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Abstract

Background:

Tonsillectomy remains one of the most frequently performed ENT procedures, yet postoperative complications continue to
influence recovery, patient safety, and resource utilization. Understanding the pattern of early and delayed complications
helps refine perioperative practices and improve outcomes.

Aim:

To evaluate the early and delayed postoperative complications following tonsillectomy and determine their association with
demographic and clinical variables.

Methods:

A prospective observational study was conducted among 50 patients aged 8-30 years undergoing tonsillectomy by the
dissection and snare method. Baseline data, preoperative symptoms, tonsillar hypertrophy grade, early complications (<24
hours), and delayed complications (up to 6 months) were recorded. Statistical analysis was performed using the Chi-square
test, with p < 0.05 considered significant.

Results:

Most participants belonged to the 11-20-year group (74%), and females constituted 56%. Odynophagia (88%) and throat
pain (84%) were the most common preoperative symptoms. Grade |11 tonsillar hypertrophy predominated (46%). Early
complications were frequent, with oropharyngeal pain (82%), uvular edema (24%), and referred otalgia (22%) being the
most common. Reactive hemorrhage occurred in 6%. Delayed complications included secondary hemorrhage (8%) and
infection (6%), while no cases of tonsillar remnants or postoperative voice change were observed. Age showed a significant
association with both early and delayed complications (p = 0.04), with higher rates in younger patients. Gender and tonsillar
grade showed no statistically significant correlation.

Conclusion:

Oropharyngeal pain and uvular edema were the predominant early postoperative events, while secondary hemorrhage
represented the most frequent delayed complication. Younger age groups exhibited higher susceptibility to postoperative
morbidity.

Recommendations:

Strengthening preoperative counselling for younger patients, standardising analgesic protocols, ensuring meticulous surgical
technique, and implementing structured postoperative monitoring may reduce complication rates. Regular auditing of
outcomes is recommended to enhance patient safety and refine clinical practice.
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Introduction

Tonsillectomy remains one of the most frequently
performed surgical procedures in otorhinolaryngology,
widely indicated for recurrent tonsillitis, airway obstruction,
and hypertrophic tonsillar disease. Despite steady
advancements in anaesthesia, surgical instrumentation, and
perioperative care, postoperative morbidity continues to
pose a clinical challenge. Long-term studies have shown that
tonsillectomy can lead to a spectrum of complications,
underscoring the importance of continuous outcome
monitoring and standardized care pathways [1]. Early
postoperative events such as pain, uvular edema, nausea,
and reactionary hemorrhage are well recognized during the
immediate recovery period, particularly in pediatric cases,
and directly influence the feasibility and safety of day-care
tonsillectomy [2].

In children, the immediate postoperative phase is often
characterized by variable pain intensity, airway discomfort,
and recovery-related behavioural changes, emphasising the
need for close observation and supportive care [3]. While
these early events are usually self-limiting, certain
complications, including bleeding, edema, and infection,
require prompt medical intervention. Evidence from related
surgical fields also underscores that procedures involving
the upper airway can present early postoperative risks that
demand vigilant perioperative assessment [4].

Several studies have shown that the incidence, severity, and
pattern of complications differ across age groups, surgical
indications, and clinical environments. Younger patients are
particularly vulnerable due to heightened inflammatory
responses and lower physiological tolerance to
postoperative  discomfort [5]. Understanding these
variations is essential for anticipating complications,
enhancing patient counselling, and refining postoperative
management.

With this background, the present prospective observational
study evaluates the spectrum of early and delayed
complications following tonsillectomy and examines their
association with age, gender, and tonsillar hypertrophy. The
findings aim to support safer surgical practice and contribute
to evidence-based postoperative care.

Methodology

Study design

This was a prospective longitudinal observational study
conducted to evaluate early and delayed postoperative
complications following tonsillectomy.
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Study setting and study period

The study was conducted in the Department of
Otorhinolaryngology at Mahatma Gandhi Memorial
Hospital (MGMH), Warangal, Telangana, India, a
government-run tertiary care teaching hospital attached to
Kakatiya Medical College. The hospital provides
comprehensive secondary and tertiary healthcare services,
including otorhinolaryngology, general surgery, pediatrics,
obstetrics and gynecology, anesthesiology, and emergency
care, and receives referrals from urban and rural regions of
Warangal district and surrounding districts of Telangana.
The study was conducted from September 2022 to June
2024.

Participants

All patients undergoing tonsillectomy during the study
period and fulfilling the inclusion criteria were selected by
consecutive sampling until the required sample size was
achieved.

Variables

The primary variables included demographic characteristics,
indication for tonsillectomy, type of tonsillectomy
performed, and early and delayed postoperative
complications such as pain, hemorrhage, infection, and
healing status.

Data sources/ measurements

Data were collected using a structured proforma through
patient interviews, clinical examination, intraoperative
records, and postoperative follow-up assessments conducted
at predefined intervals.

Bias

To minimize selection bias, consecutive eligible patients
were enrolled. Information bias was reduced by using
standardized data collection tools and uniform clinical
criteria for defining postoperative complications. All
patients were followed using the same postoperative
protocol.

Study size

The sample size was calculated using the formula:
n=22xpxq/ld?,

where Z = 1.96 (95% confidence level), p=0.5, q=0.5, and
d=0.14.
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The calculated minimum sample size was 49, which was
rounded off to 50 patients.

Statistical Analysis

Data were entered into Microsoft Excel and analyzed using
SPSS (Statistical Package for the Social Sciences), version
25.0. Categorical variables such as sex, indication for
tonsillectomy, and early and delayed postoperative
complications were summarized as frequencies and
percentages. Continuous variables, including age, were
expressed as mean = standard deviation. Associations
between categorical variables were analyzed using the Chi-
square test, and a p-value < 0.05 was considered statistically
significant.

Ethical Considerations

This study was initiated only after receiving formal approval
from the Institutional Ethics Committee of MGM Hospital,
Warangal. Written informed consent was obtained from all
participants or their guardians in the case of minors.
Confidentiality of patient data was strictly maintained, and
all procedures adhered to the principles outlined in the
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Declaration of Helsinki. No interventions beyond standard
clinical care were performed as part of the study.

RESULTS

Participants

During the study period, 58 patients undergoing
tonsillectomy were initially assessed for eligibility. Of these,
5 patients did not meet the inclusion criteria, and 3 patients
declined participation. A total of 50 patients were confirmed
eligible, enrolled, and underwent tonsillectomy. All enrolled
participants completed the scheduled postoperative follow-
up, and all 50 patients were included in the final analysis,
with no loss to follow-up.

A total of 50 patients who underwent tonsillectomy were
included in the analysis. The mean age of the study
population was 15.28 + 4.86 years. Most participants
belonged to the 11-20-year age group (74%), and females
formed 56% of the population. Odynophagia (88%), throat
pain (84%), and dysphagia (54%) were the predominant
preoperative complaints. Grade Ill tonsillar hypertrophy
was most common (46%). The baseline characteristics are
summarized in Table 1.

Table 1. Baseline Characteristics of the Study Population (N = 50)

Variable Category n (%)
Age group (years) <10 6 (12)
11-20 37 (74)
21-30 7(14)
Gender Male 22 (44)
Female 28 (56)
Preoperative symptoms Odynophagia 44 (88)
Throat pain 42 (84)
Dysphagia 27 (54)
Tonsillar hypertrophy Grade Il 16 (32)
Grade Il 23 (46)
Grade IV 11 (22)

Early Post-operative Complications
Early complications occurred in the majority of patients.
Oropharyngeal pain was the most frequent early event,

affecting 82%, followed by uvular edema (24%), referred
otalgia (22%), fever (20%), nausea/vomiting (18%), TMJ
pain (8%), and reactionary hemorrhage (6%). Detailed
distribution is provided in Table 2.

Table 2. Early Post-operative Complications

Complication n (%)

Oropharyngeal pain 41 (82)
Uvular edema 12 (24)
Referred otalgia 11 (22)
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Fever 10 (20)
Nausea/vomiting 9 (18)
TMJ pain 4 (8)
Reactionary hemorrhage 3 (6)

Page | 4 A statistically significant association was observed between

younger age and the occurrence of early complications (p =
0.04). Children <10 years experienced the highest frequency
of early adverse events. Gender and tonsillar grade did not
show any statistically significant associations (Table 4).

Delayed Post-operative Complications

Delayed complications were documented in 8% of patients.
Secondary hemorrhage (8%) and postoperative infection
(6%) were the only delayed events noted. No cases of
tonsillar remnants or postoperative voice change were
identified. The complete profile of delayed complications is
presented in Table 3.

Table 3. Delayed Post-operative Complications and Hemorrhage

Complication n (%)
Secondary hemorrhage 4 (8)
Infection 3 (6)
Tonsillar remnants 0
Change in voice 0
Total hemorrhage 7 (14)
Reactionary hemorrhage 3 (6)
Secondary hemorrhage 4 (8)

Delayed complications also showed a significant association
with age (p = 0.04), with the highest rates occurring in the
<10-year group, as shown in Table 4. No significant
relationship was identified between gender or tonsillar grade
and delayed complications.

Post-Tonsillectomy Hemorrhage

Overall, hemorrhage was recorded in 14% of the study
population, with reactionary hemorrhage in 6% and
secondary hemorrhage in 8%. Hemorrhage distribution is
detailed in Table 3. Although hemorrhage was numerically
higher in patients with Grade |1l tonsillar hypertrophy, this
trend was not statistically significant (Table 4).

Table 4. Significant Associations with Post-operative Complications

Variable Comparison Finding p-value
Age Vs carly Higher complications in

" <10 yrs; lowest in 21-30 | Significant 0.04
complications yIs
Age S delayed | Delayed complications | .. ...
complications are highest in <10 yrs Significant 0.04
Gende_r . v N.O meaningful Not significant 0.68/0.81
complications difference
Tonsillar grade vs Higher_grades showed an o
complications increasing trend, but not | Not significant >0.25

significant

The association between selected demographic and clinical
variables and the occurrence of postoperative complications
was analyzed using the Chi-square test. No statistically

significant association was observed between age group and
postoperative complications (x> = 1.84, p = 0.39). Similarly,
the association between sex and postoperative
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complications was not statistically significant (y>*=0.62, p =
0.43). The occurrence of early and delayed complications
was comparable across the studied subgroups, indicating no
significant influence of these variables on postoperative
outcomes.

Discussion

This prospective observational study evaluated early and
delayed postoperative complications following
tonsillectomy and explored their association with age, sex,
and tonsillar hypertrophy. The findings highlight that
postoperative morbidity continues to be a relevant clinical
concern despite advances in surgical techniques and
perioperative management.

Oropharyngeal pain emerged as the most frequent early
postoperative complication. This observation is consistent
with previous reports indicating that post-tonsillectomy pain
is primarily driven by mucosal disruption, local
inflammation, and exposure of nerve endings, particularly in
pediatric patients [6]. The occurrence of uvular edema and
referred otalgia in the present study also mirrors earlier
evidence attributing these symptoms to intraoperative tissue
handling, suction-related trauma, and irritation of the
glossopharyngeal nerve. Prior adult-focused studies have
further demonstrated variability in pain severity and pattern
depending on the indication for surgery, reflecting the
heterogeneous nature of postoperative recovery [7].
Reactive hemorrhage was uncommon in this cohort,
aligning with complication rates reported in contemporary
literature. In contrast, secondary hemorrhage constituted the
majority of delayed complications, a pattern well
documented in previous studies. This has been attributed to
sloughing of the tonsillar bed eschar during the healing
phase and to behavioral factors such as premature
resumption of normal diet or physical activity [9]. The low
incidence of postoperative infection observed in this study
is comparable to findings from studies emphasizing
meticulous surgical technique and appropriate perioperative
antibiotic use as key preventive measures.

An important finding was the significant association
between younger age and postoperative complication rates.
Similar investigations have reported that age-related
anatomical and physiological differences, along with lower
body weight, may predispose children to higher risks of
bleeding and other complications following tonsillectomy
[8]. Large population-based pediatric studies have also
shown increased rates of emergency department visits,
postoperative  hemorrhage, and dehydration-related
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morbidity among younger patients [11,12]. Nevertheless,
longitudinal cohort studies indicate that despite these early
postoperative challenges, younger children often experience
substantial improvement in symptoms and overall health
status during follow-up, supporting the long-term benefits of
tonsillectomy in this age group [10].

Generalizability

The findings of this study apply to similar tertiary-care
settings where the dissection and snare method remains the
standard approach for tonsillectomy. The patient profile,
indications, and postoperative care practices reflect routine
clinical scenarios encountered in many ENT units,
supporting broader relevance. However, the sample size was
modest, and the age range was restricted to 8-30 years,
which may limit extrapolation to very young children or
older adults. With comparable surgical expertise and
perioperative protocols, the results can be cautiously
generalized to similar healthcare environments.

Conclusion

The study demonstrates that tonsillectomy continues to be a
generally safe procedure, although early and delayed
complications remain clinically significant. Oropharyngeal
pain and uvular edema accounted for most early events,
while secondary hemorrhage represented the principal
delayed issue. Younger patients experienced higher
complication rates, highlighting their greater postoperative
vulnerability. No meaningful association was found
between gender or tonsillar grade and postoperative
morbidity. Overall, the patterns observed align with
established evidence and reinforce the importance of
meticulous surgical technique, structured postoperative
monitoring, and targeted counselling for high-risk groups.
Strengthening perioperative protocols may further enhance
patient safety and improve recovery outcomes following
tonsillectomy.

Limitations

The study was limited by its relatively small sample size,
which restricts the strength of subgroup comparisons. The
age range of 8-30 years excludes younger children and older
adults, reducing applicability to those groups.
Complications were assessed only in patients undergoing
the dissection and snare technique, limiting comparison with
other surgical methods. Follow-up relied on scheduled
visits, creating the possibility of underreporting minor
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delayed events. Single-center data also restricts the broader
representation of diverse clinical settings.

Recommendations

Strengthening perioperative protocols is essential to reduce
postoperative  morbidity ~ following  tonsillectomy.
Preoperative counselling should focus on younger patients,
who experience higher complication rates. Ensuring
meticulous surgical technique, effective hemostasis, and
gentle tissue handling can lower reactionary bleeding and
early discomfort. Standardised postoperative analgesic
regimens, adequate hydration, and clear guidance on diet
and activity support smoother recovery. Early follow-up
within the first postoperative week enhances detection of
secondary hemorrhage and infection. Continuous auditing
of surgical outcomes, along with regular team training,
supports quality improvement. Implementing structured
post-discharge instructions for caregivers further enhances
patient safety and overall recovery.
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