Check for
updates
Otology Korean J Otorhinolaryngol-Head Neck Surg 2023;66(10):646-54 / elSSN 2092-6529

https://doi.org/10.3342/kjorl-hns.2022.01256

Clinical Characteristics Associated With Re-Insertion and

Postoperative Complication of Ventilation Tube Insertion
in Pediatric Patients

Ha-Nee Kwon' (¥, Seok-Hyun Kim®{?, Se-Joon Oh"’(J, Soo-Keun Kong"*{2,
11 Woo Lee’®, and Hyun Min Lee’
'Department of Otorhinolaryngology-Head and Neck Surgery and Biomedical Research Institute, Pusan National University Hospital,

Busan; and

’Department of Otorhinolaryngology-Head and Neck Surgery, Pusan National University School of Medicine,
Pusan National University Yangsan Hospital, Yangsan; and
’Department of Otorhinolaryngology-Head and Neck Surgery, Pusan National University School of Medicine, Busan, Korea

Zof ApolA Fol 7| AT v

A3y - QAR 2 -

3L
o

WIA 54 2 WIS F BIF

A
T

L
b el olulel st o) gel e, Ak sk ofstehal ojulelputatinAl, bk Abeekngel,

“sabdishin ojakla ofulel )

Received  December 27,2022
Revised January 30, 2023
Accepted  February 7,2023
Address for correspondence
Hyun Min Lee, MD, PhD
Department of Otorhinolaryngology-
Head and Neck Surgery,

Pusan National University
Yangsan Hospital,

Pusan National University
School of Medicine,

20 Geumo-ro, Mulgeum-eup.
Yangsan 50612, Korea

Tel +82-55-360-2132

Fax +82-55-360-2162

E-mail enthmlee@gmail.com

st

Background and Objectives Otitis media with effusion is a common disease in the pediat-
ric population. When medical treatment fails, ventilation tube insertion (VTI) is the best treat-
ment choice. In this article, we aimed to analyze complications following VTI and evaluate
clinical characteristics that increase the possibility of reoperation.
Subjects and Method This study retrospective reviewed the medical charts of 287 pediat-
ric patients who underwent VTI in our institute from May 2015 to June 2020. Patients were
classified into two groups: the single VTI group, who were operated on once, and the multiple
VTI group, who were operated on at least twice. We studied the differences between the two
groups regarding patient demographics, the operative method, operative-related data, treatment
outcomes, and complications.
Results  Our study included 181 patients (308 ears), consisting of 114 males (63.0%) and 67
females (37.0%). Among the patients, 141 patients (237 ears) were included in the single VTI
group, and 40 patients (71 ears) were included in the multiple VTI group. There was a higher
tendency of re-operation for patients whose age was younger at the first operation than for
older patients and for those who had underlying diseases such as genetic diseases, develop-
mental delay or language delay. We also found that the retraction state of the tympanic mem-
brane after tube extrusion and earlier extrusion or obstruction of the ventilation tube was sta-
tistically significant factors associated with reoperation.
Conclusion Our study identified factors affecting the possibility of reoperation. Regular
follow-ups are necessary if these factors are present.
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Table 1. Ventilation tube insertion indication
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OME period Indication Comment
<3 month 1) Structural abnormalities* of the TM or ME * Structural abnormalities
during watchful waiting A. Posterosuperior retraction pockets
2) Detected significant hearing loss B. Ossicular erosion
3) Recurrent AOM with MEE C. Adhesive atelectasis
>3 month 4) Bilateral OME with hearing loss or difficulties ** Symptoms attributable

5) Symptomatic** unilateral or bilateral OME

6) At-risk children***

D. Vestibular problems
E. Poor school performance
F. Behavioral problems
G. Ear discomfort
*** Risk factors for developmental difficulties
A. Permanent hearing loss other than OME
B. Speech/language delay or disorder
C. Autism-spectrum
D. Syndromes or craniofacial disorders
E. Visual impairment
F. Cleft palate
G. Developmental delay
H. Intellectual disability
|. Learning disorder or ADHD

OME, ofitis media with effusion; TM, tympanic membrane; ME, middle ear; AOM, acute ofitis media; MEE, middle-ear effusion;

ADHD, atftention deficit hyperactivity disorder
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Table 2. Baseline characteristics of patients

Factors Single VTl group (n=141)  Multiple VTI group (n=40) Overall (n=181) p value
Age
Mean (yr) 41+2.4 29+23 3.9+2.4 0.006
First visit age (month) 50.2+30.4 32.1+28.9 46.2+30.9 0.001
Weight (kg) 18.3+7.6 15.1£6.9 17.6+7.6 0.019
Height (cm) 102.2+17.8 92.3+17.0 100.0+18.0 0.002
BMI (kg/m?) 17.4+6.7 17.1£3.4 17.3£6.1 0.787
Sex >0.999
Male 89 (63.1) 25 (62.5) 114 (63.0)
Female 52 (36.9) 15 (37.5) 67 (37.0)
GA (week) 0.166
GA<29 2(1.4) 0(0) 2(1.1)
29<GA<36 1(0.7) 2 (5.0) 3(1.7)
36<GA 138 (97.9) 38 (95.0) 176 (97.2)
Speech delay history 0.009
Yes 19 (13.5) 13 (32.5) 32(17.7)
No 122 (86.5) 27 (67.5) 149 (82.3)
Seizure history >0.999
Yes 8(5.7) 2 (5.0) 10 (5.5)
No 133 (94.3) 38 (95.0) 171 (94.5)
Past history
Adenoid hypertrophy 24 (17.0) 10 (25.0) 34(18.8) 0.359
Cleft palate 15(10.6) 5(12.5) 20 (11.0) 0.776
Congenital heart disease 14(9.9) 4(10.0) 18 (9.9) >0.999
Developmental delay 7 (5.0) 9 (22.5) 16 (8.8) 0.002
Genetic disease 12 (8.5) 9 (22.5) 21 (11.6) 0.023
Head and Neck disease 1(0.7) 3(7.5) 4(2.2) 0.034
Neonatal disorder 7 (5.0) 2(5.0) 9 (5.0) >0.999
Otologic disease 4(2.8) 0(0) 4(22) 0.577
Rhinologic disease 27 (19.1) 6(15.0) 33(18.2) 0.648
Tonsillar disease 24 (17.0) 8(20.0) 32(17.7) 0.815
Others* 23(16.3) 11(27.5) 34(18.8) 0.167
Accompanying otologic symptom 0.01
No 77 (54.6) 31(77.5) 108 (59.7)
Yes 64 (45.4) 9 (22.5) 73 (40.3)
Hearing disturbance 33(23.4) 3(7.5 36 (19.9) 0.041
Otalgia 22 (15.6) 3(7.5) 25(13.8) 0.211
Tinnitus 12 (8.5) 1(2.5) 13(7.2) 0.303
Otorrhea 8(5.7) 3(7.5 11.(6.1) 0.709
Ear fullness 7 (5.0) 1(2.5 8 (4.4) 0.687
Dizziness 1(0.7) 1(2.5) 2(1.1) 0.394
Other symptoms?® 2(1.4) 0(0) 2(1.1) >0.999

Data are presented as mean +standard deviation or n (%). *others: orchiopexy, cryptorchidism, hemangioma of infancy, torticol-
lis, hydronephrosis, precocious puberty, inguinal hernia, umbilical hernia, quadriplegia, toe polydactyly, idiopathic thrombocyto-
penic purpura, autism spectrum disorder, attention deficit hyperactivity disorder, cerebral palsy, hypothyroidism, alopecia, sacral
dimple, preaxial polysyndactyly, duodenal atresia, imperforate anus, ectopic anus, renal cyst, 4th ventricle cystic teratoma, stra-
bismus, meningitis, short bowel syndrome, Kawasaki disease, Moyamoya syndrome; fother symptoms: retroauricular swelling, fa-
cial palsy. VTI, ventilation tube insertion; BMI, body mass index (kg/m?); GA, gestational age
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Table 3. Baseline characteristics of operation data
Single VTI

Multiple
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Emergency operation >0.999

Yes 1(0.7) 00 1(0.6)
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Operation site
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No 99 (70.2) 31(77.5) 130(71.8)
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Cleft operation 10 (7.1) 1(2.5) 11(6.1)  0.46
Ear operation* 6 (4.3) 1(2.5) 7(3.9) >0.999
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rection of tetralogy of fallot, ventilating bronchoscopy. VTI,
ventilation tube insertion; T&A, tonsillectomy & adenoidectomy
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Table 4. Operation time of the single VTI group and the multiple VTI group

Single VTl group (n=110) Multiple VTI group (n=34) Overall (n=144) p value
Bilateral (minutes) 31.1+£11.5 (n=79) 28.8+9.0 (n=25) 30.5+11.0 (n=104) 0.374
Unilateral (minutes) 25.6+13.0 (n=31) 20.6+7.7 (N=9) 24.5+12.1 (n=40) 0.337
Right side 24.6+9.7 (n=14) 16.7+£2.9 (n=3) 23.2+9.3 (n=17) 0.225
Left side 26.5+15.5 (n=17) 22.5+8.8 (n=6) 25.4+14.0 (n=23) 0.824

Data are presented as mean +standard deviation. VTI, ventilation tube insertion
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Fig. 1. Findings on the single VTI group and the multiple VTI group in the affected ear (A) and the non-affected ear (B). VTI, ventilation
tube insertion; TM, tympanic membrane.
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Fig. 2. Comparison of intraoperative findings on the affected ear of the single VTI group and the multiple VTI group. In the multiple VTI
group, there were more cases without middle ear exudate (p=0.005) and insertions at the ASQ site (p=0.045) than in the single VTI group.
*p<0.05, statistically significant. VTI, ventilation tube insertion; AlQ, anteroinferior quadrant; ASQ, anterosuperior quadrant; PIQ, postero-
inferior quadrant.
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Fig. 3. Comparison of postoperative complication of the single VTI group and the multiple VTI group. Factors such as tube obstruction,
TM perforation, and TM retraction are presented statistically significance. VTI, ventilation tube insertion; TM, tympanic membrane; TSP,
tympanosclerotic plaques.
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Fig. 4. Kaplan-Meier survival curves of ventilation tubes in the
single VTI group (n=141) and the multiple VTI group (n=40). It is
shown that tube extrusion was statistical significance faster in the
multiple VTI group (p<0.028). VTI, ventilation tube insertion.
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