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Tonsillectomy; Introduction: Several surgical techniques have been used during tonsillectomy to reduce
Pillar suture; complications.

Postoperative Objectives: To assess the effects of pillar suture in conjunction with tonsillectomy as compared
hemorrhage; to tonsillectomy without suture in children.

Postoperative pain; Methods: Two authors independently searched five databases (PubMed, SCOPUS, Embase, the
Meta-analysis Web of Science, and the Cochrane database) for studies published as recent as December 2018.

Of the included studies, we compared tonsillectomy and pillar suture in combination (suture
groups) with tonsillectomy alone,without suture, (control group). Postoperative pain intensity
and other morbidities (e.g., postoperative bleeding, palatal hematoma, discomfort, and pillar
edema) were measured during the postoperative period.

Results: Postoperative bleeding [primary (OR=0.47 [0.27; 0.81]) and secondary (OR=0.14
[0.02; 0.78]) were significantly decreased in the pillar suture group compared to the control
group. There were no significant differences between the two groups in postoperative pain
at day 7 (SMD=-0.39 [-0.79; 0.00]), palatal hematoma (OR=5.00 [0.22; 112.88]), palatal
discomfort sensation (OR=2.62 [0.60; 11.46]), site infection (OR=5.27 [0.24; 113.35]), and
velopharyngeal insufficiency (OR=2.82 [0.11; 74.51]). By contrast, pillar edema (OR=9.55
[4.29; 21.29]) was significantly increased in the pillar suture group compared to the control
group.

Conclusions: Pillar suture combined with tonsillectomy may reduce postoperative bleeding inci-
dence despite increasing pillar edema in pediatric tonsillectomy. Postoperative pain-relief,
palatal hematoma, palatal discomfort sensation, site infection, and velopharyngeal insuffi-
ciency were not significantly altered compared to tonsillectomy alone. However, further studies
are needed to corroborate the results of this study.
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Introduction

Tonsillectomy is a common surgical procedure in oto-
laryngology, which is usually performed for frequent
tonsillitis or sleep-disorder breathing. Typical postoperative
complications include pain and bleeding. Several methods
have been used during the surgical procedure in an attempt
to reduce complications. These have included injecting
drugs such as tramadol, morphine, and steroids into the peri-
tonsillar area, applying fibrin glue to the surgical site, and
obliterating the tonsillar fossa by manipulating the pillars.'-¢

There have been studies reporting the effectiveness of
pillar suture in conjunction with a tonsillectomy. The pil-
lar suture is a method of suturing the anterior or posterior
pillar on the exposed tonsillar fossa after tonsillectomy, or
suturing the anterior and posterior pillars together. Suture
techniques vary among surgeons. The goal of these tech-
niques is to reduce the area of exposed pharyngeal muscle
after tonsil removal, thereby reducing irritation caused
by postoperative swallowing and promoting rapid healing
through epithelization of the surgical site.” There have been
reports that pillar suture can reduce postoperative pain and
bleeding.®-"% However, the necessity of the pillar suture is
debatable since there have been studies showing conflicting
results.'" 2

It is important to have a comprehensive understanding of
the various criteria and results that determine the effective-
ness of pillar suture. Therefore, the purpose of this study
is to review the effects of pillar suture in tonsillectomy.
The effects of this technique were evaluated by postop-
erative pain, postoperative bleeding, pillar edema, palatal
hematoma, palatal discomfort sensation, suture site infec-
tion, and velopharyngeal insufficiency.

Methods
Literature search strategy

Clinical studies published up to December 2018 were
identified from PubMed, SCOPUS, Embase, the Web of Sci-
ence, and the Cochrane Central Register of Controlled
Trials. The search terms were as follows: ‘tonsillectomy’,
‘adenotonsillectomy’, ‘suture’, ‘pharyngoplasty’, ‘fossa
obliteration’, ‘children’, ‘pain’, ‘bleeding’, ‘velopharyn-
geal insufficiency’, ‘edema’, ‘discomfort’, and ‘analgesics’.
Only studies written in English were included. References of
searched studies were identified to ensure that no related
studies were overlooked.

Two reviewers, working independently, scanned all
abstracts and titles for candidate studies and removed
studies that were not associated with pillar suture during
tonsillectomy.

Selection criteria

Randomized controlled trials that studied patients under-
going tonsillectomy procedures regardless of methods (cold
knife or thermal dissection) were eligible for review. Studies
were not adequate for inclusion if, in addition to adenoton-
sillectomy, patients had undergone other operations such as

nasal and otologic surgery, or if reports were duplicated. In
addition, studies were excluded from the analysis if clini-
cal outcomes were not clearly described with quantifiable
data, or if it was not possible to evaluate the data from the
described results. The search strategy summarizes to screen
studies chosen for meta-analysis (Fig. 1).

Data extraction and risk of bias assessment

Data from studies were extracted with standardized forms
and identified by two reviewers working separately. Out-
comes for analysis included postoperative pain score on
day 7, postoperative bleeding (incidence of primary or sec-
ondary bleeding), pillar edema (incidence of pillar edema),
palatal hematoma (incidence of palatal hematoma), palatal
discomfort sensation (incidence of palatal discomfort sen-
sation), suture site infection (incidence of suture site
infection), and velopharyngeal insufficiency (incidence of
velopharyngeal insufficiency). We defined primary hemor-
rhage as bleeding within 24 h after surgery, and secondary
hemorrhage as all later bleeding.'® The outcomes were com-
pared between a group receiving both pillar suture and
tonsillectomy, and a control group as defined by patients
receiving conventional tonsillectomy without pillar suture.

The effects of pillar suture on postoperative morbidities
were assessed based on discrete studies of patients following
their departure from the operation room. From the included
studies, we extracted the following data: the number of
patients; the grading scale or score used to quantify pain;
the incidence or percentage of postoperative bleeding, pil-
lar edema, palatal hematoma, palatal discomfort sensation,
suture site infection, and velopharyngeal insufficiency; and
the p-value for the comparison between the pillar suture and
control groups. The risk of bias for each study was analyzed
with the Cochrane ‘Risk of Bias’ tool.

Statistical analysis and outcome measurements

The ‘R’ statistical software (R Foundation for Statistical
Computing, Vienna, Austria) was utilized for the meta-
analysis of the selected studies. For continuous variables,
meta-analysis was conducted with the Standardized Mean
Difference (SMD). The individual mean difference (treat-
ment outcome minus control outcome) was assigned a
weight according to the size and standard deviation of
each study in order to provide a precise estimate of treat-
ment effect and then summated into a single outcome. For
incidence related variables, Odds Ratio (OR) was utilized
according to the Mantel-Haenszel method. Heterogeneity
was evaluated with the I? statistic.

Results

A total of eight studies with 1712 participants were evalu-
ated for the meta-analysis. The results of bias assessment
and study characteristics are described in Table 1. Publica-
tion bias was not measured because the number of trials
analyzed was insufficient to properly measure with a funnel
plot or to perform more advanced regression-based assess-
ments.
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Studies identified
(n=46)

31 Articles excluded after

screening of title or abstract

Full-text articles
reviewed (n=15)

7 Articles excluded after full text

screening (No quantifiable data)

(n=8)

Included studies

l

|

l

4 Articles included in meta-
analysis for postoperative

(Genc (2006), Nandapalan (1995), Akcan
(2018), Fornazieri (2018))

5 Articles included in meta-
analysis for postoperative

pain bleeding
(Nandapalan (1995). Elkholy (2016), Akcan
(2018), Sendi (2009), Shu (2018))

7 Articles included in meta-
analysis for other postoperative

morbidities
(Genc (2006), Nandapalan (1995), Akcan (2018),
Fornazieri (2018), Sendi (2009), Ramjettan

Figure 1

Application of pillar suture compared to control
(postoperative pain)

Postoperative pain at 7 days (SMD=-0.39 [-0.79; 0.00],
p-value =0.0529, I>=69.8%) tended to decrease in the pil-
lar suture group compared to the control group (Fig. 2).
However, there was no statistically significant difference
between the groups. Significant inter-study heterogeneity
was found for this outcome (12 > 50%).

The overall analysis did not consider study design (i.e.
paired samples comparing pillar suture side to the non-
operated side or independent samples comparing the pillar
suture group to a non-operated group). This could explain
the high heterogeneity (more than 60 percent) seen in
the results. Eventually, subgroup analyses were conducted.
In cases of comparisons with single patients, pillar suture
showed a significant pain-relieving effect (SMD=-0.72
[-1.01; —0.43], I*=0%). In contrast, comparisons between
different patient groups showed this additional procedure
had no significant beneficial effect on postoperative pain
(SMD=—0.04 [—0.36; 0.27], 1> =0%). Analysis of the effect
of pillar suture according to study design showed that the
difference in comparison methods potentially influenced
outcomes.

Application of pillar suture compared to control
(other postoperative morbidities)

Primary postoperative bleeding (OR=0.47 [0.27; 0.81],
p-value=0.006, 12=16%) and secondary postoperative
bleeding (OR=0.14 [0.02; 0.78], p-value=0.025, 12=0%)
were significantly lower in the pillar suture group com-
pared to the control group (Fig. 3). However, pillar
edema (OR=9.55 [4.29; 21.29], p-value < 0.001, 1>=0)
was significantly increased in the pillar suture group
compared to the control group (Fig. 4). There were
no significant differences in palatal hematoma (OR=5.00
[0.22; 112.88], p-value=0.3115, I*=NA), palatal discom-
fort sensation (OR=2.62 [0.60; 11.46], p-value=0.2012,

(1996), Shu (2018))

Diagram of the selection of studies for meta-analysis.

I2=2.4%), suture site infection (OR=5.27 [0.24; 113.35],
p-value =0.2887, I>=NA), and velopharyngeal insufficiency
(OR=2.82[0.11; 74.51], p-value =0.5352, I2=NA). No inter-
study heterogeneity was found in postoperative morbidities
compared to the control (12 <50%).

Discussion

Postoperative pain may prolong the length of hospital stay,
cause discomfort for the child and the caregiver, and affect
the nervous, endocrine, and immune systems in a variety of
ways. 41> The sensory nerve endings at the surgical site are
exposed and stimulated by saliva and food, which is one of
the causes of post-tonsillectomy pain.® There have been sev-
eral studies evaluating postoperative pain relief by covering
exposed nerve endings on the open tonsillar fossa using var-
ious grafting materials.'®"” The pillar suture could also have
an effect on postoperative pain by covering exposed nerve
endings.

Epithelial coverage in the tonsillectomy bed has been
reported to develop gradually after postoperative day 7,
which is when the fibrin clot is separated from the oper-
ative site."® In our study, pillar suture tended to decrease
postoperative pain at day 7 compared to the control group.
Although not statistically significant, this trend could be
explained by coverage of the open tonsillar fossa with pil-
lar closure. In addition, the pillar suture group was found
to have significantly faster wound healing than was found
in the control group.’ This observation could also explain
why the pillar suture reduces pain. However, contrary to
our expectation for this intervention’s effects, our results
showed a small and nonsignificant effect size. Pain after
tonsillectomy has been reported to be more prominent in
children older than 10 years."” There has been a report that
the pain relief effect derived from pillar suture is greater
in children than in adults.?’ These results could mean that
postoperative pain and the pillar suture effect could be
influenced by age. However, in our study, patient ages in
the included studies ranged from 3 to 20 years. The wide age
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Table 1 Summary of studies included in the meta-analysis.
Leading author Number of Study type Comparison (suture Outcome measure Judgment of
(year)/Operation  patients/Age mate- analyzed risk of bias
type range rial/Coagulation)
Genc (2006) / 39 (male 22: Randomized One pillar suture side  Pain scores High
Dissection and female 17/ 3-15) controlled vs. the other control (Wong-Baker faces
snare prospective study side (4/0 plain catgut  scale)
sutures/compression Postoperative
and diathermy) morbidity (pillar
edema, suture site
infection)
Nandapalan 49 (not identified Randomized One pillar suture side  Pain scores (visual High
(1995) / / 3-15) controlled vs the other control analogue scale)
Dissection and prospective study side (2.0 Postoperative
snare Polydioxanone/ morbidity
diathermy) (postoperative
bleeding, palatal
hematoma, palatal
discomfort sensation)
Elkholy (2016) / 800 (male 404: Randomized Pillar suture group vs.  Postoperative Unclear
Dissection female 396 / controlled Control group morbidity
3-20) prospective study (Chromic gut or (postoperative
vicryl/ compression, bleeding, palatal
diathermy, or hematoma, palatal
ligation) discomfort sensation)
Akcan (2018) / 79 (male 55: Randomized Pillar suture group vs.  Pain scores Low
Bipolar female 24/ mean controlled Control group (4/0 (Wong-Baker faces
diathermy age 6.5) prospective study vicryl/ diathermy) scale)
Postoperative
morbidity
(postoperative
bleeding, suture site
infection)
Fornazieri (2018) 80 (male 41: Randomized Pillar suture group vs.  Pain scores Low
/ Dissection female 39 / controlled Control group (Wong-Baker faces
5~12) prospective study (Chromic gut/ scale)
diathermy) Postoperative
morbidity (pillar
edema)
Sendi (2009) / 36 (male 16: Randomized One pillar suture side  Postoperative High
Dissection and female 20 / 7~16)  controlled vs. the other control morbidity
snare prospective study side (Chromic gut/ (postoperative
diathermy) bleeding, suture site
infection)
Ramjettan 32 (not identified) = Randomized Pillar suture group vs.  Postoperative Unclear
(1996) / controlled Control group morbidity (palatal
Dissection and prospective study (Chromic gut hematoma)
snare /diathermy)
Shu (2018) / 602 (male 245: Randomized Pillar suture group vs.  Postoperative low
Dissection and female 357 / controlled Control group morbidity

share

mean age 4.)

prospective study

(chromic gut/
diathermy)

(postoperative
bleeding, palatal
discomfort sensation)

range could partially explain the non-significant but favor-
able pain effect of pillar suture. Further studies are needed
to determine the effects of pillar suture according to child

age.

In addition, the subgroup analyses of postoperative pain
in this study showed different results according to study
design. Pillar suture showed a significant reduction in post-
operative pain only in subgroups comparing both sides in
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Standardized mean

difference

Study TE seTE SMD 95%-Cl Weight
Genc -0.60 0.2236 — -0.60 [-1.04; -0.16] 24.9%
Nandapalan -0.82 0.2000 ————: -0.82 [-1.21; -043] 26.5%
Akcan 0.00 0.2236 — 0.00 [-0.44; 0.44] 24.9%
Fornazieri -0.10 0.2421 e -0.10 [-0.57; 0.38] 23.7%
Random effects model —<>- -0.39 [-0.79; 0.00] 100.0%
Heterogeneity: /2= 70% 1> = 0.1133 p=0.02 | T 1 1

1 05 0 05 1

Figure 2

Pillar suture versus control groups for postoperative pain on postoperative day 7. (TE, Treatment Effect; seTE, Standard

Error of Treatment Effect; SMD, Standardized Mean Difference; Cl, Confidence Interval).

A

Experimental Control 0Odds Rati
Study Events Total Events Total s Ratio OR 95%-Cl Weight
Elkholy 18 400 32 400 0.54 [0.30; 0.98] 82.7%
Akcan 0 39 0 40 ! 0.0%
Shu 3 328 10 275 ———— 0.24 [0.07; 0.90] 17.3%
Fixed effect model 767 715 _ 0.47 [0.27; 0.81] 100.0%
Heterogeneity: /2 = 16% +* = 0.0501 p = 0.28 I I T I
0.1 05 1 2 10
B Experimental Control Odds Ratio
Study Events Total Events Total OR 95%-Cl Weight
Nandapalan 0 49 1 49 : — 0.33 [0.01; 8.22] 29.4%
Elkholy 0 400 8 400 : 0.06 [0.00; 1.00] 37.5%
Akcan 0 39 0 40 ! 0.0%
Sendi 0 30 0 30 ! 0.0%
Shu 0 328 2 275 ———m—1— 0.17 [0.01; 3.48] 33.1%
Fixed effect model 846 794 _ 0.14 [0.02; 0.78] 100.0%
Heterogeneity: /2= 0% t?= 0 p = 0.72 [ I T I
0.01 0.1 1 10 100

Figure 3

Pillar suture versus control groups for postoperative bleeding. Odds Ratio of the incidence of primary postoperative

bleeding (A) and secondary postoperative bleeding (B). (Total, Nnumber of participants per group; OR, Odds Ratio; Cl, Confidence

Interval).

a single patient. The pain-relieving effect of pillar suture
was not significant in subgroups that compared pillar suture
patient groups with control groups. This discrepancy could
explain the high heterogeneity and the lack of statistical sig-
nificance in the summated outcome. Each study design has
its advantages and disadvantages. For example, the design
comparing pain on two sides in the same patient would have
the advantage of including tonsillectomies conducted by the
same surgeon and of having identical postoperative time in
the same patient.” By contrast, this design could also be
limited in this age group since the patients might not be
able to precisely localize their pain.?" Furthermore, each
subgroup included only two studies. Considering these chal-
lenges, additional studies are needed to confirm the results
of pillar suture on pain relief.

In the present study, pillar suture showed a statistically
significant reduction in primary and secondary postopera-
tive bleeding (ORs =0.47 and 0.14, respectively). The pillar
suture covers the open tonsillar fossa and can improve

hemostasis by compressing the dead space, which can be the
source of bleeding. In particular, rapid wound healing after
tonsillectomy with the pillar suture may have resulted in a
significant reduction in secondary postoperative bleeding.’
In addition, children over a certain age have been reported
to have an increased risk of postoperative bleeding due to
NSAIDs for pain control.?%2® If post-tonsillectomy pain was
reduced in children, the amount of analgesics used would
be reduced, and drug-induced bleeding could be prevented.
These observations could partially explain our favorable out-
come regarding postoperative bleeding.

In our study, pillar edema was significantly increased due
to pillar suture (OR=9.55). Edema is caused by increased
surgical manipulation of the mucosa and the mucosal tension
from the suturing. Although pillar edema increased, the inci-
dence of palatal discomfort sensation or suture site infection
did not significantly increase, suggesting that the edema did
not cause additional complications. Also, since the postoper-
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A
Experimental Control i
Study Events Total Events Total Sdds Ratio OR 95%-Cl Weight
Genc 31 39 10 39 —+=—— 11.24 [3.90; 32.39] 57.3%
Fornazieri 15 35 4 45 ——— 769 [226;2619] 427%
Fixed effect model 74 84 ———  9.55 [4.29; 21.29] 100.0%
Heterogeneity: /2= 0% +*= 0 p = 0.65 I T 1 1
0.1 051 2 10
B Experi
perimental Control ;
Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Nandapalan 0 49 0 49 ‘ ! 0.0%
Ramjettan 2 17 0 15 ' 5.00 [0.22; 112.88] 100.0%
Fixed effect model 66 64 A—'s— 5.00 [0.22; 112.88] 100.0%
Heterogeneity: /2 = NaN% #= 0 p=100 | T I T |
0.01 0.1 1 10 100
C Experimental Control Odds Ratio .
Study Events Total Events Total OR 95%-Cl Weight
Nandapalan 4 49 0 49 ———= 979 [051; 186.95] 25.0%
Shu 4 328 2 275 —B— 1.69 [0.31; 9.27] 75.0%
Fixed effect model 377 324 — 2.62 [0.60; 11.46] 100.0%
Heterogeneity: 2 = 2% +* = 0.0375 p = 0.31 I I I '
0.01 01 1 10 100

D Experimental Control Odds Ratio

Study Events Total Events Total OR 95%-Cl Weight
Genc 2 39 0 39 _ 5.27 [0.24; 113.35] 100.0%
Akcan 0 39 0 40 ! 0.0%
Sendi 0 30 0 30 ! 0.0%
Fixed effect model 108 109 ————— 527 [0.24; 113.35] 100.0%
Heterogeneity: /2 = NaN% *= 0 p = 1.00 f T T 1

0.01 0.1 1 10 100

E Experimental Control 0Odds Ratio

Study Events Total Events Total OR 95%-Cl Weight
Nandapalan 0 49 0 49 : 0.0%
Sendj 0 30 0 30 ! 0.0%

Ramjettan 117 0 15 ' 2.82 [0.11; 74.51] 100.0%

Shu 0 328 0 275 : 0.0%
Fixed effect model 424 369 ,ﬁl:_'_l>— 2.82 [0.11; 74.51] 100.0%
Heterogeneity: /2= NaN% *= 0 p = 1.00

01 051 2 10

Figure 4

Pillar suture versus control groups for postoperative adverse effects. Odds ratio of the incidence of pillar edema (A),

palatal hematoma (B), palatal discomfort sensation (C), suture site infection (D), and velopharyngeal insufficiency (E). (Total,
Number of participants per group; OR, Odds Ratio; Cl, Confidence Interval).

ative pain did not increase from the pillar suture, it implies
that pain caused by the edema would not occur.
Velopharyngeal insufficiency may occur when the upper
airway is structurally modified by excessive manipulation,
which affects the position and height of the palate, includ-
ing the uvula.? Genc et al. had shown a higher incidence
of velopharyngeal insufficiency in the pillar suture group
than in the control group.” However, our summated results
showed no statistical significance in velopharyngeal insuffi-
ciency. The incidences of velopharyngeal insufficiency due

to pillar suture in the included studies were rare and ton-
sillectomy alone could cause velopharyngeal insufficiency
regardless of pillar suture.” Therefore, it is difficult to
determine the effect of pillar suture on velopharyngeal func-
tion.

The effect of pillar suture in tonsillectomy may be not
only related to postoperative complications. Several studies
have reported that pillar suturing with tonsillectomy is more
effective than tonsillectomy alone in pediatric obstructive
sleep apnea.’®?” As a treatment for pediatric obstructive
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sleep apnea, the success rate of adenotonsillectomy has
been reported to vary from 59.8% to 82.9%.28-3° There are
several other treatment options besides adenotonsillectomy
in pediatric obstructive sleep apnea.’' However, a simple
additional pillar suturing with tonsillectomy could effec-
tively extend the airway in pediatric patients, which may
be another advantage of this technique. If further research
is carried out in the future, the effect of pillar suture on
respiratory symptoms such as snoring and sleep apnea will
also be systematically assessed.

This study had several limitations. The number of studies
was small because only randomized controlled trials were
included. We did not differentiate between tonsillectomy
methods, either cold dissection or cautery dissection, and
all were included in the analysis. Most studies examined
the effect of pillar suture on subjects by performing the
same tonsillectomy method throughout, so meta-analysis
was reasonable. In addition, there were differences in pillar
suture types for each study. Catgut was the suture primarily
used, but there were also studies that used polydioxanone
or polyglactin 910. This could be a confounding factor in
measuring the effect of pillar suture.

Conclusions

This meta-analysis demonstrates that pillar suture in
conjunction with pediatric tonsillectomy increases postop-
erative edema, but reduces the incidence of primary and
secondary postoperative bleeding. Postoperative pain was
significantly reduced only in the subgroups comparing the
effect of pillar suture in a single patient. However, because
of the low number of included studies in each group, further
studies are needed to confirm the pain-relieving effect of
pillar suture. Palatal hematoma, palatal discomfort sensa-
tion, site infection, and velopharyngeal insufficiency showed
no significant differences between the pillar suture and con-
trol groups.
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