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ABSTRACT

Objective: Monitorization of patients in intensive care units requires a multidisciplinary approach. As cooperation with unconscious or intubated 
patients is often not possible, some conditions may be overlooked. The aim of this study is to reveal the incidence and factors affecting otitis media 
with effusion in ICU patients intubated longer than 7 days. 

Methods: Twenty patients hospitalized in the intensive care unit of the Gaziosmanpaşa Taksim Training and Research Hospital from March to Decem-
ber 2014 were included in the study. The Gaziosmanpaşa Taksim Training and Research Hospital Ethics Committee approved the study according to 
the Declaration of Helsinki and Good Clinical Practices guidelines. All of the patients included in the study were aged ≥18 years. Patients intubated 
because of traffic accidents or trauma, patients with a history of chronic otitis media or ear, nose, and throat operations, patients with head and neck 
tumors, and patients with tympanic membrane perforation, external auditory canal pathology, nasopharyngeal mass, and chronic sinusitis as well as 
patients with a pathology leading to nasal obstruction, such as nasal polyposis or severe septal deviation, were excluded. After a detailed history by 
patients’ relatives, an otoscopic examination, nasal examination, tympanometry, and acoustic reflex measurements were performed. Ear examination 
was performed using a conventional portable otoscope.

Results: Among 20 patients, 12 had bilateral effusion (24 out of 40 ears, 60%). In two patients, a type C tympanogram was obtained (four out of 40 
ears, 10%), and the remaining 12 ears of six patients were normal (30%). When intubation time is evaluated, among 13 patients intubated longer than 
14 days, 11 had effusion (84%). A significant correlation was found between the duration of intubation and effusion development. Assessing the state 
of consciousness, 11 of 12 unconscious patients (91%) were found to have effusion. There was a significant correlation between effusion development 
and state of consciousness.

Conclusion: In unconscious patients intubated longer than 14 days, the risk of having middle ear effusion is demonstrated to be higher. Consequently, in 
the periodic follow-up of intensive care patients with prolonged intubation, a routine otoscopic examination has to be considered. (JAREM 2015; 5: 64-7)
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INTRODUCTION

Monitoring patients in the intensive care unit is an important and 
difficult issue requiring a multidisciplinary approach. It is often 
impossible to communicate with unconscious patients and pa-
tients attached to a breathing apparatus, and some diseases may 
be overlooked.

Otitis media with effusion (OME) generally presents with aural 
fullness and conductive hearing loss. It is more common among 
children than among adults, and 70%–80% of children have OME 
at least once in their lives (1). Because the eustachian tube is 
shorter and more horizontal in children, they are subject to OME 
more often than adults. In adults, the possibility of developing 

OME is lower and the causes of possible OME include sinusitis, 
smoking cigarettes, and nasopharyngeal cancer (2). OME can 
aggravate the existing sensorineural hearing loss in adults and 
increase age-related hearing loss (3). Its incidence is higher in 
adult intensive care patients (25%–43%) (2, 4). This possibility par-
ticularly increases in patients with nasal intubation. Prolonged in-
tubation is accepted to be more than 14 days. As the duration of 
intubation extends, the risk and prevalence of OME are expected 
to increase. In intensive care patients, effusion is affected by na-
sogastric intubation, age, state of consciousness, and pressure 
changes in the middle ear (5). This study aims to investigate the 
prevalence of OME in patients intubated in the intensive care 
unit for more than 7 days and to reveal possible causes. 



METHODS

Approval from the Ethics Committee of the Gaziosmanpaşa Tak-
sim Training and Research Hospital was obtained and the study 
was in accordance with the Declaration of Helsinki and Good 
Clinical Practice Guidelines (Number: 36/2014). The families of 
patients were informed regarding the application, and their writ-
ten informed consents were obtained.

Twenty patients who were hospitalized in the intensive care unit 
of the Gaziosmanpaşa Taksim Training and Research Hospital 
between March 2014 and December 2014 were included. All of 
these patients were orally intubated for more than 7 days. All 
were older than 18 years and had no history of ear diseases and 
chronic otitis media. Patients who were intubated because of a 
traffic accident or trauma and who had a history of ear, nose, and 
throat operations; head and neck tumor; chronic otitis media; 
tympanic membrane perforation; external auditory canal pathol-
ogy; nasopharyngeal mass; chronic sinusitis; or pathology that 
can prevent nasal passage, such as nasal polyposis or severe 
septal deviation were excluded from the study. After taking a de-
tailed anamnesis from the relatives of all patients, otoscopic ex-
amination, nasal examination, tympanometry, and acoustic reflex 
measurements were performed. 

Ear examinations were performed using a conventional portable 
otoscope. The external auditory canal of patients having ceru-
men was cleaned with a curette. Patients with pathology of the 
external auditory canal were excluded from the study. The color 
and brightness of the tympanum and the presence of visible ef-
fusion were recorded. 

A portable AT235h (Interacoustics, DIC 5610, Assens, Denmark) 
was used for tympanometry and acoustic reflectometry. The ob-
tained tympanogram results were grouped as A, B, and C accord-
ing to the classification that was defined by Jerger (6) in 1970. 
Type A was accepted to be normal ears, type B included ears 
with OME, and type C was accepted to be ears with eustachian 
dysfunction. Tympanometric examinations were performed on 
the 7th and 14th days of hospitalization. Following tympanomet-
ric examinations, acoustic reflex measurements were conducted. 
Patients with normal type A tympanum and spectral gradient an-
gle above 95° in the acoustic reflectometry were evaluated to be 
normal. The appearance of fluid in the posterior ear level, type 
B tympanogram, and spectral gradient below 70° were accepted 
as effusion. 

The patients’ age, gender, durations of intubation, state of con-
sciousness, and side of nasogastric tube were recorded. 

Statistical Analysis
Descriptive statistics for continuous variables were demonstrated 
as mean and standard deviation. Discrete variables were analyzed 
with Yates corrected chi-square test. The normal distribution hy-
pothesis of the data was tested with the Kolmogorov–Smirnov 
test. The mean values of variables were analyzed by Student’s t-
test. Hypotheses were bidirectional, and the value of p≤0.05 was 

accepted to be statistically significant. Statistical analyses were 
performed using SPSS 15.0 for Windows (SPSS Inc.; Chicago, IL, 
USA) software. 

RESULTS

A total of 20 adult patients were included in the study (11 
females and 9 males). The mean age was 66.3 years. Ages 
ranged from 25 to 83 years. The duration of intubation varied 
between 7 and 44 days (the mean duration was 21.4 days). A 
nasogastric catheter was inserted in all patients: on the right 
side in 10 patients and on the left side in 10 patients. In oto-
scopic examination, tympanometry, and acoustic reflectom-
etry, otitis media effusion was detected in 12 patients, all of 
which had effusion in both ears. In two of other patients, type 
C tympanogram (negative pressure in the middle ear) was 
found. The ears of six patients were found to be normal in the 
examination and tympanometry. The risk of effusion was high-
er in patients whose duration of intubation was more than 7 
days. Effusion was observed in 24 of the 40 ears (60%). Type C 
tympanogram, i.e., negative pressure, was found in four ears 
(10%). Twelve ears were normal (30%). 

It was found that some risk factors could be significant for the 
development of OME (Table 1). Considering the ages of patients, 
effusion was detected in three of seven patients who were young-
er than 60 years. In contrast, in nine of 13 patients who were older 
than 60 years (69%), OME was observed. Therefore, although 
the frequency rate of OME was higher in patients older than 60 
years, no statistically significant difference was found (p=0.23). 
Regarding the state of consciousness, OME was observed in 11 
of 12 patients who were unconscious. It was revealed that uncon-

 OME Yes (%) OME No (%) Total

Duration of intubation

14 and below  1 (14) 6 (86) 7

15 and above  11 (84)* 2 (16) 13

Total 12 8 20

Age 

<60 3 (42) 4 (58) 7

>60 9 (69) 4 (31) 13

Total  12 8 20

Consciousness 

Conscious  1 (12) 7 (88) 8

Unconscious  11 (91)* 1 (9) 12

Total  12 8 20

*Statistically significant (p<0.05) 
OME: Otitis media with effusion

Table 1. Various factors that can cause the development of 
effusion in the middle ear
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sciousness affected the development of OME (p=0.002). More-
over, when the durations of intubation were evaluated, it was 
observed that OME developed in 11 (84%) of 13 patients who 
were intubated for more than 14 days. There was a statistically 
significant relationship between the duration of intubation and 
development of OME (p=0.012).

DISCUSSION

The results of this study suggested that the prevalence of the 
development of effusion increased in unconscious patients 
who were hospitalized in the intensive care units and who were 
intubated for more than 14 days. Our results were consistent 
with those of other similar studies in the literature (5, 7). Two 
predisposing reasons that may cause the development of effu-
sion can be eustachian tube dysfunction and pathogens reach-
ing the middle ear (2, 4). In intubated patients, mechanical 
ventilation can impair mucociliary function and mucus viscosity 
and can lead to eustachian dysfunction (2, 4). In addition, hypo-
capnia that occurs because of mechanical ventilation inhibits 
spontaneous respiration and negatively affects the middle ear 
pressure (8, 9). 

Moreover, unconsciousness contributes to eustachian dysfunc-
tion by impairing neuromuscular system and swallowing function, 
and this can cause negative pressure in the middle ear and effu-
sion (5). It has also been found that prolonged intubation (more 
than 14 days) affects the development of effusion in addition to 
unconsciousness. This situation may result from nasopharyngeal 
irritation and duration of edema. In the study of Lin et al. (5), an 
increase was observed in the development of effusion after 14 
days. In another study conducted by Hsiung et al. (9), it was found 
that the frequency of effusion development decreased when tra-
cheotomy was performed. 

Furthermore, some studies revealed that staying in the supine 
position for a long time and gastroesophageal reflux can also 
result in bacterial pathogens reaching the middle ear (4, 10). The 
fluids having accumulated in the nasopharynx because of the 
position can be transferred into the middle ear through the eu-
stachian tube. Moreover, it has been stated that upper respira-
tory tract infections and sinusitis may be the potential reasons for 
pathogen migration to the middle ear (2, 10).

Although it is rare, the possibility for developing sepsis was re-
ported in intensive care patients with acute otitis media or si-
nusitis (11, 12). In our study, no patient had sepsis, and it was 
believed that this might have resulted because patients received 
systematic antibiotherapy and OME was not complicated with 
suppurative otitis media. 

CONCLUSION

The possibility for developing middle ear effusion was found to 
be higher in unconscious patients with prolonged intubation of 
more than 14 days. Thus, periodic otoscopic tympanic mem-
brane examination must be added to the follow-up routines of 
intensive care patients with prolonged intubation. The risk for 

developing effusion in the middle ear increases in patients in-
tubated for a long time. Routine otoscopic examinations will be 
useful with regard to effusion risk in patients intubated for a cer-
tain time.
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