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Introduction
Adenotonsillectomy (T&A) is one of the most common procedures performed 

on children in the United States. Since the 1970s, the incidence of T&A has nearly 
doubled (Derkay et al 1). Previously, tonsillectomy was performed on underweight 
children in order to promote weight gain postoperatively. The indications for 
tonsillectomy are varied but often include relief of tonsillitis or resolution of 
obstruction and sleep disordered breathing. More recently, there have been reports 
that tonsillectomy causes weight gain not only in children who are underweight 
(as was seen with its initial inception) but also in those children of average 
weight and obese weights (Soultan 2, Roemmich 3, Ersoy 4). Obesity is becoming 
more common among children; According to Ogden et al 5,	as	many	as	33%	of	
American	children	are	overweight	and	17%	obese.	Ievers-Landis	6	estimates	30%	
of adolescents are overweight or obese. The World Health Organization (WHO) 
lists childhood obesity as one of the most serious public health concerns of the 
21st century. Recently a review of the literature by Jeyakumar et al 7. took the link 
between tonsillectomy and weight gain a step farther and suggested tonsillectomy 
causes obesity. Considering the impact of the childhood obesity “epidemic” and 
the frequency of tonsillectomy in children, this is certainly an alarming prospect. 
Tonsillectomy and Weight Gain

The link between tonsillectomy and weight gain is not a new one. Studies 
in the past have shown among children with a diagnosis of failure to thrive, 
tonsillectomy led to weight gain and often reversed the diagnosis (Bonuck/
Parikh, 2006 8). In fact, in 1893 Jakins 9 reported performing a tonsillectomy on 
a malnourished teen in order to promote weight gain; he was successful. Up until 
the 1980s such weight gain was generally thought of as a good thing. However, 
since then, concern has grown that children were gaining “more than expected 
amounts of weight”. 

The assertion that children gain weight after tonsillectomy begs the 
question, shouldn’t all children gain weight after tonsillectomy as part of their 
normal growth and development over time? Furthermore, the same amount of 
weight gained in a small or young child may have different implications than in 
an older or larger child. In fact, in three studies often cited for showing weight 
gain after tonsillectomy, the gain in weight was associated with a proportional 
gain in height (Roemmich et al 3, Amin et al 10, and Nieminen et al 11) Thus it 
is important, not simply to look at “weight gain” but change in BMI percentile. 
It is only through the use of such standardized measurements that we can truly 
understand whether patients are gaining weight out of proportion to height (which 
can be seen by BMI comparisons) and whether this adjusted weight gain for 
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height is reflected in a change compared to age-matched peers. Furthermore, it 
is important to note, weight gain is complex and multifactorial including aspects 
such as changes in diet, lifestyle, and home environment, which may play a larger 
role than the surgery itself. Thus it is important to not focus on weight gain seen 
with tonsillectomy as caused by the surgery, but merely associated with it in 
time. Roenmich 3 similarly suggests tonsillectomy does not cause weight gain but 
instead is a factor in children reaching their “predestined” weight.

Nonetheless, numerous theories attempting to explain post-tonsillectomy 
weight gain have been developed including, decreased physical activity post-
tonsillectomy secondary to more restful sleep, decreased work of breathing, 
increased appetite or feeding, decreased fidgeting, increased growth hormone, and 
decreased systemic catecholamines (Nieminen et al 11; Aydogan et al 12; Marcus et 
al 13; Roemmich et al 3). 

Barr and Osborne 14 found a greater appetite the year following tonsillec-
tomy, associated with a small increase in weight. Aydogan et al 12 found a higher 
concentration of IFGB3 (a marker for growth hormone) 12-18 months after sur-
gery. Similarly, Ersoy et al 4 found a higher concentration of IGFB-3 in the second 
half-year after tonsillectomy. Nieminen et al 11 noted serum concentrations of 
IGF-I and IGFBP-3 were higher postoperatively in children undergoing tonsillec-
tomy for OSA. In these cases, IGFB3 increases were mirrored by weight increas-
es. However, there is often not a commensurate increase in height, and therefore, 
it is worth questioning growth hormone as the sole explanation for weight gain. 
Tonsillectomy and Obesity

In 1999, Soultan et al 2 found that even among obese children, BMI 
increased.	In	their	study,	however,	65%	of	obese	children	had	an	increase	in	BMI	
postoperatively and the absolute change in weight was similar to changes seen in 
non-obese children undergoing tonsillectomy. In contrast, a recent review of our 
patients that looked at weight gain among 200 children undergoing tonsillectomy 
and 200 age and gender matched controls found smaller children (lower BMI 
percentiles) had a greater increase in BMI percentile postoperatively than larger 
children	 (higher	 BMI	%)	 (Spearman	 r=	 -0.3716,	 95%	CI:	 -0.4885	 to	 -0.2417;	
p<0.0001). This increase was independent of age. In other words, smaller children 
had	 a	 greater	 change	 in	 BMI%	 than	 larger	 children	 regardless	 of	 age.	 Thus	
children who were larger, overweight or obese (higher BMI percentile) were less 
likely to gain weight. 

Perhaps this trend mirrors the shifting indications for tonsillectomy. While 
it used to be performed in failure to thrive and then recurrent infections, it is 
now often performed for sleep disordered breathing. Obesity is certainly a risk 
factor for sleep-disordered breathing. And thus, we are likely performing more 
tonsillectomies on larger children overall. 

Recently in 2011 a systematic literature review by Jeyakumar et al 7 took 
these assertions a step farther and proposed perhaps T&A does not only cause 
weight gain, but obesity. The authors suggest that during surgical decision making 
otolaryngologists should consider the possibility that T&A for various causes 
may cause weight gain or even obesity. Their review analyzed nine studies that 
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varied in methodology and outcome measures with evidence grade C, making 
a causal relationship between tonsillectomy and obesity difficult to determine. 
Nonetheless, they concluded that a large number of normal and overweight 
children gained a greater than expected amount of weight after T&A, and that 
T&A possibly could cause obesity.

Despite the theories, the connection between tonsillectomy and weight 
gain remains unclear and as Wei points out 15, if tonsillectomy directly results 
in excessive weight gain leading to obesity, then we would expect a greater 
percentage of the pre WWII population to have been obese compared to today, as 
the surgery was much more common then and often performed prophylactically 
(Wei 15). This is in fact not what we observe. Topal et al 16 , interestingly found 
in their retrospective study no significant difference in weight, BMI or waist 
circumference among 117 children undergoing tonsillectomy and 240 controls an 
average of 6.4 years after surgery. 

The serious nature and potential implications of the conclusions reached by 
Jeyakumar and colleagues 7 has led other authors to examine the link between 
tonsillectomy and weight gain or even obesity. 

A study conducted at Nemours A.I. DuPont Hospital for Children in 
Wilmington DE, looked at weight gain among 200 children undergoing 
tonsillectomy and 200 age and gender matched controls. It was concluded that 
although children gained weight (measured as BMI percentile) after tonsillectomy, 
they were no more likely to be “overweight” or “obese” preoperatively as post 
operatively. Children had a mean BMI percentile of 67 prior to surgery and 73 
following surgery; weight gained (BMI percentile gain) by control children in 
the same time period did not reach significance. Interestingly, the weight gain 
seen in children post-tonsillectomy did not lead to increased numbers of obese or 
overweight children post-operatively. 

Since the 1990s it has been observed that the indications for tonsillectomy 
are changing: Wijga et al17 point out “underweight is no longer a typical 
characteristic of the children undergoing (adeno) tonsillectomy”. This point is 
echoed in a report by Conlon et al 1997 18 in which they noted children undergoing 
tonsillectomy often weighed more than their peers. (Again, this is clearly in direct 
contrast to the prior generations where tonsillectomy was performed for growth 
failure). Unfortunately, these children too, seem to gain weight after tonsillectomy 
(Soultan 2, Roenmich 3, Ersoy 4). Conlon et al 18 suggested the greater weight seen 
preoperatively was exacerbated postoperatively.

An interesting, and perhaps most alarming component, of many of the 
modern studies is the number of children who are obese and overweight even 
before	 tonsillectomy	 is	 performed.	 Our	 review	 found	 21%,	 or	 over	 1/5th, of 
children	were	 considered	overweight	 before	 surgery	 and	13%	of	 children	were	
considered obese prior to surgery. In summary, 1/3rd of the children undergoing 
tonsillectomy were obese or overweight even prior to surgery. Furthermore, we 
noted	in	both	the	surgery	and	control	groups	that	the	mean	baseline	BMI%	was	
well above the 50th percentile. The mean preoperative BMI percentile in children 
undergoing tonsillectomy was 67. 



141    XI IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY!

Overweight was defined as greater than or equal to the 85th percentile for 
BMI and obese as greater than or equal to the 95th percentile for BMI, as is 
the standard in much of the obesity literature (Ogden 5). As disturbing as these 
numbers are, they are in line with recently reported rates in the United States. 
Data from the National Health and Nutrition Examination Survey from 2003-
2006	found	12%	of	children	ages	2-5	and	17%	of	children	ages	6-11	to	be	obese.	
(Arens et al 19). 
Special Considerations

There have also been investigations looking at the relationship between age 
and weight gain after tonsillectomy. In a large cohort study with a long follow up 
(8 years), children who underwent tonsillectomy before age 7 were more likely 
to be overweight or obese at age 8 than children who did not (Wijga et al 17). 
However, Topal et al 16 found there was no effect of age on obesity/overweight 
status of 177 children who had undergone tonsillectomy. 

We found that among our 200 study patients, younger children had greater 
increases	 in	 BMI%	 post-operatively	 compared	 to	 older	 children.	 (Spearman	
r=-0.2192,	95%	CI:	-0.3511	to	-0.0789;	p=0.0018). Interestingly, younger children 
had	a	lower	BMI%	preoperatively	compared	to	older	children.	That	is,	younger	
children were smaller than their peers preoperatively compared to the older 
children,	but	increased	in	BMI%	after	tonsillectomy	more	than	older	children.	

It may be easier to think of this not as a correlation but by looking at the 
children as two separate (roughly equal) groups: ages 2-4 and ages 5-12. Younger 
children (ages 2-4) had a lower BMI percentile pre op as compared to older 
children (ages5-12) (60.212 vs.73.676; p = 0.0037). The younger children (age 
2-4)	had	an	increase	in	BMI%	from	60.2	 to	70.6	following	tonsillectomy	(95%	
CI -14.550 to -6.229; p = 0.0003). But, in older children (5-12) there was no 
significant	change	in	BMI%	following	tonsillectomy	(95%	CI	-2.967	to	1.132;	p 
= 0.3765) 

It is possible the explanation for this lies in older children having a longer 
period of time to perpetuate unhealthy eating habits and sedentary lifestyles, 
leading	to	higher	BMI%	when	compared	to	younger	children.	Interestingly,	Topal	
et al 16 examined some of these factors including amount of time exercising, 
“screen time”, and regular breakfast and lunch and found they had no effect on 
the likelihood of obesity/overweight status following tonsillectomy. Interestingly, 
even independent of tonsillectomy, they found “screen time”, physical activity, 
and regular meals did not effect the likelihood of being obese or overweight (in 
the control population). 

These data could suggest that younger children, who are more likely to under-
go tonsillectomy for sleep-disordered breathing or dysphagia (possibly associated 
with growth failure), are gaining weight post operatively once the obstruction is 
relieved. Older children, more likely to undergo tonsillectomy for chronic tonsil-
litis,	already	at	a	higher	BMI%,	have	less	change	in	weight.	Again,	there	are	many	
potential explanations for why younger children, often with OSA, gain more weight 
including decreased energy expenditure with decreased work of breathing and hor-
monal alterations (increased growth hormone and decreased catecholamines).
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In a study by Marcus et al 13, children with OSA who underwent 
tonsillectomy had an average of 5 kcal/kg less energy expended per night after 
surgery without any change in diet. Clearly if the energy expenditure is less, and 
the calories remain the same, the children will gain weight. Roemmich et al 3, 
postulate that because children with OSA are often hyperactive, curing children of 
OSA might lead to less hyperactivity and therefore less calorie expenditure. They 
found a reduction in hyperactivity scores and total daily motor activity following 
tonsillectomy. 

Perhaps it is also worth looking at original tonsillar size or degree of 
hypertrophy preoperatively in addition to underlying diagnosis. Ahlqvist-Rastad 20 
found the degree of postoperative weight gain was correlated directly with tonsil 
size. If the tonsils are obstructing, making swallowing difficult, it is possible there 
would be an increase in calorie consumption following relief of the obstruction. 
In addition, children who have their tonsils out for chronic tonsillitis may have an 
improvement in taste or fewer sore throats and therefore simply consume more. 
As physicians, we also encourage the children to eat and drink after tonsillectomy; 
this is to promote healing and simply to assure the children will not return to 
the hospital for dehydration. Perhaps this message, which is being delivered to 
parents, is followed beyond the immediate postoperative period. 

It is possible that family history plays a role in who is at risk for obesity 
after tonsillectomy. Topal et al 16 found that, while the BMI of the father does 
not correlate with obesity following tonsillectomy, the BMI of the mother does. 
Whether this effect is due to nature or nurture (or both) is not clear. However, 
they also found that higher socioeconomic status might be associated with 
increased weight gain, suggesting at least some role for nurture. Some studies 
suggest particular ethnic groups as more at risk for post operative weight gain 
(Amin et al 10). Gender does not seem to have a role in determining weight gain 
seen with tonsillectomy and did not affect percentile change in BMI pre and post 
tonsillectomy in our study. This was echoed in the study by Topal et al 16 where 
gender had no effect on the obesity/overweight status of 117 children who had 
undergone tonsillectomy.
Conclusions

Tonsillectomy does lead to weight gain, however, it does not likely lead 
to obesity. While it is clear that Otolaryngologists are not contributing to 
the childhood obesity epidemic by performing tonsillectomy, as physicians 
treating children, we must understand the impact of childhood obesity and 
consider appropriate counseling on healthy diet and exercise during office visits. 
Counseling appropriate patients and families on weight loss and a healthy lifestyle 
is an important component of the pre-operative care of our patients prior to 
performing a tonsillectomy. 
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