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ABSTRACT
Objectives: To analyze short-term weight gain among obese children after intracapsular tonsillectomy.
Methods: A retrospective cohort included all children with a body mass index (BMI) > 95th percentile obtaining intracapsu-
lar tonsillectomy between 2021 and 2023 at a tertiary children's hospital. Measurements at least 30 days and at least 90 days 
postoperatively were recorded. BMI was expressed as a percentage of the 95th percentile (%BMIp95) and grouped by initial 
%BMIp95 ≤ 120 (class I obesity) or %BMIp95 > 120 (class II and III obesity).
Results: There were 68 children that underwent intracapsular tonsillectomy at a mean age of 7.2 years (SD: 3.8) with ob-
structive breathing indications for 91% (N = 62). Mean %BMIp95 at surgery was 121 (95% confidence interval [CI]: 117–125). 
Class I obesity was noted for N = 39 (57%) and class II/III obesity was noted for N = 29 children (43%). At a mean of 6.9 months 
(SD: 5.3), the change in %BMIp95 was 1.77 (95% CI: −1.03 to 4.57) for class I and 3.27 (95% CI: 0.55 to 6.00) for class II/III 
obese children (p = 0.45). Measurements at least 90 days after surgery (mean: 12.8 months (SD: 5.2) showed no differences in 
%BMIp95 change between children with class I (1.17; 95% CI: −3.63 to 5.96) and class II/III obesity (3.00; 95% CI: −2.25 to 
8.25) (p = 0.60).
Conclusion: Weight gain after intracapsular tonsillectomy was similar between children with low and high obesity class. 
Consistent growth trajectories continued beyond 3 months, suggesting intracapsular tonsillectomy may be an appropriate tech-
nique to address obstructive breathing in obese children.
Level of Evidence: III.

1   |   Introduction

There has been a body of literature dedicated to exploring 
the relationship between pediatric tonsillectomy and changes 
in postoperative weight [1–5]. Potential increases in weight 
after surgery raise concerns for residual obstructive sleep 
apnea, which is more frequent in overweight or obese chil-
dren [6, 7]. However, any correlation between weight gain and 

tonsillectomy remains uncertain. While some studies have 
found increases in younger children [2], children who are 
obese [3], or have Down syndrome [4], other research fails to 
sustain this relationship [5].

The intracapsular technique to tonsillectomy is continuing 
to gain acceptance [8]. This approach is designed to improve 
postoperative pain, reduce bleeding, and enhance quicker 
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recovery by avoiding tonsillar capsule violation [9, 10]. As our 
specialty evolves in its appreciation and understanding of in-
tracapsular tonsillectomy, it is valuable to recognize whether 
the postoperative weight gain dilemma applies to this tech-
nique. To date, no study has explored the relationship between 
intracapsular tonsillectomy and postoperative weight changes 
in children.

The primary objective of this study is to examine the weight gain 
trajectories of obese children who underwent intracapsular ton-
sillectomy. Specifically, we were interested in exploring whether 
patients could maintain consistent weight in the months after 
tonsillectomy regardless of obesity class. We hypothesized that 
intracapsular tonsillectomy would result in similar weight dis-
tributions following surgery and that obesity class would not 
cause varied impacts on postoperative weight.

2   |   Materials and Methods

A retrospective cohort study included all children (< 18 years) 
who underwent intracapsular tonsillectomy at Children's 
Medical Center Dallas between January 2021 and December 
2023. The institution prospectively enrolls patients in a data-
base at the time of tonsillectomy to monitor perioperative out-
comes. Review of this data was approved by the University of 
Texas Southwestern Medical Center Institutional Review Board 
(STU-2023-0260).

Only children that had a body mass index (BMI) greater than 
the 95th percentile for age and sex at the time of surgery were 
reviewed. Anthropomorphic data was documented in the elec-
tronic medical record at the time of surgery and reviewed for 
inclusion candidacy. All children needed at least one additional 
weight measurement greater than 30 days postoperatively to 
be included. Additional weights beyond three months were re-
corded if available.

The primary endpoint was the BMI percentage of the 95th per-
centile (%BMIp95), which is a metric to improve precision when 
analyzing longitudinal changes in obesity [11, 12]. Patients were 
grouped into Class I obesity if the %BMIp95 was ≤ 120 or Class 
II/III obesity if the %BMIp95 > 120. Absolute %BMIp95 was 
then compared between these groups as well as a variety of pa-
tient outcomes.

The intracapsular tonsillectomy technique utilized in this study 
was consistent for all cases. Coblation technology was used to 
remove essentially all tonsillar tissue to the level of the capsule. 
Adenoidectomy was also performed with coblation. A single 
fellowship-trained pediatric otolaryngologist performed all sur-
geries regardless of the indication for tonsillectomy.

The following patient characteristics were included: age 
at surgery (years), sex (male/female), race (Asian, Black or 
African American, White, other, unknown/refused), ethnic-
ity (Hispanic/Non-Hispanic), surgical indication (obstructive/
sleep apnea, infectious, other/unknown), payor category (gov-
ernment, commercial, other/unknown), and median house-
hold income based on zip code in United States dollars (USD). 
Patient race and ethnicity were self-identified by caregivers.

Several comorbidities were recorded based on International 
Classification of Diseases, 10th Revision- Clinical Modification 
(ICD-10-CM) terminology present during the surgical admis-
sion. This included: Trisomy 21, obesity, obstructive sleep apnea, 
congenital defects, complex chronic diagnosis, or complicated 
patient (includes a diagnosis of reactive airway, craniofacial 
diagnosis, neuromuscular disorder, prematurity, or congenital 
cardiac disease). Postoperative outcomes within 30 days of sur-
gery included: length of index admission (days), return to the 
hospital for bleeding (yes/no), return to the hospital for vomiting 
(yes/no), return to the hospital for pain (yes/no), surgical compli-
cation (yes/no), emergency department (ED) readmission (yes/
no), inpatient (IP) readmission (yes/no), or operating room (OR) 
control of bleeding (yes/no). Nursing line calls within 30 days of 
surgery were recorded including the primary reason for the call 
as documented by the triage nurse. The number of calls related 
to a postoperative problem was specifically noted.

All statistics were performed with Stata (StataCorp. 2023. Stata 
Statistical Software: Release 18. College Station, TX: StataCorp 
LLC.). Continuous data are presented as means with standard 
deviations (SD) or 95% confidence intervals. Categorical data 
are presented as counts with percentages. Univariable analysis 
utilized student's t-testing for continuous variables and Fisher's 
exact test for categorical variables. A paired t-test was utilized 
for comparing mean %BMIp95 between different time points. 
Analysis also included a mixed effect model to determine the 
relationship between time and weight when factoring in the 
variability of different trajectories among individual patients. 
Statistical significance was set at p < 0.05. Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) 
guidelines were followed [13].

3   |   Results

A total of 68 patients met the inclusion criteria for the study. The 
demographic characteristics of the analyzed cohort are summa-
rized in Table 1. There were 39 children noted to have Class I 
obesity, and 29 children had class II or III obesity at the time 
of tonsillectomy. Intracapsular tonsillectomy was performed at 
an age of 7.7 years (SD: 3.8) and was often indicated for sleep-
disordered breathing or obstructive sleep apnea (91%, N = 62). 
Class II/III obesity patients were noted to be more typically 
male compared to the cohort who were Class I (p = 0.02). Other 
demographic characteristics, including medical comorbidities, 
race, age, household income, and payor category, were similar 
between the two cohorts.

Postoperative complications were similar between the class I 
obesity and class II/III cohorts (Table 2). No patients in the study 
required operative interventions for bleeding. Postoperative 
calls to the nursing line with questions/concerns were not sig-
nificantly different between the two groups (p = 0.56). Patients 
in both cohorts had a similar length of stay (p = 0.33) and read-
mission rates to the ED (p = 0.57) or an inpatient unit (p = 0.99).

The changes in %BMIp95 postoperatively are summarized in 
Table 3. All 68 had at least one height and weight measurement 
greater than 30 days postoperatively. Further, 40 had a second 
measurement greater than 90 days postoperatively. A scatterplot 
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TABLE 1    |    Characteristics of intracapsular tonsillectomies by obesity class.

Characteristic
Class I obesity 

(%BMIp95 ≤ 120)
Class II and III 

(%BMIp95 > 120) P value

Total, No. (%) 39 (57) 29 (43) —

Age, mean (SD), y 7.3 (3.9) 8.3 (3.6) 0.30

Males, No. (%) 18 (46) 22 (76) 0.02

Race, No. (%)

White 25 (64) 22 (76) 0.46

Black or African American 9 (23) 6 (21)

Other 5 (13) 1 (3.5)

Hispanic, No. (%) 20 (51) 18 (62) 0.69

Indication, No. (%)

Obstructive/sleep apnea 35 (90) 27 (93) 0.05

Infectious 0 2 (6.9)

Other/unknown 4 (10) 0

Payor category, No. (%)

Government 33 (85) 24 (83) 0.99

Commercial 6 (15) 5 (17)

Household income, median USD (SD) $41,130 ($14,072) $43,383 ($17,335) 0.56

Complicated patient flag, No. (%) 10 (26) 7 (24) 0.99

Trisomy 21, No. (%) 1 (2.6) 1 (3.5) 0.99

OSA, No. (%) 19 (49) 17 (59) 0.47

Congenital defect, No. (%) 2 (5.1) 1 (3.5) 0.99

Complex chronic diagnosis, No. (%) 5 (13) 3 (10) 0.99

TABLE 2    |    30-day postoperative events for tonsillectomies by obesity class.

Postoperative event Class I obesity (%BMIp95 ≤ 120) Class II and III (%BMIp95 > 120) P value

Length of stay, mean d (SD) 1.5 (1.9) 2.8 (7.5) 0.33

Return for bleeding 0 0 —

Return for vomiting 0 0 —

Return for pain 0 1 (3.5) 0.43

Surgical complication flag 0 0 —

ED readmits 1 (2.6) 2 (6.9) 0.57

IP readmits 2 (5.1) 2 (6.9) 0.99

OR control bleeding 0 0 —

Any nursing call 7 (18) 7 (24) 0.56

Postop problem calls 5 (13) 6 (21) 0.51

Note: Values represent number (%) unless otherwise specified.
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of this data is shown in Figure 1. For the children with class I 
obesity, initial %BMIp95 was a mean of 109.1 (SD: 6.2), (median: 
107, IQR: 104–116) and the second %BMIp95 was 110.9 (SD: 10.9) 
(median: 113, IQR: 103–117) (p = 0.21). The third %BMIp95 was 

a mean of 111.2 (SD: 13.7), (median: 112, IQR: 103.5–119) which 
was no different than the second %BMIp95 (p = 0.92) or the first 
%BMIp95 (p = 0.62).

For the children with class II/III obesity, initial %BMIp95 was 
a mean of 136.6 (SD: 13.5), (median: 131, IQR: 126–143) and the 
second %BMIp95 was 139.8 (SD: 12.6) (median: 136, IQR: 132–
146). These differences were statistically different (p = 0.02) but 
not clinically different. The third %BMIp95 was a mean of 135.3 
(SD: 14.8), (median: 133, IQR: 123.5–149.5) which was no differ-
ent than the second %BMIp95 (p = 0.27) or the first %BMIp95 
(p = 0.24).

Figure 2 represents a box plot showing the changes in weight 
between the class I and Class II/III obesity patients. At a mean 
of 6.9 months (SD: 5.3), the change in %BMIp95 was 1.77 (95% 
CI: −1.03 to 4.57) for class I and 3.27 (95% CI: 0.55 to 6.00) for 
class II/III obese children (p = 0.45). For 40 children, latest 
measurements were taken at least 3 months after surgery. There 
were no long-term differences in mean change in %BMIp95 be-
tween children with class I obesity (1.17; 95% CI: −3.63 to 5.96) 
and class II/III obesity (3.00; 95% CI: −2.25 to 8.25) (p = 0.60).

TABLE 3    |    BMI data by obesity class.

Postoperative event
Class I obesity 

(%BMIp95 ≤ 120)
Class II and III 

(%BMIp95 > 120) P value

Baseline BMI 109.1 (6.2) 136.6 (13.5) < 0.001

Second BMI 110.9 (10.9) 139.8 (12.6) < 0.001

Months after T&A Second BMI obtained 7.8 (6.0) 5.7 (3.9) 0.11

Difference between first and second BMI 1.8 (8.6) 3.3 (7.7) 0.45

Third BMI 111.2 (13.7) 135.3 (14.8) < 0.001

Months after T&A third BMI obtained 14.1 (5.8) 10.9 (3.5) 0.05

Difference between first and third BMI 1.2 (11.4) 3.0 (9.9) 0.60

FIGURE 1    |    Scatterplot of %BMIp95 for children with class I and class II/III obesity by months after tonsillectomy.

FIGURE 2    |    Box plot of %BMIp95 for children with class I and class 
II/III obesity at surgery, at least 30 days after surgery, and at least 
3 months postoperatively.
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Finally, a mixed effects linear regression model was created to 
determine the impact time had on patient %BMIp95. Among 
class I obese children, the model was not significant (β: 0.09, 
p = 0.41, 95% CI: −0.12 to −0.30) but there was a significant 
random effect by individual patient (p < 0.001). Similarly, the 
model was not significant for class II/III obese children (β: 0.28, 
p = 0.07, 95% CI: −0.02 to −0.59) but with a significant random 
effect by individual patient (p < 0.001).

4   |   Discussion

In this retrospective cohort study, preoperative %BMIp95 was 
similar to postoperative %BMIp95 after intracapsular tonsillec-
tomy regardless of obesity class. Even when %BMIp95 was ob-
tained at least 3 months after surgery, a consistent distribution 
of %BMIp95 was identified. These findings suggest that intra-
capsular tonsillectomy does not result in significant changes in 
postoperative weight metrics among obese children. This is con-
sistent with previous investigations of %BMIp95 after traditional 
tonsillectomy procedures [5] and adds to a growing understand-
ing of outcomes after intracapsular tonsillectomy. Clinicians 
can utilize this information when counseling families ahead of 
intracapsular tonsillectomy when selected in obese children.

The association between tonsillectomy and weight gain has 
been extensively examined in the literature [5–9, 14–17]. For 
perspective, sleep-disordered breathing and obstructive sleep 
apnea have been strongly linked to growth failure in children 
[18]. The weight gain after tonsillectomy seen in this subset of 
patients was historically seen as advantageous in managing pa-
tients with growth failure. However, as childhood obesity rates 
have risen over the past few decades, there has been increased 
interest in assessing whether tonsillectomy is an independent 
risk factor for weight gain in pediatric patients.

The reason for associated weight gain after pediatric tonsil-
lectomy is uncertain. Children with OSA have been shown to 
expend more calories while sleeping due to their obstructed 
breathing, a factor which improves following adenotonsillec-
tomy [19]. The resultant decrease in energy expenditure at the 
same level of caloric intake may contribute to weight gain. For 
children who undergo tonsillectomy to manage recurrent tonsil-
litis, reduced frequency in severe throat infections could result in 
overeating and subsequent weight gain [14]. Alternatively, other 
studies have pointed to hormonal dysregulation postoperatively 
with derangements in insulin-like growth factor-I (IGF-1) and 
IGF-binding protein 3 (IGFB-3) [20]. For intracapsular tonsillec-
tomy, where a small portion of tonsillar tissue remains, future 
studies might consider exploring biochemical markers that may 
differ from children who have had total tonsillectomy.

Katz et  al. presented the first randomized controlled trial 
investigating weight gain after tonsillectomy as part of the 
Childhood Adenotonsillectomy Trial (CHAT). Their study de-
termined that BMI z-scores were significantly increased fol-
lowing T&A. In their cohort, 51% of overweight patients were 
noted to become obese after T&A, corresponding with prior 
systemic reviews suggesting that overweight children may be 
at higher risk [15]. However, the conclusions of this study have 
been questioned in recent years. Kirkham et al. reanalyzed the 

CHAT data focusing exclusively on undesirable weight gain 
and concluded that the weight gain was related to catch-up 
growth in underweight children [17]. Jensen et al. also reana-
lyzed the CHAT data using %BMIp95 instead of z-scores since 
z-scores can become compressed as they reach the upper limits 
of the BMI curve. In their analysis, there was no significant 
increase in weight after T&A [5]. More recently, the Pediatric 
Adenotonsillectomy Trial for Snoring (PATS) again performed 
a randomized controlled trial, failing to find a significant 
increase in BMIp95% [17]. These recent analyses utilizing 
%BMIp95 call into question whether tonsillectomy is truly an 
independent factor for weight gain.

Obese patients are at risk for undesirable weight gain after T&A. 
Lewis et  al. performed a retrospective case–control series that 
showed that the weight gain experienced by pediatric patients 
undergoing T&A is often higher in patients who are obese [3]. 
Kashiwazaki et al. showed that the rate of growth %BMIp95 fol-
lowing T&A was higher among Obesity Class III patients than 
Class I or II [21]. Together, these studies raised concern that 
the most obese children are at the highest risk for postopera-
tive weight gain. The current study performed a similar analysis 
to Kashiwazaki et al., comparing the growth rates for Obesity 
Class I and Class II/III following tonsillectomy. Notably, with 
the intracapsular technique utilized in this cohort, the same 
trend in obesity was not identified. It is not possible with the 
current study design to conclusively state that intracapsular 
tonsillectomy definitively avoids the weight gain seen in obese 
children, but it raises a question that can be investigated in the 
future.

There are several limitations to this study. The patients who un-
derwent intracapsular tonsillectomy in this study did so mainly 
due to provider surgical preference. In the future, a prospective 
randomized trial comparing the weight gain trends between 
standard tonsillectomy and intracapsular tonsillectomy would 
better clarify the effect that surgical technique has on weight 
gain. Furthermore, children in this study were followed for a 
mean of 6.9 months. Future studies could include a cohort with 
a longer follow-up period to determine the long-term trajectory 
of weight gain following intracapsular tonsillectomy.

5   |   Conclusion

Weight gain after intracapsular tonsillectomy was no differ-
ent between children with low and high obesity class. These 
similar growth trajectories continued even beyond 3 months, 
which is consistent with prior studies on standard tonsillectomy. 
Intracapsular tonsillectomy may be an appropriate technique to 
address obstructive breathing in obese children, and continued 
diligence to postoperative weight changes in children after ton-
sillectomy will be valuable.
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