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Abstract

Obijective: The role of antibiotics in ear surgery is still controversial. The aim of this
study was to assess their need in cholesteatoma surgery when performing obliteration
with S53P4 bioactive glass, a biocompatible material with antibacterial properties.
Methods: This retrospective cohort study was conducted in a tertiary referral center
between January 2017 and May 2019. Sixty-nine consecutive patients, who underwent
surgery for cholesteatoma removal and/or rehabilitation of canal-wall-down mastoidec-
tomy with mastoid and epitympanic obliteration using S53P4 granules were included.
Before 2019, antibiotics were routinely used (group “w/AB”). Patients received intrave-
nous antibiotics during surgery, oral treatment was continued for 7 days and topical
antibiotics for 1 month. After 2019, no antibiotics were administered (group “w/0AB”).
The primary outcome was the occurrence of early surgical site infection. Secondary out-
comes were late infection, anatomic and functional results at 3 and 12 months.

Results: Twenty-three patients were included in group “w/o0AB” and 46 in group “w/
AB”, with no significant differences in demographics, medical history or follow-up.
Five ears (22%) in group “w/0AB” developed an early infection compared with 2 (4%)
in group “w/AB” (p = .03). The relative risk was 6.11, 95CI1%[1.09;31.96]. Infections
were successfully treated with antibiotics, and no patient underwent surgical removal
of the granules. No late infections or complications were observed. There was no dif-
ference in graft failure or air-bone gap closure at 1 year.

Conclusion: Peri-/post-operative antibiotics prevent early infection in obliteration
surgery with S53P4 granules. Infections can be treated medically without complica-
tions or require removal of the implanted material.

Level of evidence: 4.
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1 | INTRODUCTION
The role of antibiotic administration is still controversial during the peri-
and post-operative periods in surgical procedures for primary or revision
cholesteatoma and rehabilitation of canal-wall-down mastoidectomy.
While some studies have not shown any evidence of some beneficial effect
of antibiotics*™ in contaminated and dirt-infected surgery, where choles-
teatoma is present, others have supported its use in reducing surgical site
infections (SSls) and/or complications.‘r"6 Despite the lack of clinical evi-
dence for the benefit of antibiotics in this condition, a recent state-of-the-
art review recommends its use intraoperatively in clean-contaminated or
contaminated surgery (Evidence: Level 2b, Grade C).” Since the misuse of
antibiotics has been shown to induce bacteria-resistant strains® and expose
patients to potentially serious side effects,’~ 14 there is a real need to under-
stand the necessity of using them in obliteration surgical procedures.
Mastoid and epitympanic obliteration is a surgical technique that
has been shown to significantly reduce the rate of recurrent/residual
disease in cholesteatoma surgery.?> It has also been employed in its
sequelae, such as rehabilitation of canal-wall-down mastoidectomy in
the case of a troublesome cavity.1”'® Many materials have been used
for obliteration.*®*? All large series claimed to use antibiotics when per-
forming such a procedure.*>?°-22 Some of these studies reported the
use of S53P4 bioactive glass (BAG) (Bonalive®, Bonalive Biomaterials
Ltd.) for mastoid and epitympanic obliteration.?*?® It is a bone-
substitute silica-based biomaterial composed of a mixture of oxides
(53% SiO,, 23% Na,O, 20% CaO, and 4% P,0s) known to have anti-
bacterial and anti-biofilm activities. S53P4 BAG has been used as a
bone graft substitute in various clinical applications including chronic
osteomyelitis.2?3 Its antibacterial properties have been proven in

2731733 3nd to date,

many aerobic, anaerobic, and multiresistant bacteria
no mechanism of resistance has been reported.® The inhibition of bac-
terial growth is probably due to the release of ions during the first stage
of implantation, which causes an increase in pH and osmotic pres-
sure.>* S53P4 BAG is also effective in eradicating Staphylococcus aureus
and Pseudomonas aeruginosa in biofilm formation in vitro.3>3>-%7 Bacte-
rial biofilms are present in cholesteatoma and may cause chronicity of
infection,3® since resistance is largely increased in biofilm formation,
leading to failure of antibiotics.3*“° In addition to surgical eradication
of cholesteatoma, obliteration with S53P4 BAG could be effective in
preventing bacterial biofilm formation.

Considering the antibacterial and anti-biofilm activities of S53P4
BAG and since the usefulness of antibiotics in cholesteatoma surgery is
still uncertain, we questioned the use of peri-/post-operative antibiotics
in mastoid and epitympanic obliteration when using S53P4 BAG. The
aim of this study was to retrospectively compare two groups of patients
who underwent surgery with or without peri-/post-operative antibiotics

for early and late SSls, and the 1-year anatomic and functional results.

2 | MATERIALS AND METHODS

This article has been revised according to the STROBE guidelines for
observational studies.** The Ethics Committee of the French Society

of Oto-Rhino-Laryngology approved this retrospective cohort study
(N° 2021-04-010-LA) set in a tertiary otological referral center. All

patients provided written informed consent for the use of their data.

2.1 | Participants

The inclusion criterion was all consecutive patients who underwent
surgery for cholesteatoma removal and/or rehabilitation of a canal-
wall-down mastoidectomy with mastoid and epitympanic obliteration
using S53P4 BAG granules performed by the senior authors between
January 2017 and May 2019. The exclusion criteria were age
<18 years, administration of antibiotics in the 2-week period before

surgery, and incomplete data for primary outcome.

2.2 | Pre-operative assessment

Data from patients were analyzed for demographic characteristics and
risk factors for infection (diabetes, obesity, active smokers, rhinologi-
cal diseases, corticosteroid therapy, neck irradiation, and the American
Society of Anesthesiologists [ASA] score*?). Pre-operatively, patients
underwent clinical examination, and pure-tone audiometry with both
air and bone conduction performed as recommended by the Commit-
tee on Hearing and Equilibrium,*® and imagery with systematic CT

scans and MRI in case with suspected cholesteatoma.

2.3 | Surgery, antibiotic prophylaxis protocol, and
perioperative assessment

The procedures were performed under general anesthesia using a
facial nerve monitoring system (NIM® 3.0, Medtronic). For skin disin-
fection, povidone-iodine was used after shaving hair in the postauri-
cular area. The surgical technique used for obliteration has been
reported previously.???” Briefly, lesions in the middle ear and mastoid
were removed (Figure 1A), and the middle ear was reconstructed
including a tympanic membrane graft (with temporalis fascia and
thinned conchal cartilage) and ossiculoplasty using a titanium ossicular
replacement prosthesis (Kurz®, Heinz Kurz GmbH Medzintechnik)
when required** (Figure 1B). In both canal-wall-up and canal-wall-
down mastoidectomies, mastoid and epitympanic obliteration was
performed using granules (0.5/0.8 mm diameter) of S53P4 BAG
moistened with saline solution. All the paratympanic spaces (including
the anterior epitympanum and supratubal recess) were obliterated
(Figure 1C) up to the level of the mastoid cortex (Figure 1D). Granules
in contact with the skin of the external auditory canal were covered
with cartilage and fibrous tissue.

Antibiotics were routinely administered before January 2019
(group “w/AB”). During surgery, after intraoperative bacteriological
samples had been collected, patients received intravenous antibi-
otic prophylaxis with amoxicillin/clavulanate (2000 mg) or clinda-

mycin (600 mg) in the case of penicillin allergy. Oral treatment
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FIGURE 1

Right canal-wall-up mastoidectomy and type 3 tympanoplasty with mastoid and epitympanic obliteration using S53P4 bioactive

glass. (A) View after removal of all lesions (cholesteatoma and/or inflammatory mucosa) in the middle ear (white star) and mastoid (black star) and
extensive drilling of the cavities, including a large transcanal atticotomy to control the epitympanum (white arrow). All ossicles were removed.

(B) Reconstruction of the middle ear. A tympanic membrane graft is performed with the temporalis fascia and thinned conchal cartilage (black
arrow), and a total ossicular replacement prosthesis is placed (white arrow). (C) Obliteration with S53P4 bioactive glass. All of the paratympanic
spaces, including the anterior epitympanum and supratubal recess (white star), are filled with S53P4 granules, taking care to avoid contact
between the granules and prosthesis. (D) Obliteration is continued up to the level of the mastoid cortex (black arrows)

with amoxicillin/clavulanate (1000 mg, three times daily) or clinda-
mycin (600 mg, three times daily) was continued post-operatively
until the first post-operative visit (usually 7 days after surgery).
Ofloxacin ear drops were administered for 1 month. After 2019,
the senior authors did not administer antibiotics to patients (group
“w/0AB”). Instead of ofloxacin, antiseptic drops (H,O, solution
100 g + boric acid 2.50 g + sodium borate 0.50 g) were prescribed
for 1 month. These drops were used to wet the bioresorbable ear
packing with esterified hyaluronic acid (MeroGel®, Medtronic) to
facilitate its absorption and its removal by aspiration 1 month after
surgery.

Aerobic bacteriological samples were collected during surgery.
The surgical procedure, presence of cholesteatoma, its extent follow-
ing the STAMCO classification*® and duration of surgery were

recorded.

24 | Post-operative assessment
Post-operatively, the patients underwent clinical examination by an
otologist 1 week, and 1, 3, and 12 months after surgery. Infectious
complications (retroauricular swelling, discharge and/or abscess, puru-
lent otorrhea, perichondritis, periauricular cellulitis), facial palsy, signs
of labyrinthitis (worsening of the bone-conducted hearing threshold,
vertigo), and the presence of fever or unusual pain were noted. In the
case of SSI, bacteriological samples were collected from the external
auditory canal or retroauricular wound.

Anatomic results were evaluated using otomicroscopy at 3 and
12 months: dry ear with an intact tympanic membrane and external
auditory canal was considered to indicate a successful procedure.
Functional results were evaluated at 3 and 12 months using the air-

bone gap (ABG) closure, defined as the difference between pre-



ALCIATO ET AL

Laryngoscope

1587

operative and post-operative ABG. The ABG was calculated using the
pure-tone average (mean of 500-1000-2000-4000 Hz) in both air
conduction and bone conduction conditions.*3

The primary outcome was the occurrence of an early SSI, defined
as an infection occurring within the first month after surgery.***” Sec-
ondary outcomes in the two groups were the occurrence of late SSI
(after the first month) and the anatomic and functional results 3 and
12 months after surgery. If an SSI occurred, the bacteria responsible,
any complications due to the infection, and its management were

reported.

2.5 | Statistical analysis
This was performed using Prism for macOS (GraphPad Software).
Quantitative data are presented as mean + SEM; Student's t test was
performed for normally distributed data and the Mann-Whitney test
for data that were not normally distributed. Differences in pre-
operative and post-operative pure-tone audiometry thresholds and
ABG were analyzed using a paired t test or two-way ANOVA. Fisher's
exact test was used to analyze qualitative data. SSI rate was calculated
as the proportion of patients who developed an SSI over 1 month
(early SSI) or from 1 month to 1 year (late SSI) after surgery, for
groups “w/AB” and “w/0AB.” SSI rate was then contrasted as the rel-
ative risk with a 95% confidence interval (Cl).

For all comparisons, p < .05 was considered to indicate a statisti-

cally significant difference.

3 | RESULTS

3.1 | Population and pre-operative data

In total, 69 ears (67 patients) were divided into two groups. Twenty-
three ears (23 patients) operated on without antibiotics were included
in group “w/0AB,” represented by 14 men (61%) and 9 women (39%)
with a mean age of 42 + 3.7 (18-68) years. Forty-six ears (44 patients)
operated on with antibiotics were included in group “w/AB” repre-
sented by 26 males (57%) and 20 females (43%) with a mean age of 46
+ 2.4 (19-76) years. There were no significant differences in terms of
demographic characteristics or risk factors for infection between the
two groups (Table 1). The mean pre-operative air and bone conduction
thresholds were, respectively, 52 £+ 5.5 dB and 26 + 4.3 dB in group
“w/0AB” and 53 + 2.4 dB and 26 + 2.3 dB in group “w/AB” (ns).

3.2 | Surgery and intraoperative findings

Surgery was mostly revision procedures: 15 (65%) in group “w/o0AB”
and 33 (72%) in group “w/AB” (ns) (Table 1). In group “w/oAB,”
14 (61%) underwent a canal-wall-up mastoidectomy, and 9 (39%) a
canal-wall-down mastoidectomy. In group “w/AB,” 29 (63%) under-

went a canal-wall-up mastoidectomy, and 17 (37%) a canal-wall-down

mastoidectomy. Cholesteatoma was present in 15 ears (65%) in group
“w/0AB” and in 36 ears (78%) in group “w/AB” (ns). The groups were
comparable in terms of the STAM classification, complications caused
by cholesteatoma, and ossicular chain status. Tympanoplasties were
mostly represented by type 2 (partial ossicular replacement prosthesis
used on intact stapes) and type 3 (total ossicular replacement prosthe-
sis used on an intact footplate) in both groups (Table 1). The mean
duration of surgery was 147 + 10.2 (90-300) minutes in group “w/
0AB” and 127 + 5.0 (80-250) minutes in group “w/AB” (ns). Patients
were mostly operated on as outpatient, 13 (57%) in group “w/0AB”
and 19 (41%) in group “w/AB.” With regard to length of hospitaliza-
tion after surgery, the mean duration was 1 + 0.1 day in both groups.
No hospitalization was prolonged because of infectious complications.

Intraoperative bacteriological tests were performed in 23 ears in
group “w/oAB” and in 44 ears in group “w/AB.” In group “w/0AB,”
5 ears (22%), including 3 with cholesteatoma were aseptic for all sam-
ples compared with 15 ears (34%), including 9 with cholesteatoma in
group “w/AB” (ns). In the other cases, commensal and pathogenic
bacteria and fungi were identified, sometimes in association (Table 2).

3.3 | Post-operative results

The mean follow-up period was 17 + 1.4 (3-26) and 14 + 1.1 (3-36)
months in groups “w/0AB” and “w/AB,” respectively. Data from all
patients were analyzed for primary outcome (Table 3).

In group “w/0AB,” five cases from 23 (22%) were found to have an
early SSI, three within the first week after surgery, and two within the
first month (Table 4). On the other hand, only 2 cases from 46 (4%) in
group “w/AB” developed an early SSI (p = .03, Fisher's exact test), one
within the first week after surgery, and the other within the first month.
The relative risk of early SSls was 6.11, 95%ClI[1.09;31.96]. SSls were
represented by purulent retroauricular discharge (5 cases) and purulent
otorrhea (2 cases). The bacteria responsible are listed in Table 4. In four
cases (57%), the same bacteria were identified on intraoperative bacteri-
ological tests. All infections were successfully treated with adapted
treatment: oral antibiotics in five cases, intravenous antibiotics in one
case, and local antifungal in one case. No late SSI occurred in either
group “w/oAB” or “w/AB.” No revision surgery with material removal
was necessary. One patient in group “w/0AB” underwent excision of a
small retroauricular fistula under local anesthesia at 3 months. No com-
plications (facial palsy, labyrinthitis, meningitis, intracranial empyema or
abscess, or systemic infection) were noted due to these infections. No
antibiotic-related complications have been reported.

After 3 months, three patients (13%) and eight patients (17%)
were lost to follow-up in groups “w/0AB” and “w/AB,” respectively.
There was no significant difference in anatomic and functional results
between the two groups at 3 and 12 months (Table 3). All but two
patients had an intact tympanic membrane at the last follow-up: two
residual perforations were observed in group “w/AB” and none in
group “w/0AB” (ns). At 12 months, the mean post-operative air and
bone conduction thresholds were 38 £ 5.1 dB and 19 + 3.3 dB in
group “w/oAB” and 44 + 2.9 dB and 24 + 2.6 dB in group “w/AB,”
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respectively (ns). The mean ABG closure was 7+ 2.5 dB and 6
+ 2.3 dB in group “w/0AB” and “w/AB,” respectively (ns), showing a
significant improvement between pre- and post-operative ABG in
both groups (p <.01 in group “w/oAB” and p = .02 in group “w/
0AB,” paired t test).

4 | DISCUSSION

The role of antibiotic prophylaxis in surgery is to reduce the risk of SSI
by limiting bacterial proliferation, and to prevent SSl-related morbidity

TABLE 1
w/AB (n = 46)
No (%) with data 46 (100)
Age, mean (SEM), years 46 (2.4)
Male, no (%) 26 (57)
Risk factors for infection
Diabetes, no (%) 3(7)
Obesity, no (%) 2(4)
Active smokers, no (%) 14 (30)
Rhinologic diseases, no (%) 2 (4)
Corticosteroid therapy, no (%) 0
Head and neck irradiation, no (%) 0
ASA score
1, no (%) 30 (65)
2, no (%) 16 (35)
Preoperative PTA
AC-PTA, mean (SEM), dB 53(2.4)
BC-PTA, mean (SEM), dB 26 (2.3)
ABG, mean (SEM), dB 27 (1.7)
Previous surgery
0, no (%) 13(28)
> 1, no (%) 33(72)
Cholesteatoma, no (%) 36 (78)
STAMCO classification*, No (%) 34 (94)
STAM1, no (%) 6(18)
STAM2, no (%) 7 (20)
STAMS3, no (%) 21 (62)
Cn, no (%) 26 (76)
C1, no (%) 8 (24)
C2, no (%) 0
On, no (%) 6(18)
01, no (%) 8 (24)
02, no (%) 11 (32)
03, no (%) 11 (32)
CWuU
Primary, no (%) 17 (36)
Revision, no (%) 12 (26)

and mortality.*® Its benefits in surgery for cholesteatoma are still sub-
ject to debate, resulting in the inappropriate use of antibiotics.
A Cochrane review analyzing 11 randomized controlled trials did not
find any difference in anatomic and functional results or complications
between groups receiving perioperative antibiotics compared with
placebo or no prophylaxis.*’ Despite this, in a recent paper on
evidence-based use of perioperative antibiotics, Patel et al. recom-
mended intraoperative antibiotic use with little evidence for this
approach.” Given the paucity of studies on this topic and its potential
implications, not only for ENT but also for public health issues, any
additional data to add to the existing literature should be encouraged.

Patients' demographic characteristics, risk factors for infection, pre-operative audiometry and surgical procedure

w/0AB (n = 23) p
23 (100)
42(3.7) 41°
14 (61) .80°
2(9) >0.99°
2(9) .60°
5(22) 57°
2(9) .60°
1(4) .33°
0
79°
14 (61)
9 (39)
52 (5.5) .84¢
26 (4.3) 36
26 (2.7) 822
.59°
8(35)
15 (65)
15 (65) 26°
14 (93)
2 (14)
6(43)
6 (43)
13 (93)
1(7)
0
5 (36)
1(7)
3(21)
5(33)
8 (35) >0.99°

6 (26) 77°
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TABLE 1 (Continued)
w/AB (n = 46)
CWD
Primary, no (%) 5(11)
Revision, no (%) 12 (26)
Recurrent cholesteatoma, no (%) 5(11)
Rehabilitation, no (%) 7 (15)
Type of tympanoplasty
1, no (%) 3(7)
2, no (%) 26 (57)
3, no (%) 16 (35)
4, no (%) 1(2)
Duration, mean (SEM), min 127 (5.0)

w/0AB (n = 23) p
0 16°
9(39) .28°
1(4) .66°
8(35) 340
0 .55°
14 (61) .80°
8(35) >0.99°
1(4) >0.99°
147 (10.2) 092

Abbreviations: AB, antibiotics; ABG, air-bone gap; AC, air conduction; ASA, American Society of Anesthesiologists; BC, bone conduction; CWD, canal-wall-
down; CWU, canal-wall-up; no, number; PTA, pure-tone audiometry; SEM, standard error of mean; w/, with; w/o, without.

aMann-Whitney test.
bFisher's exact test.
“Student's t test.

4STAMCO cholesteatoma classification system: registration of the extent of cholesteatoma (STAM), complications (C), and ossicular chain status (O) during

surgery.

With this in mind, we aimed to evaluate the usefulness of antibiotics
in mastoid and epitympanic obliteration for cholesteatoma using
S53P4 BAG, a biomaterial known to have antibacterial and anti-
biofilm activities.

41 | Keyresults

Our results showed that the relative risk of developing an early SSI
was higher in patients not receiving any antibiotic than in those
receiving peri-/post-operative antibiotics. This indicates that antibi-
otics are necessary to prevent SSI. This is in line with the observations
of Govaerts et al, who found that antibiotic prophylaxis decreased
the early SSI rate in contaminated and dirty ear surgical procedures.’
In their protocol, perioperative cefuroxime was used in the antibiotic
group. The external auditory canal was packed with antibiotic oint-
ment in both groups. Whether any obliteration was performed or not
was not specified. Similar results were obtained by Pierce et al., who
found a higher incidence of SSI in patients receiving no perioperative
antibiotics compared with clindamycin and ceftazidime administered
within 1 h before incision.® As in Govaerts et al.'s paper, all patients
received post-operative otological antibiotic drops, and no mention of
an obliteration procedure was detailed.

In a systematic review of single-stage mastoid obliteration in cho-
lesteatoma surgery (with many different materials, including bone
paté, cartilage, hydroxyapatite, glass ceramic crystals, macroporous
biphasic calcium phosphate, or abdominal fat), van der Toom et al.
reported an SSI rate of 4.9%, which is comparable to that observed in
our group of patients with antibiotics.'®

In our study, all patients with an early SSI were treated with antibi-

otics, and no revision surgery was necessary to remove the implanted

material. This point must be emphasized because heterologous material
risks forming a biofilm on its surface when an SSI occurs, forcing the
implanted material to be removed. It is likely that the antibacterial proper-
ties of S53P4 BAG alone are insufficient to prevent SSI but could prevent
biofilm formation and thus allow medical treatment of the infection with-
out revision surgery for the removal of granules. This is in contrast to
what was observed when we used another biosynthetic material (biphasic
ceramic granules formed by hydroxyapatite and tricalcium phosphate)
that had no antibacterial properties with the same antibiotic prophylaxis
protocol: 3 cases of SSI occurred in 59 patients (5.1%), and in all cases,
we had to remove the granules.'® Several studies using other biomaterials
in obliteration surgery have also reported the need to remove infected
material,*¢°°->% whereas no study using $53P4 presented cases of surgi-
cal removal for infection.'?2°-28 Therefore, $53P4 BAG seems to provide
an important advantage when performing mastoid obliteration, since even
in the case of SSI, it is easily treatable with antibiotics.

No local or intracranial complications were observed in our study.
No late SSls occurred in either group, and there were no differences in
anatomic and functional results at the last follow-up visit. In the litera-
ture, no cases of complications or late SSIs have been reported with
S53P4 BAG.2°"28 This important point deserves mention since, even in
the case of SSI, there is no increased risk for the patient if the infection
is correctly managed. These results confirm the idea of antibacterial and
anti-biofilm activities of S53P4 BAG and encourage the rational prescrip-
tion of antibiotic prophylaxis. However, authors usually reported the use
of antibiotics, including intravenous doses during surgery (cefazoline or
amoxicillin/clavulanate), continued post-operatively orally for a week
(amoxicillin/clavulanate or amoxicillin) when using S53P4 BAG.21:25:26
No information regarding the use of topical drops was provided.

Moreover, a recent study showed that S53P4 BAG seems to
have an inhibitory effect on keratinocyte growth in vitro,>* thus
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adding another attractive feature, especially in cholesteatoma.
Finally, a recent systematic review of mastoid obliteration with bio-
synthetic materials indicated that S53P4 BAG is a very reliable
material’?; its volume remains stable over time, and it can easily be
differentiated from the common pathologies of the temporal bone
on imaging.>®

4.2 | Strengths and limitations

Some strengths of this study should be mentioned. A relatively homo-
geneous population with regard to pathology and ear status was
included in this study, all patients experiencing cholesteatoma or its
sequelae. This allowed us to focus our attention on dirty/

W/AB (n — 44) W/0AB (n — 23) 7 TABLE 2 Results for intraoperative
bacteriological test (n = 67)

Aseptic, no (%) 15 (34) 5(22) 407
Aseptic and cholesteatoma, no (%) 9 (20) 3(13) 522
Staphylococcus®, no (%) 14 (32) 11 (48) 292

S. epidermidis 6(14) 6(26)

S. capitis 2(5) 3(13)

S. aureus 3(7) 1(4)

S. lugdunensis 1(2) 2(9)

S. auricularis 0 2(9)

S. caprae 1(2) 1(4)

S. saprophyticus 1(2) 0

S. haemolyticus 1(2) 0

S. pettekoferi 1(2) 0

S. warneri 1(2) 0
Cutibacterium acnes, no (%) 6(14) 10 (43) .01
Turicella otitidis, no (%) 4(9) 1(4) 652
Pseudomonas aeruginosa, no (%) 1(2) 1(4) >99?
Haemophilus influenza, no (%) 0 1(4)
Corynebacterium, no (%)

C. amycolatum 0 1(4)

C. accolens 0 1(4)

C. tuberculostearicum 1(2) 0
Actinomyces, no (%)

A. odontolyticus 1(2)

A. urogenitalis 1(2)

Actinotignum schaalii 1(2)

Kocuria sp. 0 1(4)
Enterobacteriaceae, no (%)

Klesbiella pneumoniae 0 1(4)

Enterococcus faecalis 1(2)
Polymorphic bacterial flora, no (%) 2 (5)

Anaerobic flora 1(2)
Candida, no (%)

C. albicans 2 (5) 1(4) >.99?

C. parapsilosis 2 (5) 2(9) 607
Aspergillus, no (%)

A. welwitschiae 1(2)

A. flavus 1(2)

Abbreviations: AB, antibiotics; no, number; w/, with; w/o, without.
?Fisher's exact test.

bStaphylococcus was the most frequent bacterial genus, represented by different species, usually found

in association in the same ear.
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TABLE 3 Follow-up, outcomes and

main results w/AB (n = 46) w/0AB (n = 23) p

Follow-up, mean (SEM), months 14 (1.1) 17 (1.4)

SSls
Early SSls, no (%) 2(4) 5(22) .03?

Retroauricular swelling or abscess 2 3
Purulent otorrhea 0 2

Late SSls, no (%) 0 0

M3
No (%) with data 46 (100) 23(100) >.99?
Dry ear, no (%) 45 (98) 23 (100) >.99?
Intact TM, no (%) 45(98) 23 (100) >.997
Intact EAC, no (%) 46 (100) 23 (100) >99?
AC-PTA, mean (SEM), dB 44 (2.7) 47 (5.8) .90°
BC-PTA, mean (SEM), dB 23(2.5) 27(5.2) 86"
ABG, mean (SEM), dB 21(1.4) 21 (2.6) .87¢

M12
No. (%) with data 38 (83) 20 (87) 742
Dry ear, no (%) 36 (95) 20 (100) >.99?
Intact TM, no (%) 36 (95) 20 (100) >.997
Intact EAC, no (%) 38 (100) 20 (100) >.997
AC-PTA, mean (SEM), dB 44(2.9) 38 (5.1) .07°
BC-PTA, mean (SEM), dB 24 (2.6) 20 (3.3) .20°
ABG, mean (SEM), dB 21(1.8) 17 (2.9) .32¢
ABG closure, mean (SEM), dB 6(2.3) 7 (2.5) 69°

Abbreviations: AB, antibiotics; ABG, air-bone gap; AC, air conduction; BC, bone conduction; EAC,
external auditory canal; M3, follow-up at 3 months; M12, follow-up at 12 months; no, number; PTA,
pure-tone audiometry; SEM, standard error of mean; SSls, surgical site infections; TM, tympanic
membrane; w/, with; w/o, without.

Fisher's exact test.
PMann-Whitney test.
Student's t test.

contaminated ear surgery, where peri-/post-operative antibiotics are
generally recommended. We focused our attention solely on cases
who underwent surgery for mastoid obliteration and, to the best of
our knowledge, as yet, no other studies have been published compar-
ing antibiotic protocols when performing mastoid obliteration. In fact,
all large series of mastoid obliteration cases claimed to use peri-/post-
operative antibiotics.2>2°-2224-27 Moreover, the surgical technique
and post-operative follow-up were quite homogenous, reducing the
possibility of bias due to these variables. Finally, the total absence of
any antibiotics (either general or local) in the group treated without
antibiotics made comparison with the group treated with antibiotics
more reliable.

This study had several important limitations that could affect the
interpretation and generalization of our results. The retrospective
design introduced methodological biases that were difficult to over-
come. The follow-up was not long enough to provide meaningful
results about cholesteatoma recidivism. Even though this was not the

aim of this study, one could assume that, with longer follow-up, there

might be differences between groups. The limited number of patients
included have restricted the validity of the results, and the statistical

power of the study was low.

4.3 | Interpretation

Therefore, our results should be interpreted with caution. Peri-/post-
operative antibiotics seem to reduce the incidence of SSI. However,
when SSI occurs, it can be treated with antibiotics without revision
surgery, complications, or increased risk for the patient. Therefore,
from the point of view of the patient and surgeon, peri-/post-
operative antibiotic therapy can be recommended.® Nevertheless,
from the standpoint of limiting the use of antibiotics, and in order to
reduce their associated complications, this recommendation can no
longer be valid since, in the group with no peri-/post-operative antibi-
otics, we limited their prescription to only a few who developed an

SSI. Moreover, this approach limits health costs.
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It is also important to note that our results were obtained using
S53P4 BAG, which exhibits antibacterial properties. The generaliza-
tion can be limited if other materials are used.

5 | CONCLUSION

The use of peri-/post-operative antibiotics appears to reduce SSls
when dealing with contaminated and dirty ear surgical procedures for
obliteration. When an infection occurs, S53P4 BAG can allow it to be
treated medically without the need to surgically remove the implanted
material. Further prospective studies are necessary to confirm these
results in order to reduce the consumption of antibiotics.
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