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Background and Objectives Tympanostomy tube insertion is one of the most common
surgical procedures in children. Despite aseptic procedures with prophylactic antibiotic treat-
ment, postoperative otorrhea may be encountered in some patients. The purpose of this study is
to identify the relation between the types of immune cells in otitis media with effusion (OME)
and tympanostomy tube otorrhea (TTO) in children.
Subjects and Method Fifty-six patients underwent tympanostomy tube insertion with
OME were analyzed retrospectively. Fluid from OME was harvested by suction via syringe con-
nector after myringotomy. Light microscopic examination of middle ear effusion was performed
by a pathologist after hematoxylin and eosin staining. We analyzed the relation between the types
of immune cells from middle ear effusion and TTO.
Results Of 56 children, 36 were male and 22 were female. The mean age for tympanosto-
my tube insertion was 3.56 (£2.63) years, with the average follow-up period of 12.56 (£9.96)
months. Neutrophils were detected in 19, eosinophils in 14, lymphocytes in 22, mast cells in 2,
plasma cells in 7, and histiocytes in 9. TTO occurred in 15 patients. In patients with early TTO,
eosinophils were detected more frequently than in patients without TTO (p=0.006). Plasma
cells were detected more frequently in patient with late TTO than without TTO (p=0.011).
Conclusion According to the analysis of different types of immune cells, eosinophils in the
middle ear effusion related with the occurrence of TTO.
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Table 1. Types of immune cells from middle ear effusion

Types of immune cells No. of patients (n=56)

Neutrophils 19
Eosinophils 14
Basophils 0
Lymphocytes 22
Monocytes 0
Histiocytes 9
Plasma cells 7
Mast cells 2
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Table 2. Comparison of types of immune cells between with TTO and without TTO

Types of immune cells No. of patients with TTO (n=15) No. of patients without TTO (n=41) p value
Neutrophils (%) 8(53.3) 11 (26.8) 0.109
Eosinophils (%) 7 (46.7) 7(17.1) 0.037
Lymphocytes (%) 5(33.3) 17 (41.5) 0.759
Histiocytes (%) 2(13.3) 7(17.1) 1.000
Plasma cells (%) 5(33.3) 2 (4.9) 0.012
Mast cells (%) 0(0.0) 2(4.9) 1.000
TTO: tympanostomy tube otorrhea
Table 3. Comparison of types of immune cells between with early TTO and without TTO

Types of immune cells No. of patients with early TTO (n=9) No. of patients without TTO (n=41) p value
Neutrophils (%) 5(55.6) 11(26.8) 0.124
Eosinophils (%) 6(66.7) 7017.1) 0.006
Lymphocytes (%) 3(33.3) 17 (41.5) 0.724
Histiocytes (%) 1(11.1) 7(17.1) 1.000
Plasma cells (%) 2(22.2) 2 (4.9) 0.144
Mast cells (%) 0(0.0 2(4.9) 1.000
TTO: tympanostomy tube otorrhea
Table 4. Comparison of types of immune cells between with late TTO and without TTO

Types of immune cells No. of patients with late TTO (n=6) No. of patients without TTO (n=41) p value
Neutrophils (%) 3 (50) 11 (26.8) 0.344
Eosinophils (%) 1(16.7) 7(17.1) 1.000
Lymphocytes (%) 2(33.3) 17 (41.5) 1.000
Histiocytes (%) 1016.7) 7(17.1) 1.000
Plasma cells (%) 3(50.0) 2(4.9) 0.011
Mast cells (%) 0(0.0) 2(4.9) 1.000
TTO: tympanostomy tube otorrhea
Table 5. Comparison of types of immune cells between with early TTO and with late TTO

Types of immune cells No. of patients with early TTO (n=9) No. of patients with late TTO (n=6) p value
Neutrophils (%) 5(55.6) 3(50.0) 1.000
Eosinophils (%) 6(66.7) 1(16.7) 0.119
Lymphocytes (%) 3(33.3) 2(33.3) 1.000
Histiocytes (%) 1(11.1) 1(16.7) 1.000
Plasma cells (%) 2(22.2) 3(50.0) 0.329
Mast cells (%) 0(0.0) 0(0.0) -

TTO: tympanostomy tube otorrhea
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Table 6. Laboratory results of patients with tympanostomy tube otorrhea

No. Neutrophils Lymphocytes Eosinophils Plasma cells Histiocytes Onset of TTO Frequency of TTO Culture

1 + + + Late Recurrent No growth
+ + + Early Recurrent No growth

+ + Late Once Candida albicans
4* + + Early Chronic No growth
5 Late Once No growth

6* + + + Early Chronic Candida albicans
7 Late Once No growth

8* Early Chronic S. pneumoniae

9% + Early Chronic No growth
10 Early Once No growth
11 + Late Once No growth
12 + + Early Chronic No growth

13 + Late Recurrent Candida albicans
14 + + Early Once No growth
15 Early Once No growth

xpatients who were sustected eosinophilic otitis media. TTO: tympanostomy tube otorrhea, S. pneumoniae: Streptococcus pneu-

moniae
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Table 7. Diagnostic criteria of eosinophilic otitis media

Major
OME or COM with eosinophilic dominant effusion
Minor
1. Highly viscous middle ear effusion
2. Resistance to conventional freatment for otitis media
3. Association with bronchial asthma
4. Association with nasal polyposis

Definitive case

Positive for major+two or more minor criteria
Exclusion criteria

Churg-Straus syndrome, hypereosinophilic syndrome

OME: ofitis media with effusion, COM: chronic otitis media
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