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Introduction

The surgical methods for chronic otitis media proposed by 
the American Society of Otolaryngology in 1964 included (and 
remain to the present day) radical mastoidectomy, modified 
radical mastoidectomy, mastoid obliteration, myringoplasty, 
tympanoplasty, and tympanoplasty with mastoidectomy. In 
1910, Gustave Bondy reported on a modified radical mastoid-
ectomy technique applicable to patients with an attic choles-
teatoma who had only perforation of pars flaccida without os-
sicle and pars tensa lesions, and attempted removal of the mas-
toid cell inflammation to preserve hearing.1-3)

In the Bondy operation, the operation window is made th-
rough an external auditory canal via removal of superior and 
posterior walls without managing the middle ears.4-7) To date, 
there have been only a few reports of the use of the procedure 
in Korea. Berrettini, et al.8) and Sanna, et al.9) reported the re-
sults of modified Bondy operation, and also reported that good 

functional results and low recurrence in cases where pre-op-
erative hearing is good and when the cholesteatoma is con-
fined to the epitympanum without ossicle and pars tensa le-
sions.10-12)

The present study was undertaken to analyze the clinical 
features and the results of hearing through cases of modified 
Bondy operation in our clinic for last 13 years. The aim was to 
suggest appropriate indications for the operation and its use-
fulness.

Materials and Methods

This study was a retrospective chart review of 15 patients 
who had undergone the modified Bondy operation in our ter-
tiary hospital between 1996 and 2010. The operation for all 
patients involved an open cavity mastoidectomy including the 
superior and posterior wall of the bony external auditory canal 
without manipulation of middle ear structures such as the 
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ear drum and ossicle. All operations were carried out in case 
of cholesteatoma with little modification of ear drum, ossicle, 
and middle ear structure, and when the hearing on one side of 
the lesion was better than the opposite side or when hearing 
was only on one side. The operational procedure involved el-
evation of the tympanomeatal flap to the tympanic ring to 
confirm the lesion of epitympanum, middle ear, and ossicular 
chain by lifting up the posterior part of the ear drum, with no 
further tympanotomy conducted. Mastoidectomy and atticot-
omy were done to remove all air cells, all cholesteatoma in at-
tic and mastoid were removed, but pars flaccida was preserv-
ed to maintain the ossicular chain (Fig. 1). Data concerning 
patient age, gender, chief complaint, diagnosis, hearing level, 
endoscopic findings, temporal bone computed tomography 
findings, and recurrence were analyzed, and especially pure 
tone average (PTA; 0.5, 1, 2, 3 kHz) was compared between 
pre-operative and post-operative hearing levels at 2-3 months. 
SPSS version 12.0 software (SPSS, Chicago, IL, USA) was 
used for analyses. Significance was determined using Wilcox-
on signed rank test and a p value＜0.05 was considered sig-
nificant. 

Results

Fifteen 15 patients (nine males, six females, mean age 35.3 

±14 years, range 18-65 years) underwent the modified Bon-
dy operation at our center from 1996-2010 (Table 1). The 
chief complaints of the patients were otorrhea (n=12, involv-
ing nine cases of purulent otorrhea and three cases of bloody 
otorrhea), hearing impairment (n=1), and accident (n=2). The 
lesion was located in the left-side in four patients and on the 
right-side in 11 patients. Post-operative diagnoses were attic 
cholesteatoma (n=9; involving one case of huge cholesteato-
ma with lateral sinus thrombophlebitis), three cases of ex-
ternal auditory canal cholesteatoma, one case of sinus cho-
lesteatoma, and two cases of recurrent cholesteatoma (Fig. 2). 

Pre-operative hearing tests were performed in all 15 cases 
and post-operative (8-12 weeks) PTA was determined in 10 
cases. Pre-operative and post-operative mean air conduction 
was 27.4±18.3 dBHL and 26.0±10.7 dBHL, respectively 
(p=0.72), and pre-operative and post-operative mean bone 

Table 1. Clinical characteristics of cases with modified Bondy op-
erations

Gender (male : female) 09 : 6
Age, years (mean±SD) 35.3±14
Site (right : left) 11 : 4
Duration, years (mean±SD) 8±15.4
Operation period, days (mean±SD) 84±66
Post-operation F/U period, days (mean±SD) 127±26
SD: standard deviation, F/U: follow up

Fig. 1. Modified Bondy operation. 
Eardrum photo (A) shows attic des-
truction and the operative finding (B) 
shows the remained eardrum and 
cholesteatoma matrix adhered to 
epitympanum. Temporal bone CT (C) 
shows soft density filled in the antrum 
(arrow) and the eroded scutum (ar-
row head). Pure tone audiogram (D) 
shows postoperative hearing that 
was similar to preoperative hearing. 
T: tympanic membrane, E: epitym-
panum, F: facial ridge, A: antrum, CT: 
computed tomography. 
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conduction (BC) was 9.6±6.5 dBHL and 7.4±6.2 dBHL, 
respectively (p=0.23). Pre-operative and post-operative 
mean air-bone gap (ABG) was 17.8±14.3 dBHL and 18.7±
11.7 dBHL, respectively, indicating similar hearing before 
and following surgery (p=0.71)(Table 2). Preoperative ABG 
exceeded 25 dB in two of the 10 post-operative hearing tests: 
two cases were an improved pre-operative and post-operative 
ABG to ＞20 dB, two cases were improved to ＜10 dB, one 
case exhibited no pre-operative and post-operative difference, 
two cases exhibited deterioration to ＜10 dB, two cases deteri-
orated to ＜10-20 dB, and one case deteriorated ＞30 dB (Ta-
ble 3). Fig. 3 showed the change of hearing thres-holds in in-
dividual cases. 

Just after the operation, two cases displayed symptoms of 
granuloma and otorrhea related to the use of otic solution. For 
post-operative follow-up (3 months-to-3 years), no recurrence 
or complications occurred, and additional surgery was unnec-
essary.

Discussion

The primary goal of a cholesteatoma operation is to remove 
the lesion completely and to maintain hearing without any 
complications. The methods to remove the mastoid lesion in 
a cholesteatoma operation are roughly divided in canal wall 
up mastoidectomy and canal wall down mastoidectomy. The 
advantages of canal wall up mastoidectomy include less reg-

ular monitoring needs, more avoidance of labyrinth stimuli, 
easy subsequent use of a hearing aid, and greater possibility of 
post-operative hearing improvement. Disadvantagpes in-
clude technical difficulty, possibility of a subsequent opera-
tion, and recurrence of cholesteatoma by the formation in the 
retraction pocket. Although the canal wall down mastoidecto-
my is easy, speedy, and safe, it necessitates continuous treat-
ments, probability of repeated otorrhea, and a much longer 
healing period.11)

The recent trend in middle ear surgery has been to choose 
the best method for each case. This makes standardized sur-
gery impossible, and all cases should be individualized. The 

Table 2. Hearing of cases with modified Bondy operations

Pre-operative Post-operative p 
PTA AC (dBHL) 27.4±18.3 26.0±10.7 0.72
PTA BC (dBHL) 09.6±06.5 07.4±06.2 0.23
ABG (dBHL) 17.8±14.3 18.7±11.7 0.71
Wilcoxon singed rank test. PTA: pure tone average, AC: air con-
duction, BC: bone conduction, ABG: air-bone gap

Table 3. Number of cases falling in the different air-bone gap (10 
cases)

Air-bone gap (dBHL) Pre-operative, n Post-operative, n
00-10 3 1
11-20 5 6
21-30 0 1
＞30 2 2
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Fig. 2. Post-operative diagnosis of cases with modified Bondy op-
eration. EAC: external auditory canal.

Fig. 3. Pure tone average of pre- and post-modified Bondy opera-
tion. PREAC: pre-operation air conduction, POSTAC: post-opera-
tion air conduction, PREBC: pre-operation bone conduction, PO-
STBC: post-operation bone conduction, PREABG: pre-operation 
air bone gap, POSTABG: post-operation air bone gap.
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selection of the surgery method should be decided after com-
plete understanding of the relationship between anatomical 
structure and the range in the lesions because of the superpo-
sition of multiple pathological factors in otitis media with its 
various locations. Interest in the Bondy procedure was gener-
ated immediately upon its report in 1910.12-14) However, there 
have been few reports concerning the operation. 

Recent reports have indicated that the modified Bondy op-
eration could be performed in cases when normal or good 
hearing condition (pre-operative air bone gap ≤25 dB), when 
attic cholesteatoma does not involve a lesion of the ossicle and 
pars tensa, or when the hearing of the lesion side is better than 
the other side (if the other side has hearing capability). Also, 
the operation is warranted when the attic cholesteatoma in-
volves a less effective ossicular chain but the conduction of 
ossicle is good in the superior-hearing (perhaps only) ear.9,11,14)

The modified Bondy operation can preserve hearing well, 
with previous studies reporting 77-88% of cases demonstrat-
ing no changes or improvement, as compared with pre-opera-
tive air bone gap measurements.10,11) Presently, no changes or 
improvement in air bone gap was evident in 70% of the cases, 
which was reduced in hearing post-operatively compared to 
references. But, statistically, there were no significant differ-
ences in pre-operative/post-operative air conduction and bone 
conduction, similar to the air bone gap. Another study report-
ed no mean differences in pre-operative/post-operative air con-
duction and bone conduction, and also reported no pre-opera-
tive/post-operative air bone gap.8-10) Even though some cases 
experienced high tone sensorineural hearing loss caused by 
acoustic trauma related to the use of the drill during the oper-
ation,9) there were no differences in our clinic between PTA in 
high tone post-operatively and hearing level pre-operatively, 
and all BC were within 20 dBHL after the operation. Although 
the period of regular follow-up was limited to the short-term, 
there were no complications, no recurrences, and no reopera-
tions in any of the cases. 

The collective past and present results indicate that the 
modified Bondy operation will be useful as one of modified 
radical mastoidectomy in cases of cholesteatoma that do not 

have any modification in middle ear structure.

Conclusion

In cases of attic cholesteatoma patients who have good 
hearing without any serious modification in drum and ossicle, 
regardless of any mastoid destruction and inflammation, the 
modified Bondy operation could be a good procedure to main-
atain hearing and prevent post-operative recurrence.
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