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Abstract

Objectives: To investigate the incidence of spontaneous repair of fresh traumatic
tympanic membrane perforation (TTMP) and to elucidate the risk factors which they
might impair its healing process.

Patients and Methods: A cross-sectional prospective study of patients with acute TTMP
was conducted in otorhinolaryngology department of AL-Ramadi Teaching Hospital in
AL-Ramadi city/lraq between May 2009 and May 2011. Detailed data matching the
diagnosis of TTMP were analyzed. Clinical examination, pure tone audiogram and
regular follow-up were done for all patients.

Results: Seventy-two patients (43-males, 29-females), aged 2—70 years (mean = 25.7
years) with 75 myringoruptures were studied. Three (4.2%) had bilateral TTMP, 27
(37.5%) right and 42 (58.3%) left unilateral. Out of 75 myringoruptures, 63 (84%) heal
spontaneously. Spontaneous healing of traumatic TM rupture was better in patients with
younger age, small sized perforation, low hearing loss at the initial pure tone audiogram
assessment (P<0.05). While other factors: gender of the patient, cause, side and duration
of the injury does not affect the healing of TM perforation P>0.05.

Conclusions: The overall percentage of spontaneous healing of fresh TTMP was 84%.
Large sized perforation, old age patient and more hearing loss at the time of presentation
were worse prognostic factors for healing of such rupture. Early surgical intervention of
traumatic drum rupture is not indicated.
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Introduction:

Generally trauma is blight on our country
and it is an important cause of

morbidity and mortality in any country®.

This could be in form of personal accident,

personal assaults, road traffic accident, blast

and sports injuries.

Traumatic ruptures of the ear drum are not
uncommon injuries. Perforation of the
tympanic membrane may be caused by
changes in air pressure (blow on the ear,
blast injury, Eustachian tube inflation,
nitrous oxide anaesthesia and hyperbaric
oxygen treatment), by fluids ( syringing,
caloric tests and in skin diving) or by solid
objects (instrumentation attempts at foreign
body removal, match sticks, hair clips and
sparks of hot metal) .

Acute ear drum ruptures often occur in
healthy members of the community:
generally the prognosis is excellent. Small
perforations are more likely to close
spontaneously than large ones. Nonetheless,
in the majority of traumatic perforations, the
membrane usually heals and the function of
the ear returns to normal. Even subtotal
perforations often heal with an excellent end
result>. The two main factors leading to
failure of the ruptures to heal are loss of
tissue and secondary infection® Surgical
intervention for perforation should be
undertaken in the rare cases when these
conditions persist greater than 6 months?.
The objectives of the study were to
evaluate the overall healing rate and the
factors which affect the healing process of
traumatic TM perforation.

Patients and Methods:

This is a prospective study carried out in
AL-Ramadi Teaching Hospital in AL-
Ramadi city/lraq from May 2009 to May
2011. The study was approved by Surgical
Department, College  of  Medicine,
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University of Anbar, and an informed
consent was taken from each patient.

Ninety seven consecutive patients who
suffered injuries or blow to the ear resulting
in acute tympanic membrane perforations
were recruited. Subjects who were included
presented within 2 weeks of the injuries, and
had no history of previous middle ear
diseases. Twenty five patients were excluded
on account of previous history of bilateral
otorrhoea (4 patients) and 21 patients were
lost to follow-up, so, the remaining patients
72 were enrolled in the study.

At the initial assessment, a structured
interview was conducted for each patient and
the following information were recorded:
age, gender of patients, side of injury,
duration, cause of injury, and associated
symptoms. Each patient underwent a
thorough ear and general physical
examinations including Rinne and Weber
tuning fork tests. The site and size of the TM
perforations was draw by hand. The location
of TM perforation was determined to be
1.anterosuperior, 2. anteroinferior, 3.
posterosuperior, 4. posteroinferior when the
perforation involved one quadrant of the TM
or 5. central when involvement of more than
one quadrant. The size of the perforation was
expressed as an estimated percentage of the
entire TM. For the purpose of the study, the
perforations were divided into 3 types
according to their size: 1. Small (<30% of
the TM) 2. Moderate (30-50% of TM) and 3.
Large (>50% of the TM)

The patient$ hearing levels in decibel were
assessed by well trained technician with a
diagnostic  audiometer (A 177 plus,
Amplifon S.P.A., Milan, Italy) at frequencies
250 Hz, 500 Hz, 1000 Hz, 2000 Hz, 4000 Hz
and 8000 Hz respectively in an acoustically
treated sound proof room. Air and bone
conduction thresholds were determined.
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The Mean hearing loss was calculated
through the pure tone average taken at 500
Hz, 1000 Hz and 2000 Hz for each site of
perforations (1 to 5). While, hearing
thresholds for children less than 6 years were

determined with an evoked response
audiometer.
A conservative management approach

(avoidance of water entry to the involved ear
and oral antibiotics for ten days) was
adopted and follow-up visits were scheduled
at 2, 4, 8, 12, 16, 20 and 24 weeks so as to
have a uniform baseline assessment at 2
weeks before significant healing would have
taken place, and to evaluate the rate of
healing at a regular 4-weekly interval.
During the follow-up visits, the tympanic
membranes were re-examined. Pure tone
audiometric tests were repeated following
healing of the perforation. Those patients,
who showed no healing after 24 weeks,
subjected them for surgical repair.

Raid M. Al-Ani

Comparisons of categorical variables were
conducted using the x2 test. All P values
were calculated using 2-sided hypotheses,
and the threshold for statistical significance
was set at P<0.05. All statistical analyses
were conducted using SPSS statistical
software, version 17.0.

Results:

Ninety seven consecutive patients were
found to have TTMP, however, 25 were
excluded because of 4 patients with previous
history of bilateral otorrhoea and 21 patients
were lost to follow-up, so, the remaining
patients 72 were enrolled in the study. Age
range 2 to 70 years with a mean age of 25.7
+13.70 years and median age of 25 years.
Three (4.16%) of them were >50 years and
majority of the patients were between 21- 50
years of age (65.29%). There are 43
(59.73%) males and 29 (40.27%) females
with a male to female ratio of 1.48:1
Table 1.

Table 1: Distribution of 72 patients with TTMP according to age group and sex of patients.

Age group Male Female Total
0-20 10 (45.45%) | 12 (54.55%) | 22 (30.55%)
21- 50 31 (65.95%) | 16 (34.05%) | 47 (65.29%)
> 50 2 (66.67%) | 1(33.33%) 3 (4.16%)
Total 43 (59.73%) | 29 (40.27%) | 72 (100%)

The TTMPs were 42 left, 27 right and 3
bilateral ears, therefore, the total perforations
were 75 in the studied patients. The majority
of perforations were small (80%) while the
least perforations were large sized (8%).
Eighty eight percent of perforations were
involved only one quadrant of the tympanic
membrane and the remaining perforations
were involved 2 or more quadrant Table 2.

The commonest etiology recorded was
from changes in air pressure, and the least by

http://doi.org/10.33091/AMJ.0301212015

fluids in 59 (78.68%) and 2 (2.66%)
respectively Table 2 and 3.

The overall healing rate 24 weeks after the
trauma was 84% (63 of 75 perforations).
There was no statistically significant
difference between patients with, or without
spontaneous healing of tympanic membrane
regarding gender of the patient, laterality,
cause and duration of the injury (P>0.05).

There  was  statistically  significant
difference between patients with, or without
spontaneous healing of tympanic membrane

28 Anb Med J Vol.12 No.1; 26-32
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regarding age of the patient, severity of

deafness, size of perforation

(P>0.05)

Table 2. All TM ruptures were in the pars
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tensa, no attic or marginal perforations.

Table 2: Demographic characteristics of 75 TTMP.

Character Healed TTMP Non-healed TTMP P Value
(63) (12)

Age (years)
<20 22 (34.94%) 0 (0%)
21-50 40 (63.53%) 10 (83.33%) 0.11
>50 1 (1.53%) 2 (16.67%) 0.00*
Gender Male: Female 40:23 (1.74:1) 6:6 (1:1)
Male 40 (63.5%) 6 (50%) 0.5421
Female 23 (36.5%) 6 (50%) 0.531
Hearing loss** 22-50 (27.58+7.86) 30-50 (41.5+7.67) 0.00000029*
Side
Left 39 (61.9%) 6 (50%) 0.6093
Right 24 (38.1%) 6 (50%) 0.5921
Size
Small 57 (90.5%) 5 (41.7%) 0.002429*
Moderate 6 (9.5%) 3 (25%) 0.5184
Large 0 (0%) 4 (33.3%)
Cause
Changes in air pressure 50 (79.4%) 9 (75%) 0.7884
Fluids 2 (3.1%) 0 (0%)
Solid objects 11 (17.5%) 3 (25%) 0.7528
Duration ***
<100 42 (66.66%) 7 (58.34%) 0.42
100-<200 9 (14.28%) 1 (8.33%) 0.20
>200 12 (19.06%) 4 (33.33%) 0.052
Site
Isolated quadrant 60 (95.2%) 6 (50%) 0.0002564*
Multiple quadrant 3 (4.8%) 6 (50%) 0.1716

* Significant difference

** Conductive hearing loss in decibel on initial pure tone audiogram assessment

*** Duration in hours from the onset of the injury
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Table 3: Causes of 75 TTMP.
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Cause of perforation N (%)
Changes in air pressure 59 (78.68%)
1. Slap 32 (42.68%)
2. Explosion 20 (26.68%)
3. Falling from height 3(4%)
4. Kicking by shoes 2 (2.66%)
5. Shouting near the ear 1 (1.33%)
6. Road traffic accident 1 (1.33%)
Fluids 2 (2.66%)
1. Syringing 1 (1.33%)
2. Benzene 1 (1.33%)
Solid objects 14(18.66%)
1. Cleaning stick 8 (10.69%)
2. Match sticks 3(4%)
3. Sparks of hot metal 1 (1.33%)
4. Hair clips 1 (1.33%)
5. Comb teeth 1 (1.33%)
Total 75 (100%)
Discussion: in external auditory canal or there is
Traumatic TM  perforation is  not evidence of active discharge. Aural drops

uncommon ear injury with excellent rate of
spontaneous reparation. A great number of
these perforations heal spontaneously,
especially those caused by acute trauma,
while others remain open and have to be
closed surgically. Controversies are still
excited regarding the best way to handling
such  problem. Anyhow conservative
management  (watchful technique with
avoidance of water enters to the ear and
prophylactic antibiotic) is still the most
popular method.

As a result of late referral of traumatic
drum ruptures to the otolaryngologist from
general  practitioner due to  badly
management of such perforations, chronic
ruptures are the end result. Because there is a
possibility of ear infection especially with in
the first 2 weeks following fresh TM rupture,
cleaning and active interventions should be
avoided unless contaminating object is found

http://doi.org/10.33091/AMJ.0301212015

30

containing antibiotics were of no benefit in
the absence of active infection and may well
aid introducing opportunistic
microorganisms resulting in persistence of
perforation. The perforations that do not heal
spontaneously after 3-6 months can be
considered for surgical repair.

Previous studies investigating spontaneous
reparation of TTMP have reported
prevalence ranging from 48-94%%'°, The
variability in these studies may be attributed
to differences in the age of the patient,
patient population, place of the study (clinic
versus institution), causes of the perforation
and the duration of follow-up. The
prevalence of spontaneous reparation noted
in the present study is within the range
reported in the literature.

This study showed that the effect of age on
spontaneous healing of fresh TM rupture

Anb Med J Vol.12 No.1; 26-32
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was statistically significant (P value <0.05)
which is in consistent with previous study*2.

Wound healing is faster in the young
people, although, it's normal in the elderly?e.
The rate of wound healing was reported to
be faster in young people because of higher
protein turnover in such individuals.

The results also showed that large sized
perforations resulted in significant non-
healing perforation (P value <0.05). This
agrees with other studies'® 2 @ 15 In an
experimental study on the spontaneous
repair of induced TM rupture in the rats, it
was concluded that such rupture healed by
means of epithelial migration arising from
the annulus and the handle of malleus
spreading across the margins of the rupture
to cover the defect. It is conceivable that the
larger the ruptures, the longer it will take the
epithelial migration to cover the larger
defects®’.

TM plays a major role in the physiology of
hearing. It has an augmentation power (14
times) to the sound waves when they reach
oval window, so when the perforation is
larger; the conductive type of deafness is
greater. Our study showed that the healing of
fresh TM rupture was affected by severity of
deafness (P value <0.05).

In this present study, the percentage of
spontaneous healing of acute TM rupture
was statistically not significant regarding
laterality (left wversus right) or gender.
Furthermore, we found that spontaneous
healing was not significantly affected by
time of presentation, cause of trauma (by
changes in air pressure, fluids, or solid
object). Early assessment of the patient at the
time of injury with close follow-up can be
helpful in prevention of ear infection,
avoidance of complications which might
occur with such injury and provide enough
information for diagnosis of a major
perilymph leak that would warrant operation.

http://doi.org/10.33091/AMJ.0301212015
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In the present study, all TM ruptures were
in the pars tensa, no rupture in the attic or
marginal regions. This is in agreement with
other studies'® 1819,

Acknowledgment: 1 am grateful to
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References:

1. Olushola A Afolabi, Shuaib K Aremu, Biodun S
Alabi and S Segun-Busari. Traumatic Tympanic
Membrane perforation: An aetiological profile.
Open Access article distributed under the terms of
the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0), 21
November 2009.

2. Toner J.G. & Kerr A.G. Ear trauma. In Scott
Brown’s Otolaryngology, Volume 3: Otology,
Chapter 7, Kerr A.G. & Booth J.B. (6th eds).
Butterworth-Heinemann, Oxford. 1997, pp. 1-3.

3. Grant JR, Arganbright J, Friedland DR. Outcomes
for conservative management of traumatic
conductive hearing loss. Otol Neurotol. 2008 Apr;
29(3): 344-9.

4. Kristensen S, Juul A, Gammelgaard NP,
Rasmussen OR. Traumatic tympanic membrane
perforations: complications and management. Ear
Nose Throat J. 1989, Jul;68(7):503-16.

5. Lindeman P, Edstrom S, Granstrom G,
Jacobssopn S, von Sydow C, Westin T, et al.
Acute traumatic tympanic membrane perforations.
Cover or observe? Arch Otolaryngol Head Neck
Surg. 1987 Dec; 113 (12): 1285-7.

6. Mirvakili SA, Baradaranfar MH, Karimi GH,
Labibi M. Assessment of spontaneous healing rate
of traumatic tympanic membrane perforations and
three months follow up; Yazd Forensic Medicine.
Tehran University Medical Journal, May 2007;
65(2): 57-61.

7. Kristensen S. Spontaneous healing of traumatic
tympanic membrane perforations in  man: A
century of experience. J. Laryngol. Otol. 1992;
106: 1037-1050.

8. Yamazaki K, Ishijima K, Sato H. A clinical study
of traumatic tympanic membrane perforation.
Nihon Jibiinkoka  Gakkai ~ Kaiho. 2010
Aug;113(8):679-86.

9. Ritenour AE, Wickley A, Ritenour JS, Kriete BR,
Blackbourne  LH, Holcomb JB, Wade
CE.Tympanic membrane perforation and hearing
loss from blast overpressure  in Operation
Enduring Freedom and Operation Iraqi Freedom

Anb Med J Vol.12 No.1; 26-32


http://archotol.ama-assn.org/cgi/content/full/132/2/186?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=ct+findings+in+deafness&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT#REF-OOA40154-3#REF-OOA40154-3
http://archotol.ama-assn.org/cgi/content/full/132/2/186?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=ct+findings+in+deafness&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT#REF-OOA40154-3#REF-OOA40154-3
http://archotol.ama-assn.org/cgi/content/full/132/2/186?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=ct+findings+in+deafness&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT#REF-OOA40154-3#REF-OOA40154-3
http://archotol.ama-assn.org/cgi/content/full/132/2/186?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=ct+findings+in+deafness&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT#REF-OOA40154-3#REF-OOA40154-3
http://archotol.ama-assn.org/cgi/content/full/132/2/186?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=ct+findings+in+deafness&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT#REF-OOA40154-3#REF-OOA40154-3
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Grant%20JR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Arganbright%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Friedland%20DR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kristensen%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Juul%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gammelgaard%20NP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rasmussen%20OR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/2676466##
http://www.ncbi.nlm.nih.gov/pubmed/2676466##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yamazaki%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ishijima%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sato%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/20845710##
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ritenour%20AE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wickley%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ritenour%20JS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kriete%20BR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Blackbourne%20LH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Holcomb%20JB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wade%20CE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wade%20CE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

L\ yourna/

§Ct
5

E/
Al-Anbar Medical Journal

Outcomes for Conservative.... “oury

wounded. J Trauma. 2008 Feb;64(2 Suppl):S174-
8; discussion S178.

10.Spremo S, Spiri¢ S, Spiri¢ P. Therapeutic
approach in blast injuries of the ear. Srp Arh
Celok Lek. 1998 May-Jun; 126(5-6):171-6.

11.Amadasun JE. An observational study of the
management of traumatic tympanic membrane
perforations. J Laryngol Otol. 2002 Mar;
116(3):181-4.

12.0rji FT, Agu CC. Determinants of spontaneous
healing in traumatic perforations of the tympanic
membrane. Clin  Otolaryngol. 2008 Oct;
33(5):420-6.

13.Lou ZC, Hu YX, Tang YM. Prognosis and
outcome of the tympanic membrane flap at
traumatic  tympanic membrane  perforation
edge.ORL J Otorhinolaryngol Relat Spec.
2011;73(4):212-8. Epub 2011 Jul 13.

14.Lou ZC, He JG. A randomised controlled trial
comparing spontaneous healing, gelfoam patching
and edge-approximation plus gelfoam patching in
traumatic tympanic membrane perforation with
inverted or everted edges. Clin Otolaryngol. 2011
Jun;36(3):221-6.

http://doi.org/10.33091/AMJ.0301212015

Raid M. Al-Ani

15. Griffin WL Jr. A retrospective study of
traumatic tympanic membrane perforations in a
clinical practice. Laryngoscope. 1979 Feb;89(2
Pt 1):261-82.
16.Talbot 1.C. (1996) Factors influencing wound
repair. In Walter and Israel General Pathology,
Chapter 6, Nuttall G., Smith G. & Cutler E. (eds),
pp. 177-178. Churchill Livingstone, Edinburgh.

17.Wang WQ, Wang ZM, Chi FL. Spontaneous
healing of wvarious tympanic membrane
perforations in the rat. Acta Otolaryngol. 2004
Dec;124(10):1141-4.

18.Hussain SS. Hearing loss in the 4-8 kHz range
following tympanic membrane perforation from
minor trauma. Clin Otolaryngol Allied Sci. 1995
Jun;20(3):211-2. 19.

19.Aktas D, Kutlu R. The relationship between
traumatic tympanic membrane perforations and
pneumatization of the mastoid. ORL J
Otorhinolaryngol ~ Relat ~ Spec.2000  Nov-
Dec;62(6):311-5.

Anb Med J Vol.12 No.1; 26-32


javascript:AL_get(this,%20'jour',%20'J%20Trauma.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Spremo%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Spiri%C4%87%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Spiri%C4%87%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Srp%20Arh%20Celok%20Lek.');
javascript:AL_get(this,%20'jour',%20'Srp%20Arh%20Celok%20Lek.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Amadasun%20JE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'J%20Laryngol%20Otol.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Orji%20FT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Agu%20CC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22determinants%20of%20spontaneous%20healing%20in%20traumatic%20tympanic%20membrane%20perforation%22
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lou%20ZC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hu%20YX%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tang%20YM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21757967
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lou%20ZC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22He%20JG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21518294
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Griffin%20WL%20Jr%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Laryngoscope.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wang%20WQ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wang%20ZM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chi%20FL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/15768806
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hussain%20SS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Clin%20Otolaryngol%20Allied%20Sci.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Akta%C5%9F%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kutlu%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22the%20relationship%20between%20traumativ%20tympanic%20membrane%20perforations%20%26%20pneumatization%20of%20the%20mastoid%22
http://www.ncbi.nlm.nih.gov/pubmed?term=%22the%20relationship%20between%20traumativ%20tympanic%20membrane%20perforations%20%26%20pneumatization%20of%20the%20mastoid%22

