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ABSTRACT

Introduction:

Laparotomy is one of the most common surgical procedures done in a routine
surgical practice. By definition, the word laparotomy describes exploration of the
abdomen and to continue further according to the cause identified. Postoperative
pulmonary complication (PPC) includes virtually any complication affecting the
respiratory system after anesthesia and surgery. Postoperative pulmonary
complications can be considered as a measurement of a complex outcome. Since there
are only a few studies in literature regarding the post-operative lung complication
following emergency laparotomy in our country, our study aims to estimate the post-
operative pulmonary complications following emergency laparotomy for acute
abdominal conditions. Considering that demographic and clinical characteristics of
patients as well as preoperative diagnoses and surgical strategies adopted in

emergency situations are expected to be quite diverse from those in elective surgery.

Materials and methods:

This study was conducted in the department of General Surgery among
patients undergoing emergency laparotomy for acute abdomen condition at KLES Dr
Prabhakar Kore hospital and MRC, Belagavi the study was conducted between
January 2020 and December 2020. Patients undergoing emergency |laparotomy for
acute abdominal under general anaesthesia and aged between 18 to 75 years were
included in the study. Patients with known cases of respiratory illness were excluded
from the study. Data entry was done using MS Excel and data analysis was done
using SPSS version 23.0. Descriptive statistics were interpreted in frequency and
percentage. Institute ethical committee clearance certification was sought and
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obtained before the study was begun. Informed written consent was obtained from all

patients before including them in the study.

Results:

This study was conducted among 30 patients, where maximum of the study
participants were in the age group of 31-40 years, and predominantly males. Majority
of the study participants were diagnosed with peritonitis secondary to perforation
(56.7 %) followed by intestinal obstruction (33.3 %) and blunt abdomen (10 %). The
incidence of PPC in the study is 57 % (17 out of 30 cases) and more than half of the
participants developed plural effusion (53.3%), 36 % of the participants developed
atelectasis and 17 % of the study participants developed pneumonia during the post-

op period.

Conclusion:

Post-operative pulmonary complications increase morbidity after surgery. Pre-
operative assessment aids in identifying patients at risk of developing post-operative
pulmonary complications. Proper pre-operative assessment by the pulmonologists,
and management of existing risk factors would reduce the incidence, or possibly

eliminate completely the occurrence of post- operative pulmonary complications.

Key Words: Post-operative complications, pulmonary complications, emergency

laparotomy, acute abdomen
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I ntroduction

INTRODUCTION

Laparotomy is one of the most common surgical pfaces done in a routine
surgical practice. By definition, the word laparmtp describes exploration of the

abdomen and to continue further according to thiseadentified-

Postoperative complications can be defined as &gative consequence as
perceived by the surgeon or by the patient whicly oecur intraoperatively, in the
immediate postoperative period, or in the delayedstpperative period.
Complications following abdominal surgery causemanting challenge to surgeon in
a general surgery unit, where abdominal surgergtttotes the bulk of major surgical

procedures.

Various factors like proper resuscitation, carsfuigical technique, age of the
patient, other co-morbid conditions such as conpaatery disease, diabetes mellitus,
hypertension, any other chronic illness, anaesahiesihnique and postoperative care
contribute to final result. The post-operative rabity should be a better measure of
quality than death rates and other intermediatecmnés? Hence, early detection and
proper intervention can diminish the morbidity andortality related with

complication®

The bulk of surgical procedures performed worldwisldarger and, though
many advances have been made in the past decaessufgical care exposes
patients to considerable risk of morbidity and rality. It has been estimated that
worldwide >230 million major operations occur anifyid The safety of surgical care
has improved considerably within the global he&tidscape. Until now it remains a

persistent concern in both developed and developmmtries. In 2009, the WHO
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I ntroduction

composed a X8em surgical safety checklist for implementationvarious countries
around the world and a study was done to measu@ittomes From the results of
the aforesaid study, it was seen that overalkd@p mortality after emergency

laparotomy was tetimes higher than for elective surgery.

Postoperative pulmonary complication (PPC) includestually any
complication affecting the respiratory system aftanesthesia and surgery.
Postoperative pulmonary complications can be cemsdl as a measurement of a

complex outcomé.

The frequency of PPCs after laparotomy reportethénliterature has varied
widely® The incidence of PPCs in major surgery is foundeoranging from 25 -
50%. In 2015, a European joint taskforce publisigedbelines for perioperative
clinical outcome (EPCO) definitiorflsThe taskforce defined respiratory infection,
respiratory failure, pleural effusion, atelectagppgeumothorax, bronchospasm, and
aspiration pneumonitis to be the compound measamesdefined pneumonia, acute
respiratory distress syndrome (ARDS), and pulmoreanpolus as separate adverse
outcomes. Studies have shown the incidence of doatigns being 20 to 69% for
atelectasis, and from 9 to 40% for postoperativeupmonia’®

A systemic review of American college of physiciamwed that 60% of the
study results indicate the presence of post-operdting complications following
laparotomy’ Following major abdominal surgeries, pulmonary ptications are
found the leading cause of post-operative morbiditgd mortality affecting 25-50%
of patients:®** Postoperative pulmonary complications (PPCs) oudthr a frequency
equal to or greater than cardiac complicationsraigiht be more commonly seen than
cardiac complications and can be taken as a sitgnifi predictor of long-term

mortality after surgery”
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In addition, these complications can lead to inseelapatient discomfort,
increased consumption of resources, longer lenfgétay and, thus, over all increased
health care costs! Patients who have abdominal or thoracic incisiergerience
wound pain and diaphragmatic dysfunction and thigurn compromises effective
respiration. Atelectasis is the pathological precé=ading to alveolar collapsk.
Surgery in supine position causes reduced lungnvejumpairment of function of
respiratory muscles and leads to alterations ig lmechanisms for air exchange. In
post-operative period few patients undergoing lajmeny have compromised ability
to achieve an effective tidal volume. These dee@atsdal volumes reduce the
inflating forces within the lung and may lead toealar collapse. This in turn creates
a restrictive lung disorder, causing reduced Ilungmgliance, compromised
mucociliary clearance, depletion of surfactant émd leading to pre-disposition to
infection®*

A number of factors are responsible for the valigbincluding patient
selection, differences in the surgical procedutedied and variation in the definition
of PPCs. The emergency nature of the surgical dioeehas also been autonomously
associated with higher rates of postoperative pmsienand respiratory failure.
Midline laparotomy incisions are thought to be legdto more chest complications
than transverse or oblique incisidfidt is, nevertheless, very difficult to differertia
between the effect of the direction of incision ainel effects of cigarette smoking and
chronic bronchitis, the VQ instabilities induced ggneral anaesthesia, the ventilatory
depression caused by the incision in the abdormiafiland the complicatio.

Although postoperative pulmonary complications (PR recognized to be
at large, the range of incidence of the same inetisting literature is variable,

ranging from 9% to 40%, probably due to methodaabinconsistencies among
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various studies. The identification and correctminmodifiable perioperative risk
factors should lead to further improvement of ouies and should improve the
mortality and morbidity and cost of health caree€thphysiotherapy aims to lessen
the probability of these complications and hasemovery. Various exercises aimed at
maximising inspiratory effort and may be benefidiat the patients. The incentive
spirometer is a handheld device that patients asehieve effective inspiration and
can be used for post-operative cases.

But a recent systematic review has questioned thi¢y Land outcome of
routine postoperative respiratory physiotherapyofeing upper abdominal surgery.
In contrast, other evidence proposes that posttpermobilisation may lessen the
incidence of pulmonary complications, though theamity and intensity of
mobilisation to achieve this outcome is unidenifie

Despite of the availability of vast literature ab@mergency laparotomy and
postoperative pulmonary complications the strategie prevent postoperative
pulmonary complications remain poorly defined.

Since there are only a few studies in literaturgarding the post-operative
lung complication following emergency laparotomyoitr country, our study aims to
estimate the post-operative pulmonary complicatiofidlowing emergency
laparotomy for acute abdominal conditions. Considerthat demographic and
clinical characteristics of patients as well asoperative diagnoses and surgical
strategies adopted in emergency situations arecéegbéo be quite diverse from those
in elective surgery. This study will also be helgfr evaluating the utility of existing
risk prediction models for reduced adverse outcormed optimal perioperative

results.
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Al

To estimate the incidence of post-operative pulmonary complications among

patients undergoing emergency laparotomy for acute abdominal condition
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REVIEW OF LITERATURE

ACUTE ABDOMEN

HISTORY: Difficulties of acute abdomen detected as earlynath century BC.

In the era of Hippocrates, they named as “lleasipadleus”.

Intestinal obstruction: In ancient times intestiabstruction was treated by

1. Giving enemas.

2. Sushrutha recommended incision of intestine,

3. Replacement of intestinal segments after moishgithem with honey and
butter,

4. Sewing up of intestine.

1556 — Pierrefraneo — surgery for inguinal hernia

1836 — Jaharnfriedrich — resection of gangrenougbo

1710 — Jeanjulima — colostomy

1911 — Schwartz — gas distended bowel loops/ it fevels in x rays.

1727 —Rowlinson - signs and symptoms of perforagieritonitis

1891 — Hensher — intervention for peptic ulcer pieation

1736 — Claudius Amyand — first appendicectomy

1755 — Lorenz heister — appendix is the site damMmation

Mc Burney — clinical features of appendicitis.
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DEFINITION:

The term acute abdomen refers to signs and sympobmisdominal pain and

tenderness, a clinical presentation that oftenireg@mergency surgical therapy.

Many diseases, some of which are not surgical tradabdominal, can
produce acute abdominal pain and tenderness. 8oy attempt is made to make a
correct diagnosis so that the preferred therapggnad laparoscopy or laparotomy, is
appropriate. The diagnoses associated with an afidemen vary according to age
and gendet??° Appendicitis is more common in the young, whereiiary disease,
bowel obstruction, intestinal ischemia and infaneti and diverticulitis are more
common in elderly patients. Nonsurgical causesnoaeute abdomen can be divided

into three categories: endocrine and metabolianiadalogical, and toxins or drugs.

NON SURGICAL CAUSES OF ACUTE ABDOMEN
Endocrine and Metabolic Causes

Uremia

Diabetic crisis

Addisonian crisis

Acute intermittent porphyria

Hereditary Mediterranean fever

Hematological Causes

Sickle cell crisis
Acute leukemia

Other blood dyscrasias

Toxins and Drugs

Lead poisoning
Other heavy metal poisoning
Narcotic withdrawal

Black widow spider poisoning
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SURGICAL CAUSES OF ACUTE ABDOMEN

Hemorrhage

Solid organ trauma

Leaking or ruptured arterial aneurysm

Ruptured ectopic pregnancy

Bleeding gastrointestinal diverticulum
Arteriovenous malformation of gastrointestinal trac
Intestinal ulceration

Aortoduodenal fistula after aortic vascular graft
Hemorrhagic pancreatitis

Mallory-Weiss syndrome

Spontaneous rupture of spleen

Infection

Appendicitis
Cholecystitis
Meckel's diverticulitis
Hepatic abscess
Diverticular abscess

Psoas abscess

Perforation

Perforated gastrointestinal ulcer
Perforated gastrointestinal cancer
Boerhaave's syndrome

Perforated diverticulum

Obstruction

Adhesion related small or large bowel obstruction
Sigmoid volvulus

Cecal volvulus

Incarcerated hernias

Inflammatory bowel disease

Gastrointestinal malignancy

Intussusception
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Ischemia

Buerger's disease

Mesenteric thrombosis or embolism
Ovarian torsion

Ischemic colitis

Testicular torsion

Strangulated hernias

Management of acute abdomen:

Medical Therapy

A variety of disease processes (e.g., hemorrhagifectious, and toxic
gastroenteritis; severe liver failure; pancreatipiostatitis; pyelonephritis; ulceration
of the gastrointestinal [GI] tract) can cause aaiggs of abdominal pain and can
usually be managed with medical therapy. If appadermedical measures are taken
and the clinical status of the patient does notrawp, however, re-evaluating the

causative agent is necessary.

Fluid Therapy

The mainstay of medical therapy for patients witite abdomen is treating
the underlying cause once it is discovered. Regasdbf the cause, however, several
generalized treatment regimens apply to criticalllypatients. Shock is the most
important problem to address. Once hypovolemia dexteased tissue perfusion to
abdominal viscera are present, compromise of ttiestimal wall can lead to
translocation of intraluminal bacteria and can [meose patients to septicemia and/or
endotoxemia. Decreased venous return and portakrteqsion are additional
concerns during shock.1 Aggressive 1V fluid therappuld be initiated via a large-

bore catheter using a balanced electrolyte soluimmtuding 0.9% saline and lactated
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Ringer's solution (bolus followed by IV infusionatate of 125 ml/hr). In most cases
involving shock, one-fourth of the calculated vokiwf fluid should be administered
rapidly. Then the patient's perfusion parameterslfding heart rate, capillary refill
time, blood pressure, and urine output) should dassessed. Fluid therapy can be
titrated based on a patient's clinical responsiecapy and cardiovascular status. If
severe metabolic acidosis represented by a blootegsithan 7.1 continues despite
adequate fluid resuscitation, administering sodibicarbonate (NaHCO3) can be
beneficial.2 The bicarbonate deficit can be catedawith the following formula:

Bicarbonate deficit = Base deficit x 0.3 x kg.

In some cases, blood gas values cannot be measwtdan only be
estimated. This can be achieved by classifying ette acidosis as mild, moderate,
or severe. The base deficits would correlate at18, and -15, respectively.3 One-
fourth of the calculated NaHCO3 replacement dosrilshbe delivered IV over 20
minutes followed by a new blood gas measurement asgbssment. Acidosis
frequently improves following improved perfusionf NaHCO3 therapy is
administered before fluid volume resuscitation, abetic alkalosis may occur;

therefore, this is not recommended as empiric thera

Drug Therapy

Once a patient's hypovolemic status has been addteand proper fluid
therapy initiated, medical therapy should continoye addressing the need for
antimicrobial therapy. All therapeutic choices fioiection should ideally be based on
results of culture and susceptibility testing. Hoee empirical therapy is almost
always warranted while laboratory results are pemdiVhen available, a Gram's stain

should be used to help obtain a diagnosis. Knovdexlgesident microbes originating
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from the suspected source of infection is also wargortant in choosing the most
appropriate course of antibiotic therapy. To previoroad-spectrum (aerobic and

anaerobic) coverage, combination antibiotic theramften chosen.4

An extremely important aspect of medical managentteait should never be
forgotten or delayed is the judicious use of arsittge Even if eventual correction of
the underlying problem is foreseen, that does netgnt immediate discomfort. The

choice of analgesics used are 1V Paracetamol 10@sgr IV Tramadol 50 mg bd

Antiemetics are indicated not only to counteradieptal side effects of opioids but
also as general therapeutics for patients witheaabidomen. The selective 5-HT3
antagonist, ondansetron 4 mg IV tds provides amigneffects in patients with a
traumatized abdomen. Metoclopramide promotes Gilitgptand is contraindicated

in patients with suspected bowel obstruction.4 @iflmmazine is also relatively

contraindicated because it blocks alpha-receptoeseby producing hypotension.
Emergency Laparotomy
Definition of Emergency Laparotomy:

An emergency laparotomy is a non-elective surgmatedure involving an
incision through the abdominal wall when the patgemwell-being or life is in

jeopardy.
Indications for Emergency Laparotomy

Laparotomy may be exploratory when patients preseith acute or
unexplained abdominal pain whose symptoms havéeen explained by clinical or
radiological diagnostic metholfs The most common indications for laparotomy in

the non-traumatic setting are intestinal obstructior perforation of a viscus.
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Intestinal obstruction may present with abdomirghpand distension, vomiting and

absolute constipation.

Abdominal x-rays may show dilated loops of smalllamge bowel with air-
fluid levels. Patients with perforation will havéinical signs of peritonitis and may
have a pneumoperitoneum on an erect chest x-r& @fccases). The common sites
of perforation are the large bowel (due to diverac disease or malignancy), the
duodenum or stomach (due to peptic ulcer diseaseless commonly, the small
bowel (due to adhesional obstruction, ischaemiaeoniation). Patients with pain and
fever may have intra-abdominal sepsis due to artfivdar abscess, appendicitis,

perforated viscus or tubo-ovarian abscess.

Types of Incisions wused for Emergency Laparotomy ah their

Advantages/Disadvantages

Midline Incision

A laparotomy can be performed through a varietynofsions but the most
common one is a midline laparotomy, a verticalsmsi which follows the relatively
bloodless linea alba. The upper midline incisiomally extends form the xiphoid
process to the umbilicus and a lower midline imrisends at the pubic symphysis
inferiorly. Some pathologies will require a full diine from the xiphoid process to
pubic symphysis to allow for wide access to theoahidal cavity. The method of a
midline incision is as follows: incise the skinthe midline, through the subcutaneous

tissues and along the linea alba.

Advantages: This incision gives excellent accegss iarcan be extended if
required. There should be minimum blood loss thhotige avascular linea alba and

minimum nerve or muscle damage. This incision canmade and closed quickly
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(mass closure). Disadvantages: There is a riskasional hernia. Incisional hernias
are a common complication of midline laparotomied are defined as ‘abdominal
wall gaps around post-operative scars, percepdibfglpable by clinical examination

or imaging’

Paramedian Incision

A paramedian or original McEvedy's incision is tateo the midline which
involves incising the skin and the rectus sheatm@lits lateral margin. Access is

gained by pulling the rectus medially.

Advantages: This previously popular incision allovescess to lateral
structures such as the kidney, adrenals and splB&advantages: Very high

incisional hernia rate and the incision needs tolbsed in layers which takes longer.

Kocher’s Incision

This is an oblique incision made in the right uppeadrant of the abdomen,
which is classically used for access to the galiddéast and biliary tract but also allows

good access to the liver.

Advantages: This incision provides good accessivier land gallbladder and the

incision be extended across the midline.

Disadvantages: This incision does not provide acd¢esower abdomen and takes

longer to make and close as it is usually performddyers.

Pfannenstiel Incision

This is a transverse incision just above the psmphysis which involves

incising the skin and subcutaneous tissues trasalgr retracting the rectus muscles
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laterally and opening the peritoneum either veltifoar transversely. It is the incision

of choice for Caesarian section and to accesstdrasiand ovaries.

Advantages: This incision permits urgent accedbeogravid uterus and it's location

means that it may be hidden in the pubic hair line.

Disadvantages: There is a risk of incisional heamd also of injury to the bladder if
not catheterized during surgery. It gives limitedess to the abdominal organs and to

the deep pelvic organs in the obese patient.

ANESTHETIC RISK FACTORS RELATED TO EMERGENCY

LAPAROTOMY:

Post-operative pulmonary complications are as peevaas cardiac
complications and contribute equally to morbidityortality and length of hospital
stay?? Clinically significant pulmonary complications enmtered postoperatively
include atelectasis, pneumonia, bronchitis, pneborak, aspiration, bronchospasm
and worsening of underlying chronic lung diseasdough, compared with
Preoperative Cardiac Risk evaluation, there havenbscarce studies predicting
pulmonary risk. There is data to suggest that pestdive pulmonary complications

are predictors of long term mortalfy.

Most postoperative pulmonary complications progeess result of variations
in lung volumes that occur in response to dysfamctf muscles of respiration and
other changes in chest wall mechanics. Abdomindlthnracic surgical procedures
cause large decreases in vital capacity and smialievital reductions in functional
residual capacity (FRC), which has been recognfpediecades as the single most
important lung volume measurement involved in thiolagy of respiratory

complications® Although no consistent changes occur in FRC after-abdominal,

Page 14



Review Of Literature

non- thoracic surgery, FRC decreases after loweominal operations by 10 to 15%,
by 30% after upper abdominal operations, and by 3&8%r thoracotomy and lung
resectiorf> 22 Other factors that decrease FRC include the sygmsiion, obesity, the

presence of ascites, the development of peritomitid general anaesthesia.
POST OPERATIVE PULMONARY COMPLICATIONS:

Pulmonary complications are a major cause of magbahd mortality during
the postoperative period. The reported incidence poktoperative pulmonary
complications ranges from 25 to 50 percent, dependpon the patient population
and the criteria used to define a complication. Tin@dence also varies across
hospitals, with one study reporting lower ratescofmplications in hospitals with a
high volume of patients than in hospitals with awdo volume following

esophagectomy, pancreatectomy, and intact abdomntd aneurysm repair.

Traditional definitions of postoperative pulmonacpmplications include
atelectasis, bronchospasm, pneumonia, and exaicerbait chronic lung disease.
However, the list can be expanded to include aawyper airway obstruction,
complications from obstructive sleep apnea, pleefiisions, chemical pneumonitis,
pulmonary edema, hypoxemia due to abdominal commasntt syndrome, and tracheal

laceration or rupture.
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RISK FACTORS FOR POST OPERATIVE PULMONARY

COMPLICATIONS
PATIENTS’- RELATED FACTORS:
AGE:

Post-operative pulmonary complications are notedbéo associated with
increasing ag@ though the risk of surgical mortality was alsorsde be similar
across age groups when stratified by American 8p@é Anaesthesiology (ASA)
class®® A systematic review reported by the American Qumleof Physicians
estimated the impact of age on post-operative poémo complications in several
studies and observed that age greater than 50 ywearsn independent predictor of

post-operative pulmonary risk.
CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD):

COPD is also an independent and important patedated risk factor for
post-operative pulmonary complications. In a prespe study that assessed
pulmonary risk in patients with COPD (establishgdcbnical findings and chest X-
ray), complications occurred in 26% of patients paned with 8% of patients without
COPD3! Another report showed that patients with severéD@vere six times more
likely to have major post-operative pulmonary coicgtions after thoracic or
abdominal surgeries than those without COPIOPD also increases the risk of
postoperative arrhythmias which impact negatively the lungs® ASTHMA
uncontrolled or poorly controlled asthma has beetedh to increase the risk of
postoperative pulmonary complications. Bronchospasadh laryngospasm have been

noted to develop in patients with bronchial hypsaativity after undergoing tracheal
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intubation and these patients may benefit from tshctiing beta2 agonist and

corticosteroid use 5-7 days before surgéry.
SMOKING:

Smokers have increased risk of post-operative po#mo complications
especially current smokers who continue to smoker fio eight weeks before
surgery"?5 This may be explained by their increased carbomaxiole retention,
increased incidence of cough, sputum productiod,dysfunctional cilia, all of which
heighten their risk of post-operative chest infenf®®’ Smokers with more than 20
pack year history of smoking have higher incidewtepostoperative pulmonary
complication than those with less pack years, i@ #ibsence of underlying lung

diseasé®
OBESITY:

Physiologic changes that accompany obesity incloelduction in lung
volumes, ventilation/perfusion mismatch and rektiltypoxemi&® These may
worsen during anaesthesia and increase the rigllofonary complication. Report by
Hall et af® among 1000 patients undergoing laparatomy and/ stydrooks-Brunn,
found obesity as an independent risk factor for tjppgrative pulmonary

complications*
OBSTRUCTIVE SLEEP APNOEA:

This is an emerging risk factor for post-operatpidmonary complications
and is noted to increase the risk of critical respry events immediately after
surgery including hypoxemia and unplanned re-iniobd? Obstructive sleep apnea

also increases incidence of intensive care unitfl&@dliission post surgeriés.
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PULMONARY HYPERTENSION:

Pulmonary hypertension, primary or secondary (eéefias right ventricular
systolic pressure of > 35mmHg) in patients undergaion-cardiac surgery increased
the risk of postoperative congestive heart failurechaemic cardiac events,
arrhythmias, strokes and respiratory failure(whitthe most frequent morbidit§j.
Also patients with pulmonary hypertension who canmalk >332m during a 6mins

walk test had a higher mortality rate than those wdn*°
INTERSTITIAL LUNG DISEASE:

Three studies have assessed the pre-operativeadovalwof patients with
interstitial lung disease. The first found that dga3 or 4 dyspnoea at rest using
American Thoracic Society shortness of breath steld higher mortality post-

surgery’*®
UPPER RESPIRATORY INFECTION:

Data regarding the risk of pulmonary complicatiomoag patients with
current or recent upper respiratory infection mited. Yet it seems instructive and
prudent to defer elective surgery in this settiregduse of risk of spread of the
infection to the lower respiratory tract especiddly patients that will undergo general

anaesthesid.
METABOLIC FACTORS:

A multi-factorial risk index for post-operative psatory failure identified
two metabolic risk factors which include serum afiom 30mg/dl or blood urea
>10mmol/l, although serum albumin was noted to bestnger predictor of

pulmonary risk than Blood Urea Nitrogé&h.
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PROCEDURE-RELATED FACTORS
SURGICAL SITE

This is the most important factor in predicting tbeerall risk of post-
operative pulmonary complication. The incidence pofimonary complication is
inversely related to the distance of the surgineision from the diaphragm, thus the
complication rate is significantly higher in thoim@nd upper abdominal surgeries
than in lower abdominal surgeries and other pergdhsurgeries such as limb

surgeries.
DURATION OF SURGERY

Surgeries lasting more than 3-4 hours are assdcwith higher risk of
pulmonary complication. A study of risk factors fareumonia in 520 patients, found
an incidence of 8% for surgeries lasting less thdmours versus 40% for procedures

more than 4hour®,
TYPE OF ANAESTHESIA

Surgeries in supine posture under general anaéstbtegse alteration in lung
volumes, impairment in the functions of respiratanuscles, alterations in lung
mechanics related to gas exchange, and mucociligpgirment which increase the
risk of post-operative pulmonary complications. &tion of anaesthesia also
influences post-operative outcome. Long acting oewscular blockers like
pancuronium, pipercuronium may lead to incompledgersal of neuromuscular
blockade and residual paralysis of respiratory nessc Residual paralysis
compromises cough, airway patency, ability to owere airway resistance and
airway protection leading to airway obstruction,crotaspiration, atelectasis, and

pneumonia?’
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ATELECTASIS

Atelectasis is one of the most common postoperatpimonary

complications, particularly following abdominal atitbracoabdominal procedur®s.
Clinical presentation

Postoperative atelectasis can be asymptomaticnoayt manifest as increased
work of breathing and hypoxemia. The onset of hypol due to postoperative
atelectasis tends to occur after the patient hiastHe post-anesthesia care unit. It
typically becomes most severe during the secontbpegative night and continues

through the fourth or fifth postoperative night.
Pathogenesis

Postoperative atelectasis is usually caused byedsed compliance of lung
tissue, impaired regional ventilation, retainedvaly secretions, and/or postoperative

pain that interferes with spontaneous deep bregémia coughing?
Management

The initial approach to managing postoperative eatakis depends upon
whether the patient has abundant secretions, whieh define as frequent
expectoration, the expectoration of large amountssputum, and/or prominent
rhonchi on auscultation. For patients without atamdecretions, continuous positive
airway pressure may be beneficial. For patientsh veibundant secretions, chest
physiotherapy and suctioning are appropriate. Spatients with abundant secretions
may also benefit from bronchoscopy; the absencairobronchograms may help

identify patients who are more likely to beneftrfr bronchoscopy.
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BRONCHOSPASM

Bronchospasm is common during the postoperativeiogherClinical
manifestations include dyspnea, wheezing, chesitnégs, tachypnea, small tidal
volumes, a prolonged expiratory time, and hyper@zagPostoperative bronchospasm
can be caused by aspiration, histamine releaseethtly medications (eg, opiates,
tubocurarine, or atracurium ), an allergic respalesmedications, or an exacerbation
of a chronic pulmonary condition, such as asthmahwonic obstructive pulmonary
disease. It can also be caused by reflex consimicif bronchial smooth muscles due
to tracheal stimulation by secretions, suctioniagdotracheal intubation, or other
surgical stimulation. Reflex bronchoconstriction pgarticularly common when the

bronchodilatory effects of inhalational anesthetiese>*

Treatment of postoperative bronchospasm consisteeafing the underlying
cause, removing potential contributors (eg, meaioa), and pharmacotherapy.
Short-acting  inhaled  beta-2-agonists  (eg, albutemmétaproterenol)  are
bronchodilators that are considered first-line precotherapy. Patients who do not
improve after one or two doses of the inhaled binoddators may benefit from the

addition of systemic glucocorticoids.
PNEUMONIA

Postoperative pneumonia has clinical manifestatiamsl a diagnostic
approach that is nearly identical to other typebadpital-acquired pneumonia (HAP)
and ventilator-associated pneumonia (VAP). Howeitdras some unique risk factors

and treatment consideratiot's.
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Clinical presentation

Postoperative pneumonia tends to occur within fiestoperative days. It may
present with fever, leukocytosis, increased semmstiand pulmonary infiltrates on
chest radiographs. Hypoxemia may develop, or thBemamay require more
supplemental oxygen to maintain the same oxyherbagleaturation. Respiratory
distress, dyspnea, tachypnea, small tidal voluraed, hypercapnia may also occur.
The minute ventilation often increases prior to tevelopment of any blood gas
abnormalities, a consequence of the patient beapminore catabolic due to the

developing infection.
Diagnosis

The diagnosis of postoperative pneumonia can Wewlif because there are
many other postoperative causes of fever and/on@udry infiltrates, such as
atelectasis, pulmonary embolism, and acute lungrynjThis was illustrated in a
prospective cohort study of 129 consecutive sutdiC®) patients with abnormal
chest radiograph®. Forty-eight percent of the patients were recowgerinom
operative procedures and causes of pulmonaryrati in this population included
pneumonia (30 percent), pulmonary edema (29 pércawcute lung injury (15

percent), and atelectasis (13 percent).
Pathogens

Gram-negative bacteria and Staphylococcus aureus tihe most commonly
cultured microorganisms, while the most frequentté@al combinations were
Enterobacteriaceae plus either Staphylococcus awestreptococci. Haemophilus
influenzae and Streptococcus pneumoniae accountetiof percent and 10 percent,

respectively, of the microorganisms isolated fraspiratory and blood cultures.
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There are risk factors for postoperative pneumowmiaused by particular

microorganisms:

e Haemophilus influenzae or Streptococcus pneumeniBi@umatically injured
patients appear to be at increased risk for postige pneumonia due to

Haemophilus influenzae or Streptococcus pneumoniae.

e Staphylococcus aureus — Neurosurgical patientdi¢ptarly those who are
mechanically ventilated), victims of blunt traumadacoma, and patients who
have sustained closed head injuries seem to benatased risk for

postoperative pneumonia due to Staphylococcus sureu

e Pseudomonas aeruginosa — No particular type of esprghas been
convincingly shown to increase the likelihood osmmperative Pseudomonas
pneumonia. However, risk factors for Pseudomonasuimonia include:
intubation >8 days, structural lung disease (egndiniectasis, cystic fibrosis,
and chronic obstructive pulmonary disease [COPEY)ticosteroid therapy,

malnutrition, and prolonged exposure to antibiotics

e Acinetobacter species — Acinetobacter species avellarecognized cause of
postoperative pneumonia, although no particulae tgb surgery has been
shown to predispose patients to postoperative Aaliaeter pneumonia. The
most important risk factor for Acinetobacter pneuniao is mechanical
ventilation. Multidrug resistance is an increasprgblem and Acinetobacter

pneumonia is associated with a high mortality rate.

e Anaerobic species — The role of anaerobes in ththoganesis of

postoperative pneumonia is uncertain. Abdominalgetyr is generally
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considered a risk factor for pneumonia due to afaerrganisms, but several

studies suggest that anaerobes may not be imppa#mbgens in this setting.
Treatment

The management of postoperative pneumonia invothes collection of
respiratory specimens for microbiological analydsllowed by the initiation of
empiric antimicrobial therapy. Once the microbiotad data has been reported and
the patient’s response to empiric therapy assesisedantimicrobial regimen should

be tailored.

ACUTE UPPER AIRWAY OBSTRUCTION

Acute upper airway obstruction typically occurs idgr the immediate
postoperative period. It usually manifests as strifithe obstruction is incomplete or
aphonia if the obstruction is complete. Patient® ahay develop respiratory distress
with dyspnea, tachypnea, tachycardia, and diapisor€auses of acute upper airway
obstruction include laryngeal edema, iatrogenicav@ord paralysis, laryngospasm,

and obstruction from the tongue or other soft gssu

EXACERBATION OF OBSTRUCTIVE SLEEP APNEA

Obstructive sleep apnea (OSA) is a common disarderacterized by apneas
and hypopneas due to repetitive complete or pactidlapse of the upper airway
during sleep. The repetitive upper airway collapsey lead to frequent

awakenings and/or episodic oxyhemoglobin desaturati

OSA can be exacerbated during the postoperativiedgerhich manifests as
more frequent, more severe, or more prolonged dpsoof oxyhemoglobin

desaturation during sleep. This is often accomphyenew or worse hypercapnia.
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The frequency of oxyhemoglobin desaturation wasafestrated by a series of

438 patients with known or suspected OSA who undetsurgery?®
PLEURAL EFFUSION

Small pleural effusions are common during the imiaied postoperative
period following abdominal surgery. This was demmied by a series of 200
abdominal surgery patients who had posteroantelfidt, lateral, and bilateral
decubitus radiographs performed 48 to 72 hours afiegery’’ Pleural effusions
were found in 97 patients (49 percent). Among tleeiqal effusions, 52 percent were
<4 mm, 27 percent were 4 to 10 mm, and 21 percen¢ w10 mm (on the decubitus

radiographs). Most effusions were exudates.
CHEMICAL PNEUMONITIS

Surgical patients are at risk for chemical pneutm®miesulting from the
aspiration of acidic gastric contents during theiquerative period. The clinical
features of chemical pneumonitis include the abamset of dyspnea and tachycardia.
Patients may also exhibit fever, bronchospasm, Xsmmia, cyanosis, and/or pink
frothy sputum. Infiltrates may appear in one orhblmwer lobes, usually within the

first 24 hours.
PULMONARY EDEMA

Postoperative pulmonary edema can be cardiogemwig;cardiogenic, or a

combination of both.

An important cause of postoperative non-cardiogesilema is negative
pressure pulmonary edema, which can result fropnggrspasm or other forms of

upper airway obstruction following extubation. Rats usually present with signs of
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acute upper airway obstruction following extubatiamd, upon relief of the
obstruction, immediately develop dyspnea with pinéthy sputum and bilateral

infiltrates on their chest radiograph.

The etiology of negative pressure pulmonary edemaniltifactorial, but
appears to be related to the generation of markestjative intrathoracic pressure due
to forced inspiration against a closed glottiseredd to as a Mueller (or reverse
Valsalva) maneuver. As the intrathoracic pressesdines more negative, blood flow
to the right heart increases. This causes the mamyovascular bed to dilate, the
interstitial pressure around the capillaries todoee more negative, and intravascular
fluid to be drawn into the interstitial space. Thisrsens gas exchange and triggers a
cascade of hypoxemia, catecholamine release, arstensiz and pulmonary
hypertension. The result is an acute increase ierladd, which worsens

transcapillary fluid efflux and increases inteiatiand alveolar edents.

Treatment of negative pressure pulmonary edemagppastive. All patients
receive supplemental oxygen and some may benadin fdiuresis if they are
hypervolemic. Bronchodilators and/or non-invasiveontmuous positive airway
pressure (CPAP) may be helpful, although some mstieill require reintubation.
Most cases resolve spontaneously in a relativetytgteriod of time with no long-

term sequelae.
PULMONARY EMBOLISM

Acute pulmonary embolism is a well-known postopeeatpulmonary

complication.
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ABDOMINAL COMPARTMENT SYNDROME

Progressive hypoxemia may be the initial manifemtatof abdominal
compartment syndrome (ACS). ACS refers to symptamatrgan dysfunction
resulting from an increase in the intraabdominadspure. It is most common in
trauma patients who require massive fluid resusaitefollowing injury or emergent

abdominal surgery.
TRACHEAL LACERATION OR RUPTURE

Laceration or rupture of the upper airway is answah but well-described
complication of endotracheal intubation. Clinicatdaradiographic signs of the
injuries include  respiratory  compromise, subcutaiseo emphysema,

pneumomediastinum, and unilateral or bilateral pmathorax.

Surgical management is generally required and nmaplve sternotomy,
thoracotomy, or cervicotomy. Conservative managenteny be considered in
clinically stable patients with small (<2 cm) teamginimal air leaks, or prohibitively

high operative mortality.
SIMILAR STUDIES:

Peter R. Smithet al? conducted a study on postoperative pulmonary cicatfpns

after laparotomy to elucidate the incidence of PBfiay laparotomy and clarify risks
for their development. They conducted a retrospecsitudy of all laparotomies in
adult patients on the general surgery service @it tmiversity-affiliated hospital in

2004. They observed that twenty-five PPCs (7.0%)oed in 359 laparotomies.

Serejo et af® conducted a study named “Risk factors for pulmpr@mplications

after emergency abdominal surgery”. The aim of gtisdy was to determine the
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incidence and predictors of pulmonary complicatitmi®wing emergency abdominal

surgery

Two hundred and sixty-six consecutive adult pasenere included in the

study and seventy five (28.2%) developed PPC.

Juhi Bisen et alin their study observed thgredictors of post-operative pulmonary
complications following emergency laparotomy. Tiigs a prospective observational
study conducted in 270 patients who got admittecbugh SOPD, casualty or
transferred from other department, and undergoimgrgency laparotomy over a
period of 1 year (June 1, 2018-May 31, 2019). Twaodned seventy patients were
included in the present study and 55 (20.4%) deesloPPCs. Pneumonia (20) was

the most common PPC followed by atelectasis (15).

Sohail Hameed Chaudharyet af® conducted a study on postoperative complications
in emergency laparotomies at Bahawal Victoria HagpBahawalpur where three
hundred and twenty patients undergoing laparotomewncluded in this study. Post-

operative complications were seen in 287(89.7%gpt out of 320 patients.

Chauhan S et al° conducted a study named “A comparative study ctquerative

complications in emergency versus elective lapangtat a tertiary care centre”. This
comparative study was carried out at Departmei@eaieral Surgery in Bundelkhand
Medical College, Sagar, Madhya Pradesh during gesfoJanuary 2015 to February
2016. All the patients who underwent laparotomyeggle or emergency) were
included in the study. A total of 350 patients umeknt emergency laparotomy and
50 patients underwent elective laparotomy out ofictvh128 (36.57%) patients
developed complications following emergency lapamot while 11 (22%) patients

developed complication after elective laparotomy.
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Chinyelu Uchenna Ufoarohet af! in their study titled “Pre-operative pulmonary
assessment and risk factors for post-operative quédmy complications in elective
abdominal surgery in Nigeria” studied the pre-ofieearisk factors for PPCs in

abdominal surgery. They observed that the ovatalprevalence of PPCs was 52%.

L. T. Tengberg et af? observed the complications after emergency lapampt

beyond the immediate postoperative period in sosptctive, observational cohort
study among 1139 patients after emergency lapasotofn major complication

occurred in 537/1139 (47%) of all patients withih days of surgery. Unadjusted 30-
day mortality was 20.2% and 1-year mortality wa$634ne hundred and thirty-
seven of 230 (60%) deaths occurred between 72 IB&rthys after surgery, all of
them had complications, indicating that there ipralonged period with a high

frequency of complications and mortality after egegrcy laparotomy.

Mohit Gangwal et al studied the Incidence of post-operative ulany
complications following emergency laparotomy intisey care centre in Vindhya
region of Madhya Pradesh, India. Incidence of pp&rative pulmonary

complications in the study was 30.2%.

M. J. Greenall et af® conducted a randomised controlled clinical trial the
influence of midline or transverse laparotomy onstpaperative pulmonary
complications. The incidence of all chest compima (score 4 or more) in their
study was 29.4 per cent after midline and 33.9qudrafter transverse laparotomy and
that of serious complications (score 7 or more) @dsper cent and 7.7 per cent

respectively.
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In a study done by.J. Haines et al?® the incidence of postoperative pulmonary
complications was 39%. Incision type and time tdoiiige away from the bed were

independently associated with a diagnosis of pestdjve pulmonary complications.

K. Westwood et af® in a non-randomised pilot study of 263 patierftsund that the

addition of the incentive spirometer, as part of Bmensive post-operative
physiotherapy programme, decreased the occurrenpalmonary complications (6
vs 17%, p=0.01) and length of stay on the surdgmgh dependency unit (3.1 vs 4

days p=0.03).
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MATERIAL AND METHODS

Study setting:
This study was conducted in the department of General Surgery at KLES Dr

Prabhakar Kore hospital and medical Research center, Belagavi

Study Population:
Patients undergoing emergency laparotomy for acute abdomen condition at

KLES Dr Prabhakar Kore hospital and MRC, Belagavi

Study design:

A one year observational study

Study sample:

Patients presenting in emergency department and admitted under department

of general surgery and operated for acute abdomen (Emergency Laparotomy)

Sample Size estimation:
30
Sampling technique:
Universal sampling technique was used to select study participants
Study Period:
One year from January 2020 to December 2020
Inclusion Criteria:
e Patients undergoing surgery under general anaesthesia
e Patientsgiving valid consent
e Patients undergoing emergency laparotomy for acute abdominal
condition

e Patients aged between 18 and 75 years
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1.9.

1.10.

111

Exclusion Criteria:
e Patients undergoing surgery under anesthesia other than general
anesthesia

e Known cases of respiratory illness

Statistical analysis:
Data entry was done using MS Excel and data analysis was done using SPSS
version 23.0. Descriptive statistics were interpreted in frequency and

percentage.

Ethical Consider ations:
Institute ethical committee clearance certification was sought and obtained
before the study was begun. Informed written consent was obtained from all

patients before including them in the study.
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RESULTS

Table no 1. Distribution of study participants basé on age (n=30)

Age (in years) Frequency Percentage
<20 2 6.7
21 -30 5 16.7
31- 40 6 20.0
41- 50 5 16.7
51-60 6 20.0
> 60 6 20.0
Total 30 100.0

Maximum of the study participants were in the agmug of 31-40 years, 51 —
60 years and above 60 years (20 %). The mean ageedstudy participants was

observed to be 44.7 + 16.4 years.

Figure 1. Distribution of study participants basedon age (n=30)
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Results

Table no 2.Distribution of study participants basedon gender (n=30)
Gender Frequency Percentage
Male 24 80
Female 06 20
Total 30 100.0

Maximum of the study participants were males (8Q ¥jile 20 % of them

were females.

Figure 2. Distribution of study participants basedon gender (n=30)
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Results

Table no 3.Distribution of study participants basedon the duration of

hospital stay (n=30)

Duration of hospital stay Frequency Percentage
< 7 days 5 16.7
> 7 days 25 83.3
Total 30 100.0

Maximum of the study participants stayed in thepita$ for more than 7 days
(83.3 %). The mean duration of hospital stay antbegstudy participants was 10.2 +

2.6 days.

Figure 3. Distribution of study participants basedon the duration of hospital

stay (n=30)
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Table no 4.Distribution of study participants basedon the diagnosis (n=30)

Diagnosis Frequency Percentage
Peritonitis secondary to perforation 17 56.7
Intestinal obstruction 10 33.3
Blunt abdomen 3 10.0
Total 30 100.0

Majority of the study participants were diagnosethweritonitis secondary to
perforation (56.7 %) followed by intestinal obstioa (33.3 %) and blunt abdomen

(10 %).

Figure 4. Distribution of study participants basedon the diagnosis (n=30)
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Results

Table no 5. Distribution of study participants base on the duration of

surgery (n=30)

Duration of surgery (in hours) Frequency Percentage
2 7 23.3
2.5 1 3.3
3 22 73.3
Total 30 100.0

Maximum of the surgeries had a duration of morentBahours (73.3 %)

followed by 2 hours (23.3 %) and 2.5 hours (3.3 %)

Figure 5. Distribution of study participants basedon the duration of surgery
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Results

Table no 6.Distribution of study participants basedon history of diabetes

mellitus (n=30)

Diabetes Mellitus Frequency Percentage
Yes 7 23.3
No 23 76.7
Total 30 100.0

Among the study participants 23.3 % of them hatbhysof diabetes mellitus.

Figure 6. Distribution of study participants basedon history of diabetes mellitus
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Table no 7.Distribution of study participants basedon history of Hypertension

(n=30)
Hypertension Frequency Percentage
Yes 7 23.3
No 23 76.7
Total 30 100.0

Among the study participants 23.3 % of them hatbhysof hypertension.

Figure 7. Distribution of study participants basedon history of hypertension
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Table no 8.Distribution of study participants basedon post-op respiratory

infection (n=30)

Respiratory infection Frequency Percentage
Yes 4 13.3
No 26 86.7
Total 30 100.0

Among the study participants 13.3 % of them had-ppsrespiratory infection

while the rest 86.7 % did not had post-op respiyaitafection.

Figure 8. Distribution of study participants based on post-op respiratory

infection (n=30)
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Table no 9.Distribution of study participants basedon post-op respiratory

failure (n=30)

Respiratory failure Frequency Percentage
Yes 0 0.0
No 30 100.0
Total 30 100.0

In our study, none of the study participants devetb respiratory failure

during the post-op period.

Figure 9. Distribution of study participants basedon post-op respiratory failure

(n=30)
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Results

Table no 10.Distribution of study participants base on post-op pleural

effusion (n=30)

Plural effusion Frequency Percentage
Yes 16 53.3
No 14 46.7
Total 30 100.0

In our study, more than half of the participantsedeped pleural effusion in

the post-op period (53.3%).

Figure 10. Distribution of study participants basedon post-op pleural effusion
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Results

Table no 11.Distribution of study participants base on post-op atelectasis

(n=30)
Atelectasis Frequency Percentage
Yes 11 36.7
No 19 63.3
Total 30 100.0

In our study, 36 % of the participants developeelegtasis in the post-op

period.

Figure 11. Distribution of study participants basedon post-op atelectasis (n=30)
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Results

Table no 12.Distribution of study participants base€ on post-op

pneumonia (n=30)

Pneumonia Frequency Percentage
Yes 5 16.7
No 25 83.3
Total 30 100.0

Around 17 % of the study participants developedupmenia during the post-

op period.

Figure 12. Distribution of study participants basedon post-op pneumonia (n=30)
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Results

Table no 13.Distribution of study participants basé on post-op aspiration

pneumonitis (n=30)

Aspiration pneumonitis Frequency Percentage
Yes 1 3.3
No 29 96.7
Total 30 100.0

Among the study participants only one patient depetl aspiration

pneumonitis in the post-op period.

Figure 13. Distribution of study participants based on post-op aspiration

pneumonitis (n=30)
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Results

Table no 14.Distribution of study participants basd on post-op tracheo-

bronchitis (n=30)

Tracheo-bronchitis Frequency Percentage
Yes 0 0.0
No 30 100.0
Total 30 100.0

In our study, none of the study participants dewetbtracheo-bronchitis in the

post- op period.

Figure 14. Distribution of study participants based on post- op tracheo-

bronchitis (n=30)
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Results

respiratory complications (n=30)

Table no 15.Distribution of study participants base on incidence of post op

Infection Frequency Percentage
Yes 18 60.0
No 12 40.0
Total 30 100.0

In our study, the overall incidence of any post+egpiratory complications is

60 %

Figure 15. Distribution of study participants based on post- op respiratory

complications (n=30)
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DISCUSSION

Pulmonary complications following abdominal surgemglude pneumonia,
atelectasis and respiratory failure, and may asalt in prolonged hospital stay and

increased mortality rate among the patients undeggemergency laparotomy.

Age:

In the present study, the maximum of the studyigpents was in the age
group of 31-40 years, 51 — 60 years and above &6\20 %). The mean age of the

study participants was observed to be 44.7 + 16a4sy

In a study done byAR Bansal et al®® also showed similar age distribution
ranging between 15-80 years. Similar observatioer® wnade byhauhan Set al®,

Sohail Hameed Chaudhary et al.*

In their study,Chinyelu Uchenna Ufoaroh et al® observed no significant
association was observed between age and PPChrdimihat byK anat.et al*, but
differing from the studies bBrooks-Brunn et al®, Pereira et al®®andNertila et al®’

where age >50 years, were predictors of risks.

In a study done bggerejo et al ™ also concluded that there is importance of
age as a risk factor and there is a tendency fearambd age to be associated with

higher incidence of PPC.

Gender:

Maximum of the study participants were males (80 ¢d)ile 20 % of them

were females. Similar male predominance is seeatuidies done bAR Bansal et al
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andChauhan S et al. In contrast a study dort®y Sohail Hameed Chaudhary et al
shows equal gender distribution a@dhinyelu Uchenna Ufoaroh et al observed

female sex predominance (62%) in their study.

Some authors believe male sex is associated withehiincidence of PPCs
because of higher incidence of smoking among mhiesstudy byluhi Bisen et al®
shows that the incidence of respiratory complicaimmong smokers is 30.98%, while
16.58% among non-smokers. There is also a positiveelation (P < 0.01) between

smokers and respiratory complication following egegrcy laparotomy.

Diagnosis:

In the present study majority of the study paracifs were diagnosed with
peritonitis secondary to perforation (56.7 %) falémd by intestinal obstruction (33.3

%) and blunt abdomen (10 %).

In a study done bysohail Hameed Chaudhary et al also the majority
(61.9%) of cases were of acute abdomen/acute pgistowhile others were acute
intestinal obstruction (26.25%), abdominal trauntsl.85%). Acute perforated
appendicitis (23.7%) was the leading causes ofeaghtiomen followed by ruptured

ectopic pregnancy (17.6%) and perforated duoddoaf (17.1%).

Chauhan S et al also observed that the majority of cases were aitea
abdomen/peritonitis. Other causes included pemifopation peritonitis constituted
(31.42%) cases followed by typhoid perforation foaitis (24.28%), intestinal
obstruction (21.7%), blunt and penetrating traurbdoanen (7.98%), appendicular

perforation 17 (4.85%).
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AR Bansal et al also had similar observatian§he majority of cases were of
perforation peritonitis (45%), while others wereigcintestinal obstruction 25 (25%),
Abdominal Trauma 19(19%). Perforated duodenal ul&27%) was the leading

causes of acute abdomen followed by small integfieo) and burst appendix (5%).

Similar to the studysupta et al,*® Jhoota et al,”® Graham et al,®® stating that peptic

perforation is most common among all cases of patifin peritonitis.

Chinyelu Uchenna Ufoaroh et al concluded that there is no significant association

between PPCs and the indications for surgery.

Dur ation of Hospital stay:

Maximum of the study participants in our study sthyn the hospital for more
than 7 days (83.3 %). The mean duration of hospitgl among the study participants

was 10.2 £ 2.6 days.

L. T. Tengberg et al® in their study found that the majority (64%) ofhuplications

take place within 30 days of emergency laparotohmey also found that the majority
(60%) of patients who die within 30 days of surgeuyvive the first 72 postoperative
hours. These findings suggest that there may bensiderably longer postoperative

critical period after emergency laparotomy thanfitst 72-h period.

Dur ation of the surgery:

Maximum of the surgeries had a duration of mora tBdours (73.3 %) followed by

2 hours (23.3 %) and 2.5 hours (3.3 %) in our study

Juhi Bisen et al conducted a study where out of 270 patients whdemwent

emergency laparotomy, 55 patients were operatednfmme than 3 h; 32 (36.78%)
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patients developed PPCs (P < 0.001). While of 1&@epts who underwent surgery
for less than 3 hours, 23(14%) developed PBoks-Brunn et al reported that

duration of surgery >4 hours was a significant rigktor (P = 0.0062) for PPCs.
Kelkar et al™* found that incidence of respiratory complicatiomas decreased in

|72

patients, operated for less than 3 hours. Similavlgrma et al™“ reported that

surgeries lasting >3 hours, chances of PPCs inetleas

Co- mor bid and post-op complications:

In the present study among the study participaBi8 26 of them had history
of diabetes mellitus, 23.3 % of them had historhgbertension. 13.3 % of them had
post-op respiratory infection while the rest 86.7d% not had post-op respiratory

infection.

The incidence of post-operative pulmonary compiicain the present study
is 60% (18 out of 30 cases) which is similar t0t0560% as reported bly.G.G.
Sergjo et al andDeodhar. whereas it was 52 % in a study 6hinyelu Uchenna
Ufoaroh et al and 20.4 % in a study done Byhi Bisen et al and A review of
Smetana et al®® included 400 patients and reported a PPC frequeh@2.5%, In
contrast to this high incidence of PPCs the studypedby Chauhan S et al
documented that 9.7% patients developed pulmonamptications following
emergency laparotomy while 6% patients sufferethfpulmonary complication after
elective laparotomy. Similar results are seerPbter R. Smith et al*? who found a
7.0% incidence of PPCs after emergency laparotémgur study, none of the study

participants developed respiratory failure during post-op period.
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In the present study, more than half of the pandints developed pleural
effusion in the post-op period (53.3%), whiBhinyelu Uchenna Ufoaroh et al,
found it to be 2 % in his study addihi Bisen et al found pleural effusion of 18.2%
among the study participants. In the current stwdyfound 36 % of the participants

developed atelectasis while it was 27.3 % in tbdystlone byluhi Bisen et al.

Around 17 % of the study participants developedupmenia during the post-
op period in our study; similar findings were foug Chinyelu Uchenna Ufoar oh
et al, where it was 16%, whereas it was higher in a stmye byJuhi Bisen et al
showed Pneumonia is most common PPCs in their switigh was 36.4%. A
national study bysoomro AG et al”® reported post-operative Pneumonia as 4.2% this
value is comparable with the above values. Anashedy ofSmith PR et al reported
post-operative pneumonia in 1.67% patieBthail Hameed Chaudhary et al, states
that in their study patients were found to havetjpgrative pneumonia in 3.1% of

the cases.

In our study, none of the study participants dewetbtrachea bronchitis in the

post- op period whilduhi Bisen et al showed trachea bronchitis of 5.4% in his study.

Treatment of respiratory disease following emergdaparotomy requires the
involvement of chest physician, intensivist, chelysiotherapists and nursing staff
hence early multidisciplinary team approach willghan reducing the mortality and

morbidity.
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CONCLUSION

Post-operative pulmonary complications increase morbidity after surgery. Pre-
operative assessment aids in identifying patients at risk of developing post-operative
pulmonary complications.

In elective cases we have ample amount of time to assess the patient condition
and evaluate comorbidities which subsequently reduces the pulmonary complication
incidence, but in emergency cases there is no much time to assess the patient
condition, hence increased chances of complication.

Treatment of respiratory diseases following emergency laparotomy requires
the involvement of chest physician, intensivist, chest physiotherapist and nursing
staff, hence early multidisciplinary team approach will help in reducing the mortality
and morbidity because of respiratory complications in post-operative laparotomy

cases.

Further studies with larger sample size are required to know the exact

incidence of post-operative pulmonary complications in emergency laparotomy cases
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RECOMMENDATIONS

From the findings of this study, the following recommendations are made;

e The need for proper pulmonary assessment of all patients booked for

abdominal surgery by the pulmonologist.

e Aggressive management of patients with known risk factors for post-operative
pulmonary complications so as to reduce or eliminate the incidence of post-

operative pulmonary complications.

e Further studies involving more hospitals and larger sample size in this part of

the world is recommended.

e All patients booked for surgery requiring general anaesthesia should routinely

do basic lung function studies, so as to detect at risk patients.
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Summary

SUMMARY

In our study, maximum of the study participants ever the age group of 31-
40 years, 51 — 60 years and above 60 years (2018é)mean age of the study
participants was observed to be 44.7 + 16.4 yemdsnaaximum of the study
participants were males (80 %), while 20 % of theene females.

Maximum of the study participants stayed in thepitas for more than 7 days
(83.3 %). The mean duration of hospital stay antbegstudy participants was
10.2 £ 2.6 days.

Majority of the study participants were diagnosethweritonitis secondary to
perforation (56.7 %) followed by intestinal obstion (33.3 %) and blunt
abdomen (10 %).

Maximum of the surgeries had a duration of morentBahours (73.3 %)
followed by 2 hours (23.3 %) and 2.5 hours (3.3 %)

Among the study participants 23.3 % of them hatbhysof diabetes mellitus
and hypertension.

The incidence of PPC in the study is 60 % (18 d@Oocases)

Among the study participants 13.3 % of them hagbiratory infection and
none of the study participants developed respidtiture during the post-op
period.

In our study, more than half of the participantvadeped plural effusion
(53.3%), 36 % of the participants developed atakstand 17 % of the study
participants developed pneumonia during the pgsperiod.

Among the study participants only one patient depetl aspiration

pneumonitis in the post-op period
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ANNEXURE II — CONSENT FORM

CONSENT FOR PARTICIPATION IN RESEARCH STUDY

Mr/Mrs/Miss. we a@&questing you to

enroll  yourself in study titled POST- OPERATIVE PULMONARY
COMPLICATIONS IN EMERGENCY LAPAROTOMY FOR ACUTE
ABDOMINAL CONDITION” — A ONE YEAR OBSERVATIONAL ST UDY

conducted by , Post Graduate in M.S. General Surgery under the

guidance of , Professor and Unit Chief General Surgery Dept

Professor, Departmentof General Anaesthesiolody, Medical

College, Belagavi-10 under KLE university, Belagavi

Respected Sir/Madam,

We request you to participate in our study as yeuetigible for participating in
the study. Your participation in the research isadltely voluntary. Your decision to
participate in the study or otherwise will not atf¢he relationship with KLE hospital.
If you decide not to participate, you are free ithdraw at any time. During the study
your operative outcome will be accessed by somstiunes which will be answered by

your operating surgeon.

Risks and Benefits:

There is no increased risk involved in becomingaa jpf this study and the
complications are those which are normally antigdaThe results derived at the end

of study will benefit all similar patients admitt@dthis hospital.
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Withdrawing/removal from the study

The participant has freedom to withdraw from thadgt whenever he/she
wishes and with any prior notice. Even if you deelto participate, there will not be
any change in the line of your management or tkioaship with your doctor. You
will be told about all the new information thatexdts your decision to participate in the

study. The investigator may also exclude a pasditigrom the study at anytime.

Privacy and Confidentiality:

The only people to know that you are a researclestulare members of the
research team. No information about you or inforamaprovided by you during the

research will be disclosed to other without youitten permission except:

1. In emergency to protect your rights and welfare.

2. If required by law.

Institutional/sponsors policy:

If any unforeseen complications or injury occursiniy the period of study the
participant will be given treatment within the limiions of KLES Prabhakar Kore

hospital general ward.

Financial Incentives for participation:

The participant neither gets any financial incesdiwluring the period of study

nor will be asked to pay for the purpose of thiglgt
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Authorization to Publish Results

When the results of the research are publishedsousised, in a conference, no
information will be displayed that would discloseuy identity. Any information that is
obtained in connection with this study and that banidentified with your identity

remaining confidential.

In case of the queries during study or in future ya may contact following persons,

1. Dr ROOPA BELLAD yp Professor Department Of Paediatrics, Jawaharlal

Nehru Medical College, Belagavi-590010, 9448113403
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CONSENT FORM
e Study title:*POST- OPERATIVE PULMONARY COMPLICATIONS IN
EMERGENCY LAPAROTOMY FOR ACUTE ABDOMINAL
CONDITION” — A ONE YEAR OBSERVATIONAL STUDY
I confirm that | have read and understood the mfion sheet for the above
study and have had the opportunity to ask question
I. |l understood that my participation in the studyoetuntary and that | am free to
withdraw at anytime, without giving any reason, heit my medical care or

legal rights being affected.

ii.  lunderstood that doctor of the clinical trial, ets working on the doctor’s, the
Ethics Committee and the regulatory authorities mok need my permission to
look at my health records both in respect of theenu study and any further
research that may be conducted in relation tovignef | withdraw from the
trial. | agree to this access. However, | undetibat my identity will not be

revealed in any information released to thirdiparor published.

iii. | agree not to restrict the use of any data orlteghat arise from this study

provided such a use is only for scientific purpege(

iv. | agree to take part in the above study.

Subject name:

Signature (or thumb impression) of the subject:

Date (dd-mm-yyyy): [ [ | [ ] [T 1 1]
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Name of the person obtaining informed consent:

Signature of the person obtaining informed consent

If a patient has limited ability to read and writn these instances the patient

his/her thumb impression in the place of the sigreat

Patient’s Legally Acceptable Representative’sedtent:

I, as the patient’'s legally acceptable represemativas present during the
consenting procedure and understand the preceaiogriation describing this study.
All of the questions regarding the study and theep#is participation in it have been
answered to my satisfaction and that of the patiesiate that all aspects of the study
were clearly presented during the consent procedlihe patient is willing to

participate in the study and | sign below on hiskehalf testifying to this effect.

Name of the patient:

Name of the Legally Acceptable Representative:

Relationship to the patient:

Signature of the Legally Acceptable Representative: Date

(dd-mm-yyyy) :
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ANNEXURE Il = PROFORMA

PROFORMA OF CLINICAL EXAMINATION OF INDIVIDUAL PATI ENT

Name : Age

Address IP no.:

Sex

Date of admission: Date of discharge:
HISTORY

Clinical history:

Other associated illnesses :

GENERAL PHYSICAL EXAMINATION

Weight: Height:

Pallor/Icterus/Cyanosis/Clubbing/Edema/Lymphadetigpa

Vitals Signs: PR: /min BP:  mmhg RR:mid Temp:
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DIAGNOSIS ;

SURGERY PERFORMED ;

TYPE OF ANAESTHESIA ;

DURATION OF SURGERY;

SYSTEMIC EXAMINATION ON ADMISSION

CVS:

CNS:

RS:

PA:
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2.INVESTIGATIONS ON

POST SURGERY

- Total WBC count .
— Sputum culture.

- Arterial blood gas
- Chest x-ray

CLINICAL IMPRESSION :

RESPIRATORY INFECTION:

CLINICAL DIAGNOSIS.

Fever - Yes /No

INVESTIGATION.

Total WBC count > 12 ,000/cu mm - Yes /No

Sputum culture POSITIVE - Yes/No

RESPIRATORY FAILURE:

ABG:

Pao2 <8kpa(60mm hg) - Ybm/
Pao2:Fio2 ratio <40kpa (300mmHgQ) -Yes/No
Pulse oximetry <90% - Yééo

ADMISSION
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PLEURAL EFFUSION:

CHEST X-RAY

Preoperative-

Post operative day 2-

Post operative day5 -

ATELECTASIS:
CHEST X-RAY

Preoperative-

Post operative day 2-

Post operative day5 -

PNEUMONIA:

CLINICAL DIAGNOSIS.

Fever >36 °C -Ye®/N

INVESTIGATION.

Total WBC count > 12 ,000/cu mm - Yes /No

Sputum culture POSITIVE - Yes/No
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ASPIRATION PNEUMONITIS

-Aspiration of gastric contents

TRACHEOBRONCHITIS:
Cough

Purulent sputum

- Yes/N

-Yes/No

Yes/No
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ANNEXURE IV - PHOTOGRAPHS

Photography 1 ;A 72 year old female underwent emergency laparotfangcute
abdomen, Postoperative x-ray shows Right lower zomsolidation with air
bronchograms

Photography 2; A 60 year old male underwent emergency lapangttor acute
abdomen, Postoperative x-ray shows Bilateral mitezmatchy opacity with air
bronchogram - Pneumonia
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Photography 3 ;A 55 year old male underwent emergency laparotfingcute
abdomen, Postoperative x-ray shows blunting oft igistophrenic recess suggestive of
bilateral mild pleural effusion

Photography 4 ;A 60 year old male underwent emergency laparotangcute
abdomen, Postoperative x-ray shows Bilateral madgiaural effusion
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Photography 5; A 70 year old male underwent emergency lapangttor acute
abdomen, Postoperative x-ray shows Right lower opaeity with basal atelectasis

Photography 6; A 60 year old male underwent emergency lapangttor acute
abdomen, Postoperative x-ray shows Bilateral laose opacity with basal atelectasis
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ANNEXURE V- MASTER CHART

-
z 2 >
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e @] w w x < o o] w w ouw = i <k | O | x5 5 Q 20| £5 z
z = o} w o) o b4 Q = =0 uE s 0 | Ex | 39 3 s < o | 2=
A o < < n a a 10} & ) Fx = = cP | <> | oz i 5 T2 | 22 | 2 E
® B z < 2 E x2 =y i L | x o o o a2 |0 | S
a %} Z %} o= o nz | g a0 w Z oL | Eg | OF
[a] < 2 w = = o <Z o
&) z @ a < a 9
ha T
EXPLORATORY
NINGAPPA K 12- | 109- DUODENAL LAPAROTOMY WITH 3 8
1| 1011192 o apure | 80 | MALE | 050 | 0520 | PERFORATION | GRAHAMS PATCHING | GA | Hours | NO | NO | NO | NO | YES| YES| NO| NO| NOJp,ys
REPAIR
EXPLORATORY
KASTUREVVA P 05- 16- INTESTINAL 3 1
2| 1013630 DDAl 55 MALE | 0670 | 0620 | oBsTRUCTION | LAPAROTOMY WITH | GA | | “oc| YES | YES | YES| NO | YES| YES| YES| NO| NO| (¢
ADHESIOLYSIS
EXPLORATORY
CHETAN H 06- | 10- DUODENAL LAPAROTOMY WITH 3 5
3 | 10207941 aLAGUDI 2 MALE | 0520 | 0520 | PERFORATION | GRAHAMS PATCHING | G | Hours | NO | NO | NO | NO | NO | NO | NOJ NO| NOI g
REPAIR
EXPLORATORY
SHARAVVA K 11- | 17- INTESTINAL LAPAROTOMY WITH 3 7
4 | 1014462 DESAI 67 | FEMALE | 6520 | 0520 | OBSTRUCTION RESECTION GA | hours | NO | NO | NO | NO | YES| VYES| NO| NO| NOI puyg
ANASTOMOSIS
OIQ;EF?LTJ@"IAIEN EXPLORATORY
PARVATHI M 11- | 10- LAPAROTOMY WITH 3 9
5 | 1011080 gsCoaNuL 45 | FEMALE | =0 | gm0 | SECONDARY TO RESECTION GA | hours | YES | YES | YES| NO | YES| YES| NO| NO| NO| .«
STRANGULATED ANASTOMOSIS
HERNIA
PERITONITIS || \0u0G10my wiTh
ADIVEPPA M 13- | 21- | SECONDARY TO 3 6
6 | 1020872 INGI 35 MALE | o0 | 0520 | ~ PERFORATED PERITOI\\J/\!/E@E LAVAGE | GA | ,oUrs| YES | NO | NO | NO | NO | YES| NO| NO| NO| j\ o
APPENDIX APPENDICECTOMY
INTESTINAL EXPLORATORY
OBSTRUTION | | ApAROTOMY RIGHT
HADIMANI M 04- 16- | SECONDARY TO 3 14
7 999517 | o rcnumnNEPPA | 66 MALE | 0550 | o220 | “STRICTURE IN HEMICOLECTOMY GA | 4ours | YES | YES| NO | NO | NO| NO| NO| NO| NO| e
ASCENDING WITH ILEOCOLIC
COLON ANASTOMOSIS
Sohég'}';qﬁgﬁgh EXPLORATORY "
NARAYAN Y 13- | 26- LAPAROTOMY WITH 3
8 | 1009472 GAVADA 35 MALE | 0420 | oa20 | SECONDARY TO RESECTION GA | hours | NO | NO | NO | NO | NO | NO| NO| NO| NO| . ¢
MULTIPLE ANASTOMOSIS
STRICTURE
EXPLORATORY
SUVARNA S 03- | 15 INTESTINAL LAPAROTOMY WITH 3 12
9 | 1013380 PUJARI 42 MALE | 0620 | 06-20 | OBSTRUCTION RESECTION GA | hours | NO | NO | NO | NO | NO | NOJ NOJ| NO| NOI g
ANASTOMOSIS
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EXPLORATORY
JAYARAJ V 05- | 16- | INTESTINAL LAPAROTOMY WITH 3 10
10| 999631 GONAL 4 | MALE 1 0220 | 02-20 | OBSTRUCTION RESECTION GA | Hours| NO | YES | NO | NO | NO | NO| NO| NO| NOIpyg
ANASTOMOSIS
EXPLORATORY
SUNIL B 28- | 01- | DUODENAL LAPAROTOMY WITH 6
11| 1019776)  gapIGER 25| MALE | 0720 | 08-20 | PERFORATION | GRAHAMSPATCHING | A | 2HRS | NO 1 NO | NO | NO| NO| NO|  NO| NO|  NOI payg
REPAIR
PERITONITIS
0 SECONDARY EXPLORATORY
CHANGUNA " | 21- | TOASCENDING | LAPAROTOMY WITH 3 12
12 | 1022012 S 65 | FEMALE | 09 | oo, pespive oMY, GA | hoors| NO | YES| NO | No | NO| NO| NO| NO| NO| o
DIVERTICULAR ANASTOMOSIS
PERFORATION
EXPLORATORY
0. | 16 JEJUNAL LAPAROTOMY WITH 5 8
13| 1000279 SUBHASHRAIL| 27 MALE | 2% | 0o | perroRATioN | PRIMARY CLOSUREOF| GA | jgliag | NO | NO | NO | NO | YES| NO| NO| NO| NO|pyg
PERFORATION
o T EXPLORATORY
PULABAI 21- | o1- LAPAROTOMY WITH 3 10
14 | 1010316 [ HAOA 65 | MAE | 50| oL | SECONDARY TO pdisuiiie GA | ours| NO | NO | NO | NO | YES| NO| NO| NO| NO| .o
OBSTRUCTED ANASTOMOSIS
HERNIA
EXPLORATORY
] ] 10
15 | 1006816 AVINASH 2| WALE | o5 | 22 | DUODENAL LAPAROTOMY GA | 2HRS | NO | NO| NO| NO| NO| NO| NO| NO| NO| o
,GRAHAMS PATCH
PERITONITIS EXPLORATORY
02- | 13- | SECONDARYTO | LAPAROTOMY WITH 2 6
16 | 1013275 SANDEEPVARD| 39  MALE | 050 | 050 | PERFORATED | PERITONEALLAVAGE | GA | oipg | NO | NO | NO | NO | NO| NO | NO| NO| NO|pyg
APPENDIX APPENDICECTOMY
EXPLORATORY
VIKRAM 17- 01- | SMALL BOWEL LAPAROTOMY 14
q
17 | 1000703) (I b a0 | matE | D0 | e | S eReaenE ReeeeTION GA | 3HRS | NO | NO | YES| NO| VYES| YES YES§ NO| NO o
ANASTOMOSIS
EXPLORATORY
] ] 12
18 | 1020422 RAYAPPA 60| mae | o0 | 19 | DUODENAC LAPAROTOMY GA | 3HRS | YES| NO| No| NO| YES| NO| YES NO| NO| s
,GRAHAMS PATCH
09- 19- PENITRATING LAPE\gi?oGW%TH 10
19 | 1025009 SAMMEDRAM | 22| MALE | 1% | go0 | INIURY © | ol iSRG eE oF | GA | SHRS | NO | NO | NO | NO| YES| NO| NO| NO| NO| pays
BOWEL PERFORATION
EXPLORATORY
] ] 12
20 | 1026000 RAMDASD 62 | wmALE | 23 | 25 | APPENDICULAR LAPAROTOMY GA | 2HRS | NO | YES| NO| NO| VYES| YES| No| NO| NO| ¢
PERIRONEAL LAVAGE
EXPLORATORY
5 | 30 BLUND LAPAROTOMY 12
21 | 1031750 MARUTHI 20| wae | 2% 1 5% | ABDOMEN PRIMARY CLOSURE | GA | 3HRS | NO | NO | NO| NO| YES| YES| No| NO| NO| e
TRAUMA OF BOWEL
PERFORATION
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EXPLORATORY
] . 10
22 | 1020059 APPASAB 55 MALE | o8 | 2 | eencoRAToN LAPAROTOMY GA | 2HRS | NO | NO| NO| NO| YES| NO| NO| NO| NO| .o
,GRAHAMS PATCH
EMERGENCY
12- | 20- ILEAL LAPARATOMY WITH 10
23 | 1022017 SHANKAR 50| MALE | 250 | B%o | PERFORATION | Prmane crocuntor| GA | 2HRs | No | NO | NO| No| NO| NO| NO| NO| NO| pive
BOWEL PERFORATION
EXPLORATORY
30-1- | 15- DUODENAL LAPAROTOMY WITH 230 16
24 | 998315 | YALLAWWA | 72 | FEMALE | 0| A8 P N | Gaanae aroins | GA | ZSe | YEs | No | No | No | YES| YES| YES| NO| NO| pavs
REPAIR
EXPLORATORY
LAPAROTOMY WITH
31- | 11- | APPENDICULAR 10
25 | 998602 | PRAVEENDESAl 48  male | 5L | b AEEEIOICU S PERITOI\\J/\%%I:'LAVAGE GA | 24RS | NO | NO| NO| NO| NO| NO| NO| NO| NO| e
APPENDICECTOMY
EXPLORATORY
LAPAROTOMY WITH
SANTOSH 30- 14- STAPE INJURY 14
26 | 1022681 U 3 | mate | 5% IS0l S o PRIMAIE\[(\]_?IIE.ROISCUREOF GA | 2HRS | NO | NO| NO| NO| NO| YES| NO| NO| NO| o
PERFORATION
PERITONTIS EXPLORATORY
11- | 21- | SECONDARYTO | LAPAROTOMY WITH 10
27 | 1022581  SULOCHANA | 55| FEMALE| 3o | 25 | SECOTDARY T PERITOI\\J/\%%I:'LAVAGE GA | 3HRS | NO | NO| NO| NO| NO| NO| NO| NO| NO| o
APPENDIX APPENDICECTOMY
EMERGENCY
KANYAKUMARI 14- | 20- ILEAL LAPARATOMY WITH 10
28 | 1026862 PATIL 25 | FEMALE | 1950 | 1120 | PERFORATION | PRIMARY CLOSURE OfF| GA | SHRS | NO | NO | NO | NO| VYES| NO| NO| NO|  NO g
BOWEL PERFORATION
411- | 14- SOMB/-\SI_TLR’BL?TVlvoErh EXPLORATORY 0
29 | 1026980| SURAJBABU | 31|  MALE LAPAROTOMYWITH | GA | 2HRs | No | No | No| No| vYeEs| wNo| wNo| wNo| o
20 | 11-20 | WITH INTERNAL AR DAYS
HERNIATION
EXPLORATORY
05- 16- INTESTINAL 3 1
(=
30 | 1026901 malappa 59 MALE | 2% | sioo | obermeoy | LAPAROTOMYWITH | GA | 3 | YES | YES | YES| NO | YES| VYES| YES| NO| NO| .o

ADHESIOLYSIS
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