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ABSTRACT Objective: The aim of this study is to assess revision ade- OZET Amag¢: Bu ¢alismanin amaci gocuk hasta populasyonumuzdaki re-
noidectomy rates in our pediatric patient population, and to identify con-  vizyon adenoidektomi oranlarini degerlendirmek ve bu duruma katkida bu-
tributing factors. Material and Methods: A retrospective review was made  lunan faktorleri tespit etmektir. Gere¢ ve Yontemler: Klinigimizde Mart
of the medical and surgical records of patients aged 0-18 years who under- ~ 2013-Mart 2019 tarihleri arasinda kor kiiretaj yontemiyle adenoidektomi
went adenoidectomy using the blind curettage method, between March 2013 yapilan 0-18 yaslar1 arasindaki hastalarin tibbi ve cerrahi kayitlar1 geriye
and March 2019 in our department. Out of the 1.841 patients who underwent  doniik olarak incelendi. ilk cerrahi olarak adenoidektomi (629 hasta), ade-
adenoidectomy (n:629), adenoidectomy and ventilation tube insertion  noidektomi ve ventilasyon tiipii yerlestirme (403 hasta), adenotonsillektomi
(n:403), adenotonsillectomy (n:752), adenotonsillectomy and ventilation tube (752 hasta), adenotonsillektomi ve ventilasyon tiipii yerlestirme (57 hasta)
insertion (n:57), 31 required revision adenoidectomy procedure. Thirty-one  ameliyatlar1 gegiren 1.841 hastanin 31'inde revizyon adenoidektomi prose-
patients were examined in the study. Four of 31 patients underwent second  diiriiniin yapildig1 goriildii. Otuz bir hasta ¢aligmada incelendi. Revizyon
revision adenoidectomy. The outcomes were investigated, including the ini-  adenoidektomi yapilan 31 hastanin 4’iine ikinci revizyon adenoidektomi is-
tial surgery, first and second revision surgery procedure types, as well as data  lemi yapildig1 goriildii. Caligmada ilk cerrahi, birinci ve ikinci revizyon cer-
on gender, age at the time of the procedures, and the time interval between  rahi prosediirleri, cinsiyet, islem sirasindaki yas ve prosediirler arasindaki
the procedures, and medical diagnoses such as asthma, allergic rhinitis and ~ zaman aralig1, astim, alerjik rinit ve gastroozofageal reflii gibi ek tibbi tes-
gastroesophageal reflux. Results: Of the 1.841 patients who underwent ini-  hisler hakkindaki veriler incelendi. Bulgular: Adenoidektomi yapilan 1.841
tial adenoidectomy, 31 (1.68%) underwent revision adenoidectomy. Among  hastanin 31'ine (%1,68) revizyon adenoidektomi yapildigi saptandi. Bu has-
these patients, four (0.21%) underwent a second revision adenoidectomy. Of  talardan dérdii (%0,21) ikinci revizyon adenoidektomi gecirdi. Hastalarin
the patients, 45.2% (n=14) were female and 54.8% (n=17) were male. The =~ %45,2’si (n=14) kiz, %54,8’i (n=17) erkekti. Calismaya katilan ¢ocuklarin
age of the children included in the study at the time of initial adenoidectomy,  ilk adenoidektomi, birinci ve ikinci revizyon adenoidektomi esnasindaki
first and second revision adenoidectomy were 5.91+1.89, 7.36+1.82, and  yaslar1 sirasiyla 5,91+1,89, 7,36+1,82 ve 8,47+1,89 yil idi. i1k adenoidek-
8.47+1.89 years respectively. The mean interval between the initial ade-  tomi ile birinci revizyon adenoidektomi ameliyati arasindaki ortalama
noidectomy and the first revision adenoidectomy was 1.43+0.69 years. Dur-  zaman aralig1 1,430,69 yild1. ilk adenoidektomi islemi sirasinda ¢ocuklara
ing the initial adenoidectomy procedure, children underwent adenoidectomy 4 olguda (%12,9) adenoidektomi, 22 olguda (%71) adenoidektomi ve ven-
in 4 cases (12.9%), adenoidectomy and ventilation tube insertion in 22 cases  tilasyon tiip yerlestirme, 3 olguda (%9,6) adenotonsillektomi, 2 olguda
(%71), adenotonsillectomy in 3 cases (9.6%), adenotonsillectomy and ven-  (%6,5) adenotonsillektomi ve ventilasyon tiip yerlestirme uygulandi. Birinci
tilation tube insertion in 2 cases (6.5%). During the first revision surgery,  revizyon adenoidektomi sirasinda gocuklara 3 olguda (%9,7) adenoidek-
children underwent adenoidectomy in 3 cases (9.7%), adenoidectomy and  tomi, 26 olguda (%83,9) adenoidektomi ve tiip yerlestirme, 2 olguda (%6,5)
tube insertion in 26 cases (83.9%), adenotonsillectomy and tube insertion in  adenotonsillektomi ve tiip yerlestirme uygulandi. Tkinci revizyon ameliyat:
2 cases (6.5%). All of the children who underwent second revision surgery  geciren tiim gocuklara adenoidektomi ve tiip yerslestirme islemi uygulandi.
underwent an adenoidectomy and tube procedure. Of the children, 16.1%  Cocuklarm %16,1'inde (n=5) alerjik astim, %80,6’sinda (n=25) alerjik rinit
(n=5) had allergic asthma, 80.6% (n=25) had allergic rhinitis and 3.2% (n=1)  ve %3,2’sinde (n=1) reflii vardi. Sonu¢: Bu calismada revizyon adenoi-
had reflux. Conclusion: In the present study, the incidence of revision ade-  dektomi insidans1 %1,68 olarak bulundu. Revizyon adenoidektomi ameliyat
noidectomy was 1.68 %. Of the patients who underwent revision ade-  gegiren hastalarin %83,9’u eflizyonlu otitis media nedeniyle ventilasyon
noidectomy, 83.9% were patients with ventilation tubes due to otitis media  tiipii yerlestirilen hastalardi.
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Adenoidectomy is one of the most common sur-
gical procedure in children.! Surgery is indicated in
the presence of upper airway resistance syndrome,
obstructive sleep apnea, chronic adenoiditis, recur-
rent rhinosinusitis, recurrent otitis media and chronic
otitis media with effusion.>* When necessary, an ade-
noidectomy can be performed together with a tonsil-
lectomy and ventilation tube application.*?

Adenoidectomy has a positive effect on symp-
toms and quality of life in 70-100% of patients, al-
though adenoid regrowth or hypertrophy of the
residual adenoid tissue can occur in some patients,
leading to a need for revision adenoidectomy.??7
Studies have been conducted to identify the factors
contributing to the need for revision surgery, in which
the male gender, early age at the initial procedure,
frequent use of preoperative antibiotics, indications
for surgery, and conditions such as allergic rhinitis,
asthma and gastroesophageal reflux (GERD) have
been shown to be associated with revision ade-
noidectomy.!*7' There is a need for further studies
regarding this issue for the purpose of accurate fam-
ily information and to avoid repeat surgeries.

The aim in this study is to assess revision ade-
noidectomy rates in our pediatric patient population,
and to identify contributing factors to this situation.

I MATERIAL AND METHODS

The study was approved by the Clinical Research
Ethics Committee, University of Health Ministry,
Union General Secretariat of Public Hospitals (Ap-
proval number: 2019.03.47). A retrospective review
was made of the medical and surgical records of pa-
tients aged 0-18 years who underwent an ade-
noidectomy between March 2013 and March 2019
in our department. A search of patient records was
made, specifically for operation codes 602380 (ade-
noidectomy), 602390 (adenoidectomy with ventila-
tion tube insertion), 603090 (adenoidectomy with
tonsillectomy) and 603100 (adenoidectomy with ton-
sillectomy and ventilation tube insertion).

All patients were operated by one of six oto-
laryngologists, who all performed the adenoidectomy
using the blind curettage approach. After the admin-
istration of anesthesia, the patient was positioned in
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the supine position with the neck extended, and a
Boyle-Davis mouth gag was inserted. The bulk of the
adenoid tissue was felt digitally by the surgeon, and
then removed blindly with several passes of the
curette. Hemostasis was achieved using plain packs.
All surgeons complete the surgery after checking the
nasopharynx with a mirror.

Out of the 1.841 patients identified (adenoidec-
tomy (n=629), adenoidectomy and ventilation tube
insertion (n=403), adenotonsillectomy (n=752), ade-
notonsillectomy and ventilation tube insertion
(n=57)), 31 required a revision adenoidectomy for a
recurrence of the symptoms. Four of 31 patients who
underwent revision adenoidectomy underwent sec-
ond revision adenoidectomy. Details of these pa-
tients were obtained from the operating theatre and
outpatient records were reviewed. The outcomes
were investigated, including the initial surgery, first
and second revision surgery types, as well as data on
gender, age at the time of the procedures, and the time
interval between the procedures, and medical diag-
noses such as asthma, allergic rhinitis and gastroe-
sophageal reflux. The diagnosis of allergic asthma
was made by child allergy department and the diag-
nosis of gastroesophageal reflux was made by pedi-
atric gastroenterology. Allergic rhinitis cases are
diagnosed by ear nose and throat, some of them with
child allergy department.

STATISTICAL ANALYSIS

The statistical analysis was performed using NCSS
(Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) software. Descriptive statis-
tics (mean, standard deviation, median, frequency,
percentage, minimum, maximum) were used to eval-
uate the study data. A Mann-Whitney U test was ap-
plied to compare the abnormally distributed
quantitative variables between the two groups. A
Fisher-Freeman-Halton exact test was used to com-
pare the qualitative data. The level of statistical sig-
nificance was accepted as p<0.05.

I RESULTS

This study included 1.841 patients who underwent
adenoidectomy (n: 629), adenoidectomy and ventila-
tion tube insertion (n: 403), adenotonsillectomy (n:
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752), adenotonsillectomy and ventilation tube inser-
tion (n: 57) in the initial surgery between March 2013
and March 2019. Out of 1841 patients, 31 patients
(1.68%) required revision adenoidectomy and they
were examined in the study. Four (0.21%) of 31 pa-
tients underwent second revision adenoidectomy.

Of the 31 patients undergoing a revision ade-
noidectomy, 45.2% (n=14) were female and 54.8%
(n=17) were male. The age of the children included in
the study at the time of initial adenoidectomy varied
between 2.5 and 10.16 years, with a mean age of
5.91+1.89 years. The age at the first revision ade-
noidectomy varied between 4 and 11.25 years, with a
mean age of 7.36+1.82 years, and the age at the sec-
ond revision adenoidectomy varied between 7.16 and
11.25 years, with a mean age of 8.47+1.89 years
(Table 1). The mean interval between the initial ade-
noidectomy and the first revision adenoidectomy was
1.43+0.69 years.

In the initial surgery of 31 patients, children un-
derwent adenoidectomy in 4 cases (12.9%), ade-

noidectomy and ventilation tube insertion in 22 cases
(71%), adenotonsillectomy in 3 cases (9.6%), ade-
notonsillectomy and ventilation tube insertion in 2
cases (6.5%). In the first revision surgery, children
underwent adenoidectomy in 3 cases (9.7%), ade-
noidectomy and tube insertion in 26 cases (83.9%),
adenotonsillectomy and ventilation tube insertion in
2 cases (6.5%). All of the children (n:4) who under-
went second revision surgery underwent an ade-
noidectomy and ventilation tube insertion procedure
(Table 1).

Table 2 shows the distribution of surgical proce-
dures performed in cases undergoing an initial and a
first revision surgery. Among the four patients who un-
derwent second revision adenoidectomy, two of the
children underwent two previous adenoidectomy and
ventilation tube insertion procedures. One of these pa-
tients had an adenoidectomy and then an adenotonsil-
lectomy, respectively, while the other underwent an
adenotonsillectomy, and then an adenoidectomy and
ventilation tube insertion, respectively.

TABLE 1: Distribution of descriptive statistics.
Gender Female 14 (45.2)
Male 17 (54.8)
Age at initial surgery (years) Min-Max (Median) 2.50-10.16 (6)
Mean+SD 5.91+1.89
Type of initial surgery Adenoidectomy 4(12.9)
Adenoidectomy + VTI 22 (71.0)
Adenotonsillectomy 3(9.6)
Adenotonsillectomy + VTI 2(6.5)
Age at first revision surgery (years) Min-Max (Median) 4-11.25(7)
Mean+SD 7.36+1.82
Type of first revision surgery Adenoidectomy 3(9.7)
Adenoidectomy + VTI 26 (83.9)
Adenotonsillectomy + VTI 2(6.5)
Age at second revision surgery (years) Min-Max (Median) 7.16-11.25 (8)
Mean+SD 8.47+1.89
Type of second revision surgery Adenoidectomy + VTI 4(100.0)
Allergic asthma No 26 (83.9)
Yes 5(16.1)
Allergic rhinitis No 6(19.4)
Yes 25 (80.6)
Reflux No 30(96.8)
Yes 1(3.2)

VTI: Ventilation tube insertion.
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TABLE 2: Initial and first revision surgery treatments.
Initial surgery
Adenoidectomy  Adenoidectomy+ VTl ~ Adenotonsillectomy Adenotonsillectomy + VTI
First revision surgery Adenoidectomy (n=3) 1 1 1 0
Adenoidectomy+ VTI (n=26) 2 20 2 2
Adenotonsillectomy + VTI (n=2) 1 1 0 0
Total 4 22 3 2
VTI: Ventilation tube insertion.
TABLE 3: Evaluation of age (years) at initial and first revision surgery by gender.
Gender Test value
Female (n=14) Male (n=17) p
Age at initial surgery Min-Max (Median) 2.5-7.83 (5) 3.58-10.16 (7) Z:-1.608
Mean+SD 5.25+1.57 6.45+2 °0.108
Age at first revision surgery Min-Max (Median) 4-10.75 (6) 5.08-11.25 (7) Z:-1.390
Mean+SD 6.89+1.9 7.75£1.72 °0.164
Interval between two surgeries Min-Max (Median) 0.58-2.91 (2) 0.25-3.08 (1) Z:-1.554
Mean+SD 1.63£0.67 1.27+0.71 £0.120
®Mann-Whitney U Test.
TABLE 4: Evaluation of ages (years) at initial and first revision surgery by presence of allergic asthma.
Allergic asthma Test value
None (n=26) Yes (n=5) p
Age at initial surgery Min-Max (Median) 2.5-10.16 (6) 3.58-7.33 (4) Z:-1.585
Mean+SD 6.12+1.9 4.81+1.54 ©0.113
Age at the first revision surgery Min-Max (Median) 4-11.25 (7) 5.66-9.5(6) 7:-0.914
Mean+SD 7.46+1.88 6.83+1.54 °0.361
Interval between two surgeries Min-Max (Median) 0.25-2.91 (1) 1.16-3.08 (2) Z:-1.994
Mean+SD 1.32+0.66 2.01+0.69 °0.046*

®Mann-Whitney U Test, *p<0.05.

There was no statistically significant difference
between the ages of initial and first revision ade-
noidectomy in terms of gender (p>0.05). By gender,
no statistically significant difference was identified
in terms of the time interval between the initial and
first revision adenoidectomy (p>0.05) (Table 3).

Of the children, 16.1% (n=5) had allergic
asthma, 80.6% (n=25) had allergic rhinitis and 3.2%
(n=1) had reflux (Table 1). There was no statistically
significant difference in the age of initial and first re-
vision adenoidectomy between children with and
without allergic rhinitis and asthma (p>0.05). Ac-
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cording to the presence of allergic rhinitis, there was
no statistically significant difference in the time in-
terval between the initial and the first revision ade-
noidectomy (p>0.05). The time interval between the
initial and the first revision adenoidectomy of the
children with allergic asthma was found to be statis-
tically significantly higher than in those without al-
lergic asthma (p=0.046; p<0.05) (Table 4).

I DISCUSSION

A symptomatic re-growth of the adenoid may occur
following an adenoidectomy and revision surgery
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may arise. There are investigations in literature about
revision adenoidectomy and the etiological factors
contributing to the condition.” The literature revealed
incidences of revision adenoidectomy of 0.55%,
1.3%, 1.6, 1.95, 1.98, 2.5 and 2.9.!71% The revision
adenoidectomy rate in the present study was estab-
lished as 1.68%, which is consistent with literature.
The study by Thomas et al. established a revision
adenoidectomy incidence of 9%, which is higher than
that reported in literature.!!

The present study examined the average ages at
the time of the initial, the first revision and the second
revision adenoidectomy surgeries, and found them to
be 5.9 years, 7.4 years and 8.5 years, respectively.
The average time interval between the initial and the
first revision adenoidectomy was 1.6 years in the fe-
male patients and 1.3 years in male patients, indicat-
ing no statistical difference between genders. The
average age at the time of the initial adenoidectomy
has been reported at 3.6, 5.2, 5.7 and 6.7 in literature,
and concurs with the findings of the present study.*’”
Monroy et al. observed the symptoms of adenoid re-
growth on average at 7.8 years of age.’ Lee et al. es-
tablished that the age of initial adenoidectomy was
performed mostly between the ages of 4 and 6, in ad-
dition they detected the highest incidence of revision
surgery was in children under 3 years. The authors
observed a decreasing incidence of revision surgery
with increasing age at the time of the primary ade-
noidectomy.'” Duval et al. found that being under 5
years of age during the initial surgery was an impor-
tant risk factor.!> Dearking et al. found that the age at
the time of the initial procedure being earlier than 4
years old was a risk factor for revision adenoidec-
tomy. The authors attributed this to the fact that the
surgeons had to perform more conservative surgery
in order not to damage the surrounding tissues due to
the small size of the nasopharynx in small children,
and also to the high activity of the immune system at
such ages and the predisposition to recurrent otitis
media in such period.” In contrast to these studies,
Monroy et al. identified no significant association be-
tween the age at the time of the initial adenoidectomy
and the need for revision adenoidectomy.® The time
interval between the initial adenoidectomy and the
revision adenoidectomy was detected 3.5 years by
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Johston et al. and 4.2 years by Monroy et al., while in
our study, revision surgery was performed in a shorter
period (1.4 years).>* In the present study, the ratio of
female to male patients undergoing revision ade-
noidectomy were very similar, and no difference was
noted in the initial and the first revision surgery treat-
ments by gender. Lee et al. found that in addition to
early age, male sex was also associated with revision
surgery. '

In the present study when we examined the in-
dications of the initial and the first revision surgery,
we found that the most common indication was otitis
media with effusion and therefore ventilation tube in-
sertion was the most common additional surgery. The
four patients who underwent second revision ade-
noidectomy were all diagnosed with otitis media with
effusion, and underwent an adenoidectomy along
with ventilation tube insertion. The 2016 American
Academy of Otolaryngology-Head and Neck Surgery
Foundation (AAO-HNSF) guidelines recommended
tympanostomy tubes, adenoidectomy or both for the
treatment of children aged 4 and above who have oti-
tis media with effusion.” In a review of literature in-
vestigating indications of patients undergoing
revision adenoidectomy, it was ascertained that the
incidence of revision adenoidectomy was higher in
patients with ear-related indications, which is in line
with the present study.”'? In a study by Dohs et al., re-
vision surgery was performed on 48 out of 53 revi-
sion adenoidectomy patients due to recurrent glue
ear.’

Literature research indicated the presence of gas-
troesophageal reflux, allergic rhinitis and asthma as
the risk factors for patients who underwent revision
adenoidectomy.”®!* The study by Monroy et al. found
a high rate of extraesophageal reflex in patients who
underwent a revision adenoidectomy.® Carr et al.
identified gastroesophageal reflux in 88% of the chil-
dren aged <1, and in 32% of the children aged >1,
and suggested that gastroesophageal reflux should be
considered in symptomatic adenoid re-growth in pa-
tients aged <1.'* Likewise, the present study exam-
ined the presence of GERD, allergic rhinitis and
asthma in study patients, and found GERD in only
one (3%) patient, while 81% had allergic rhinitis and
16% had asthma. It was established that allergic
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rhinitis and asthma had no effect on the distribution
of indications for surgery or the age of the procedure.
However, it was found that the time interval between
two procedures was significantly longer in children
diagnosed with asthma than in those without asthma.
Although the procedures were performed at a hospi-
tal with tertiary pediatric clinics, this may be due to
the fact that the study surgeons wanted to delay revi-
sion surgery as much as possible by prioritizing med-
ical treatments, as children with asthma are
considered a high-risk group for operations.

Several adenoidectomy approaches have been
described including electrocautery, coblator, mi-
crodebrider and curettage with adenotomes.” In the
present study, all cases underwent a blind curettage
with adenotomes procedure and controlling by mir-
ror. The blind curettage technique has been said to
result in the re-growth of the adenoid.” A study by
Dearking et al. comparing curettage with other tech-
niques could find no significant difference in revision
rates.” The revision rates reported in our study are
similar to those reported in literature.

Our study is limited by its retrospective investi-
gation of the patients’ clinic admissions and the
records of surgical procedures. The study included
only patients who applied to our clinics for revision
surgery, although some patients may have been oper-
ated on outside our hospital. However, our hospital is
usually the first choice for children in the region due
to its tertiary pediatric clinic, and so it would be un-
likely that families would choose to refer to other cen-
ters. In addition, the lack of information about adenoid

dimensions in the first and revision surgeries of the
patients was another limiting feature of our study.

I CONCLUSION

In the present study, adenoidectomies were per-
formed on all patients using the blind curettage
method, and the incidence of revision adenoidectomy
was found to be 1.68%. Of the patients who under-
went revision adenoidectomy, 83.9% were patients
with ventilation tubes due to otitis media with effu-
sion.
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