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Complications of Tonsillectomy

A Comparison of Techniques
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Robert O’Reilly, MD; Ellen Deutsch, MD; James Reilly, MD

Objective: To compare the postoperative complica-
tions of intracapsular tonsillectomy using a microde-
brider with traditional electrodissection tonsillectomy.

Design: Retrospective chart review.

Setting: Tertiary care pediatric referral center.

Patients: The medical records of 2944 patients under-
going tonsillectomy with or without adenoidectomy at
our institution between January 1, 2002, and May 31,
2005, were reviewed.

Main Outcome Measures: Incidence of delayed post-
operative hemorrhage, return to the hospital or emer-
gency department for pain or dehydration, and the need
for revision surgery.

Results: There were 1731 patients in the intracapsular
tonsillectomy group and 1212 in the traditional electro-
dissection tonsillectomy group. The incidence of delayed

hemorrhage was 1.1% in the intracapsular tonsillectomy
group and 3.4% in the traditional electrodissection ton-
sillectomy group (P� .001). For delayed hemorrhage re-
quiring treatment in the operating room for control, the
incidence was 0.5% in the intracapsular tonsillectomy group
and 2.1% in the traditional electrodissection tonsillec-
tomy group (P� .001). Treatment in the emergency de-
partment or hospital for pain or dehydration was neces-
sary in 3.0% of the intracapsular tonsillectomy group and
in 5.4% of the traditional electrodissection tonsillec-
tomy group (P=.002). Eleven patients (0.64%) in the in-
tracapsular tonsillectomy group required revision ton-
sillectomy.

Conclusion: Intracapsular tonsillectomy has a lower in-
cidence of postoperative hemorrhage and pain leading
to hospital-based evaluation compared with traditional
electrodissection tonsillectomy.

Arch Otolaryngol Head Neck Surg. 2007;133(9):925-928

T ONSILLECTOMY WITH OR

without adenoidectomy is
one of the most com-
monly performed surgical
procedures in the United

States. Approximately 250 000 adenoton-
sillectomies are performed in the United
States each year.1 The technique for per-
forming tonsillectomy, dissection of all
tonsillar tissue free of the underlying pha-
ryngeal constrictor muscle, has not
changed significantly in more than 60
years. The most common serious compli-
cation of tonsillectomy is delayed hemor-
rhage, which occurs in 2% to 4% of all pa-
tients.2 In addition, an expected sequela
of the procedure is pain, which typically
lasts from 7 to 10 days and can be mod-
erate to severe in intensity. It is generally
accepted that some patients will require
readmission to the hospital for control of
their pain and management of dehydra-
tion owing to poor oral intake of fluids sec-
ondary to this pain.

In an attempt to mitigate these un-
wanted consequences, various modifica-
tions of standard tonsillectomy have been
promoted over the years. These include
dissection of the tonsil using monopolar
or bipolar electrocautery, laser, har-
monic scalpel, and bipolar radiofre-
quency. When first introduced, all of these
techniques were touted to cause less pain
or have a lower incidence of bleeding than
traditional sharp dissection. In most cases,
as the techniques became more widely
used, these promises were not fulfilled.

For the past several years, we have been
performing intracapsular tonsillectomy
(IT) using a microdebrider as first de-
scribed by Koltai et al3 in 2002. Since that
time, we have used this technique in more
than 1800 tonsillectomies with or with-
out adenoidectomies at our institution.
Our technique involves using the micro-
debrider to remove at least 90% of the ton-
sillar tissue, sparing the capsule. Suction
cautery is used to fulgurate remaining ton-
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sillar tissue and for hemostasis. The vast majority of tra-
ditional tonsillectomies (TT) at our institution is per-
formed with monopolar electrodissection of the tonsil,
with suction cautery used for additional hemostasis af-
ter the tonsil is removed. We present the incidences of
delayed hemorrhage and evaluation in the hospital or
emergency department (ED) for postoperative pain or de-
hydration in a consecutive sample of patients who un-
derwent IT, and compare these results with those of pa-
tients who underwent TT performed by the same group
of surgeons during the same period.

METHODS

After institutional review board approval was obtained, the medi-
cal records of all patients who underwent tonsillectomy or ad-
enotonsillectomy by or under the direct supervision of one of
the full-time pediatric otolaryngologists ( J.R., S.C., E.D., and
R.O.) at the Alfred I. duPont Hospital for Children between Janu-
ary 1, 2002, and May 31, 2005, were reviewed. Otolaryngol-
ogy residents participated in many of the surgerical proce-
dures reviewed. The type of surgery performed (TT or IT) did
not influence the degree of resident participation. Data col-
lected included patient age, sex, indication for surgery, tech-
nique used, occurrence of primary (occurring �24 hours after
surgery) or secondary (occurring �24 hours after surgery) hem-
orrhage, need for evaluation in the ED or hospital admission
for pain or dehydration secondary to poor oral intake, need for
additional operations related to adenotonsillar disease, and length
of follow-up. Secondary hemorrhage was further subclassified
as those requiring evaluation in the ED only, requiring read-
mission for observation but no surgical intervention, or requir-
ing readmission for surgical control of the bleeding.

Data for postoperative hemorrhage and evaluation for pain
or dehydration were analyzed using Fisher exact test for all 2�2
contingency tables, and �2 analysis was used for all larger con-
tingency tables. P� .05 was considered statistically signifi-
cant.

RESULTS

Between January 1, 2002, and May 31, 2005, 2944 pa-
tients underwent tonsillectomy or adenotonsillectomy
for infections, hypertrophy, or both at our institution.
Of these, 1533 were boys and 1411 were girls. The in-
dications for surgery were adenotonsillar hypertrophy
in 69.5%, chronic adenotonsillitis in 22.3%, and both in
8.2%. Mean length of follow-up was 20.5 months. A
total of 1731 IT procedures and 1212 TT procedures
were performed. One patient who had IT performed on
one side and TT on the other was excluded from statis-
tical analysis.

The sex distribution (48.0% girls) and mean age
(6 years) were identical for the TT and IT groups. The
mean length of follow-up for the IT and TT groups were
18 and 24 months, respectively. In the IT group, 79.0%
of the patients underwent surgery for hypertrophy,
15.4% for infection, and 5.6% for both indications. In
the TT group, these results were 56.0%, 32.3%, and
11.7%, respectively.

There were 3 primary hemorrhages: 2 (0.1%) in the
IT group and 1 (0.1%) in the TT group (P=.57). There
were 63 secondary hemorrhages (occurring �24 hours

after surgery). Of these, 3 children had a known coagu-
lopathy and were excluded from the analysis. Of the 60
remaining patients with secondary hemorrhages, 41 were
in the TT group and 19 were in the IT group. The lower
secondary hemorrhage rate in the IT group was statisti-
cally significant (1.1% vs 3.4%, P� .001), as was the lower
rate of secondary hemorrhage treated in the operating
room (OR) (0.5% vs 2.1%, P� .001).

Patients evaluated in the ED for hyperemesis be-
lieved to be secondary to the outpatient codeine prepa-
ration they were using were not considered in our cal-
culations. Fifty-seven patients in the IT group and 67
patients in the TT group were seen in the ED or read-
mitted for pain with or without dehydration. The lower
incidence of evaluation or readmission for pain manage-
ment in the IT group was statistically significant (3.0%
vs 5.4%, P=.002).

Because the groups were not similar in indications for
surgery, subgroups were created based on the surgical
indications (hypertrophy, infections, or both). We then
looked at the rates of secondary hemorrhage within each
group and among the subgroups. Patients with adeno-
tonsillar hypertrophy treated with IT were statistically
less likely to have a secondary hemorrhage (P=.03) and
to require control of that hemorrhage in the OR (P=.01)
than those treated with TT. Likewise, patients with re-
current infections treated with IT were less likely to have
a secondary hemorrhage than those treated with TT. No
statistically significant difference was found in the rate
at which these patients required control of hemorrhage
in the OR (P=.18). Patients with a preoperative diagno-
sis of both adenotonsillar hypertrophy and recurrent in-
fections did not have a statistically significant difference
in the rate of secondary hemorrhage (P=.15) or control
of hemorrhage in the OR (P=.28). In the TT group, pa-
tients with a surgical indication of recurrent infections
were more likely to have a secondary hemorrhage
(P� .05). The indication for surgery had no effect on
bleeding in the IT group. These findings are repre-
sented in Table 1 and Table 2.

A similar analysis was then performed on the post-
operative effect of surgical indication on evaluation for
pain or dehydration (Table 3). Patients who under-
went IT for infections were significantly less likely to be
evaluated for pain or dehydration than those treated with
TT (P=.02). The findings in the hypertrophy and both
subgroups were similar and displayed a trend toward, but
did not reach, statistical significance. The surgical indi-
cation had no effect on postoperative evaluation for pain
or dehydration in each group.

In the TT group, 1 patient required a revision ad-
enoidectomy during the follow-up period. In the IT group,
1 patient developed a peritonsillar abscess that required
incision and drainage but not completion tonsillec-
tomy. Eleven patients (0.6%) in the IT group required
revision tonsillectomy. Ten had their primary surgery for
hypertrophy and 1 for both hypertrophy and recurrent
tonsillitis. Of those with a primary diagnosis of hyper-
trophy, 8 had hypertrophy as the preoperative diagno-
sis for the revision surgery and 2 had recurrent tonsilli-
tis. The child with both hypertrophy and recurrent
tonsillitis had recurrent tonsillitis after an episode of
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mononucleosis. The mean and median length of time be-
tween primary and revision tonsillectomy was 19 months.

Patients in the IT group appeared to be less likely to
require a return trip to the OR for any reason (bleeding,
drainage of peritonsillar abscess, or revision tonsillec-
tomy) than those in the TT group, but this difference did
not reach statistical significance (1.2% vs 2.1%, P=.07).

COMMENT

The Roman physician Celsus is credited with the first writ-
ten report of tonsillectomy nearly 2000 years ago. In read-
ing his description, it becomes apparent that, even at that
time, the significance of postoperative bleeding was ap-
preciated.4 Since then, physicians performing tonsillec-
tomies have looked for ways to decrease intraoperative
bleeding and postoperative hemorrhage. Intraoperative
blood loss and the incidence of primary hemorrhage seem

to have decreased with the use of monopolar electrocau-
tery.5 This may explain why the rate of primary hemor-
rhage is lower than the rate of secondary hemorrhage in
studies in which suction cautery is frequently used for
hemostasis, even in “cold knife” tonsillectomies.6,7 The
opposite appears to be true when suture ligation is used
for hemostasis during tonsillectomy.8,9 This is consis-
tent with our findings that show that the rate of primary
hemorrhage was low in the IT and TT groups.

The rate of secondary hemorrhage is generally be-
tween 2% and 4%. In a recent multi-institutional retro-
spective review, Solares and colleagues10 noted a sec-
ondary hemorrhage rate of 3.3% in 1121 pediatric
patients undergoing TT. An audit of tonsillectomies
performed in England and Northern Ireland conducted
in 2003-2004 found an overall delayed hemorrhage rate
of 2.9%.11 This is similar to our rate of 3.4%. Our inci-
dence of 1.0% bleeding for IT compares favorably with

Table 1. Effect of Surgical Indication on Secondary Hemorrhage

Technique

Indication

P Value

Hypertrophy Infections Both

Patients, No. SH, No. (%) Patients, No. SH, No. (%) Patients, No. SH, No. (%)

Intracapsular 1373 15 (1.1) 263 4 (1.5) 95 0 .48
Traditional 677 16 (2.4) 393 21 (5.3) 142 4 (2.9) .03a

P value .03a .01a .15

Abbreviation: SH, secondary hemorrhage.
aSignificant.

Table 2. Effect of Surgical Indication on Secondary Hemorrhages Controlled in the Operating Room

Technique

Indication

P Value

Hypertrophy Infections Both

Patient, No. OR, No. (%) Patient, No. OR, No. (%) Patient, No. OR, No. (%)

Intracapsular 1373 5 (0.4) 263 3 (1.1) 95 0 .19
Traditional 677 10 (1.5) 393 12 (3.1) 142 3 (2.1) .21
P value .01a .18 .28

Abbreviation: OR, operating room.
aSignificant.

Table 3. Effect of Surgical Indication on the Need for Postoperative Evaluation
for Pain or Dehydration in the Emergency Department or Hospital

Technique

Indication

P Value

Hypertrophy Infections Both

Patients, No. Pain, No. (%) Patients, No. Pain, No. (%) Patients, No. Pain, No. (%)

Intracapsular 1373 47 (3.4) 263 4 (1.5) 95 1 (1.1) .13
Traditional 677 35 (5.2) 393 20 (5.1) 142 10 (7.0) .64
P value .07 .02a .054

aSignificant.
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these figures and is similar to the rates noted in smaller
series of IT.11,12

Pain, by its very nature, is subjective and difficult to
quantify. Prospective studies often use pain scales to quan-
tify pain. Other measures include time until return to nor-
mal diet or activity and the amount of pain medications
needed. Using these latter criteria, Nunez and col-
leagues13 found that patients treated with electrocautery
tonsillectomy had a statistically significant (P�.05) in-
crease in the amount of time taken to return to normal
diet and in the number of analgesics consumed than those
treated with cold dissection. There was no difference in
the time to return to normal activity between the groups.13

However, the sample size was small (54 patients) in that
prospective study.

Our retrospective study used return to the ED or re-
admission to the hospital as measures of severe pain. We
believe that these are valid measures from social and eco-
nomic standpoints, because these unexpected visits are
associated with increased health care dollars spent, in-
creased parental and patient stress, and, possibly, in-
creased parental days missed from work.

Koltai et al3 looked at the incidence of readmission for
dehydration after IT compared with TT and found a trend
toward an increased incidence in the TT group that did
not reach statistical significance.2 In a larger series, So-
lares et al10 found a significantly decreased incidence of
readmission for dehydration in an IT group compared
with a TT group. These findings are consistent with our
results.

This study has some flaws, most notably, it is retro-
spective. As with any retrospective study, patients were
not randomly assigned. Without random assignment, one
cannot assume that the 2 groups are equal. Although the
sex distribution and mean age were identical in our
groups, the mean length of follow-up was different. Al-
though the length of follow-up may have an effect on the
number of patients requiring completion tonsillectomy,
it should not affect the incidence of acute complications
such as secondary hemorrhage or poorly controlled post-
operative pain.

Likewise, the proportion of patients in each group un-
dergoing surgery for a given indication was not equal. It
is possible that the TT group had a higher rate of bleed-
ing and more postoperative pain because a larger per-
centage of patients in this group had surgery for recur-
rent infections. However, secondary hemorrhage was less
common in patients with recurrent infection treated with
IT than in those treated with TT. Although return visits
to the OR for hemorrhage did not reach statistical sig-
nificance, the rate was nearly 3 times higher in the TT
group (3.1% vs 1.1%). This may be related to the rela-
tively small sample size. Also, patients with recurrent in-
fections were more commonly treated for pain or dehy-
dration after TT than after IT.

The ideal tonsillectomy would have minimal or no risks
and be completely effective. Although the risks for IT are
lower than those for TT, the procedure is not always ef-
fective. Eleven patients required revision tonsillectomy

in the IT group compared with none in the TT group.
However, an additional surgical procedure (including con-
trol of hemorrhage in the OR) may be more likely with
TT than with IT.

We conclude that IT has a lower incidence of post-
operative hemorrhage and pain leading to hospital-
based evaluation than TT, although a few patients (0.6%
in our study) may need revision surgery.
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