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Introduction

Finger nails, wires, specialized knives, slings and guillo-

tines in the 19th and 20th century were used for subtotal

tonsillectomy to reduce the risk of serious bleeding com-

plications associated with complete removal of tonsillar

tissues. Therefore, success of tonsil procedures at that time

was widely based on revision surgery to cure patients

suffering from diseases associated with tonsillitis. Com-

plete, i.e., extracapsular, tonsillectomy (TE) was conceived

in the first decade of the 20th century but became wide-

spread only with safer anesthesiological techniques, par-

ticularly orotracheal intubation and introduction of

halothan in the 1950s [1, 2].

In 1990, Rosenfeld registered a dramatic rise in

obstructive sleep apnea (OSA) as a significant indication

for TE. He assumed that this phenomenon is due to the

increasing awareness of the prevalence and seriousness of

adenotonsillar hypertrophy as a cause of sleep apnea,

particularly in children [3]. His statement and findings were

confirmed recently by Parker and Walner [4]. OSA belongs

to the category of sleep-disordered breathing (SDB),

characterized by abnormal respiratory patterns or the

inadequate ventilation during sleep in terms of snoring,

mouth breathing, or interrupted breathing. The patients

may become symptomatic with excessive sleepiness, inat-

tention, poor concentration, or hyperactivity during day-

time. According to the latest statement of the American

Academy of Otolaryngology-Head and Neck Surgery, TE

still plays a major role to resolve SDB related to tonsillar

hypertrophy in children [5]. Morbidity following TE is

widely determined by pain and significant limitations in

activity and diet. Return to normal diet and activity, intake

of analgesics and type of consumed analgesics are there-

fore common endpoints of studies evaluating the benefit of

newer surgical TE instruments. Complications like hem-

orrhage and dehydration eventually occur with the poten-

tial of a devastating outcome [6, 7]. While the best method

to avoid surgical complications is not to operate, this is not

an option for upper airway obstruction caused by tonsillar

hypertrophy. TE, however, is acknowledged to control

SDB in only 60–70 % of children with significant tonsillar

hypertrophy, emphasizing the multifactorial background of

this disease [5].

In the light of the limited success rate and the potential

complications of TE alternative surgical procedures such as

a Bochon loop have been suggested in 1993 [8], cited after

[2]. In 1994, Krespi and Ling [9] recommended the CO2-

LASER for ‘‘serial tonsillectomy’’ to treat recurrent infec-

tion, sore throat, and halitosis in adults. In children, a

considerably reduced morbidity after ‘‘tonsillotomy’’ with

modern techniques was first reported in 1999 by Linder

et al. [10] and Hultcrantz et al. [11], followed by Densert

et al. [12], and Helling et al. [13] in 2001 and 2002,

respectively. The results were confirmed with the first large

retrospective study in 2003 by Koltai et al. [14] who used a

microdebrider as surgical instrument. However, in a small

pediatric patient population, a significant impact of ‘‘intra-

capsular tonsillectomy’’ on OSA—albeit not successful in

all patients—was proven by means of polysomnographic
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studies [15–17] and better OSA-18 Scores [18]. Numerous

studies have proven the benefits of intracapsular procedures

but failed to replace the role of TE at least in relation to

SDB. This is extremely unfortunate, since the decreased

postoperative morbidity apparently favors intracapsular

procedures.

Two systematic reviews concerning intracapsular ton-

sillectomies/tonsillotomies were published in the last year.

While Walton limited the review to level 1 evidence in the

pediatric cohort and SDB as indication for surgery, Acev-

edo evaluated studies without restrictions by age groups or

indication. Walton found the new technique to be superior

in recovery-related outcome compared to TE, but Acevedo

could not identify any advantages in terms of postoperative

bleeding and dehydration. In the light of the selected

studies discussed by Acevedo et al. [19] and Walton et al.

[20] (Tables 1, 2), the question of standardization raises

several points. It should also be clarified whether the more

sophisticated approaches for intratonsillar surgery can be

replaced by simplified procedures.

Classification of intratonsillar procedures

All intratonsillar techniques aim to avoid exposure or direct

injury of the pharyngeal muscles. This happens always

with extracapsular techniques which are followed by sec-

ondary inflammation caused by bacteria/enzyme-contain-

ing saliva. There are different concepts to reduce the size of

the tonsils with only two of them acceptable as a true

intratonsillar dissection technique with a stepwise resection

of tonsillar tissue:

Class 1: Tonsillotomy (TT)

The instrument cuts through the tonsillar tissue to remove

only the protruding parts of the tonsil medial to the faucial

pillars and stops the reduction at a Brodsky size of 1 [21].

CO2-LASER, radiofrequency, monopolar needle, cold

scissor, and a surgical knife have been applied for this

purpose [10–13, 16, 22–30]. The method can be stan-

dardized, because the anterior and posterior pillars in the

individual patient serve as a landmark for the resection.

There were 13 studies with 609 patients in the study groups

(10.1 % of all patients studied; Table 1).

The CO2-LASER is an expensive instrument and the

application requires a surgical training program. Radio-

frequency devices, monopolar needles, surgical knives or

scissors are much cheaper and the handling easier to

learn.

Class 2: Subtotal/intracapsular/partial tonsillectomy

(SIPT)

The aim of this approach was to remove *90 % of the

tonsil in a stepwise resection of the tonsil from medial to

lateral with preservation of a rim of tonsillar tissue as a

protection layer along the inner surface of the capsule.

Microdebrider, coblation or bipolar scissors/forceps were

applied in the different intervention groups [14, 15, 17, 18,

31–52]. The decision, how much to resect from the tonsil

and succeed in avoiding perforation of the capsule is

widely based on the experience of the surgeon. An ana-

tomical landmark does not exist and therefore the method

is hard to be standardized. A total of 5,394 study group

patients were enrolled in 26 studies (89.9 % of all patients

studied; Table 2).

A microdebrider was used in 77 % of all SIPT studies.

The surgical technique is acknowledged for increased

intraoperative bleeding compared to monopolar TE that

may not be clinically significant [38, 41] but requires

control with a monopolar suction cautery [14, 35, 44, 47].

Inadequate use of suction cautery may result in soft tissue

trauma. Moreover, there is a risk to injur the pharyngeal

muscles owing to the intraoperative bleeding [24]. While

the costs of the shaver blade range between $80 [14],

$91.20 [48], and $100 [47, 48] per operation, the single-

use coblation wand is even more expensive ($140 [52] to

$200 [48]). Microdebrider–SIPT has been shown to be

advantageous over extracapsular monopolar TE in various

outcome measures. For instance, Bitar et al. [43] con-

cluded that his patients returned 2.69 faster to normal

activity, stopped taking analgesics 2.89 earlier and

returned to normal diet 1.59 quicker compared to mono-

polar TE.

Not considered equivalent:

1. Automated procedures like guillotine tonsillectomies

were historically designed for rapid removal of (parts

of) the tonsils at a time, when general anesthesia was

not available [53, 54]. Few institutions still use the

device [55–58]. A targeted dissection or preservation

of the capsule is not a part of the technique.

2. Radiofrequency-induced thermal therapy. Shrinkage

of the hypertrophic tonsil is achieved by heat appli-

cation with a bipolar radiofrequency probe at multiple

sites and starts after 2 weeks with a peak after

3 months. The technique works without any incision

or resection and is therefore not considered equivalent

to Class I and II dissection techniques [59–61].
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Operation time

Operation time is always an issue at institutions with a

great number of procedures per year [35] since operating

rooms are billed for $5091 per hour [48]. Operation costs

were lowest with microdebrider–SIPT ($2205.20), and

more expensive with electrocautery TE ($2825.10) and

coblation–SIPT ($2837.10), but have not been calculated

for the other instruments [48].

While operation time was not stated for seven Class I

procedures, one author stated that the procedure took ‘‘less

than tonsillectomy0s about 2.5 min’’ [29]. Three authors

measured operation times between 21 and 28 min on

average [11, 22, 24] and only Densert et al. [12] completed

the procedure within 3–4 min.

Fifteen studies with Class II procedures did not measure

operation time. Koltai et al. [14] only stated that the mi-

crodebrider–SIPT takes ‘‘a few minutes longer to perform

than total electrocautery tonsillectomy, although the aver-

age difference in an informal survey of 20 conservative

cases was only 3 min’’. Other authors completed the pro-

cedures within 10–20 [41, 43, 47, 48, 52], 20–30 [32, 35,

45, 46] or more than 30 min [42].

Intraoperative blood loss

Blood loss plays a role particularly in younger patients with

limited compensation mechanisms. Concerning Class I

techniques, only Hultcrantz and Korkmaz addressed the

issue and collected amounts of 11, 17.7, and 44.2 ml on

average, respectively [11, 22, 24].

Intraoperative bleeding was specified in only ten Class II

procedures, including eight with a microdebrider. The

average amounts of blood loss was 16.2 ml after coblation–

SIPT [32], \25 ml (in 97 % of patients) [47], 25 ml [43],

27.9 ml [38], 34.8 ml [14], 38.8 ml [46], 44 ml after

bipolar forceps–SIPT [45], 45 ml [35], 54.3 ml [41], and

110 ml [42], respectively.

Complications

1. Edema and upper airway obstruction It was reported

for one patient after monopolar TE and 2 patients

(1.3) % after microdebrider–SIPT [47]. Upper airway

obstruction that resolved with supplemental oxygen

and observation was reported for a third patient

(5.3 %) after bipolar–SIPT [45].

2. Dehydration Unfortunately, information was not pro-

vided for 10 Class I (76.9 %; Table 1) and 10 Class II

studies (38.5 %; Table 2). Readmission owing to

dehydration was not reported to have happened afterT
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TT [10, 26, 30] or SIPT [15, 18, 31, 32, 34, 36, 43, 45,

46, 52], but occurred in rates of 0.4 % [51], 0.5 %

[42], 1.1 % [33, 50], 1.2 % [14], or 5 % [47].

3. Hemorrhage Bleeding complications did not occur in

the majority of studies after TT (61.5 %) but less than

half of the studies after SIPT (46.2 %). Primary

bleeding with a return-to-theater after TT was regis-

tered in 2.0 % [22] and 2.5 % [24] of patients.

Bleeding after SIPT occurred but treatment under

general anesthesia was not always required [34, 36, 43,

51]. Return-to-theater was required in rates of 0.5 %

[50], 0.67 % [47], and 1.8 % [42], respectively.

Hemorrhage rates were not stated for an equal amount

of Class I and Class II studies (15.4 %) [17, 25, 28, 37,

38, 49].

4. Death It was not reported for any patient in the studies

and is unlikely to happen if the dissection is performed

within the capsule. Ignoring the rule may be followed

by fatal complications [6].

Follow-up, secondary tonsillectomy, regrowth

and tonsillitis

According to Arya et al. [62, 63], the pain outcome after

coblation–SIPT is not superior compared to coblation-TE.

A closer look to the design of his studies revealed that he

had followed patients only for the first 24 postoperative

hours. His conclusions read different but are not contra-

dictory to the better findings of another study with a fol-

low-up of 6 days [36]. However, the pain score was

significantly lower within the first 24 h after TT in the

study of Hultcrantz et al. [11]. Unfortunately, the surgical

technique of ‘‘regular tonsillectomy’’ was not described,

but it can be assumed that it was cold steel TE according to

other papers by the same author. The significant better pain

scoring within the first 24 postoperative hours and week

were confirmed in another study that followed [22].

Follow-up

The example demonstrates the impact of the follow-up

rather on the scientific conclusions but not necessarily on

the clinical outcome, particularly, if the control group is

operated on with different surgical principles (hot vs. cold

techniques). In Class I procedures, the follow-up was for

the longest B1 week [27], B2 weeks [10, 22], 6 months

[26], 12 months [11, 16], 18 months [29], 24 months [12,

23, 24], 32 months [25], 48 months [28] and 168 months

[30], respectively. Patients who had undergone intracap-

sular Class II techniques were followed for B1 week [32,

36, 38, 41, 45, 46], B2 weeks [35, 37, 40, 44, 48], 1 month

[47], 10 weeks[15], 7.6 months [17], 12 months [14, 18,

31, 34, 52], 18 months [50], 24 months [39], 32 months

(median) [42], 36.2 months [43], 72 months [33, 49],

respectively. The follow-up was not obtainable from one

study [51].

Since some tonsillar tissue remains after intracapsular

procedures, there is always a risk of regrowth or tonsillitis

deriving from the remnants. Therefore, the follow-up has to

cover a postoperative time period sufficient enough to

assess the risk of secondary TE to treat regrowth or

recurrent tonsillitis.

Secondary TE

The rates of secondary TE following Class I techniques

was from 0 % [12, 24], 3 % [26], 3.3 % [29], 4.1 % [23],

4.5 % [28], 4.8 % [11], 6.1 % [30] and 11.9 % [25],

respectively. The follow-up period in these studies ranged

between 6 months and 14 years. Concerning Class II

techniques, rates for revision surgery was between 0 % [39,

43, 52], 0.46 % [33], 0.52 % [50], 0.72 % [34], 1.32 %

[42], and 6.7 % [49], respectively. The follow-up period

ranged from 1 month to 6 years. No information was

obtainable from four TT studies (30.7 %; Table 1) and 18

SIPT studies (69.2 %; Table 2).

Tonsillar regrowth and tonsillitis

Studies reporting of secondary TE also reported rates of

tonsillar regrowth (exceptions being [26, 42, 49]) or post-

operative tonsillitis (exceptions being [24, 29, 33, 43, 49]).

Regrowth rates in the group after TT were from 3 % [30],

4.8 % [11], 5 % [23], 6.1 % [28], 10 % [29], to 16.6 %

[25]. Postoperative tonsillitis occurred in rates of 2.7 %

[28], 6.1 % [30], 11.9 % [25], and 12 % [26]. Revision

surgery after Class II procedures was associated with

regrowth that occurred in 0.46 % [33], 0.58 % [50], and

3.24 % [34], respectively. In the revision group, recurrent

tonsillitis was reported for 0.36 % [34], 7.3 % [42] to

15.4 % [50] of patients.

Rates of regrowth or tonsillitis were usually higher than

the revision rate, indicating that these drawbacks are not

always clinically significant.

Tonsillar regrowth occurred within 1–18 months (mean

14.3 months) [25], 6 months [11], 10 months [23], within

18 months [29] or within 2–4 (mean 3.8 years) [28] or

10–14 years [30] after Class I procedures. Class II proce-

dures were associated with tonsillar regrowth after a mean

and median length of 19 months ‘‘several months after

PITA’’ [50], or ‘‘usually during the first or second post-

operative year’’ [33].
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Tonsillitis following Class I procedures was reported to

have occurred within the first 6 months [26], 1–17 months

[25], after 20 months [10], within 4 years [28], or

10–14 years [30]. Recurrent tonsillitis after Class II pro-

cedures occurred after 3–9 months [42], within 12 months

[34], or within 18 months [50].

Celenk et al. [25] speculated that, at an age\4 years, TT

or previous episodes of tonsillitis should be considered as

risk factors for tonsillar regrowth. In Bitar et al. [43],

43.1 % of all patients were younger than 3 years of age and

tonsillar regrowth was not observed within a 2-year follow-

up. Schmidt et al. [50] reported 11 secondary TEs, 10 with

hypertrophy and 1 with both hypertrophy and tonsillitis as

primary diagnosis. Regrowth was registered by Sorin et al.

[34] in 3.24 % after 278 SIPT procedures, but encompasses

50 % of children with an age [4 years. It should also be

noted that tonsillar remnants may be found even after

extracapsular TE [30, 49]. Moreover, a history of tonsillitis

appears not to be a valid exclusion criterion (see below).

Unvalidated adjuvant therapy

Antibiotics and steroids

Antibiotics and steroids were given for at least 5 days [15,

18, 24, 31, 34, 35, 37, 38, 41, 43–45, 47, 48, 52] including

intraoperative administration of dexamethasone or a non-

specified steroid [48] in all but three studies [15, 24, 41].

With one exception [24], all studies analyzed Class II

procedures.

Injection of medical agents

Linder injected 5 ml of 2.5 mg/ml bupivacaine with epi-

nephrine at each side [10]. Hultcrantz et al. [11] relied on

that technique but later injected an amount of only 2–3 ml

of the same agent [22]. Derkay et al. [47] injected 10 ml of

the same agent into both anterior facial pillars and Passa-

vant0s ridge before and into the posterior pillar and the

tongue base after SIPT with a microdebrider. An unspeci-

fied amount of 0.25 % marcaine with 1:200.000 epineph-

rine was injected at the end of the surgical procedure into

the anterior and posterior pillars by Wilson et al. [48].

Pruegsanusak et al. [41] injected 0.25 % bupivacaine with

adrenaline 1:200.000 into the anterior pillar and tongue

base prior to surgery. Densert et al. [12] injected an

unspecified amount of 0.25 % marcaine with epinephrine

into the superior and inferior tonsil poles. Mixson et al.

[46] applied bismuth and approximated the anterior and

posterior pillars with a suture.

It needs further research to clarify the true benefit of

adjuvant therapy.T
a

b
le

2
co

n
ti

n
u

ed

A
u
th

o
r

A
T

(%
)

In
te

rv
en

ti
o
n

g
ro

u
p

(n
)

A
g
e

ra
n
g
e

m
ea

n

m
ed

ia
n

(y
)

In
st

ru
m

en
t

C
o
n
tr

o
l

g
ro

u
p

te
ch

n
iq

u
e

F
o
ll

o
w

-u
p

B
le

ed
in

g

(R
T

T
)

D
eh

y
d
ra

ti
o
n

(%
)

R
eg

ro
w

th
S

ec
o
n
d
ar

y

T
E

P
o
st

o
p

to
n
si

ll
it

is

A
B

/

D
X

O
P

ti
m

e

(m
in

)

B
lo

o
d

lo
ss

(m
l)

T
u
n
k
el

et
al

.

[1
5

]a
1
0
0

1
4

2
.3

3
–
9
.4

2

5
.9

2

n
s

M
N

5
–
1
0

w
ee

k
s

(m
ed

ia
n
:

6
w

ee
k
s)

0
0

n
s

n
s

n
s

?
/0

n
s

n
s

W
il

so
n

et
al

.

[4
8

]

1
0
0

4
9

\
2
–[

1
8

6
.1

n
s

M
M

/C
o

\
1
4

d
0

n
s

n
s

n
s

n
s

?
/?

1
6
.1

±
4
.9

1
n
s

A
T

am
o
u
n
t

o
f

p
at

ie
n
ts

u
n
d
er

g
o
in

g
si

m
u
lt

an
eo

u
s

ad
en

o
id

ec
to

m
y
,

R
F

ra
d
io

fr
eq

u
en

cy
,

d
d
ay

s,
m

m
o
n
th

s,
y

y
ea

rs
,

n
s

n
o
t

st
at

ed
,

A
B

ad
m

in
is

tr
at

io
n

o
f

an
ti

b
io

ti
cs

,
D

X
ad

m
in

is
tr

at
io

n
o
f

d
ex

am
et

h
as

o
n
e,

N
n
o

co
n
tr

o
l

g
ro

u
p
,

C
co

ld
st

ee
l

d
is

se
ct

io
n
,

M
m

ic
ro

d
eb

ri
d
er

,
L

L
A

S
E

R
,

C
o

co
b
la

ti
o
n
,

H
S

h
ar

m
o
n
ic

sc
al

p
el

,
P

B
p
ri

m
ar

y
p
o
st

-t
o
n
si

ll
ec

to
m

y
b
le

ed
in

g
o
cc

u
rr

in
g

w
it

h
in

th
e

fi
rs

t
2
4

p
o
st

o
p
er

at
iv

e
h
o
u
rs

,
S
B

se
co

n
d
ar

y
p
o
st

-t
o
n
si

ll
ec

to
m

y

b
le

ed
in

g
o
cc

u
rr

in
g

at
an

y
ti

m
e

af
te

r
th

e
fi

rs
t

2
4

p
o
st

o
p
er

at
iv

e
h
o
u
rs

a
S

tu
d
ie

s
in

cl
u
d
in

g
p
o
ly

so
m

n
o
g
ra

m
at

le
as

t
in

so
m

e
p
at

ie
n
ts

b
ef

o
re

an
d
/o

r
af

te
r

su
rg

er
y

2992 Eur Arch Otorhinolaryngol (2013) 270:2985–2996

123



Unvalidated exclusion criteria

Tonsillitis in the history

A history of tonsillitis was an exclusion criterion in the

first study from Sweden [10] but later abandoned [22].

Koltai et al. [14] argued that tonsillar regrowth may be

followed by tonsillitis and therefore excluded patients

with a history of chronic tonsillitis but provided no exact

definition of that term. He supported his statement with a

single citation dating back to 1917. Derkay et al. [47]

recommended not to include patients with a history of

tonsillitis because of the unknown incidence of tonsillitis

following SIPT at the time of his publication. Reichel

et al. [23] stated, ‘‘in Germany TT is strictly contraindi-

cated in patients with recurrent throat infections’’. A total

of 14 authors (35.9 %) excluded patients with a history of

tonsillitis for Class I [10, 11, 16, 23, 24, 26] or Class II

procedures [14, 39, 41, 44–47, 49]. Despite these con-

cerns, Chan et al. [52] included patients if they reported

two or fewer episodes of streptococcal pharyngitis per

year. Chang [32, 36] excluded children and adolescents

only if they reported ‘‘significant’’ history of tonsillitis.

Other authors counted the bouts of tonsillitis and excluded

patients with more than three episodes of tonsillitis per

year [15, 34] or indication for TE as suggested by Para-

dise et al. [43, 64]. In the large patient population ana-

lyzed by Schmidt et al. [50], patients with a history of

tonsillitis were included as in other studies [17, 38, 47].

Johnston et al. [42] explicitly performed microdebrider–

SIPT to treat tonsillitis, with or without hypertrophy, in

191 adult patients and finally performed secondary TE in

4 (2.1 %) of them. In the study of Ericsson et al. [26],

evidence is given that TT is capable of treating patients

suffering from tonsillitis without any adverse events in the

1-year follow-up.

Age [8 years

It has been stated that tonsillotomy procedures should be

limited to 6- or 8-year-old children [13, 65, 66]. These

statements are not supported by the vast majority of stud-

ies. In only 15.4 % of all studies, patients older than

8 years of age were excluded for Class I [11, 23, 26] or

Class II procedures [31, 35, 43]. Insufficient information

about the age distribution was provided by two authors [33,

50]. Sobol et al. [35] excluded children younger than

3 years owing to the higher risk of complications following

TE and children older than 7 years to allow the use of one

standard pain rating scale for all children. It should be

noted that the outcome of TT after 1 year was comparable

to TE in patients aged between 16 and 25 years, explicitly

to resolve recurrent tonsillitis [67].

Confounding factors

Study design

• Conclusions drawn from retrospective studies are

always limited, since patients are not randomly

assigned and groups are therefore not equal.

• The different sizes of the study groups make compar-

ison difficult. The size of the study groups after TT

varied from 20 to 442 (mean 66.38, median 33, STD

113.5, Table 1), while the size after SIPT ranged

between 14 and 1731 (mean 207.26, median 51, STD

382.99; Table 2).

• The effect of aging with the associated considerable

anatomical changes, particularly in children and ado-

lescents, are presumably underestimated factors.

• Counseling of parents concerning reduced postopera-

tive morbidity after TT or SIPT may raise expectations

and bias assessment of outcome.

• Differences in methods of anesthesia, recovery room

protocols, intra-postoperative medication make com-

parison difficult.

• It can only be assumed that the learning curve for TT

and SIPT procedures is different and therefore surgical

experience needs to be standardized.

• Conclusions based on questionnaires are always com-

plicated by recall and survey bias [14, 46].

• Comparing pain in children of varying ages is difficult

[35].

• The surgical technique of the control group is likely to

bias conclusions. At least by the clear evidence of a

dose–response relationship between electrosurgical

energy and postoperative pain by Cardozo et al. [68],

it appears self-evident that the surgical technique used

in the study of Park et al. [45] is unable to result in less

pain compared to monopolar TE. Moreover, electro-

surgery has been identified as a risk factor for post-

tonsillectomy hemorrhage in extensive studies [69, 70].

Some studies were not designed with a control group

(Class I 30.8 %, Class II 15.4 %). Surgical techniques

applied in studies with control groups (Class I vs. Class

II) encompassed cold dissection (77.8 vs. 4.5 %),

LASER/radiofrequency (11.1 vs. 0 %), monopolar

electrosurgery (11.1 vs. 77.3 %), bipolar surgery (0

vs. 9.1 %), coblation (0 vs. 13.6 %), harmonic scalpel

(0 vs. 4.5 %), and microdebrider in different age groups

(0 vs. 4.5 %).

• Concomitant adenoidectomy. In Class I procedures,

Densert et al. [12] indicated TT only in children, when

symptoms of OSA persisted for 3–4 months after

previous adenoidectomy. Four publications did not

mention as to whether adenoidectomy was performed

or not [24, 25, 28, 29]. A simultaneous adenoidectomy
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was an exclusion criterion for some authors [27, 30],

performed in every single patient [16] or performed in

14.3 % [11], 48.5 % [10], 53.1 % [22], 84.8 % [26],

89.8 % [23] of all children of the intervention group,

respectively. For Class II procedures, information was

not obtainable from 12 publications [14, 31–33, 37, 38,

45–47, 50–52]. The remainder included concomitant

adenoidectomy in 85.6 % [40], 86.6 % [43], 88 % [44],

90 % [41], 98.1 % [32], 100 % [15, 17, 18, 34–36, 39,

48, 49], respectively, of the study group.

• Polysomnography. Emphasis on polysomnographic

studies was obtainable from only few studies [15–18,

39, 49] revealing significant improvements in the PSG

findings after intracapsular tonsil surgery. Tunkel et al.

[15] addressed the issue of the short-term evaluation of

his study, only 4–8 weeks after SIPT. It should be noted

that some authors [49] accepted an AHI \ 5 as

successful outcome which is not accepted by Friedman

et al. [17] who postulated that success is defined by an

AHI \ 1. Moreover, a definition of short-term and

long-term success needs to be clarified [15]. Mangiardi

et al. [49] addressed the validity of home PSG, since

none of his 30 patients had an AHI \ 1 after TE or

microdebrider–SIPT.

Individual parameters

• Underlying diseases, like allergy, retroposition of the

mandible, enlarged inferior turbinates, or septal devia-

tion [15] need to be adequately addressed.

• Whether or not a high sugar diet is a risk factor for

tonsillar regrowth [28] remains to be clarified. Mang-

iardi et al. [49] could exclude obesity, an increased

BMI, age, sleep study indices and tonsil size as

confounding factors, but his conclusions are limited

by the small study size (n = 15 per arm) and

retrospective study design. The issue of body mass

index, Mallampati score and severity of OSA was

addressed at least by Tunkel et al. and Friedman et al.

[15, 17], since they have been proven to have a

promising predictive value for successful outcome.

Conclusions

1. Comparison of the numerous studies is complicated by

the heterogeneity in the study design, available raw

data and outcome measures.

2. There are no studies revealing that intratonsillar

surgery is associated with a poorer outcome concern-

ing pain, required intake of oral analgesics, return to

normal diet and activity compared to extracapsular

surgery. For only few cases, the worst result would be

a comparable outcome as after TE or revision surgery

in a small number of patients. This also translates into

an earlier return-to-work for the primary caregiver for

the majority of patient families.

3. TT and SIPT are not complicated by higher incidences

of dehydration or postoperative bleeding, with or

without surgical intervention, compared to TE.

4. Microdebrider–SIPT is more likely to result in an

increased intraoperative bleeding compared to electro-

cautery TE.

5. Superior results are not associated with one of the

more sophisticated and expensive techniques, such as

CO2-LASER, microdebrider, coblation, or

radiofrequency.

6. TT and SIPT are not a kind of surgery limited by age

with a clear cut-off value.

7. A history of tonsillitis is not a contraindication for TT

or SIPT. The term ‘‘significant’’ tonsillitis is without

definition. It is remains debatable as to whether

statements for children are transferrable for adults.

8. Regrowth of tonsillar tissue may occur after TT, SIPT

and even TE. The issue has to be mentioned in the

informed consent/assent. It remains unclear as to

whether or not regrowth of tonsillar tissue is clinically

significant. Detection of regrowth is based on the

length of the follow-up.

9. TE does not guarantee successful treatment of OSA.

TT or SIPT is not associated with inferior results. The

pathophysiology of SBD and OSAS particularly in

children is complex. Therefore, studies including pre-

and postoperative PSG are required.

10. Less-expensive cold steel surgical instruments (knife,

scissors) are apparently attractive owing to the

simple, safe and cost-effective approach and need to

be compared with the more sophisticated, expensive

devices.

11. Current TE guidelines inadequately apply to intra-

capsular procedures. Therefore, prospective, random-

ized clinical trials with adequate follow-up to achieve

high-quality published evidence on these techniques

are mandatory.
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