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INTRODUCTION

A ventilated middle ear space is an essential component 
of  a functioning middle ear transformer mechanism.1 
An intact tympanic membrane protects the middle ear 
from the outside world and in so doing makes the normal 
functioning of  the middle ear ventilation mechanism 
essential.2 This is provided by the eustachian tube and the 
middle ear and mastoid mucosa. The eustachian tube acts 
as a drain and when functioning well can cope effectively 
with sudden major changes of  pressure.3

Chronic suppurative inflammation of  mucoperiosteal layer 
of  the middle ear cleft is called as chronic suppurative 
otitis media (CSOM).4 It is one of  the most common ear 
diseases encountered in developing countries due to poor 
socioeconomic standards, poor nutrition, lack of  health 

education, and unhygienic habits.5 It is a major cause for 
deafness in India and the overall prevalence rate is 46 
and 16 persons per 1000 in rural and urban population, 
respectively.6

Surgery is eventually required when there is a failure 
of  initial medical therapy, with combined-approach 
tympanoplasty being the most commonly performed 
procedure. Aeration of  the middle ear and proper 
eustachian tube functioning are critical to the success of  
any tympanoplasty procedure. Aeration allows the tympanic 
membrane, ossicles, and round window to move.7 Non-
aerated ears often demonstrate 40–60 dB air-bone gaps, 
because ossicular coupling and stapes motion are reduced as 
the round window membrane cannot move freely.8 Besides 
maintenance of  middle ear aeration and static pressure, the 
post-operative hearing result depends on the efficacies of  
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the reconstructed tympanic membrane and ossicular chain.9 
The failure of  tympanoplasty is mainly due to insufficient 
aeration of  the middle ear. A continuous dry ear, proper 
healing of  the graft, and improvement in hearing are 
not achieved in many of  our patients in the immediate 
post-operative period, because the return to normalcy of  
middle ear mucosa and eustachian tube function for the 
aeration of  middle ear usually takes 3–6 weeks. Complete 
epithelialization may take 6–8 weeks.10

This emphasizes the need for immediate post-operative 
ventilation by an additional tube. Politzerization, 
autoinflation, or nasal balloons were used previously for 
this purpose. The experimental document reported that 
the most successful approaches are that used drainage 
tube in the antrum.9 Researchers found proof  that used a 
middle ear pressure equalizing tube as permanent aeration 
tube by placing it transmeatally beneath the annulus in the 
posteroinferior quadrant.11

A mastoid ventilation tube (MVT) placed postaurally in the 
antrum near the aditus is used in this study for the benefit 
of  improvement in results of  tympanoplasty. In support of  
this concept, very few experimental documents are reported.

Aims and objectives
To find out if  the mastoid ventilation tube (MVT) has any 
effect on the outcome of  tympanoplasty in cases of  chronic 
suppurative otitis media tubo-tympanic disease.

MATERIALS AND METHODS

Fifty cases were selected from the total number of  cases 
using stratified random sampling method after acceptance 
by the Institutional Ethics Committee and written 
informed consent of  ENT Department, Government 
general hospital, Nizamabad. Duration of  study was from 
September 2020 to November 2021.

Patients who had been diagnosed with CSOM, and 
for those not responding to medical line of  treatment, 
requiring a combined approach tympanoplasty were 
included in the study. Patients who were found to have 
cholestea to maintraoperatively and those who required 
only myringoplasty were excluded from the study.

A combined approach tympanoplasty under general 
anesthesia was performed on all the 50 cases, 25 cases with 
MVT and 25 cases without MVT (WMVT). Autologous 
temporalis fascia was used for tympanic membrane grafting 
in all the cases.

As the MVT, a polyethylene tube of  size 2–3 inches that 
was cut from a perforated catheter of  a Romo Vac set 

(Negative suction drain) of  size FG 12, was employed.4 The 
MVT was placed near the aditus and was extended outside 
through the most dependent portion of  the postauricular 
incision and anchored by sutures. Postaural dressing was put 
after the mastoid dressing was removed the next morning. 
The patient was then sent home with instructions to 
avoid getting water into the operated ear, clean the tube’s 
secretions with cotton, and undergo routine follow-up. After 
a week, earplugs and sutures were removed. After 6 weeks, 
the MVT was removed and a post-operative audiogram was 
performed and documented. After then, the patient was 
examined every month for the next 2–6 months. In certain 
instances when a dry clot was discovered inside the tube in 
the post-operative period, it was removed using an artery 
forceps or by cutting off  the excess tube length. Because 
it causes a negative pressure in the middle ear and graft 
displacement, suctioning through the tube was avoided.

Air-bone closure, hearing improvement, graft uptake, 
occurrence of  post-operative discharge, and blockage in 
the MVT are the parameters that were used for comparing 
the results of  the study.

Statistical analysis
The average±SD was reflected by quantitative figures. 
It was a percentage reflecting categorical and nominal 
data. The observations reported in the two groups were 
tabulated, and the student t-test (paired for intergroup and 
unpaired for intergroup comparison) and Chi-square test 
were used to conduct a statistical analysis of  demographic 
data and group comparison. To be statistically relevant, 
P<0.05 was taken. With SPSS v 18, all the statistical research 
was carried out.

RESULTS

A total of  50 cases were performed, 25 cases with MVT 
and 25 cases WMVT. In our study, patients’ ages were in 
the range of  11–60 years. In our study, out of  50 patients, 
17 were female and 33 were male, the ratio was 1:1.9.

Out of  25  cases of  MVT, 17  (68.0%) were male and 
8  (32%) were female, and out of  25  cases of  WMVT, 
16 (64.0%) were male and 9 (36%) were female. A non-
significant association was observed between sex and 
groups, revealing that the pattern of  distribution of  scores 
of  male and female subjects was the same in both the 
groups statistically. However, a significant difference was 
observed between frequencies of  different sexes indicating 
that most of  the cases were male.

Table 1 showing X-ray mastoids of  the cases both MVT and 
WMVT (P<0.556) revealed similar pattern of  distribution 
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Table 1: X‑ray mastoids of the cases
Variable Groups Total (%) P‑value

MVT 
(n=25) (%)

WMVT 
(n=25) (%)

Cellular 8 (32.0) 10 (40.0) 18 (36.0) 0.556
Sclerosed 17 (68.0) 15 (60.0) 32 (64.0) 0.048

n: Number of patients; values of P: Probability value; *Calculated using Chi‑square 
test and compared with the baseline values. P<0.005 considered statistically 
significant, MVT: Mastoid ventilation tube, WMVT: Without MVT

Table 2: Air‑bone closures of the cases studied
Variable Groups Total (%) P‑value

MVT 
(n=25) (%)

WMVT 
(n=25) (%)

Excellent 4 (16.0) 3 (12.0) 7 (14.0) 0.724
Good 9 (36.0) 9 (36.0) 18 (36.0) 1.00
Fair 10 (40.0) 9 (36.0) 19 (38.0) 0.845
Poor 2 (8.0) 4 (16.0) 6 (12.0) 0.447

n: Number of patients; values of P: Probability value; *Calculated using Chi‑square 
test and compared with the baseline values. P<0.005 considered statistically 
significant, MVT: Mastoid ventilation tube

Table 3: Status of the graft in the cases studied
Variable Groups Total 

(%)
P‑value

MVT 
(n=25) (%)

WMVT 
(n=25) (%)

Taken‑up 23 (92.0) 20 (80.0) 43 (86.0) 0.7372
Not taken‑up 
with 
perforation

1 (4.0) 4 (16.0) 5 (10.0) 0.2293

Not taken‑up 
with 
displacement

1 (4.0) 1 (4.0) 2 (4.0) 0.5813

n: Number of patients; values of P: Probability value; *Calculated using Chi‑square 
test and compared with the baseline values. P<0.005 considered statistically 
significant

of  scores of  cellular and sclerosed mastoids. The study also 
documented that when X-ray mastoid alone is considered, 
a significant difference was observed between frequencies 
of  different mastoids (P<0.048) indicating that most of  
the cases had sclerosed mastoids.

Table  2 shows the air-bone closures of  the cases both 
MVT and WMVT. A  highly significant difference was 
observed between frequencies of  different air-bone 
closures indicating that most of  the cases had good and 
fair air-bone closures.

Hearing improvement was seen in 23  (92%) cases in 
MVT group and 21  (84%) cases (P<0.384) in WMVT 
group, revealing that the pattern of  distribution of  scores 
of  different categories of  hearing improvement was 
almost same in both the groups statistically. However, 
when hearing improvement alone is considered, a highly 
significant difference was observed between frequencies 
of  hearing improvement indicating that hearing in most 
of  the cases was improved and deteriorated in only (6) 
12.0% of  the cases.

Regarding the graft uptake in the cases of  both MVT 
and WMVT, a highly significant difference was observed 
between frequencies of  graft uptake indicating that the 
graft was taken up in most cases. Results are shown in 
Table 3.

The post-operative discharge of  MVT and WMVT 
was observed between the groups. A  highly significant 
difference was observed between frequencies of  post-
operative discharge indicating that most of  the cases had 
no post-operative discharge and very few of  them had 
post-operative discharge.

MVT was not blocked in 23 (92%) cases and blocked only 
in 2 (8%) cases, revealing a significant difference between 
these frequencies. The highly significant difference between 
the frequencies of  success and failure had a total success 
of  43 (86%) as against 7 (14%) failure.

DISCUSSION

It is commonly known that CSOM often affects only 
one ear, and the current investigation has validated this 
(92%). The middle ear physiology of  the mastoid air cell 
system is crucial. Asserted that mastoid cells served as an 
air reservoir for the middle ear and that they contributed 
to the control of  middle ear pressure. Dexian et al.,12 also 
provided evidence for this theory. The first person to 
examine the connection between the size of  the mastoid 
air cell and the prognosis of  middle ear illness was Flisberg 
et al.13 Later, researchers looked into that matter and shown 
how important mastoid cell ventilation was for middle ear 
surgery success. The  pre-operative X-rays to quantify the 
mastoid volumes. They demonstrated that individuals who 
received tympanomastoidectomy experienced more middle 
ear retraction than those who had tympanoplasty without 
mastoidectomy.14,15 As a result, they promoted against 
intervening during surgery on well-ventilated mastoid 
cells.14 Bonding hypothesized that the mastoid cell system 
was responsible for pediatric tympanomastoidectomy 
failures. In investigations, they conducted with 63, 61, 
and 52 chronic otitis media patients, respectively, several 
researchers found evidence of  such connection. Some 
investigations discovered that the graft success in ears 
with diploic mastoiditis was superior to that in ears with 
pneumatic mastoiditis and they came to the conclusion that 
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there was no correlation between the quantity of  mastoid 
ventilation and the success of  myringoplasty.16

They had mastoidectomy in their research despite the fact 
that it is known that mastoidectomy reduces the mastoid 
volume and has an impact on middle ear pressure. They 
looked at the impact of  mastoid ventilation on the success 
of  tympanoplasty. According to this viewpoint, some 
scientists17 investigated the regeneration of  mastoid air 
cells. Studies on mastoid ventilation have shown conflicting 
findings. Studies by Holmquist and Bonding showed that 
mastoid ventilation had an impact on surgical outcomes. 
However, other researchers failed to find this connection.15-17 
In our investigation, we too got similar findings. We 
evaluated superior outcomes in the well-ventilated group in 
terms of  graft success and hearing improvement.

Limitations of the study
The MVT had a beneficial effect on the final outcome of  
combined approach tympanoplasty in cases of  CSOM.

CONCLUSION

We conclude that majority of  cases studied showed 
sclerosed mastoids, and this decreased pneumatization 
is an effect of  chronic middle ear inflammation. The 
results, thus, confirmed that cases with MVT showed 
better air-bone closures and hearing improvement 
than cases WMVT. The post-operative discharge 
and graft failure were significantly more in cases of  
WMVT. Complication of  MVT such as MVT block 
was seen in some cases. Cases with MVT showed better 
overall success rate than cases WMVT. Hence, the 
MVT had a beneficial effect on the final outcome of  
combined approach tympanoplasty in cases of  CSOM 
tubotympanic type active stage.

ACKNOWLEDGMENT

Authors would like to thank the department faculty and 
their patients; without their support, this study would not 
have been possible.

REFERENCES

1.	 Bowers P and Rosowski JJ. A  lumped-element model of the 
chinchilla middle ear. J Acoust Soc Am. 2019;145(4):1975-1992.

	 https://doi.org/10.1121/1.5094897
2.	 Sun Y, Wang EH, Yu JT, Zhong G, Zhu LX, Wang Y, et al. A novel 

surgery classification for endoscopic approaches to middle ear 
cholesteatoma. Curr Med Sci. 2020;40(1):9-17.

	 https://doi.org/10.1007/s11596-020-2141-0

3.	 Chen YC, Chu YC, Huang CY, Lee YT, Lee WY, Hsu CY, et al. 
Smartphone-based artificial intelligence using a transfer learning 
algorithm for the detection and diagnosis of middle ear diseases: 
A  retrospective deep learning study. EClinicalMedicine. 
2022;51:101543.

	 https://doi.org/10.1016/j.eclinm.2022.101543
4.	 Kumari MM and Kumari S. A comparative study of graft uptake 

and hearing improvement following myringoplasty using 
temporalis fascia and tragal perichondrium in mucosal type of 
COM. Eur J Mol Clin Med. 2022;9(3):1599-1611.

5.	 Luers JC and Hüttenbrink KB. Surgical anatomy and pathology 
of the middle ear. J Anat. 2016;228(2):338-353.

	 https://doi.org/10.1111/joa.12389
6.	 Leach AJ, Homøe P, Chidziva C, Gunasekera H, Kong  K, Bhutta 

MF, et al. Panel 6: Otitis media and associated hearing loss among 
disadvantaged populations and low to middle-income countries. Int 
J Pediatr Otorhinolaryngol. 2020;130 Suppl 1(Suppl 1):109857.

	 https://doi.org/10.1016/j.ijporl.2019.109857
7.	 Alam M, Sharma SC and Hasan SA. Does Eustachian tube 

patency affect the outcome of graft uptake rate and average 
audiological gain in intact canal wall and canal wall down 
mastoidectomies-a study of 50  patients. Int J Med Sci Public 
Health. 2017;6(2):418-421.

	 https://doi.org/10.5455/ijmsph.2017.02102016635
8.	 Dhingra S, Vir D, Bakshi J and Rishi P. Mapping of audiometric 

analysis with microbiological findings in patients with chronic 
suppurative otitis media (CSOM): A  neglected clinical 
manifestation. J Crit Rev Clin Lab Sci. 2023;2022:1-21.

	 https://doi.org/10.1080/10408363.2022.2158173
9.	 Loock JW. Perichondritis of the external ear. In: Paediatrics, 

the Ear, Skull Base. Florida, United States: CRC Press; 2018. 
p. 959-962.

10.	 Smith MC, Huins C and Bhutta M. Surgical treatment of chronic 
ear disease in remote or resource-constrained environments. 
J Laryngol Otol. 2019;133(1):49-58.

	 https://doi.org/10.1017/S0022215118002165
11.	 Swain SK, Shajahan N and Mohapatra A. Middle ear barotrauma 

and facial baroparesis in underwater diving-a scoping review. 
J Mar Med Soc. 2020;22(2):118-122.

	 https://doi.org/10.4103/jmms.jmms_27_20
12.	 Dexian Tan A, Ng JH, Lim SA, Low DY and Yuen HW. Classification 

of temporal bone pneumatization on high-resolution computed 
tomography: Prevalence patterns and implications. Otolaryngol 
Head Neck Surg. 2018;159(4):743-749.

	 https://doi.org/10.1177/0194599818778268
13.	 Flisberg K, Ingelstedt S and Örtegren U. On middle ear pressure. 

Acta Otolaryngol. 1963;56(182):43-56.
	 https://doi.org/10.3109/00016486309139992
14.	 Motegi M, Yamamoto Y, Akutsu T, Nakajima T, Takahashi M, 

Sampei S, et al. Retrograde mastoidectomy with canal wall 
reconstruction versus intact canal wall tympanomastoidectomy 
for cholesteatoma with minimal mastoid extension. Eur Arch 
Otorhinolaryngol. 2022;279(11):5113-5121.

	 https://doi.org/10.1007/s00405-022-07351-5
15.	 Motegi M, Yamamoto Y, Akutsu T, Kurihara S, Takahashi M, 

Sampei S, et al. Impact of sclerotic lesions on the surgical 
outcome of cholesteatoma. Otol Neurotol. 2022;43(6):657-665.

	 https://doi.org/10.1097/mao.0000000000003564
16.	 Parelkar K, Thorawade V, Marfatia H and Shere D. Endoscopic 

cartilage tympanoplasty: Full thickness and partial thickness 
tragal graft. Braz J Otorhinolaryngol. 2020;86(3):308-314.



Dharmagadda, et al.: Mastoid ventilation tube in tympanoplasty

Asian Journal of Medical Sciences | Apr 2023 | Vol 14 | Issue 4	 125

	 https://doi.org/10.1016/j.bjorl.2018.12.006
17.	 Li B, Zhou L, Wang M, Wang Y and Zou J. Endoscopic versus 

microscopic surgery for treatment of middle ear cholesteatoma: 

A  systematic review and meta-analysis. Am J Otolaryngol. 
2021;42(2):102451.

	 https://doi.org/10.1016/j.amjoto.2020.102451

Authors’ Contributions:
HSD- Concept and design of the study, prepared first draft of manuscript; KB- Interpreted the results; reviewed the literature and manuscript preparation; 
SKP- Concept, coordination, statistical analysis and interpretation, preparation of manuscript and revision of the manuscript.

Work attributed to:
Government Medical College and Government General Hospital, Nizamabad, Telangana, India.

ORCID ID:
Dr. Harish Swamy Dharmagadda -   https://orcid.org/0000-0001-9262-9321

Source of Funding: Nil, Conflicts of Interest: None declared.

https://orcid.org/0000-0001-9262-9321
https://orcid.org/0000-0001-9262-9321

