal wall
musculature. There are two important components of
abdominoplasty aesthetic and reconstructive. The
reconstruction is related to the need for reinforcement
of musculoaponeurotic wall. The Meshplasty technique
emphasizes the importance in the evaluation of the
alterations of the skin, subcutaneous tissue, and
musculoaponeurotic system of the anterior abdominal
wall. A similar study based on 35 female patients outlines
the guidelines for patient selection in approaches without
rectus abdominis muscle placation.14 In our study, 9
patients underwent meshplasty had assosciated Ventral
hernias, repaired along with the procedure. Here, the
patient presents with ventral hernia along with excess skin
and subcutaneous tissue with no rectus diastasis.

Postoperatively, all patients received DVT prophylaxis,
deep breathing exercises and early ambulation were
advised. Out of the 34 patients, 2 patients developed
seroma formation which lasted for approximately a
month after the drain removal. Thorough wound
debridement done and was started on Antibiotics. Vaccum

Most of the studies have assessed the effect of
abdominoplasty with rectus plication on IAP with variable
results.15-17 Study confirm that the effect of rectus plication
on increasing intraabdominal pressures, but also
implicates bed position, binder placement, and general
anesthesia as risk factors.18 A minimal increase in the

Table 3: Post operative IAP measurement in both
techniques.
Post
operative
IAP
Grade I
Grade II
Grade III
Grade IV
Total

Groups
Meshplasty

Rectus Plication

10
6
0
1
17

7
5
4
1
17

Total
17
11
4
2
34

International Surgery Journal | November 2021 | Vol 8 | Issue 11

Page 3372

Pillai RT et al. Int Surg J. 2021 Nov;8(11):3370-3374

IAP is considered to be a physiologic response to
incisional/ventral hernia repair. Further, small increases
in IAP is also seen with positional changes, such as semi
recumbent, lateral decubitus or prone positions Healthy
patients with infraumbilical striae, moderate amount of
excess adiposity, skin and soft-tissue laxity, rectus
diastasis or myofascial laxity are ideal candidates for full
abdominoplasty. Patients with a BMI >35, may also be
candidates, but would benefit from better preoperative
weight management.19,20
Based on the results obtained, it is not possible to
conclude if plicature of the rectus abdominis or mesh
plasty generates significant physiological changes, such
as an increase in IAP. Most of the patients who
underwent Rectus plication in this study were healthy
individuals with age above 50 years, less than 12% only.
Careful patient selection, optimisation and risk stratified
prophylaxis, have all shown to reduce complication rates
drastically. Previous studies had demonstrated that rectus
plication offers better aesthetic outcome with no mesh
related complications.21,22 Abdominoplasty is associated
with a risk of 1.1% of DVT which has been attributed to
the intraabdominal hypertension after the procedure,
known to cause decreased venous return, venous stasis,
and thus thrombosis.23 There is also decrease in ejection
fraction and the cardiac output, along with reduction of
lung volumes causing respiratory distress.23 Based on this
study, both mesh plasty and rectus plication causes
minimal alterations in IAP, both intraoperatively and
during the immediate post operative period.
Introperatively, only1 patient undergoing abdominoplasty
(rectus plication) developed IAP of more than 20 mm of
Hg. 76.5% of the patients had IAP below 15mm of Hg
intraoperatively. Postoperatively, 50% patients had an IAP
above 15 mm of Hg. Among them, 58.9% of the patients
included in the rectus plication group (p=0.202). Though
there are minor variations in IAP in both groups, a
significant difference has not been established.
Limitations
Relatively small sample size and short duration were the
major limitations of the study.
CONCLUSION
No significant intraoperative or postoperative IAP was
found between the two study groups. Therefore, either
meshplasty or abdominal wall plication techniques can be
selected in subjects undergoing abdominoplasty.
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