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Effects of Oral Prednisolone on Recovery After Tonsillectomy
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Objectives/Hypothesis: To evaluate the effect of oral prednisolone on recovery from tonsillectomy.
Study Design: Prospective, randomized, controlled trial of 198 consecutive patients, aged 4 years and older, with no

previous or known contraindications to steroid therapy.
Methods: All 198 patients scheduled for elective tonsillectomy with or without adenoidectomy from April 2013 to April

2014 were included. The participants were then randomly assigned to receive a postoperative course of prednisolone
0.25 mg/kg/d or no prednisolone over 7 days. During the first postoperative day, pain, type of diet (none, fluid, soft, normal),
type of activity (none, bed rest, quiet, restricted, normal), presence of nausea and vomiting, postoperative bleeding rate, and
sleep disturbance were assessed using questionnaires. All patients were followed up on days 7 and 14 by endoscopic photo-
graphic examination of both tonsillar fossa and by completion of questionnaires.

Results: No statistically significant differences in pain, diet, activity, rate of minor bleeding, nausea/vomiting, fever, or
sleep disturbance were observed between the groups on day 1. On day 7, however, in pediatric patients, differences in pain
(P5.001), diet (P5.001), activity (P5.004), mean area of re-epithelialization (P5.000), fever (P5.04), and sleep disturbance
(P5.04) were observed. On day 14, differences in the mean area of re-epithelialization (P5.000, .001) remained in both
pediatric and adult patients.

Conclusions: Oral prednisolone may be beneficial during recovery from tonsillectomy without causing any serious
complications.
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INTRODUCTION
Tonsillectomy remains one of the most common

procedures performed by otorhinolaryngologists, and
patients can suffer from postoperative morbidities
including postoperative hemorrhage, pain, nausea or
vomiting, velopharyngeal incompetency, reduced oral
intake, and a decrease in the frequency of social activ-
ities, and these complications may last for some time.
Secondary infection can also be induced at the tonsillec-
tomy sites if wound healing is poor or delayed.1

Several studies have reported that dexamethasone
has some benefits for tonsillectomy patients, and it can
be administered during or after elective tonsillectomy to

reduce postoperative emesis and decrease postoperative
use of pain medications.2,3 However, there is no consen-
sus on whether an orally administered steroid should be
used routinely after tonsillectomy, and few studies have
assessed its effect on tonsillectomy patients. Moreover,
these studies have had small sample sizes, a short
follow-up period, or have not reported objective
findings.4,5

The present study, therefore, evaluated the effects
of a postoperatively administered oral steroid for tonsil-
lectomy patients using a relatively large sample of
patients with a longer follow-up period. The study
design was a prospective, randomized trial, and subjec-
tive (determined via questionnaire responses) as well as
objective outcomes relating to the wound healing proc-
esses were reported.

MATERIALS AND METHODS
All patients aged 4 years and older who were scheduled

for elective tonsillectomy with or without adenoidectomy
between April 2013 and April 2014 were included in the study.
The prospective, randomized trial compared the oral predniso-
lone administered for 7 days after tonsillectomy with no such
therapy. Indications for tonsillectomy were recurrent acute ton-
sillitis (more than six episodes per year or three episodes per
year for 2 or more years), chronic tonsillitis unresponsive to
medical therapy, recurrent peritonsillar abscess, and tonsillar
hypertrophy associated with dysphagia, speech abnormality, or
obstructive sleep apnea syndrome. Exclusion criteria included
patients who did not consent to participate, active infection,
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known contraindications to steroid use, and a history of steroid
therapy within the past 1 year.

The patients were randomized into two groups by com-
puter, and then randomly assigned to receive a postoperative
course of prednisolone 0.25 mg/kg/d or no prednisolone for 7
days following tonsillectomy. All data analyses were done by a
third person who had no knowledge about which patient
received steroids and which did not. The tonsillectomies were
primarily performed by a single surgeon using an electric
cauterization device (CONMED Birtcher 4400, 15 W; CONMED,

Utica, NY), and the patients were discharged with simple oral
analgesics (acetaminophen) and oral antibiotics the day after
tonsillectomy.

One primary outcome was pain, which was recorded using
well-known pain scales. In patients aged 12 years and older, a
simple linear analog pain scale ranging from 0 (no pain) to 10
(most severe) was used. The Oucher Face Scale was used for
patients aged 4 to 11 years.6 This consists of a series of six pho-
tographs depicting a child in various degrees of distress that
correspond to a numeric scale of 0 to 10.

Fig. 1. Questionnaires administered
to adult and pediatric subjects.
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The other primary outcome was an analysis of the healing
process, which was estimated by the total area of re-
epithelialization in the tonsillectomy beds. Each photograph of
the tonsillectomy bed was superimposed with a grid measuring
5 mm 3 5 mm. The measurement of healing was based on a
previous study.7 Photographs were taken using the same endo-
scope by one surgeon who was not involved with this study, and
the surgeon conducted grid measuring and data analysis.

Additional outcomes were the presence of nausea or vomit-
ing, the postoperative bleeding rate, fever, sleep disturbance,
type of diet (none, fluid, soft, normal), and type of activity
(none, bed rest, quiet, restricted, normal) (Fig. 1).

Using the questionnaires mentioned above, the patients or
their parents (if the patients were aged 4–11 years) rated their expe-
rience of pain, nausea, vomiting, postoperative bleeding, and sleep
disturbance, and selected the appropriate type of diet and activity
for the day after the tonsillectomy. The questionnaire was made
based on a well-known pain scale and other questionnaires from
previous studies.4,5,7 All patients were discharged on postoperative
day 1 and were followed up on days 7 and 14. Compliance with med-
ication was checked at every visit to the office, and all the patients
were confirmed to have taken their medication as scheduled. On
these days, the patients were subjected to endoscopic photograph
examination of both tonsillectomy beds, and they completed the
same questionnaires that were administered previously.

Figure 2B shows an example of how the extent of healing
on day 7 was determined in a left tonsillar bed using by an
endoscopic photograph with a superimposed grid. A total of 336
squares were counted in the left tonsillectomy bed; within the
grid, 143 squares covered areas that were considered to show
evidence of healing. The area of re-epithelialization was thus
determined to be 143/330 5 0.43 (43%).

The sample size was chosen based on previous studies.4,5

We conducted a power analysis that indicated that with 99
patients in both the prednisolone and the control group, using
the standard deviation in the pain score and a two-sided .05
level of significance, the expected power was 0.89 at day 7,
when our study found its greatest differences. However, the
results at day 1 and 14 were less than 0.8. All analyses were
performed using SPSS version 21 (IBM SPSS, Armonk, NY).
Pain scores and the area of re-epithelialization were compared
using the Student t test. The severity of nausea, vomiting, and
sleep disturbance; the postoperative bleeding rate; and the type
of diet and activity were compared using the v2 test.

RESULTS
A total of 198 patient were enrolled in the study,

with 99 patients in each group. Sixty-nine pediatric

subjects were included in each group, and 123 of the
total patients also underwent an adenoidectomy. All
patients were screened before participation in the study,
and their baseline characteristics are shown in Table I.
The two groups did not differ significantly with respect
to age, sex, or indication for tonsillectomy.

There was no statistical difference between the
groups in terms of their pain scores, type of diet, type of
activity, rate of minor bleeding, severity of nausea or
vomiting, rate of fever, or sleep disturbance on day 1,
irrespective of age (Table II). However, on day 7 in pedi-
atric patients, statistically significant differences in pain,
type of diet, type of activity, re-epithelialization of the
tonsillectomy bed, rate of fever, and sleep disturbance
were observed. In adults, statistically significant differen-
ces in type of activity, re-epithelialization of the tonsillec-
tomy bed, and severity of nausea or vomiting were

Fig. 2. (A) Example of how healing
of the left tonsillar fossa was esti-
mated from an endoscopic photo-
graph without a superimposed grid.
(B) Example of how healing of the
left tonsillar fossa was estimated
from an endoscopic photograph
with a superimposed grid. [Color fig-
ure can be viewed in the online
issue, which is available at www.
laryngoscope.com.]

TABLE I.

Patient Demographics and Characteristics.

Factor
Control,
n 5 30

Prednisolone,
n 5 30

P
Value

Adult

Average age 6 SD, yr 27.60 6 7.62 28.07 6 8.18 .82

Sex .11

Male 9 16

Female 21 14

Indication for tonsillectomy .61

Hypertrophy 3 1

Tonsillitis 27 29

Pediatric
Control,
n 5 69

Prednisolone,
n 5 69

Average age 6 SD, yr 7.48 6 2.07 7.90 6 4.10 .50

Sex .14

Male 51 42

Female 18 27

Indication for tonsillectomy .06

Hypertrophy 62 68

Tonsillitis 7 1

SD 5 standard deviation.
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observed (Table III). The pediatric prednisolone group
experienced less pain, fewer episodes of fever and sleep
disturbance, and better healing of the surgical sites.
More pediatric prednisolone recipients than controls also
partook of a normal diet and performed normal activities.
In adults, the prednisolone group had less emesis, better
healing of the surgical sites, and better recovery to nor-
mal diet. There were no between-group differences in the
rates of minor bleeding, irrespective of age.

On day 14, in both adults and pediatric patients,
the mean area of re-epithelialization remained signifi-
cantly different between the groups. In addition, in pedi-
atric patients, their pain score remained significantly
different between the groups (Table IV). The predniso-
lone group experienced less pain in pediatric patients
and better healing of the tonsillectomy sites, irrespective

of age. No statistically significant differences in type of
diet, type of activity, and rate of sleep disturbance were
observed between the groups at this time point.

Nine of the 99 patients in the control group were
readmitted to hospital for pain, nausea, vomiting, or
poor oral intake, and bleeding control under general or
local anesthesia was required for four patients because
of major bleeding at the surgical site. In contrast, none
of the oral prednisolone recipients were readmitted or
required further surgery for complications. However,
there was no statistical difference between the groups in
terms of major bleeding (P 5.12).

The results were analyzed by indication for tonsil-
lectomy, especially infection versus hypertrophy. Except

TABLE II.
Patient Characteristics on Day 1.

Factor Control Prednisolone P Value

Adult

Pain score,
0 to 10 6 SD

5.67 6 1.66 5.57 6 1.85 .82

Diet

None 4 0 .70

Fluid 7 13

Soft 18 15

Normal 1 2

Activity

None 0 7 1.00

Quiet 21 10

Restricted 9 9

Normal 0 4

Minor bleeding, % 5.5 5.5 1.00

Nausea/vomiting, % 4.5 4.5 .14

Fever, % 11.0 11.0 .18

Sleep disturbance, % 4.0 4.0 1.00

Pediatric

Pain score,
0 to 10 6 SD

2.94 6 1.81 3.38 6 1.80 .15

Diet

None 0 1 .30

Fluid 6 9

Soft 63 57

Normal 0 2

Activity

None 5 6 .92

Quiet 24 24

Restricted 27 28

Normal 13 11

Minor bleeding, % 14.1 13.9 .86

Nausea/vomiting, % 13.6 13.4 .18

Fever, % 15.6 15.4 .05

Sleep disturbance, % 14.6 14.4 .20

SD 5 standard deviation.

TABLE III.

Patient Characteristics on Day 7.

Factor Control Prednisolone P Value

Adult

Pain score, 0 to 10 6 SD 3.83 6 1.48 3.17 6 2.19 .17

Diet

None 0 0 .37

Fluid 2 2

Soft 25 21

Normal 3 7

Activity

None 1 0 .04*

Quiet 4 2

Restricted 21 15

Normal 4 13

Re-epithelialization
area, % 6 SD

23.93 6 2.59 38.27 6 3.22 <.001*

Minor bleeding, % 8.5 8.5 .25

Nausea/Vomiting, % 2.1 3.0 .03*

Fever, % 2.0 2.0 .12

Sleep disturbance, % 9.0 9.0 .15

Pediatric

Pain score, 0 to 10 6 SD 2.64 6 2.60 1.39 6 1.50 .001*

Diet

None 0 0 .001*

Fluid 11 1

Soft 41 36

Normal 17 32

Activity

None 0 0 .004*

Quiet 14 2

Restricted 16 15

Normal 39 52

Re-epithelialization
area, % 6 SD

24.58 6 3.70 48.03 6 7.41 <.001*

Minor bleeding, % 16.0 16.0 .31

Nausea/vomiting, % 10.0 10.0 1.00

Fever, % 7.2 9.5 .04*

Sleep disturbance, % 7.3 9.5 .04*

*Statistically significant (P<.05).
SD 5 standard deviation.
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for sleep disturbance (P 5.031), there was no statistical
difference between the groups in terms of their pain
scores, type of diet, type of activity, rate of minor bleeding,
severity of nausea or vomiting, or rate of fever on day 1.

However, on day 7 in hypertrophy patients, statisti-
cally significant differences in pain, type of diet, type of
activity, and re-epithelialization of the tonsillectomy
bed were observed between the groups. In tonsillitis
patients, statistically significant differences in re-
epithelialization of the tonsillectomy bed, episodes of
fever, and severity of nausea or vomiting were observed
between the groups (Table V).

On day 14, re-epithelialization of the tonsillectomy
bed were statistically different (P 5.000) between the
groups in all of the patients.

DISCUSSION
Steroids inhibit the production of inflammatory cell

factors such as cytokines in macrophages, monocytes,
and lymphocytes and decrease extravasation of leuco-
cytes, release of lysosomal enzymes, and vascular perme-
ability in areas of injury leading to reduction in edema

TABLE IV.
Patient Characteristics on Day 14.

Factor Control Prednisolone P Value

Adult

Pain score, 0 to
10 6 SD

2.27 6 1.72 2.27 6 1.14 1.00

Diet

None 0 0 .19

Fluid 0 0

Soft 10 16

Normal 20 14

Activity

None 0 0 .77

Quiet 1 0

Restricted 8 10

Normal 21 20

Re-epithelialization
area, % 6 SD

58.37 6 4.93 76.63 6 3.37 <.001*

Minor bleeding, % 6.0 6.0 1.00

Nausea/vomiting, % 5.0 5.0 .73

Fever, % 2.0 2.0 .12

Sleep disturbance, % 11.0 11.0 .78

Pediatric

Pain score, 0 to
10 6 SD

0.42 6 0.83 0.12 6 0.58 .01*

Diet

None 0 0 .73

Fluid 0 0

Soft 4 5

Normal 65 64

Activity

None 0 0 .24

Quiet 0 0

Restricted 3 0

Normal 66 69

Re-epithelialization
area, % 6 SD

68.00 6 4.11 86.93 6 3.65 <.001*

Minor bleeding, % 2.5 2.5 .06

Nausea/vomiting, % 1.0 0.5 1.00

Fever, % 3.0 1.5 1.00

Sleep disturbance, % 4.0 2.0 .12

*Statistically significant (P<.05).
SD 5 standard deviation.

TABLE V.
Characteristics of Hypertrophy and Tonsillitis Patients on Day 7.

Factor
Control,
n 5 65

Prednisolone,
n 5 69 P Value

Hypertrophy

Pain score, 0 to
10 6 SD

2.71 6 2.65 1.42 6 1.53 <.001*

Diet

None 0 0 .003*

Fluid 10 1

Soft 38 36

Normal 17 32

Activity .005*

None 0 0

Quiet 13 2

Restricted 15 15

Normal 37 52

Re-epithelialization
area, % 6 SD

24.62 6 3.82 47.90 6 7.59 <.001*

Minor bleeding, % 15.0 16.0 .31

Nausea/vomiting, % 9.2 9.8 1.00

Fever, % 8.2 7.2 .09

Sleep disturbance, % 9.2 9.8 .34

Tonsillitis
Control,
n 5 34

Prednisolone,
n 5 30

Pain score,
0 to 10 6 SD

3.56 6 1.61 3.10 6 2.20 .34

Diet

None 0 0 .27

Fluid 3 2

Soft 28 21

Normal 3 7

Activity

None 1 0 .09

Quiet 5 2

Restricted 22 15

Normal 6 13

Re-epithelialization
area, % 6 SD

23.94 6 2.41 38.57 6 3.13 <.001*

Minor bleeding, % 9.6 8.4 .17

Nausea/vomiting, % 7.0 3.3 .01*

Fever, % 3.2 2.8 .02*

Sleep disturbance, % 9.6 8.4 .26

*Statistically significant (P<.05).
SD 5 standard deviation.
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and fibrosis during healing. They also block the cycloox-
ygenase and lipoxygenase pathways by inhibiting phos-
pholipase enzymes and relieve pain by reducing
prostaglandin production.8 Together, these activities
lessen the degree of inflammation and its accompanying
signs and symptoms, and they are potentially beneficial
for all forms of morbidity experienced by patients follow-
ing tonsillectomy. Several studies have confirmed that
intraoperative use of dexamethasone significantly
reduces postoperative nausea and vomiting and relieves
pain following tonsillectomy,2,3 and it is commonly
administered during or after tonsillectomy procedures.
However, a meta-analysis by Steward et al. showed no
pain benefit in the use of a single dose of intraoperative
steroids.9 Czarnetzki et al. showed that children receiv-
ing dexamethasone had an increased risk of postopera-
tive bleeding.10

Oral steroids such as prednisolone are easier to
administer and can be given to tonsillectomy patients as
a postoperative course. However, few studies have eval-
uated the use of postoperative oral prednisolone in such
patients. In 1972, Papangelou first proposed the use of
an oral steroid for recovery from tonsillectomy.11 He sug-
gested that steroids improve rehabilitation and help
reduce pain up to the third postoperative day. However,
the study size was small and it was not a randomized
trial.

In another study, 25 patients who received oral
prednisolone for 7 days following tonsillectomy reported
using fewer analgesics and experiencing less nausea
than the placebo group.4 However, no significant
between-group differences in pain were detected. The
author concluded that oral prednisolone is only of lim-
ited use after tonsillectomy. However, this study too had
a relatively small sample size. Moreover, the follow-up
period was short and the results were based on subjec-
tive findings obtained by questionnaires.

Macassey et al. compared a 5-day course of an oral
prednisolone group and placebo group in 215 pediatric
patients who had undergone tonsillectomy to assess the
effect of the steroid on postoperative pain, nausea, vom-
iting, and sleep quality.5 They also reported no signifi-
cant differences between the groups, and concluded that
there is no evidence of any benefit from the postopera-
tive administration of prednisolone in pediatric patients
recovering from tonsillectomy. Although this study had a
follow-up period of postoperative day 7 to 8, which was
when our study found its greatest differences, they did
not report any objective findings regarding wound heal-
ing and primarily targeted pediatric patients.

Stewart et al. compared an 8-day course in a dexa-
methasone group and placebo group in 200 adult
patients undergoing elective tonsillectomy.12 They
recorded patients’ pain scores for 10 days, and concluded
that dexamethasone reduced postoperative pain after
adult tonsillectomy. However, they only recorded pain,
did not report any objective findings regarding wound
healing, and primarily targeted adult patients.

In the present study, both adults and pediatric
patients were enrolled, and the follow-up period of 2
weeks was comparatively long. The steroid dose was also

reduced relative to other studies to reduce the incidence
of side effects. That is, the dose used in this study was a
quarter of that generally used for the suppression of
inflammation in medical conditions such as asthma13

and half the dose used in similar studies.4,5 Moreover,
no complications or adverse events occurred that were
attributable to the steroid. In addition, the role of oral
prednisolone in tonsillectomy patients was determined
not only subjectively by questionnaire, but also objec-
tively by postoperative endoscopic findings to provide
objective data on the wound healing process (Fig. 2). The
data were also compared with those from a control group
(Tables I–IV).

Persistent pain is one of the most common reasons
for unscheduled readmission after tonsillectomy along
with secondary hemorrhage, nausea or vomiting, and
subsequent poor oral intake leading to dehydration and
general malaise.14–16 Some authors have stated that pain
is the most significant obstacle to the successful rehabili-
tation of patients undergoing tonsillectomy.17 Secondary
infection can also be a problem at tonsillectomy sites, and
can lead to postoperative bleeding or fever if wound heal-
ing is poor or delayed. Thus, the present study focused on
pain, oral ingestion of food, daily activities, episodes of
fever, sleep disturbance, and the incidence of nausea and
vomiting after tonsillectomy, and objectively compared
wound healing at the surgical site between oral predniso-
lone recipients and the control group.

On day 7, oral prednisolone recipients reported stat-
istically significant reductions in pain and a significantly
faster rate of return to a normal diet and daily activities
than the control group. In addition, they experienced
significantly fewer episodes of fever and sleep disturb-
ance, and better wound healing. On day 14, they contin-
ued to experience fewer episodes of fever and showed
statistically significant better healing at the tonsillec-
tomy site.

In this study, prednisolone had significant benefits
in pain control and recovery to normal life in pediatric
patients and reducing morbidities in adult patients after
tonsillectomy. Regarding wound healing of the tonsillec-
tomy bed, it also had a significant effect in both adult
and pediatric patients. In addition, it had a significant
benefit in reducing morbidities after tonsillectomy and
contributing to better wound healing irrespective of indi-
cation for tonsillectomy. These findings are probably due
to the inhibition of inflammatory reactions by the ste-
roid, which would have facilitated healing at the surgical
site. Oral prednisolone may therefore be of great benefit
to patients and help their recovery after a tonsillectomy.

There are a few limitations to the present study. It
was not performed as a double-blind study, and therefore
biases might have influenced the data. The measure-
ment of healing was not completely objective because
gross appearance and color were only used to determine
re- epithelialization. Therefore, multicentered studies
involving a greater number of patients using a more
objective tool to measure the amount of healing could
verify the benefit of prednisolone. Moreover, studies
including longer follow-up periods would help find the
best strategy for use of the medication.
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CONCLUSION
This study showed that oral prednisolone may offer

great benefits and aid in the recovery of patients follow-
ing a tonsillectomy. Moreover, these benefits can be
achieved without serious complications. However, larger
prospective, randomized studies are required to provide
support for its routine use. Future research should also
be directed at ascertaining the appropriate dose and
period of administration to obtain the greatest effect
while maintaining patient safety.
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