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Abstract
Background
Tonsillectomy is one of the most commonly performed surgeries among children. It is indicated for the
treatment of obstructive sleep apnea and chronic throat infections. Although a relatively safe surgery, post-
operative complications have been reported in multiple studies. Over the past century, tonsillectomy has
played a role in post-operative weight gain.

Aim
To measure weight gain in pediatric patients post-tonsillectomy.

Methods
A retrospective study was conducted in the Al-Ahsa region in Saudi Arabia. Overall, 240 children (male, 110
[44.2%]; female, 130 [52.2%]; mean±SD age, 7.45±2.89 years) from tertiary hospitals were included in the

study. The height (m2) and weight (kg) of the children were measured, and the BMI (body mass index) was
calculated preoperatively and one and six months post-operatively.

Results
There were significant differences observed between the mean weight one-month and six months post-
operation (P = 0.0001) and the mean BMI measured at the baseline one month and six months post-
operation (P = 0.0001). In addition, a positive linear correlation between the BMI six months post-operation
and the weight at the same period (R = 0.375) was noted.

Conclusion
The findings of this study suggest an increase in weight post-tonsillectomy, mostly six months post-
operation. Future studies, however, are warranted to evaluate the risk factors associated with weight gain in
children and its relation to tonsillectomy.
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Introduction
Tonsillectomy is a commonly performed surgery in pediatric patients [1]. It has been practiced for many
years and is considered the second most popular surgery performed in the United States among other
surgeries [1]. When performed for reasonable indications, it improves patient quality of life and reduces the
risk of airway obstruction [2-4]. Tonsillectomy is indicated in children with obstructive sleep apnea (OSA),
usually performed with adjunctive uvulopalatoplasty. The relative indications include recurrent acute
tonsillitis, peritonsillar abscess, and asymptomatic tonsillar hypertrophy. Although a relatively safe surgery,
complications following the procedure have been globally documented [5]. Post-tonsillectomy hemorrhage
is one of the most common and widely reported complications [6]. Others include taste impairment,
respiratory compromise, dehydration, and secondary hemorrhage [7].

Children with recurrent acute tonsillitis suffer from reduced dietary intake. Studies have reported a rapid
increase in weight gain post-tonsillectomy in some patients [8-11]. Recently, few retrospective studies
reported a substantial increase in body mass index (BMI) post-tonsillectomy in children <6 years [12,13]. In
some children, weight gain post-tonsillectomy may be attributed to energy reduction due to mouth
breathing, decreased catecholamine, and increased oral intake [14-16]. The present article tries to bring
light on the subject of the quality of life change after tonsillectomy. Mainly the previous articles focused on
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the indications of the surgical tonsillar removal, but not on the weight change.

Materials And Methods
A retrospective study was conducted in the Al-Ahsa region of Saudi Arabia between January 2018 and March
2019. Overall, 240 children aged 1 and 15 years from tertiary hospitals who underwent adenotonsillectomy
were included in this study. Informed consent was obtained. Patient’s demographics include age, gender,

residency, file number, and date and cause of the surgery. Height (m2) and weight (kg) of the children were
measured preoperatively and one month and six months post-operatively. Furthermore, the BMI was

calculated by dividing weight in kilograms over squared height (m2). The given values were compared to the
growth chart of healthy Saudi children by percentiles based on age and gender: underweight (BMI <5th
percentile), normal (BMI 5th-85th percentile), overweight (BMI 85th-95th percentile), and obese (BMI ≥95th
percentile). The inclusion criteria were Saudi children aged 1 to 15 years who underwent adenotonsillectomy
between January 2018 and March 2019 period for the following indications: OSA, recurrent acute tonsillitis,
and tonsillar hypertrophy. Children with chronic disease and congenital malformation were excluded from
the study. This study was approved by the research committee of King Faisal University, Al-Ahsa, Saudi
Arabia.

Statistical analysis
The collected data were coded, tabulated, and statistically analyzed using IBM SPSS statistics, version 21
(IBM Corp., Armonk, NY). Descriptive statistics were used for quantitative data as the minimum and
maximum range as well as the mean±SD for quantitative normally distributed data, while it was used for
qualitative data as number and percentage. A correlation test was conducted between gender and BMI
measurement. A P-value was 0.05 at a 90% confidence interval to determine the statistical significance.

Results
Overall, 240 (male, 110 [44.2%]; female, 130 [52.2%]) children participated in this study to detect the change
of mean weight pre- and post-tonsillectomy, according to the Saudi growth chart. The demographics of all
included cases were as follows: age range, 1-15 years with a mean±SD of 7.45±2.89. The mean±SD of weight
pre-operation, one month, and six months postoperation were 30.433±11.6, 30.53±12.05, and 33.25±12.27,
respectively. Whereas the mean±SD of height pre-operation, one month, and six months post-operation was
1.14±0.18 m, 1.15±0.18 m, and 1.19±0.18 m. Regarding the BMI, the mean±SD of BMI pre-operation was
22.35±3.98, whereas the mean±SD of BMI one month and six months post-operation was 21.98±4.04 and
22.46±3.69, respectively. The characteristics of the participated children are shown in Table 1. 

Variables N(%)/ Mean±SD

Age (years) range 1-15

Age (years) Mean±SD 7.45±2.89

Male 110(44.2%)

Female 130(52.2%)

Weight pre-operation 30.433±11.6

Weight 1 month post-operation 30.53±12.05

Weight 6 months post-operation 33.25±12.27

Height pre-operation 1.14±0.18

Height 1 month post-operation 1.15±0.18

Height 6 months post-operation 1.19±0.18

BMI pre-operation 22.35±3.98

BMI 1 month post-operation 21.98±4.04

BMI 6 months post-operation 22.46±3.69

TABLE 1: Demographics of the participated children

The mean weight pre- and post-operation for both genders are shown in Figure 1. In males, there was a
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slight increase observed in weight over the investigated durations, where the mean±SD of weight pre-
operation, one month, and six months post-operation was 30.68±11.34, 30.98±11.68, and 33.53±11.94,
respectively. Comparatively, in females, the mean±SD of weight pre-operation, one month, and six months
post-operation was 30.22 ±11.93, 30.16±12.38, and 33.02±12.58, respectively

FIGURE 1: Weight of the participants

Figure 2 shows a comparison of the mean BMI between males and females. In males, the mean±SD of BMI
was 22.25±3.7; there was a reduction in the BMI, one month post-operation 21.92±3.93, followed by an
increase in the BMI six months post-operation 22.45±3.59. The same was found in females, where the
mean±SD of BMI pre-operation, one month, and six months post-operation increased to 22.43±4.16,
21.88±4.5, and 22.47±3.79, respectively 

FIGURE 2: BMI of the participants

The classification of children according to the percentile growth chart pre- and six months post-
tonsillectomy is shown in Figure 3. Preoperatively, there were 2.9%, 18.8%, 19.6%, and 58.7% underweight,
normal, overweight, and obese children, respectively. However, six months post-operation, there were 1.3%,
17.5%, 20%, and 61.2% underweight, normal, overweight, and obese children, respectively.
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FIGURE 3: The classification of children according to the percentile
growth chart pre- and six months post-operation

There was a significant difference between the mean weight one month and six months post-operation (P <
0.0001). A repeated measure ANOVA test to investigate the differences in the weight at the baseline and one
month and six months post-operation showed that there was a significant difference in the mean weight (P
= 0.0001). There was a significant difference between the BMI measured at the baseline and one month and
six months post-operation (P = 0.0001). In addition, there was a significant difference between the mean
different percentile growth charts at the baseline and six months post-operation (P < 0.005). The Pearson
correlation between the percentile growth chart and gender showed a significant correlation between these
two variables (P = 0.034) pre- and post-operation (P < 0.013). Girls comprised the majority of the overweight
group, whereas boys comprised the large majority of the obese group.

BMI at the baseline and after six months post-tonsillectomy can serve as a predictor for percentile growth
chart before and after surgery with a statistically significant correlation (P = 0.000), with a 95% confidence
interval (Figure 4). There was a positive linear correlation between BMI after six months of surgery and the
weight at the same period (R = 0.375) (Figure 5).
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FIGURE 4: Box plot for percentile growth chart

FIGURE 5: Scatter plot of the correlation between BMI and Weight
showed a linear positive direct correlation

Discussion
In the present study, we collected and reviewed the data of 240 children who underwent a tonsillectomy at
tertiary hospitals. The mean age of the children was 7.45±2.89 years old, with females more dominant than
males. The mean weight of children after the surgery of one month increased and after six months increased
in boys, whereas it decreased in girls. The mean of the overall weight increased after surgery compared to the
weight before surgery; there was a significant difference between the weight at the baseline and after six
months of the surgery. Also, there was a significant difference between the weight at baseline, one month,
and six months after surgery. Regarding the height, the mean height in this study was increased after the
surgery compared to the baseline before the surgery. 

A case-control study that included 154 children who underwent adenotonsillectomy [17 ] demonstrated that
the surgery led to a significant increase in weight gain in obese children, but not in normal-weighted
children. In this study, the mean of the overall BMI increased significantly post-operation compared to the
baseline. Regarding the BMI classification of children, there was a significant difference in the distribution
of children according to this classification at the baseline compared to six months post-operation. A
significant correlation between gender and percentile growth chart pre- and post-operation was found,
where girls tend to be overweight, whereas boys tend to be obese. Reportedly, the mean BMI of children
increased significantly during follow-up compared to pre-operation [18], and this was in agreement with the
findings of our study. A retrospective review that included children who underwent adenotonsillectomy
found that many children gain more weight than expected post-operation. Moreover, the BMI increase was
proportional to the BMI percentile pre-operation [19]. Contrary to our findings, a prospective controlled
study that included children aged 2-14 years, comparable to the age group in our study, showed no
significant difference in the mean of BMI between the cases and control groups during three months, six
months, and one year post-operation [20]. Variation in the previous findings compared to our study can be
attributed to several factors, such as diet variations of children in Saudi Arabia. Another study from Turkey
showed that tonsillectomy in children had no effect on overweight and obesity, with no significant
difference between the control group and the case group that underwent tonsillectomy. Another prospective
study reported no significant difference between the control group and the case group regarding weight
gain [20,21].

Another suggestion of the variation in the findings can be attributed to the study design. This is a
retrospective study, and it only included children who underwent tonsillectomy, with no control group. We
compared the increase in weight gain in the same group of children, whereas the other previous studies
included a control group using a questionnaire [19-21], which was less accurate compared to using
retrospective data of a hospital. This is because the information provided by the questionnaire can be
affected by the participant’s opinion, whereas the data obtained from the hospital is based on clinical
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findings. The current study revealed that BMI could be a predictor for the percentile growth chart pre- and
post-operation. A positive linear correlation between BMI and the weight 6 months post-operation was
found.

Conclusions
The findings of our study suggest that there is an increase in weight gain post-tonsillectomy. The difference
is mostly observed in six months post-operation, with a positive linear correlation between weight and BMI.
Further studies are warranted to evaluate the other risk factors associated with weight gain in children and
its relation to tonsillectomy.
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