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Abstract

An original way for reconstruction lateral wall of the attic after separate
atticoanthrotomy is proposed and demonstrated using a clinical case. Patient
P. (33 years old) with chronic left-sided epitympanoantral suppurative otitis
media. Left-sided mixed hearing loss of grade 3 (air-bone interval 50-55 dB).
Under general anesthesia, a retroauricular approach to the tympanic cavity was
performed, separate atticoanthrotomy was performed, pathological contents of
the middle ear cavities were removed, and autofascia and autocartilage were
harvested. According to the original technique, the cartilage plates were placed
together and sutured with a 4-0 size absorbable braided polyglactin 910 suture
using an atraumatic needle. The needle was first inserted through the center
of both cartilage plates from front to back, withdrawn, and re-inserted near
the previous needle entry point from back to front. The resulting loop was
not tightened. Next, the cartilage was re-inserted from front to back near the
previous needle entry point, forming a second loop through which the end of
the suture without the needle was threaded. Both loops were then tightened.
The suture was passed from the external auditory canal through the attic into
the antrum and out into the external auditory canal. The sutured plates were
placed in the attic so that their ends were adjacent to the posterior wall of the
external auditory canal. The ends of the sutures were tightened with a trial knot

so that the tension of the suture pressed the cartilaginous plates against the
posterior wall of the external auditory canal. A mark was made where the knot
touched the outer edge of the posterior bony wall of the external auditory canal,
the knot was unraveled, a groove was made in the area of the mark, the ends
of the suture were retightened, and a knot was tied in the groove. Ossicular
chain reconstruction with a 2.25 mm partial prosthesis, tympanoplasty with
fascia and cartilage, wound suturing, and packing of the external auditory canal
were performed. After one year, the air-bone interval was 10 dB. Computed
tomography of the temporal bones showed no recurrence of cholesteatoma,
and reconstruction of the lateral wall of the attic was satisfactory.
Conclusion. The development and implementation of new reconstructive
techniques in chronic suppurative otitis media surgery expands the capabilities
and enhances the physician’s skills. The proposed technique for forming
the lateral attic wall after separate atticoanthrotomy effectively restores the
anatomical relationship between the middle ear and the external auditory canal
and has practical significance.
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HoBbin cN0CO6 pPEKOHCTPYKUMUU NnaTepasibHOW CTEHKU
aTTUKa Npu pa3fesibHOM aTTUKOAHTPOTOMUU

N.U. MoposoBs! 2 H.B. lopbyHoBal, K.B. BynaHos!?, A.l. Abgynnae?

IPKY3 «lmaBHbIR knuHK4Yeckuii rocnutans MBJ1 Poccuuy (Mocksa, Poccuitckas degepauus)
20I'bOY BO «POCBUOTEX» (Mocksa, Poccuitckas degepauus)

AHHOTauumsa

ITpenyoxeHa opurkHaIbHast METOAMKA PeKOHCTPYKIIMH JIaTepaIbHOM CTeHKU
aTTUKa T10CIle pasfebHOM aTTUKOAHTPOTOMUH, KOTOpast IPOJeMOHCTPUPOBaHa
Ha KirHU4eckoM npumepe. [lanuent I1. (33 seT), qUarHo3: XpOHUYeCKUN
JIeBOCTOPOHHUU 3NUTUMIIAHOAHTPAJIbHBIM THOMHBIA CPefHUU OTHUT.
JleBOCTOpPOHHSS CMelllaHHAsl TYTOYXOCTb 3 CTeleH! (KOCTHO-BO3IYIIHBIH
untepBan 50-55 J16). [Tox obieit anecTe3uel oCyIIeCTBIEHbl peTpoaypH-
KYJISIPHBIN JOCTYI B 6apabaHHyI0 HOJIOCTh, pasfesbHasi aTTUKOAHTPOTOMUS,
IIaTOJIOTHYeCKoe Cofiep>KUMoe II0JI0CTel CpefiHero yxa ynaseHo, 3a6op ayTo-
dacrumy, ayToxpsia. [InacThHKY XpsiIiia, COIIACHO OPUTMHAIBHOM MeTO[VKe,
CKJIa[[bIBAJI BMeCTe U MIPOIIMBAIN PacCcachIBAIOIMIEHCs IIeTeHOH HUTBIO U3
nmonurnaktraa 910 pasmep 4-0 ¢ arpaBmaTudHOM urioi. CHavasa mpoka-
JIBIBAJIM UITION IO IeHTPy obe IJIACTHUHKYU XPsIlia CIepefiy Ha3al, BLIBOAU-
JIM UITIy ¥ CHOBA IIPOKAJIBIBA/IM PSIOM C TIPeMIbIAYIIUM MeCTOM BXOJa HIVIBI
C3ajiy Hamepe], IIpU 3ToM COPMHUPOBAHHYIO NETII0 He 3aTsSTUBANH, Jajiee
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MOBTOPHO MIPOKAJIBIBAJIN XPSIII] CLIEpPeIH Ha3a [ PSIOM C TIPeIbIIYIIIMM MECTOM
BXOJIa UIVIbI C GOPMHUPOBAHKEM BTOPO# MET/IH, B KOTOPYIO TPOIeBaIy KOHel]
HUTU 6e3 UIIbI, I0CJIe Yero 3aTaruBay obe netTiu. M3 Hapy»kKHOTo CITyXOBOTO
[POXO/a HUTh MIPOBOIVIM Yepe3 aTTHK B aHTPYM ¥ BBIBOIWIN B HAPY>KHBIN
CITyx0Bo# 1poxofi. CIIUThIe IIACTUHDI TOMEIAJIX B aTTHK TaK, YTOObI CBOMM
TOPI[OM OHH MPHJIEXKAJIX K 3a[lHei CTeHKe HAPYXKHOTO CIIYXOBOTO MPOXO/A.
KoH1ib! HUTEl 3aTATMBaNy IPOGHBIM Y3JI0M TaK, YTOOBI CUJIa HATSLDKEHUS] HUTH
MPIKAMaa XpsiieBble IUIACTUHKY K 3a[JHEel CTeHKe HAPYXXHOTO CIIYXOBOTO
mpoxosia. B MecTe mpusieranust y3na K HApy>KHOMY Kpalo 3ajiHell KOCTHOU
CTEHKU Hapy)KHOTO CJIYXOBOTO IPOXO/ia [IeIald MeTKY, Y3€J PacyCKaiii, B
0671aCTH METKH Jeflaiii YTy OJeHuHe-11a3, KOHI[bl HATH TOBTOPHO HATSTHUBAIIHA U
3aBsI3bIBAJIM Y3€J1 B 0O/IACTH YIuTyOrieHrsI-T1a3a. PEKOHCTPYKITHS IIEIH CITyXOBBIX
KOCTOYEK YaCTHYHBIM NPOTEe30M 2,25 MM, TUMIIAHOIUIACTHKA dacuuen u
XPSIIIIOM, YIIMBAHKE PAaHbl, TAMIIOHAMIA HAPY>KHOTO CTyXOBOTO mpoxoza. Yepes
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1 rox — xocTHO-BO3AyLIHBIH HHTepBa 10 J16, Ha KOMIBIOTEPHO# ToMorpadun
BHCOYHBIX KOCTe peli/iuBa X0JIeCTeaTOMbl HET, DeKOHCTPYKIIMS JlaTepalbHOM
CTeHKH aTTHKa COCTOsITelIbHa.

3axuniogenne. PazpaboTka 1 BHeJpeHHe HOBBIX CIIOCOG0B PEKOHCTPYKIUH B
XUPYPruy XPOHUYECKOr0 THOMHOTO CPefIHero OTUTa pacIMpseT BO3MOXHOCTU
U pa3BUBaeT KoMIleTeHIIMH Bpaya. [IpefioxeHHas MeTosinka popMHUPOBaHUS

JlaTepaybHOM CTeHKH aTTHKA I10CTIe pasielbHON aTTUKOAaTPOTOMUHY TT03BOJISIeT
3¢ $eKTUBHO BOCCTAaHOBUTH aHATOMHUYECKOe B3aMMOOTHOIIIEHHE CpeTHero
yXa ¥ Hapy>XHOT'0 CJTyXOBOTO IIPOX0Jia ¥ IMeeT MPAKTUYeCKyI0 3HAYUMOCTb.
KurroueBsle ciioBa: aTTUK, XpsillleBas IJIACTUHKA, XPOHUYECKUH THONHBIN
CPeIHUI OTUT, PEKOHCTPYKIIUS aTTUKA, aTTUKOAHTPOTOMHUSI.

KoH@nukT MHTepecoB: He 3asBiIeH.

Ansa uMTupoBaHms:

Moposzos W.W., lop6yHosa H.B., bBynaHos K.B., A6aynnaes A.l. HoBbli cnoco6
PEKOHCTPYKLUUMW NaTepanbHON CTEHKU aTTMKa NPU pa3fieNibHON aTTUKOAHTPOTOMMUMU.
Hayka u uHHoBauuu B MeduyuHe. 2026;11(1):52-56.

DOI: https://doi.org/10.35693/SIM699573

CeepfieHus 06 aBTopax

*Mopo3oB UBaH Unbuy — kaHa. Meq. HayK, OLIEHT, Ha4anbHUK
OTOPUHONAPWHIOIOTMYECKOTO OTARNEHUA; AOUEHT Kadeapbl OTOPUHONAPHUHIONOMN
MeanumMHCKOro MHCTUTYTa HenpepbIBHOMO 06pa3oBaHMs.

ORCID: https://orcid.org/0000-0002-7178-2594

E-mail: ivmoro@mail.ru

Fop6yHoBa H.B. — Bpay-0TOPUHONAPUHIOMNOr OTOPUHONAPUHIONOMNYECKOTO
oTaeneHus.

ORCID: https://orcid.org/0000-0002-8947-3220

E-mail: natalvyach@mail.ru

BynaHos K.B. — Bpa4-0TOPMHONAPUHIONOr OTOPUHONAPUHTONOMMYECKOTO OTAENEHUS.
ORCID: https://orcid.org/0009-0008-5166-0259

E-mail: bulanovkonst96@mail.ru

A6aynnaeB A.T. — acnupaHT kaceapbl OTOPUHONAPUHIONOMMN

MeanUMHCKOro MHCTUTYTa HENPEpPLIBHOTO 06Pa30BaHMs.

ORCID: https://orcid.org/0009-0008-2188-0584

E-mail: absaludin.abdullaev@mail.ru

*ABmop Ol nepenucku

Cnucok cokpaueHui

XI'CO — XpoHWYeCKWit THOHBINA cpeaHuii oTuT; JICA — naTepanbHas CTeHKa aTTuka;
HCIM — HapyxHbIit cnyxosoit npoxod; MCKT — MynsTucnpansHas KoMnbloTepHas
ToMorpacus.

Monyueno: 26.12.2025
Opo6peHo: 14.01.2026
Ony6nukoBaHo: 18.01.2026

m BACKGROUND

eparate atticoanthrotomy in chronic supputative otitis

media (CSOM) is one of ‘closed type’ sanitizing operations
which, unlike ‘open-type’ surgeries include not only the stage
of removal of the cholesteatoma and the pathological contents,
but the stage of reparation of anatomic compatibility of the
middle ear structures [1-3]. The sanitizing stage being over,
reparation of the access to the antrum and the reconstruction
of the later wall of the attic are performed, which is an integral
part of formation of the frame and the support of the drum
or the neotympanic membrane, especially in the event the
hammer is absent [4].

The requirements for a graft used in the reconstruction of
the attic lateral wall are rigidity and the ability to be shaped
to fit the acquired defect of the attic lateral wall, resistance
to inflammation in the setting of CSOM, and the absence of
graft tissue resorption over time. Another important factor of
successful reconstruction is the possibility of reliable fixation
of the graft in the proper position to prevent its displacement to
the antrum or the tympanic cavity in the early or remote post-
surgery periods, which might necessitate revision surgery [2-6].

We proposed an original method of reconstruction of the
lateral wall of the attic after separate atticoanthrotomy [7],
which is illustrated on a specific clinical case.

m CASE DESCRIPTION

Patient P. (33 years old). Clinical diagnosis: chronic left-
sided epitympanoantral suppurative otitis media. Left-sided
mixed hearing loss of grade 3. Admited to the clinic with
complaints of hearing loss and episodes of purulent discharge
from the ear up to 2 times per year. CSOM over 12 years.

Examination: the left circumaural area is not altered, the
ear canal shows traces of mucous discharge, the tympanic
membrane is thickened and mildly hyperemic, with a
perforation in the pars flaccida. The lateral wall of the attic
is partially eroded by the inflammatory process. Hearing:
whispered speech is perceived at 0 meters (Fig. 1).

Right ear: the tympanic membrane is gray and mobile.
Hearing: whispered speech is perceived at 6 meters. No
vestibular disorders.

According to the multi-spiral computed tomography
(MSCT) of the temporal bones, the cells of the left mastoid

www.innoscience.ru

process are well developed, pneumatization is impaired; the
antrum and attic are filled with pathological content. The lateral
wall of the attic is partially eroded. The head of the malleus and
the body of the incus show carious changes; the long process of
the incus is destroyed by the inflammatory process. The stapes
is preserved. The audiometry shows mixed loss of hearing of
the left ear, the air-bone interval was 35-40 dB.

The surgical treatment was performed under combined
general anesthesia. Under the control of an operating
microscope, a postauricular approach to the tympanic
cavity was performed. A disruption of the ossicular chain
was identified, caused by resorption of the long process
of the incus. The stapes was preserved and mobile. The
cholesteatoma developed to the attic and the additus. The bore
was used to incise the cells of the mastoid process, to perform
the anthrotomy with preservation of the posterior wall of the
external auditory tract (EAT). The pathological contents of the

Figure 1. View of the tympanic membrane and bone defect in the
area of the lateral wall of the attic (the boundaries of the defect are
indicated by arrows).

PucyHok 1. Bud 6apabaHHOU nepenoHKU U KOCMHO20 degekma
B 0bnacmu namepasibHol CmeHKU ammuka (epaHuubl degpekma
yKasaHbl cmpesiKkamu).

53


http://www.innoscience.ru
https://doi.org/10.35693/SIM699573
https://orcid.org/0000-0002-7178-2594
mailto:ivmoro@mail.ru
https://orcid.org/0000-0002-8947-3220
mailto:natalvyach@mail.ru
https://orcid.org/0009-0008-5166-0259
mailto:bulanovkonst96@mail.ru
https://orcid.org/0009-0008-2188-0584
mailto:absaludin.abdullaev@mail.ru

OTOPUHONAPUHIONTIOTNA

Tom 11 (1) 2026

Hayka u UHHOBauUuK B MeauLuHe

Figure 2. Schematic diagram of suture placement on two
cartilaginous plates. Red arrows indicate the direction of needle and
thread movement; the yellow arrow with two ends indicates insertion
of the end of the thread without the needle into the second loop.

PucyHok 2. CxeMa HanoxeHus Wwea Ha 0Be xpsleBble NAacmuHsi.
KpacHble cmpenku — HanpaeneHue OBWKeHUs! uasibli C HUMbIO,
)Kenimasi cmpesika ¢ dByMsl KOHUaMu — BnpasfieHue KoHya Humu 6e3
uasibl BO BMOpPyo Nemsiio.

antrum was removed until the body of the anvil was visualized
from the side of the antrum, the remaining part of the anvil was
removed. Atticotomy was performed using a drill. The head of
the malleus was removed. Under endoscopic control (30°, 45°,
and 70° scopes), sanitization of the tympanic cavity, attic, and
antrum was carried out. Perichondrium, temporal fascia, and
conchal cartilage were harvested from the left postauricular
region for reconstruction of the lateral epitympanic wall and
the access area to the antrum.

According to the original method, the cartilage plates
were placed together and sutured with a 4-0 size absorbable
braided polyglactin 910 suture using an atraumatic needle.
The needle was first inserted through the center of both
cartilage plates from front to back, withdrawn, and re-inserted
near the previous needle entry point from back to front. The
resulting loop was not tightened. Next, the cartilage was re-
inserted from front to back near the previous needle entry
point, forming a second loop through which the end of the
suture without the needle was threaded. Both loops were then
tightened (Fig. 2).

The suture was passed from the external auditory canal
through the attic into the antrum and out into the external
auditory canal. The sutured plates were placed in the attic
so that their ends were adjacent to the posterior wall of
the external auditory canal. The ends of the sutures were
tightened with a trial knot so that the tension of the suture
pressed the cartilaginous plates against the posterior wall
of the external auditory canal. A mark was made where the
knot touched the outer edge of the posterior bony wall of the
external auditory canal, the knot was unraveled, a groove
was made in the area of the mark, the ends of the suture
were retightened, and a knot was tied in the groove (Fig. 3).

Ossicular chain reconstruction with a 2.25 mm partial
titanium prosthesis. He access to the antrum was closed
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Figure 3. A - diagram showing the middle ear cavities and the walls
of the external auditory canal after reconstruction of the lateral wall
of the attic with a cartilaginous graft. B - intraoperative photograph
of a similar stage of the operation; 1 - external auditory canal, 2 -
projection of the neotympanic membrane, 3 - posterior wall of the
external auditory canal, 4 - antromastoid cavity, 5 - cartilaginous
graft, 6 - thread, 7 - knot in the depression-groove at the end of the
posterior wall of the external auditory canal.

PucyHok 3. A — cxema, Ha komopoU u3obpaxeHbl nosiocmu
CpeoHez0 yxa U CMeHKU Hapy>H020 CllyX0BO20 Npoxoda nocne
peKoHCMpyKyuu 1amepanbHol cmeHKU ammuKa XpsiuieBbiM
mpaHcnnaHmamoM. B — uHmpaonepayuoHHasi pomozpacpusi
aHasio2u4yHo20 amana onepauuu; 1 — HapykHbIl cinyxoBoll npoxoo,
2 — npoekyusi HeomumnaHasbHol MeMbpaHsbl, 3 — 3a0HsIs1 cCmeHKa
Hapy»H020 C/lyX0BO20 Npoxooda, 4 — aHmpomacmouodasbHas
nonocmse, 5 — xpsiweBoll mpaHcnaaHmam, 6 — Humb, 7 — y3en B
yenyﬁgeHuu-nasy B mopue 3adHell CmeHKU Hapy>XHO20 CJTyX0BO20
npoxooda.

with cartilage. Tympanoplasty was performed with temporal
fascia. The meatal-tympanal flap was repositioned to its
original position, the wound was sutured by layers, and the
external auditory canal was packed with a hemostatic sponge.

Three weeks after removal of tampons from the external
auditory tract, the examination revealed integrity of the
neotympanal membrane, the repair area had no visible
defects, the hearing improved, the bone-air interval was 15—
20 dB. One year after the operation, the bone-air interval
was 10 dB, and the MSCT of the temporal bones and the
MRI showed no signs of recurrence of the cholesteatoma;
the reconstruction was secure (Fig. 4).

m DISCUSSION

Numerous methods of reconstruction of the lateral wall
of the attic using transplants are reported in literature; all
of them having their proper advantages and disadvantages.
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Figure 4. View of the tympanic membrane and reconstruction
of the lateral wall of the attic 1 year after surgery (the boundaries
of the cartilage transplant are indicated by arrows).

PucyHok 4. Bud 6apabaHHoU nepenoHKU U pekoHCmpyKyuu
namepasbHol cmeHKu ammuka Yepe3 1 200 nocnie onepayuu
(2paHuybl xpssweBo20 mpaHcniaHmama ykasaHbl Cmpesikamu,).

Thus, the use of free bone grafts from the cortical
layer of the temporal bone [8], on the one hand, enables
anatomical reconstruction. On the other hand, it is technically
challenging to first drill out and then shape the graft to the
exact size of the defect using a bur. The absence of tight
contact with the bony walls of the attic may compromise graft
osteointegration, leading to sequestrum formation.

Reconstruction of the lateral wall of the attic is most
commonly performed using a fragment of conchal or tragal
cartilage. This preference is due to the graft's accessibility in
sufficient quantity, ease of shaping to fit the acquired defect
of the lateral wall of the attic, resistance to inflammation in
the setting of CSOM, and lack of postoperative resorption.
However, simply placing the cartilage plate over the
defect without additional fixation can easily lead to graft
displacement during healing [4].

In the event of use of allogeneic [9] or autogenous [10]
cartilage plates, where fixation relies on the elastic properties
of the cartilage plate itself, instability of the formed construct
can lead to changes in its position and shape.

The use of a reconstruction technique for the lateral wall
of the attic involving a chondroperichondrial graft offers a
clear advantage. In this graft, the cartilage size matches the
defect of the lateral wall of the attic, while the perichondrium
exceeds it [11]. This provides excellent “primary” fixation
of the graft to the walls of the external auditory canal, even
in the absence of tight contact between the cartilage and the
bony walls of the attic. The downsides of this method, in
our opinion, are the displacement of the graft in the healing
process due to scarring, tightening or, conversely, thinning
and partial lysis of the perichondrium; the impossibility of
changing the shape and increasing of the thickness of the graft
and, if necessary, reconstructing large defects of the lateral
wall of the attic: the graft is attached to the perichondrium,
and its thickness and shape depend on the cartilage of the
donor area. Besides, an error on part of the surgeon in the
selection of the size and form of the graft in this method of
fixation would require harvesting a second graft, the source
whereof is limited.

Our method utilizing two sutured cartilages allows for
stabilization of the graft in the area of the defect of the
lateral wall of the attic supported by the posterior wall
of the external auditory tract and to prevent formation of
retraction pockets thanks to an increased thickness of the
graft. Suturing with single-thread absorbable 910 polyglactin
through the cartilages involving the posterior osseous wall
of the external auditory tract and fixation of the knot in the
groove area prevents the thread from displacement relatively
to the posterior wall of the external auditory tract and secures
the graft in place in the early postoperative period.

m CONCLUSION

Development and implementation of new reconstruction
techniques in CSOM surgery broadens capabilities and
enhances physician competencies. The proposed method
for reconstructing the lateral wall of the attic after separate
atticoantrotomy effectively restores the anatomical
relationship between the middle ear and the external auditory
canal and is of practical significance. #=
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