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Abstract:

Background: Peri-operative complications under general anesthesia remain an important concern despite
advances in anesthetic techniques, monitoring, and patient safety protocols. Continuous evaluation of adverse
events is essential to improve peri-operative outcomes.

Aim: To retrospectively analyze the pattern and frequency of peri-operative complications occurring under
general anesthesia in a tertiary care hospital.

Methodology: A hospital-based retrospective observational study was conducted in the Department of
Anaesthesiology, Anugrah Narayan Magadh Medical College and Hospital, Gaya, Bihar, India, over 7 months.
Medical records of 80 patients who underwent elective and emergency surgeries under general anesthesia were
reviewed. Demographic details, surgical characteristics, co-morbidities, intraoperative and postoperative
complications were analyzed using SPSS version 27.0.

Results: The majority of patients were aged 21-40 years (37.5%), with male predominance (57.5%). Most
surgeries were elective (72.5%) and lasted 1-2 hours (52.5%). Sixty percent had at least one co-morbidity,
hypertension being the most common (22.5%). Intraoperatively, hypotension (15.0%) and tachycardia (12.5%)
were the most frequent complications, while 36.25% had no intraoperative events. Postoperatively, 52.5% had no
complications; postoperative nausea and vomiting (20.0%) was most common.

Conclusion: General anesthesia was largely safe, with predominantly minor and manageable peri-operative
complications.

Keywords: General anesthesia, Peri-operative complications, Hypotension, Postoperative nausea and vomiting,
Retrospective study.
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Introduction

The problem of peri-operative complications at gen- respiratory, neurological, and metabolic systems.

eral anesthesia is still not irrelevant to the current
surgical care practice although, there has been a re-
markable increase in monitoring technologies, peri-
operative care guidelines, and anesthetic drugs [1].
General anesthesia, which is a reversible level of un-
consciousness, with amnesia, analgesia, and relaxa-
tion of skeletal muscles induced by a drug is very
popular and is used in a wide range of surgical oper-
ations including minor elective procedures and more
complicated emergency operations. Even though it
has highly enhanced the possibility of surgical pro-
cedures and comfortability among patients, it poses
no risk. The complications that could occur peri-op-
erative are: induction, maintenance, emergence and
immediate postoperative period and can include var-
ious organ systems, such as cardiovascular,
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These complications should be thoroughly compre-
hended in order to improve patient safety and max-
imise the outcomes of peri-operations [2].

The safety profile of anesthesia has historically im-
proved than ever before since the initial public
demonstration of ether anesthesia by William T. G.
Morton in 1846 at Massachusetts General Hospital
[3]. Anesthesia-related mortality has been greatly
minimized by the decades due to the introduction of
safer inhalational agents, intravenous anesthetic
agents, neuromuscular blocking drugs, and ad-
vanced monitoring systems, like pulse oximetry and
capnography [4]. However, morbidity peri-opera-
tive still remains and still causes a significant clini-
cal and economic impact in the global arena. Major
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epidemiological reports have documented different
incidences of complications with respect to the de-
mographics of patients, comorbidities, nature and
duration of surgery, as well as institutional practices.
Thus, scheduled institutional audit and retrospective
reviews are very essential in finding patterns, risk
factors and avoidable causes of adverse events.

Peri-operative complications during general anes-
thesia may be classified into cardiovascular (hypo-
tension, hypertension, arrhythmia, and myocardial
ischemia), respiratory (hypoxia, airway obstruction,
bronchospasm, aspiration, and postoperative pulmo-
nary complication), neurological (delayed recovery,
emergence delirium, cognitive dysfunction), and
other disruptive systemic events (nausea, vomiting,
electrolyte imbalance, allergic reactions and ana-
phylaxis) [5]. Among the most predominant causes
of anesthesia-related morbidity and mortality, air-
way-related complications still persist. Challenging
intubation, throat spasms, and airway domination re-
quire immediate attention and treatment to avert dis-
astrous results. In the same way, hemodynamic in-
stability in anesthesia could be caused by the effect
of anesthetic drugs, surgery stimulation, blood loss,
or underlying cardiovascular disease [6].

Factors associated with patients are critical in peri-
operative risk determination [7]. Old age, obesity,
diabetes mellitus, high blood pressure, chronic res-
piratory diseases, kidney disorders, and inappropri-
ate functional status are known factors that lead to
high peri-operative complications. Physical Status
Classification System the American Society of An-
esthesiologists Physical Status Classification Sys-
tem is a commonly used anesthesiological approach
to classifying risks in preoperative and predicting
peri-operative outcome [8]. The rates of adverse
events have always been linked with higher ASA
grades. Moreover, there are complete procedures,
emergency operations, and long operation time
which also increase the risk profile.

Complication rates are also greatly affected by insti-
tutional issues such as accessibility of trained anes-
thesia staff, standardized procedures, preoperative
evaluation procedures, and postoperative care insti-
tutions. Peri-operative morbidity and mortality have
been evidenced to have been reduced in various
health care facilities because of implementation of
safety programs like the world health organization
surgical safety checklist. Regardless of such initia-
tives on the global level, the variability in the out-
comes is still present, especially in the resource-lim-
ited settings, which underscores the relevance of the
local data in informing the quality improvement
plans.

Retrospective analysis is an effective methodologi-
cal tool that can be used to assess peri-operative
complications in clinical practice [9]. Retrospective
studies can be conducted by a systematic review of
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anesthesia records, operative notes, and postopera-
tive documentation, which allows determining the
patterns of complications, their prevalence rates, and
risk factors without disrupting the usual patient care.
These kinds of analyses are especially applicable to
the tertiary care centers where there is a large range
of surgical cases and high-risk patients. Moreover,
the retrospective data may be used in order to eval-
uate how the set guidelines are adhered to, what as-
pects have to be subject to a specific intervention,
and what evidence-based recommendations can be
made to change the practice.

Knowledge of the time-varying occurrence of com-
plications (induction, intra-operative maintenance,
or recovery) would give further information on the
vulnerable periods of anesthesia. Complications as-
sociated with induction include complications in the
airway and hemodynamic instability, and intra-op-
erative experiences might be related to surgical
stress, fluid changes, or depth of anesthesia. Patient
satisfaction, extended hospital stays and high costs
of health care may be affected by such postoperative
complications as respiratory depression, postopera-
tive nausea and vomiting (PONV) and delayed
awakening. Timely management and early detection
are therefore important aspects of peri-operative
care.

The modern practice where patient safety, quality
assurance, and outcome-based assessment are the
focal point predisposes the need to conduct continu-
ous anesthesia services auditing. Retrospective
study of peri-operative complications when under
general anesthesia offers a chance to critically re-
view the performance of an institution, recognize
risk factors which can be altered and add to the ex-
isting literature on safety in anesthesia. Through de-
mographic factors, comorbidity, type of surgical op-
eration, anesthetic methodologies used and nature of
complications experienced, such researches provide
useful information that can be used to prevent them
and enrich peri-operative risk management systems.
Finally, peri-operative outcomes can only be im-
proved and systematic evaluation can be imple-
mented to develop the practice of safe anesthesia and
improve the overall effectiveness of surgical care
delivery.

Methodology

Study Design: A hospital-based retrospective ob-
servational study was conducted to evaluate the pat-
tern and frequency of peri-operative complications
occurring under general anesthesia.

Study Area: The study was conducted in the De-
partment of Anaesthesiology, Anugrah Narayan
Magadh Medical College and Hospital, Gaya, Bihar,
India.
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Study Duration: The study was conducted over a
period of 7 months from March 2025 to September
2025.

Study Participants
Inclusion Criteria

e Patients of either gender who underwent sur-
gery under general anesthesia during the study
period.

e Patients of all age groups.

e Patients with complete peri-operative records
available in the hospital database.

e Elective as well as emergency surgical cases
conducted under general anesthesia.

Exclusion Criteria

e Patients diagnosed with congenital syndromes
such as Usher syndrome, Pendred syndrome,
and Jervell and Lange—Nielsen syndrome.

e Patients with incomplete or missing peri-opera-
tive records.

e Cases where regional anesthesia was adminis-
tered without general anesthesia.

e Patients who left against medical advice before
completion of postoperative monitoring.

Sample Size: A total of 80 patients were included in
the study. The sample comprised all eligible cases
meeting the inclusion criteria during the study dura-
tion.

Procedure: Medical records of patients who under-
went surgeries under general anesthesia were re-
trieved from the departmental database and medical
record section. Since peri-operative complications
are routinely documented in structured anesthesia
record sheets, detailed data could be extracted sys-
tematically. A structured proforma was designed to
collect relevant information for uniformity and ac-
curacy of data entry.

The data retrieved included demographic details
such as age, gender, and body weight; indication and
duration of surgery; type of surgical procedure; and
presence of co-morbid conditions such as hyperten-
sion, diabetes mellitus, respiratory disorders, and
cardiac diseases. Details related to anesthesia man-
agement, including mode of induction, airway man-
agement technique, maintenance agents used, and
intraoperative monitoring parameters, were rec-
orded.

Peri-operative vital parameters such as heart rate,
systolic and diastolic blood pressure, oxygen
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saturation, and temperature were reviewed. Any ep-
isode of bradycardia or tachycardia (defined as a de-
crease or increase in heart rate by more than 15%
from baseline) and hypotension or hypertension (de-
fined as a decrease or increase in blood pressure by
more than 15% from baseline) was noted. Intraoper-
ative complications such as laryngospasm, bron-
chospasm, desaturation, arrhythmias, delayed awak-
ening, endotracheal tube dislodgement, and any ad-
verse drug reactions were documented.

Postoperative complications, including postopera-
tive nausea and vomiting (PONV), shivering, respir-
atory distress, or need for ventilatory support, were
identified from recovery room records and postop-
erative ward notes. Evidence of anesthesia-related
complications was sought from anesthesia charts, re-
covery room documentation, nursing notes, and
medical ward records to ensure comprehensive data
collection. All extracted data were entered into a
predesigned Microsoft Excel sheet before statistical
analysis.

Statistical Analysis: Data were entered into Mi-
crosoft Excel and subsequently analyzed using Sta-
tistical Package for the Social Sciences (SPSS) ver-
sion 27.0. Continuous variables were expressed as
mean and standard deviation, while categorical var-
iables were presented as frequencies and percent-
ages. The Chi-square test was applied to determine
associations between categorical variables such as
type of surgery and occurrence of complications. In-
dependent sample t-test or ANOVA was used to
compare means where appropriate. A p-value of
<0.05 was considered statistically significant .

Result

Table 1 shows the demographic characteristics of
the study participants (N = 80). With regard to age
distribution, the majority of participants belonged to
the 2140 years age group, accounting for 30 indi-
viduals (37.50%), followed by the 41-60 years
group with 24 participants (30.00%). Participants
aged above 60 years comprised 14 cases (17.50%),
while those below 20 years constituted 12 cases
(15.00%), representing the smallest proportion. In
terms of gender distribution, males were predomi-
nant with 46 participants (57.50%), whereas females
accounted for 34 participants (42.50%). Overall, the
study population was mainly composed of young to
middle-aged adults, with a higher representation of
males compared to females.
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Table 1: Demographic Characteristics of Study Participants (N = 80)

Variable Category Frequency (n) Percentage (%)
Age (years) <20 12 15.00%

2140 30 37.50%

41-60 24 30.00%

>60 14 17.50%
Gender Male 46 57.50%

Female 34 42.50%

Table 2 shows the surgical and anaesthesia charac-
teristics of the study participants (N = 80). Regard-
ing the type of surgery, the majority of patients un-
derwent General Surgery (35.00%), followed by Or-
thopedic procedures (25.00%), Gynecological sur-
geries (17.50%), ENT surgeries (15.00%), and other
types of surgeries (7.50%). In terms of the nature of
surgery, most procedures were elective (72.50%),

while 27.50% were performed on an emergency ba-
sis. Concerning the duration of surgery, more than
half of the surgeries (52.50%) lasted between 1-2
hours, 25.00% extended beyond 2 hours, and
22.50% were completed within less than 1 hour.
Overall, elective surgeries with a duration of 1-2
hours constituted the largest proportion of cases in
this study population.

Table 2: Surgical and Anaesthesia Characteristics (N = 80)
Variable Category Frequency (n) Percentage (%)
Type of Surgery General Surgery 28 35.00%
Orthopedic 20 25.00%
ENT 12 15.00%
Gynecological 14 17.50%
Others 6 7.50%
Nature of Surgery | Elective 58 72.50%
Emergency 22 27.50%
Duration of Sur- | <I hour 18 22.50%
gery 1-2 hours 42 52.50%
>2 hours 20 25.00%

Table 3 shows the distribution of co-morbid condi-
tions among patients (N = 80). The findings indicate
that 32 patients (40.00%) had no associated co-mor-
bidity, while the remaining 48 patients (60.00%)
presented with at least one underlying condition.
Among the documented co-morbidities, hyperten-
sion was the most common, affecting 18 patients
(22.50%), followed by diabetes mellitus in 14

patients (17.50%). Respiratory disorders were ob-
served in 10 patients (12.50%), whereas cardiac dis-
ease was the least common, reported in 6 patients
(7.50%). Overall, the data suggest that a considera-
ble proportion of patients had pre-existing medical
conditions, with hypertension and diabetes being the
predominant co-morbidities in the study population.

Table 3: Co-morbid Conditions among Patients (N = 80)
Co-morbidity Frequency (n) Percentage (%)
Hypertension 18 22.50%
Diabetes Mellitus 14 17.50%
Respiratory Disorders 10 12.50%
Cardiac Disease 6 7.50%
No Co-morbidity 32 40.00%

Table 4 shows the distribution of intraoperative
complications observed among the study partici-
pants (N = 80). The most common complication was
hypotension (>15% fall), reported in 12 patients
(15.00%), followed by tachycardia (>15% rise) in 10
patients (12.50%) and hypertension (>15% rise) in 9
patients (11.25%). Bradycardia (>15% fall) was ob-
served in 8 patients (10.00%). Desaturation occurred
in 5 patients (6.25%), while delayed awakening was
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noted in 4 patients (5.00%). Laryngospasm was the
least frequent complication, seen in 3 patients
(3.75%). Notably, 29 patients (36.25%) did not ex-
perience any intraoperative complication. Overall,
although a considerable proportion of patients re-
mained complication-free, hemodynamic disturb-
ances such as hypotension and tachycardia were the
most frequently encountered intraoperative events.
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Table 4: Intraoperative Complications Observed (N = 80)

Complication Frequency (n) Percentage (%)
Bradycardia (>15% fall) 8 10.00%
Tachycardia (>15% rise) 10 12.50%
Hypotension (>15% fall) 12 15.00%
Hypertension (>15% rise) 9 11.25%
Desaturation 5 6.25%
Laryngospasm 3 3.75%

Delayed Awakening 4 5.00%

No Intraoperative Complication 29 36.25%

Table 5 shows the distribution of postoperative com-
plications among the study participants (N = 80).
More than half of the patients, 42 (52.50%), did not
experience any postoperative complication. Among
those who developed complications, the most com-
mon was postoperative nausea and vomiting
(PONV), observed in 16 patients (20.00%). Shiver-
ing was the second most frequent complication,

affecting 12 patients (15.00%). Respiratory distress
was reported in 6 patients (7.50%), while 4 patients
(5.00%) required ventilatory support in the postop-
erative period. Overall, although a considerable pro-
portion of patients experienced minor complications
such as PONV and shivering, the incidence of severe
complications requiring ventilatory assistance was
relatively low.

Table 5: Postoperative Complications (N = 80)

Postoperative Complication Frequency (n) Percentage (%)
Postoperative Nausea & Vomiting (PONV) 16 20.00%

Shivering 12 15.00%

Respiratory Distress 6 7.50%

Need for Ventilatory Support 4 5.00%

No Postoperative Complication 42 52.50%

Discussion patients experienced fewer respiratory events be-

The analysis demonstrated that general anesthesia
(GA) procedures experienced only minor and man-
ageable complications during the postoperative pe-
riod. The most common complications after surgery
involved hemodynamic disturbances and postopera-
tive nausea and vomiting (PONV). Yeh JS et al.
(2011) [10] showed that pediatric cochlear implant
patients experience similar safety results because
their study found 123 children who experienced an-
esthetic complications with PONV occurring in less
than 1% of cases and laryngospasm in 2.4%. Our
study found more PONV cases than previous re-
search, but most PONV cases remained mild and
self-limited. The difference exists because patients
showed different age patterns and underwent differ-
ent types of surgery while using various anesthetic
methods. Yeh et al. 2011 studied pediatric cochlear
implant surgeries, but our research team studied a
wider range of adult patients who underwent general
and orthopedic and gynecological operations which
probably presented different risks for vomiting .

The study Tesults showed better surgical results be-
cause most procedures performed during the study
were elective procedures. Darlong V et al. (2015)
[11] found that most cochlear implant surgeries
showed better results because they operated on pa-
tients who had planned surgery times and faced only
4.7% of cases which developed laryngospasm as a
serious surgical risk. The study found that our
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cause they developed desaturation and laryn-
gospasm which showed that our airway manage-
ment methods and patient selection process
achieved success. Hawksworth C and Ravury (2015)
[12] found that their pediatric study showed a laryn-
gospasm rate of 1.1% which matched the lower in-
cidence of airway problems that we found in our
study group. The results show that although doctors
recognize airway incidents as dangerous during gen-
eral anesthesia doctors can reduce the chance of se-
vere medical results through their constant monitor-
ing of patients during surgery.

The most frequent operational problem during our
study occurred through hemodynamic instability
which showed both hypotension and tachycardia as
its primary symptoms. The study results align with
the anesthetic agents' physiological effects which
Larach et al. (1990) [13] described through their re-
search on inhalational anesthetics' vasodilatory and
myocardial depressant effects which produced hy-
potension. The review demonstrated broader cover-
age yet it validated the mechanistic explanation
which accounts for our patients' cardiovascular fluc-
tuations. The study results showed that 60% of pa-
tients with hypertension and diabetes comorbidity
together with their other medical conditions showed
greater hemodynamic responses than pediatric stud-
ies which have lower comorbidity burden.
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Our study found that PONV was the most common
postoperative complication which matched the re-
sults from Mukherjee K et al. (2003) [14] who con-
ducted a study comparing total intravenous anesthe-
sia with balanced anesthesia and found that
propofol-based TIVA resulted in lower PONV rates.
The study found that patients who received intrave-
nous-based regimens showed decreased PONV rates
which supported the study's findings even though
the researchers did not want to conduct a detailed
analysis of anesthetic techniques. The evidence
shows that propofol infusion has inherent antiemetic
effects which can enhance recovery outcomes after

surgery .

Our study found that delayed awakening (DA) oc-
curred only infrequently among our participants yet
it continues to pose a significant medical issue. The
researchers Misal US et al. (2016) [15] identified
three factors which included extended anesthesia
times and body temperature drops and low blood
pressure levels and high levels of anesthetic medica-
tion as the main reasons why patients experienced
delayed recovery from their medical procedures.
The study showed that most medical procedures
took between 1 and 2 hours to complete which re-
sulted in a lower rate of DA among participants
compared to research studies that involved surgical
operations lasting more than 3 to 4 hours. The re-
search by Dave S et al. (2017) [16] about drug de-
livery systems shows that precise infusion systems
such as Target Controlled Infusion (TCI) pumps can
help prevent anesthetic overdose and assist with
timely patient recovery. The implementation of
these systems within institutional settings will lead
to a decrease in recovery time.

The research results from our general surgical case
study which makes up the majority of our surgical
work enable researchers to apply our findings to
more medical fields than the cochlear implant data
that Kim LS et al. (2010) [17] reported in their study
of pediatric cochlear implantation results. While
their work demonstrated overall procedural safety,
our study expands on this by incorporating adult sur-
gical populations with higher comorbidity burdens.
Baidya DK and Dehran (2011) [18] discovered spe-
cific anesthetic problems which occur during coch-
lear implant surgery, but our study shows that the
peri-operative risks extend to various surgical pro-
cedures.

Our research results match the general agreement
that GA provides safe medical treatment because
most surgical complications that occur during this
procedure remain minor and treatable. The occur-
rence of serious adverse events which included pro-
longed respiratory impairment and death remained
extremely low according to prior audits and retro-
spective studies. The slight differences in complica-
tion rates which appeared across studies were likely
caused by variations in patient demographics and
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surgical difficulty and anesthesia methods and insti-
tutional treatment standards. Our hospital treated a
high number of patients who had multiple medical
conditions which created a need for thorough pre-
operative assessments to function properly. The pre-
sent study confirms previous studies about general
anesthesia research while delivering new knowledge
about surgical risks in diverse adult patients who un-
dergo general anesthesia.

Conclusion

The present retrospective study demonstrates that
general anesthesia remains a relatively safe modality
for a wide spectrum of surgical procedures, with
most peri-operative complications being minor,
transient, and effectively managed. Hemodynamic
disturbances such as hypotension (15.00%) and
tachycardia (12.50%) were the most common in-
traoperative events, while postoperative nausea and
vomiting (20.00%) emerged as the leading postop-
erative complication. More than one-third of pa-
tients experienced no intraoperative complications,
and over half had an uneventful postoperative recov-
ery. Although 60.00% of patients had associated co-
morbidities, serious adverse outcomes were uncom-
mon, reflecting effective peri-operative monitoring
and management. These findings emphasize the im-
portance of thorough preoperative assessment, vigi-
lant intraoperative monitoring, and structured post-
operative care in minimizing complications and en-
hancing overall patient safety under general anesthe-
sia.
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