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l. INTRODUCTION

The incidence of complications arising from intra-abdominal pressure variation in critically ill patients suffering from acute
abdomen conditions with unconfirmed diagnosis is high and justifies increasing intra-abdominal pressure (IAP) measurement
requests.

Intra-abdominal pressure is defined as the steady state pressure concealed within the abdominal cavity and resulting from the
interaction between the abdominal wall and viscera. IAP oscillates according to respiratory and abdominal wall resistance. Intra-
abdominal pressure levels upto 5mmHg are considered physiological in adults. In obesity intra-abdominal pressure may range from
10 to15 mmHg without pathophysiological significance.

Intra-abdominal hypertension is defined by IAP elevation above 12 mmHg in three consecutive measurements taken at 4 to 6 hours
interval. Intra-abdominal pressure may gradually progress to abdominal compartment syndrome with sustained 1AP above 20
mmHg and associated with organ dysfunction or failure.

Abdominal compartment syndrome is a late manifestation of increased intra-abdominal pressure. The level of intra-abdominal
pressure at which abdominal compartment syndrome occurs is unknown. The diagnosis is often made on a clinical basis. The finding
of a tense abdomen with increased airway pressures and oliguria despite normovolemia and adequate cardiac output should lead to
the diagnosis of abdominal compartment syndrome.

IAP measurements have been performed using a variety of techniques such as a Hamilton manometer in the stomach, trans rectally
via a Millers-Abbott tube or nasogastric tube, direct intra peritoneal puncture, using a veress needle and using inferior vena cava
pressure. In general terms there is high degree of correlation between intravesical, intraperitoneal, intragastric and 1VC pressures
as a measure of 1AP in both animals and man. In clinical practice the most useful technique for measuring 1AP involves the use of
intravesical pressure.

Various condition such as accumulation of fluid, flatus, feces increase the intra-abdominal pressure and may lead to intra-abdominal
hypertension first and later abdominal compartment syndrome. Most of the body systems affected by intra-abdominal hypertension
and abdominal compartment syndrome, most markedly the renal, respiratory, cardiac and nervous systems. The prognosis of patient
depends on the flow of blood to various organs which ultimately affected by ACS/IAH. Timely recognition of ACS/IAH, play a very
important role in reducing morbidity or mortality of patients.

Il. AIMS & OBJECTIVES
To assess the relationship between peri (pre and post) operative intra-abdominal pressure and post operative patient morbidity, (with
special reference to kidney function and pulmonary atelectasis) and mortality.

I1l. MATERIAL AND METHODOLOGY
The study was be conducted on 50 cases of Emergency Laparotomy and 50 elective laparotomy patients admitted under Department
of general surgery in CHENGALPATTU GOVERNMENT MEDICAL COLLEGE AND HOSPITAL. Ethical committee clearance
was obtained from the institutional ethical committee of CHENGALPATTU GOVERNMENT MEDICAL COLLEGE AND
HOSPITAL. This study was conducted between January 2020 and December 2020. Before the study conducted informed consent
was obtained from all the patients.

METHOD OF COLLECTION:
Study design : A Prospective Comparative study.
Sample size : 100 admitted cases

Inclusion criteria:

1. Patients admitted to Chengalpattu medical college under General Surgery department and undergoing emergency and
elective laparotomy .
2. Age group 18 yrs to 60 years.
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Exclusion criteria:

Age group < 18years and > 60years.

Pregnancy.

Morbid obesity.

Spinal cord problems and fracture limbs who are unable to lie down supine.

Bladder complaints — neurogenic bladder, cystitis.

Patients with established causes of co-morbidity such as renal failure(oliguria), CAD, hypertension.
Patient not willing to give consent.

Nogam~wbdPE

METHODOLOGY:

Two groups each with 50 surgical patients were selected. The experimental group had increased intra-abdominal pressure. The
control Group had normal intra-abdominal pressure. The control group were selected from those undergoing elective surgery. The
preliminary details collected from patients included, name, age, sex, diagnosis, operative procedure planned, BMI. Presence or
absence of diabetes mellitus, hypertension. Examination findings of pulse, blood pressure, respiratory rate, temperature and specific
systemic examination of respiratory system, cardiovascular system and abdomen were noted.

Investigation which included hemoglobin concentration, plasma urea, plasma creatinine and Chest X-Ray were done preoperatively
and post operatively according to need. Intra-abdominal pressure and urine output were monitored pre-operatively and at every
fourth hourly intervals in the post-operative period for 24 hours.

The intravesical route of measuring the IAP was done by catheterization of the urinary bladder using Foleys catheter. Equipments
required to measure 1AP were Intravenous infusion set,50ml syringe, suction catheter, measuring scale (length: 30cm), measuring
tape and hemostat .Patient positioned in supine position And catheterized with Foley’s catheter (size:16Fr /18Fr). The Infusion set
was connected to a syringe filled with 50 ml of saline which was then connected with main drainage channel of Foley’s catheter
through the connector (suction catheter) and saline instilled into the empty bladder. Then the connector (suction catheter) clamped
with hemostat; The empty syringe removed. The intravenous set tube and connector held vertically above the sympysis pubis. once
the hemostat was released, the saline flows out of catheter drainage tube and reaches a height(in cm of saline)measured using a
ruler scale marked in cm which corresponding to IAP. The value converted in mmHg by multiplication factor with 0.74.
Operative findings during laparotomy and the surgical procedure done were noted. Patient who underwent Post-operative
mechanical ventilation and re-laparotomy were also noted. Also, cause of mortality was noted if the patient expired during the study
period inspite of maximal supportive medical care. The results were documented and tabulated in MS excel.

IV. RESULTS AND DISCUSSION
Increased intra-abdominal pressure cause intra-abdominal hypertension and abdominal compartment syndrome. Radiological
investigation such as ultrasound abdomen, chest x-ray, x-ray abdomen, computerized tomography, magnetic resonance imaging is
also not used for quantify intra-abdominal pressure. Measurement of intra-abdominal pressure via the urinary bladder is considered
to be the gold standard, because it is simple and cheap and easily reproducible.
An increased IAP can affect kidney negatively directly and indirectly by systemic effects (decreased cardiac output). Abdominal
Perfusion Pressure (APP) is a clinical parameter to explain the circulatory compromise in abdominal cavity in the presence of intra-
abdominal hypertension/ Abdominal compression syndrome. APP is the difference between the mean arterial pressure and intra-
abdominal pressure. During Intra-abdominal hypertension, decrease of glomerular hydrostatic pressure (due to hypoperfusion) and
increase of Bowman’s space hydrostatic pressure (due to intra-abdominal hypertension) which might lead to acute reduction in
glomerular infiltration. In this study, serum urea and creatinine were elevated pre-operatively in patients with increased 1AP while
patients and these values decreased post-operatively. Similarly, mean urine output increased post-operatively among the patients
with increased IAP and these were found to be statistically significant.
Respiratory failure is among the most important consequences of IAH and it is originated by different mechanisms, such as chest
wall elastance increase, functional residual capacity reduction, compression atelectasis and lung edema formation through reduction
in lymphatic drainage. Pre-operatively in both the study group none of the patient had atelectasis. Post-operatively, out of 50 patients
in normal 1AP group, 2(4%) developed atelectasis and 1(2%) patient needed ventilatory support while among 50 patients in
increased I AP group,3(6%) developed atelectasis and 2(4%) required ventilatory support. Post-operative ventilatory support among
both groups had no statistical difference. This might be due the reversal of pulmonary detrimental effects by abdominal
decompressive laparotomy by redistribution of aerated lung volumes. Surgical decompression was the standard treatment for the
patients with Intra-abdominal Hypertension/ACS. Even after surgical decompression, | AP remains moderately to severely increased
with improvement in physiological of organ, so all the patients requires careful observation. Re-laparotomy should be considered
in a patient if IAP >20mmHg or the organ dysfunction persists. In this study, none of the patient had indication for re-laparotomy.
In this study, mortality rate was 0%, patients could be saved only when the organ dysfuntion in reversible phase. Delayed
decompression was found to be the main cause for high mortality rate. Hence timely intervention and regular AP monitoring post-
operatively will reduce the mortality rate in patients with IAP/ACS.
Comparison of BMI with groups by using Pearson Chi square test which shows that there is no statistically significant difference
in the BMI distribution between groups. This suggests overweight of the patient does not significantly increase the intra abdominal
pressure of the patient.
Comparison of blood Urea between the groups by using Unpaired t-test which shows that there is highly statistically significant
(p=0.0005<0.01) difference during all the time duration, blood Urea is significantly raised in all the cases of increased intra-
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abdominal pressure as compared to the cases with normal intra-abdominal pressure in all time intervals (pre-operative, post —
operative, 4th hourly, 12hourly, 24hourly.

Comparison of serum Creatinine between the groups by using Unpaired t-test which shows that there is highly statistically
significant (p=0.0005<0.01) difference during (pre-operative, post — operative, 4th hourly) , whereas during ( 12hourly
(p=0.100>0.05) , 24hourly ( p=0.151>0.05)) no statistically significant ) difference were found in serum Creatinine.

Comparison of Urine Output between the groups by using Unpaired t-test which shows that there is statistically significant (p<0.05)
difference during (0 to 4 hours and 8 to 12 hours), whereas during other time period no statistically significant difference were
found in Urine Output. This indicates that urine output might not be an ideal indicator.

Comparison of Atelectasis post-operatively with groups by using Pearson Chi square test which shows that there is no statistically
significant difference in the Atelectasis post-operatively between groups.

V. CONCLUSION
ACS/ IAH is associated with profound physiological abnormalities both outside and within the abdomen. While treating these
patients it is essential to identify the signs of increased abdominal pressure early and start the management accordingly. It is also
important to monitor the intra-abdominal pressure of the affected patients and those with (more than two) risk factors either
continuously or intermittently. Understanding the pathophysiology of ACS/IAH is of prime importance for applying patient tailored
treatment. If needed, appropriate surgical intervention should be done at the stage of IAH itself and should not be postponed till the
development of ACS.
Renal dysfunction is the most common complication of abdominal compartment syndrome. Pre-operative renal dysfunction was
found to be high in all the case series ranging from around 40% to 80%. The fall in the post operative serum creatinine as compared
to pre operative serum creatinine was also observed in all the case series. In many of the studies renal dysfunction became evident
as oliguria and later progressed to anuria. Compression of the renal vein and parenchyma and reduced renal perfusion, lead to
reduced microcirculation to the functioning glomeruli and cortex. This results in tubular and glomerular dysfunction and
substantially reduced urine output since FG = MAP — 2 x IAP. Thus the 1AH induced renal dysfunction and prerenal azotemia will
neither be responsive to fluid resuscitation nor vasopressors. It improves dramatically by appropriately and promptly reducing the
elevated IAP.
The awareness of the entity called Intra abdominal hypertension and abdominal compartment syndrome is spreading in recent times.
Yet in many of the centers it is still under-diagnosed as strict protocols to monitor intra abdominal pressure in critical care patients
both in the medical and surgical side have not been laid down. As recommended by the World Society of Abdominal Compartment
Syndrome, all cases in the critical care wards should be assed for intra abdominal pressure immediately following admission and
serially in cases of elevated initial pressure. Though the mortality rate is zero in this case series, it is probably due to the choosing
patients with increased abdominal pressure selectively rather than monitoring all the patients in the critical care ward, some of
whom may have died because of undiagnosed Intra abdominal hypertension.
Hence abdominal compartment syndrome is a treatable condition when it is timely diagnosed and appropriately managed. Both
medical and surgical treatments play equally important role in their management. Awareness and recognition of this entity will go
a long way in reducing the mortality of many critically ill patients and all it takes is a simple bedside test to make the difference
between probable death and survival.
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