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ABSTRACT

Background: Post-surgical complications have every potential to deleteriously undermine the superlative effect of the surgical team. The outcome
of these post-surgical complications is wide, ranging from minor incidents those do not require any medical/surgical interventions and may resolve
without any harm to more serious life threatening incidents necessitating multiple interventions. The present study was conducted with an aim to
evaluate risk factors and to determine incidence post-surgical complications in patients undergoing major surgical procedure Methodology:
Cross-sectional descriptive study was prospectively conducted for a period of two years in Department of General Surgery. It included patients
undergoing major surgery (elective and emergency). Post-operatively, patients were followed for a period of one month and complications if
developed were recorded. The Clavien-Dindo classification was used for grading the complication. Patient's demographic features, comorbid
conditions, American Society of Anesthesiologists (ASA) score, surgical approach, surgical indication, duration of surgery, intraoperative
complications and wound class were recorded. Results: Post-operative complications were noted in 32.7%. As per the Clavien-Dindo system, the
incidence of Grade I, Grade II, Grade I A, Grade I1IB, Grade IVA and Grade V were 65.4%, 13.5%, 8.7%, 3.8%, 3.8% and 4.8% respectively. High
ASA scores and comorbidities are significant risk factors for development of post-operative complications. Conclusion: Post-operative
complications negatively affect the outcome of surgical intervention. In the present study, high ASA scores and comorbidities like diabetes, high
Body mass index and contaminated wounds were significant risk factors for development of post-operative complications. The negative impact of
these risk factors on outcome of surgery can be prevented or at least minimized by careful preoperative evaluation and appropriate therapeutic
measures.
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INTRODUCTION.

Across the globe, annually, millions of patients are subjected to minor
or major surgical interventions for various medical and surgical
reasons.'Although the surgical intervention is conducted to with an
aim to have beneficial outcomes in patients, unexpected outcomes and
complications are not rare events to various surgical specialties. >

Post-surgical complications are reported in 2 to 3 out of 10 patients
undergoing elective surgeries whereas the mortality rates associated
with it varies between 0.5 to 7%.’ Post-surgical complications may be
specific to surgical procedure, nature of disease for which surgical
intervention was needed, comorbid condition of patient, anesthesia,
interventions related to intensive care and prolonged recumbency.’ It
may affect several anatomical sites including cardiopulmonary, renal,
hepatobiliary, gastrointestinal, neural and hemopoietic.*

The outcome of these post-surgical complications is wide, ranging
from minor incidents those do not require any medical/surgical
interventions and may resolve without any harm to more serious life
threatening incidents necessitating multiple interventions.**

Major surgical complications significantly increase hospital stay and
healthcare costs and at times are associated with high morbidity and
mortality™*. It may also harm patient emotionally and negatively affect
the quality of life. Therefore for better outcome of any surgical
intervention, it is very essential to understand the risk factors that
predispose to post-surgical complications. The present study was
conducted with an aim to evaluate risk factors and to determine
incidence post-surgical complications in patients undergoing major
surgical procedure at tertiary care academic hospital of western
Maharashtra.

MATERIALAND METHODS.

The present cross-sectional descriptive study was prospectively
conducted for a period of two years in Department of General Surgery
of'tertiary care teaching hospital of Pune, Maharashtra.

This study included patients undergoing major surgery (elective and

emergency). Surgeries conducted on day care basis were excluded.
The patients were informed about the study and consent was obtained
before enrolling them in this study.

These patients were followed for a period of one month and
complications, if developed were recorded. A Complication was
defined as any undesirable or unintended event that was developed in
patient as a direct result of a surgical procedure that would not have
taken place had the surgery gone well as could reasonably be expected.
The Clavien-Dindo classification was used for grading the
complication.’

As per this classification system, the complication was graded from
Grade I to Grade V. The Clavien-Dindo classification is summarized in
following table.

Table 1: The Clavien-Dindo system for classification of surgical
complications.’

Grade of surgical complication |Description

I Any deviation from the normal
postoperative course without the
need for pharmacological
treatment or surgical, endoscopic
and radiological intervention

Any deviation from the normal
postoperative course without the
need for pharmacological
treatment or surgical, endoscopic
and radiological intervention

II

Requiring pharmacological
treatment with drugs than those
allowed for grade I
complications. In this grade,
blood transfusion and total
parenteral nutrition are included.

III Requiring intervention
(surgical, endoscopic or
radiological)

A

B

Requiring intervention (surgical,
endoscopic or radiological)

Intervention not under general
anesthesia

Intervention under general
anesthesia
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v Life-threatening complications (including
central nervous system (CNS) complications)
that require management in intensive care

unit (ICU)
A Single organ dysfunction (including dialysis)
B Multi-organ dysfunction
\Y Death of patient

Patient's demographic features (age, sex, body mass index (BMI)),
comorbid conditions, American Society of Anesthesiologists (ASA)
score for grading surgical risk, type of surgery (elective (planned)/
emergency/ semi-emergency), surgical approach (laparoscopy/open),
surgical indication (diagnostic/therapeutic/palliative), duration of
surgery, intraoperative complications if any and wound class
(clean/clean contaminated/contaminated/dirty) were recorded.

RESULTS.

A total of 318 patients qualifying the above mentioned inclusion
criteria were included. The age of the patients ranged between 14 to 87
years with mean (£SD) 44.6(£13.9) years. Out of 318 patients, 192
(60.4%) were males whereas 126 (39.6%) were females.

The age and gender wise distribution of patients is shown in table 1.
Majority of patients belong to age group 21 to 40 years. In males,
majority of patients were from age group 31-40 years (27.1%)
followed by 21-30 years (22.9%) whereas in females majority of
patients belonged to age group 31-40 years (28.6%) followed by 41-50
years (19.4%). The mean age of male patients was 39.8 (£9.6) years
whereas in female patients it was 41.9 (+6.7) years. The mean BMI was
24.8 (£2.18).

Table 1. Age and gender wise distribution of patients.

Age group (years) |Male (%) Female (%) Total
<20 16 (5.1) 08 (6.3) [24(63.2)
21-30 44 (22.9) 21 (16.7) 65(20.4)
31-40 52(27.1) 36 (28.6) 88 (27.7)
41-50 31(l16.1) 25(19.4) 56 (17.6)
51-60 24 (12.5) 22 (17.5) 46 (14.5)
>60 25(13.1) 14 (11.1) 39 (12.3)
Total 192 126 318

Out of 318 surgeries, 195 (61.3%) were planned/elective surgeries, 68
(21.4%) were done on emergency basis whereas 55 (17.3%) surgeries
were performed on urgent basis. The details of surgeries performed is
shown table 2.

Table 2. Types of surgeries

Surgery Number (%)
Inguinal hernia 61 (19.2)
Ventral hernia 56 (17.6)
Appendicectomy 62 (19.5)
Colectomy 24 (7.5)
Cholecystectomy 20 (6.2)
Mastectomy 26 (8.2)
Thyroidectomy 14 (4.4)
Distal pancreatectomy 09 (2.8)
Whipple 06 (1.9)
Stoma reversal 12 (3.8)
Gastrostomy 10 (3.1)
Exploratory laparotomy for intestinal obstruction/ |08 (2.5)
peritonitis

Soft tissue infections 10 (3.1)
Total 318

Out 318 surgeries, 185 (58.2%) were laparoscopic surgeries, whereas
133 (41.8%) were open surgeries. A total of 299 (94.1%) surgeries
were therapeutic, 12 (3.8%) were conducted for diagnostic purpose,
and 7 (2.2%) were palliative surgical procedures. A total of 104
(32.7%) patients had previous history of surgery.

Atotal of 225 (70.8%) patients had one or other comorbid condition.
Hypertension (43.6%) followed by diabetes (21.8%) and chronic
kidney disease (8%) were the common comorbidities (Figure 1).

When ASA grading was used for measuring anesthesia risk, majority
of patients were in ASA were in ASA grade I (N=265, 83.3%)), atotal of
31 (9.7%) had ASA grade II and 22 (6.9%) had ASA grade III. When

surgical wound was classified, a total of 218 (68.6%) were clean
wound, 68 (31.3%) were clean contaminated whereas 32 (10.1%) were
dirty/infected wounds. Intraoperative complications were noted in 12
(3.8%) cases, these included 4 patients who developed intraoperative
hypotension, 3 cases of bowel injury and 5 cases who developed
hyperglycemia.

W Hypertension

15(6.7%) 8 (3.6%)

W Diabetes
21(9.3%)

16
(7.1%)

M Chronic Kidney Disease

M Chronic piulmonary
disease

18 (8%) ® Asthma
B Hypthyroidism

HIV

Figure 1. Comorbid conditions seen in patients.

Post-operative complications were noted in 104 (32.7%). These
included 69 males (66.3%) and 35 (33.7%) females. Cases developing
post-operative were further categorized in V classes as per the Clavien-
Dindo system.

Table 3. Distribution of patients developing postoperative
complications on the basis of the Clavien-Dindo classification
system.

Grade Number (%)
I 68 (65.4)

11 14 (13.5)

11 A 09 (8.7)

I B 04 (3.8)
IVA 04 (3.8)

\ 05 (4.8)

When bivariate analysis was done to assess risk factors for
development of post-operative complications, risk factors advanced
age (above 60 years ) (Chi square test P<0.05*), diabetes mellitus (Chi
square test P=0.01*), hypertension (Chi square test P=0.001%*), ASA
score III (Chi square P<0.0001*), emergency surgeries (Chi square
P<0.0001) dirty/infected wound (Chi square test P<0.05*), high BMI
(Chi square test P<0.05*) and open surgeries (Chi square test P<0.05%)
were significantly associated with development of post-operative
complications.

DISCUSSION.

In any field of medicine prevention of injury and illness has a great
significance. This aspect is highlighted in the maxim “primum non
nocere” that means “First do no harm” which forms the basis of non-
maleficence, one of the concepts of bioethics and reminds every doctor
to consider the possibility of harm that may induced during any
intervention (medical/surgical) done in the benefit of the patient.’

Although highly undesirable and unintended, post-operative
complications do occur. However knowledge of risk factors
predisposing to post-operative complications will definitely aid in
planning preventive measures/strategies. In the present study, post-
operative complications were noticed in 32.7% of patients who
underwent surgical procedure. Various researchers across the world
have reported incidence post-operative complications in range varying
between 5.8-43.5% in general surgery patients.”

When classification of post-operative complications was done as per
the Clavien- Dindo classification, the incidence of minor
complications (Grade I and Grade IT) was 78.8% (N=82/104) whereas
major complications (Grade III and Grade IV) were noted in 16.3%
(N=17/104). As compared to other system of classification of post-
operative complications, the scheme proposed by Clavien-Dindo is
more comprehensive, user —friendly, objective and reproducible. It is
based on scale of morbidity induced by therapeutic outcome of
complications.’

When 104 who developed post-operative complications were
classified as per the Clavien-Dindo system, the incidence of Grade I,
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Grade I, Grade IIT A, Grade ITIB, Grade IVA and Grade V were 65.4%,
13.5%, 8.7%, 3.8%, 3.8% and 4.8% respectively. Similar to Bolliger e?
al (2018)" and Dharap et al (2022)", Grade IV B was, that indicates
death due to multi-organ dysfunction was not observed in the current
study. The mortality rate in this study due to post-operative
complication was 4.8% (Grade V). Research studies have reported
mortality rates ranging from 0.79% to 5.7% in patients with post-
operative complications.™*

Although not statistically significant, the incidence of post-operative
complications was in males compared to female patients. This
observation is in accordance to that of Al-Taki ez a/ (2018)." Contrast to
observation noted in this study Myles et al* and Dharap et al' reported
high incidence of post-operative complications in females compared
to male patients. In the study of Myles et al post-operative (minor)
complications like nausea, headache and vomiting to be more common
in females compared to males.”

In 1996, ASA classification and perioperative variables were put
forward as predictors to determine the postoperative outcomes.’ In
present study, post-operative complications were significantly high in
patients having ASA score III. High BMI was found to be significantly
associated post-operative complications. Generally obesity is
considered as an important risk factor for post-operative complications
like wound infection, intra-operative blood loss and longer time
required for surgery."

Diabetes mellitus (DM) is identified as an important factor for
development of any post-surgical complications, increased hospital
stay after non-cardiac surgery." In the present study, similar to the
observation of other researchers, DM was significantly associated with
high risk of post-operative complications.*""

Surgeries performed on emergency basis were also found to be
associated with high risk of developing post-operative complications.
In the study of McCoy er al high incidence of post-operative
complications like surgical site infection (SSI), pneumonia, stroke,
myocardial infarction and massive bleeding with high mortality rates
were noted in surgeries that were performed on emergency basis."
Therefore, this study also highlights that high ASA scores and
comorbidities are significant risk factors for development of post-
operative complications.

CONCLUSION.

Post-operative complications negatively affect the outcome of surgical
intervention. They have every potential to deleteriously undermine the
superlative effect of the surgical team. In the present study, high ASA
scores and comorbidities like DM, high BMI and contaminated
wounds were significant risk factors for development of post-operative
complications. The negative impact of these risk factors on outcome of
surgery can be prevented or at least minimized by careful preoperative
evaluation and appropriate therapeutic measures.
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