Imaging in laryngeal cancers — Buzyaau3amnusi paka ropranu
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Ilepesen Anopeii FOpvesuu (aka AUS) (nepesedennbiii mexkcm opucunana cOXpaneH, 8bloeieH
KYpCU8om)

Abstract - Pedepar

Imaging plays an important complementary role to clinical examination and endoscopic biopsy
in the evaluation of laryngeal cancers. A vast majority of these cancers are squamous cell
carcinomas (SCC). Cross-sectional imaging with contrast-enhanced computed tomography (CT)
and magnetic resonance (MR) imaging allows excellent depiction of the intricate anatomy of the
larynx and the characteristic patterns of submucosal tumor extension. CT, MRI and more
recently PET-CT, also provide vital information about the status of cervical nodal disease,
systemic metastases and any synchronous malignancies. Additionally, certain imaging-based
parameters like tumor volume and cartilaginous abnormalities have been used to predict the
success of primary radiotherapy or surgery in these patients. Integration of radiological findings
with endoscopic evaluation greatly improves the pretherapeutic staging accuracy of laryngeal
cancers, and significantly impacts the choice of management strategies in these patients.
Imaging studies also help in the post-therapeutic surveillance and follow-up of patients with
laryngeal cancers. In this article, we review the currently used laryngeal imaging techniques and
protocols, the key anatomic structures relevant to tumor spread and the characteristic patterns
of submucosal extension and invasion of laryngeal cancer. The role of CT, MRI and PET-CT in
the evaluation of patients with laryngeal SCC and the impact of imaging findings on prognosis
and clinical management is also discussed.

Buzyanu3zaius urpaet BaKHYIO BCIOMOTaTEeNbHYIO POJIb KIMHUUYECKOTO 00CIIEI0BaHUS U
HH/I0CKONMYECKON OMOIICUU B OLIEHKE paka ropranu. [logasistomniee O0JbIIMHCTBO ATUX BUIOB
paka — miockokjJaerounas kapuunoma (SCC). Kpocc-cekimoHHbIe H300paKeHUs
KOMIbIoTepHON ToMorpaduu ¢ konTpacTHbIM yeusieHueM (KT) u marautHo-pe3onancHas (MP)
BU3YaJIM3alys M03BOJISAET IPEBOCXOAHO BU3YAIN3UPOBATh CJI0KHYIO aHATOMUIO TOPTaHU U
XapaKTEePHBIX PaIUOJIOTHYECKUX CHHIPOMOB MOJCIN3UCTOr0 pacnpoctpaneHus omnyxonu. KT,
MPT u coBceMm HenaBHO [IDT-KT, Takke obecrnednBaroT )XH3HEHHO BAKHYIO HH(POPMAIIHIO O
COCTOSTHUM METACTaTUYECKOI0 MOopakeHHs! TMM(OY3JIOB I1I€U, paCIPOCTPAHEHHBIX CUCTEMHBIX
METacTa30B U KaKUX-TMOO CHHXPOHHBIX 3JI0KaUeCTBEHHBIX HOBOOOpazoBaHuii. Kpome toro,
HEKOTOpbIEe N300paKeHHsI Ha OCHOBE TaKUX IMapaMeTpoB, KaK 00BEM OIYXOJIM U OPAKEHUS
XpsALIel TOpTaH! OBUIM UCTIOIBb30BaHBI JJIsl IPOTHO3UPOBAHUS yCIieXa MePBUYHOM JTy4eBOit
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TEpanuy WK XUPYyPrUIeCKOro BMEIIATeIbCTBA y ATHX NanueHToB. O0beAnHeHne
PEHTTEHOJIOTUYECKUX JAaHHBIX C YHAOCKOINYECKON OLICHKOW 3HAYUTEIIBHO YJIy4IlaeT
JIOTEPANIEBTUYECKYI0 TOYHOCTb IIOCTAHOBKH F'OPTAaHU PaKa, U B 3HAUUTEIILHON CTEIICHU BIUAET
Ha BBIOOp cTpaTeruil BeeHus 3TUX O0JIbHBIX. Busyanusupyroiye ncciie0BaHus TakKe
MOMOTAIOT B MOCT-TEPANIeBTUYECKOM HAOIIOIEHUH U KOHTPOJISI MAIEHTOB C paKOM ropTanu. B
9TOM CTaThE MBI PACCMOTPUM HUCIIOJIb3YEMBIE B HACTOALIEE BPEMSI METO/Ibl BU3yaIU3alluu
TOPTaHU U IIPOTOKOJIBI, KIIFOUYEBBIE AaHATOMUYECKUE CTPYKTYPbI, UMEIOIINE OTHOLIECHUE K
pacpoCTPaHEHUIO OIYXOJIM U XapaKTEPHbIE 3aKOHOMEPHOCTH MOJACIU3UCTOrO PACIIPOCTPAaHEHUS
¥ MHBa3uM paka ropranu. O6cyxaaercs taxke poib KT, MPT u II9T-KT B onienke manueHToB
¢ SCC ropranu 1 N0CIEACTBUS BBIBOJOB N300paK€HHH IO POTHO3Y U KIIMHUYECKOMY BE/ICHUIO.

Keywords: CT; imaging; laryngeal cancer; MRI; post-treatment; staging
Introduction - Beenenue

Cancers of the larynx constitute about 25% of all head and neck malignancies. They commonly
present in adults between 50 and 70 years and show a strong male predominance. [ Over 90%
of these cancers are squamous cell carcinomas (SCC). Tobacco smoking and alcohol
consumption are important risk factors for laryngeal SCC. 21 patients with laryngeal SCC
have a; ?igher risk for synchronous malignancies arising from the lung and upper aerodigestive
tract. B3

Pak ropranu cocraBisieT okojo 25% Bcex 3710Ka4eCTBEHHBIX HOBOOOPA30BaHU I'OJIOBBI U ILIEH.
OnHM 00BIYHO BO3HUKAIOT Y B3pOCIBIX B Bo3pacte oT 50 10 70 j1eT 1 IEMOHCTPUPYIOT SIBHOE
npeoGnananue myxuus. [ Bonee 90% 3THX BUIOB paka — mIocKokineToyHas kapaunoma (SCC).
Kypenue tabaka u ynorpeOieHne aqKorois sSBISIOTCS BXXHBIMU (akTopamu prcka st SCC
ropranu. M 2 TTanmentrr ¢ SCC ropranu umeroT Gonee BHICOKMIA PUCK CHHXPOHHBIX
3]10Ka4YEeCTBEHHEIX OITyX0Jieil, BOSHUKAIOIIMX B JIETKHX U BEPXHEM ITHIIEBApUTEIbHOM TpakTe. [l

Majority of these SCCs are readily identified at endoscopy. Integration of endoscopic findings
with cross-sectional imaging to assess the submucosal and loco-regional extent of the SCC
improves the T staging accuracy and influences the treatment decisions in these patients.
Imaging also provides information about the nodal disease, systemic metastases, any
synchronous tumors and recurrent disease. [l

bonbummHcTBO M3 31X SCCs N1erko WASHTUPHUIUPYIOTCS Ha SHAOCKONUU. MHTerpanus
9HJIOCKOITUYECKUX HAaXO/0K C KPOCC-CEKIIMOHHBIMU M300paKEHUSAMH JUIsl OLICHKH
MOJICIIU3UCTOTO B MeCTHOTO pactpoctpaneHuss SCC MOBBIIAET TOYHOCTH CTaAupoBanus T u
BJIMSIET Ha PELICHUsI OTHOCUTENBHO JICYEHUS 3TUX NalMeHToB. M300paXkeHust Takxke
IPEIOCTABIISAIOT NH(OPMALIMIO O METACTaTUYECKOM MOPaKEHUH, CUCTEMHBIX METacTa3ax, KaKux-
60 CHHXPOHHBIX OITYXOJNeH U peruuBa 3a6onesanus. [

This article reviews the standard imaging protocols to evaluate the larynx and the key
anatomical structures relevant to tumor spread, and illustrates the characteristic patterns of
submucosal spread of this SCC. The influence of imaging findings on prognosis and choice of
treatment options in these patients is also described.

B aT0i1 cTaThe paccMaTpuUBarOTCs CTaHIAPTHBIC TPOTOKOJBI BU3YAIH3AIIUN TSI OLICHKU TOPTaH!
Y KJIFOUEBBIX aHATOMHYECKUX CTPYKTYpP, UMEIOIIME OTHOILIEHHUE K paCPOCTPAHEHUIO OITYXOJH, U
WLTIOCTPUPYET XapaKTepHbIE MOJIEIH MTOACITM3UCTOr0 pacpocTpaHenus 3Tux kapiuHoM (SCC).
Taxe OMUCBHIBAIOTCS BIUSHUE PE3yIbTAaTOB BU3yaln3alliy Ha MPOTHO3 M BEIOOP BapHUAHTOB
JICYCHUS y ITUX OOTHHBIX.



Imaging Protocols — IIpoTokoabl BU3yaau3anu
CT-KT

Evaluation of laryngeal SCC requires a contrast CT study of the neck. Excellent images of the
neck are obtained using a multidectector CT (MDCT) following the injection of an iodinated
contrast agent (total dose 35-40 g). The contrast may be hand injected or an automated power
injector may be used, in which case sufficient delay should elapse before scan acquisition
begins. The patient lies in supine position, breathing quietly and is asked to refrain from
coughing or swallowing. Axial scanning is performed from the skull base to the aortic arch with
the acquisition plane parallel to the plane of hyoid bone, to obtain scans parallel to the true
vocal cords. The raw axial image dataset is reconstructed with a section thickness of as little as
0.75 mm to obtain high quality sagittal and coronal reformatted images. A 512 x 512 matrix is
used with a small field of view (FOV) between 16 and 20 cm. All images are reviewed in soft
tissue and bone windows. An additional examination for better assessment of the tumor in

laryngeal ventricle, anterior commisure and aryepiglottic folds may be done with e-phonation.
[51.[6]

Onenka SCC ropranu tpedyer koHTpactHoro KT nccnenoBanus meun. M300paxeHust BBICOKOTO
KauecTBa MMOIyJaroTcs mpu ucnoibszoBanuu multidectector CT (MDCT) mocie nuHbeKIUN
HOIMPOBAHHOT'O KOHTPACTHOTO BeriecTBa (obmias go03a 35-40 r). KoHTpacT MoKeT BBOIUTHCS
BPYUHYIO WJIM TIPU TIOMOIITM aBTOMATU3UPOBAHHOTO UHKEKTOPA, U B 3TOM CIIy4ae JI0JKHO
MIPOUTH IOCTATOYHOE BpeMs (3aJeprKKa) A0 Hauajaa CKaHUPOBaHUs. BOJIbHOI JIeXKUT B
MOJIOKEHUU JIeKa Ha CIIUHE, JBIXaHUE CTIOKOWHO M MPOCAT BO3JIEPKATHCS OT KAl UK
[JIOTaHus. AKCHAIbHOE CKAHUPOBAHHE BBIMIOJIHSAETCS OT OCHOBAHUS Yepena K Ayre aopThl ¢
YCTaHOBKOM TUIOCKOCTH, TTAPAJUICITEHOM IJIOCKOCTH TIOIBS3BIYHON KOCTH, YTOOBI TIOTYIHUTh
CKaHHPOBAaHUE MAPAJUIETFHO HCTUHHBIM T'OJIOCOBBIM CKIIaaKaM. Habop ChIpbIX JaHHBIX
aKCHaJbHBIX M300pa)K€HHE BOCCTAHABIMBAETCA C TOJIIMHOMN cpe3a okouo 0,75 MM s
MOJTyYEHUs BBICOKOTO KaYeCTBa CarUTTAIbHOM M KOPOHATBHON PEKOHCTPYKIIMM U300paKeHUIA.
512 x 512 marpuna ucnomasiyetcs ¢ mosiem 063opa (FOV) mexay 16 u 20 cm. Bee nzo0pakenus
paccMaTpUBAIOTCS B MATKOTKAHHOM UM KOCTHOM OKHaX. JlOMOJIHUTENBHOE 00CIIeJOBaHHUE IS
Jy4Iied OIleHKU OMYyXO0JI B TOPTAHHOM KEITYJ0UKe, MepeIHed KOMUCCYPE U Yepraio-
HaJrOPTAHHBIX CKJIAJKaX MOXET OBITh c/ieNaHo ¢ hoHarueit «iy». L1 [6]

MRI -MPT

A high field MRI scanner using a dedicated neck coil is preferred. A combination of multiplanar
noncontrast T1-weighted, T2-weighted and T2-weighted fat saturation images with postcontrast
T1 fat-suppressed images are routinely used. It is important to take the T1 and T2 sections at the
same levels. A section thickness of 4 mm is preferred with an interslice gap of 0-1 mm. The entire
examination takes about 30 minutes, and the patient is asked to refrain from coughing and
swallowing during the acquisition.

[TpenmoutuTenbHO, TOMOrpad BBICOKOTO MO C TOMOIIBIO CHIEUAIBHON KaTYIIKH IIEH.
CouderaHne MHOTOIIOCKOCTHOM HEKOHTpacTHbIE T 1-B3BenieHHbIe, T2-B3BEIIEHHBIE U
ucnoip3yetcst T2-B3BelIeHHbIE U300paXKeHUs )Kupa HacklleHue postcontrast T1 xupa
MOJaBIIAETCS U300pakeHui perynsipHo. Baxkno, utoOsl B3saTh T1 1 yyactkax T2 Ha TOM ke
ypoBHe. TonmuHa pa3aen 4 MM SBIISIETCS TIPEIITOYTHTENBHBIM ¢ interslice 3a30pom 0-1 mM. Bech
9K3aMEH 3aHMMaeT 0KoJi0 30 MUHYT, ¥ MAllMEHTa IPOCAT BO3AEPKAThCS OT KAl U IJI0TaHUS BO
BpeMsi MpUOOPETEHHUS.

The choice of imaging modality is subject to the availability of the CT or MR scanner and the
expertise in interpretation of the scans, as also the ability of the patient to tolerate an MR
examination. In most institutions, CT is the preferred imaging method for evaluating laryngeal



SCC and MRI is used as a complementary problem-solving tool when CT does not provide all
the information prior to therapy. ["]

Br16op MonansHoCTH H300paxeHuit pu ycinoBun Hamuuus Ha KT i MP-TomorpadoB 1 omibIT
B HHTEPIIPETAIIMN U300paKEHUH, a TAaK)Ke CITOCOOHOCTH NarueHTa nepeaocut MPT
oOcnenoBanue. B OonpmmHcTBe yupexaeHuid, CT sBiseTcs NpeaAnoYTuTeIbHbIM METOJOM
Bu3yanuzanuu st oneHku SCC ropranu u MPT ucnosnbs3yercs B KaueCTBE HHCTPYMEHTA

JOIOJHUTENIBHOrO perteHus npodiem ecinu KT He naer Bcro HHGOPMAIHIO 0 Havaja JIEYEHHs.
(7]

Key Anatomical Features of the Larynx — KiiroueBble aHaTOMHYeCKHE 3JIEMEHThI TOPTAHH

A clear understanding of the laryngeal anatomy is fundamental to the interpretation of CT and
MRI scans of patients with laryngeal SCC. A detailed review of the anatomy [®l is beyond the
scope of this article. A few key anatomical features are discussed below (1 [Figure 1], [Figure
2], [Figure 3] and [Figure 4].

YeTkoe MOHMMaHUE AaHATOMUU FOPTaHU SABJIsIETCss OCHOBOM 17151 nHTepnperanuu KT u MPT y
6obHBIX ¢ kKapruHOMOoit (SCC) ropranu. IToapoOHsIii 0630p aHaToMEH (&) BEIXOIMT 32 paMKu
,I[aHHofI craTbi. HEeCKOIBKO KIIFOUEBBIX aHATOMHYECKHE OCOOEHHOCTEN 6y,Z[YT PaCCMOTPECHLBI
mmwke €O [Pucynok 1], [Pucynoxk 2] , [Pucynok 3] u [PucyHok 4] .

Figure 1
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Figure 1A: Normal anatomy of larynx. Frontal view
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~igure 1B: Normal anatomy of larynx. Lateral view
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Figure 1C: Normal anatomy of larynx. Lateral view with one thyroid

amina removed



Figure 2

|

Figure 2A: Normal anatomy of larynx on axial contrast CT images -
supraglottis. Axial contrast CT image shows the tip of the epiglottis in
the midline (thin arrow)

Puc. 2A: IpexaBepue I'opranu (Supraglottis) — otaen mosocTH ropTaHu, pacoI0KEHHBIN
HaJl CKJIaJIKaMH TIPEIIBEPHUSL.
- BEpXYIIKa HAJArOPTAHHKMKA M0 CPEHEH JTUHUM (TOHKAsI CTPEJIKa)



Figure 2B: Normal anatomy of larynx on axial contrast CT images
— supraglottis. Paired valleculae (curved arrows) on either sides of
hyoepiglottic ligament (elbow arrow). Epiglottis is seen in the midline
(thin arrow)

Puc. 2B: IIpennBepue ropranu

[TapHbie Banekybl (yrooOpa3Hble CTPENKN) 110 00€ CTOPOHBI OT MOAbA3BIYHO-HAATOPTAHOI
CBSI3KH (KOJIeHYaTas CTpenKa)

HaxropranHuk BUACH 1O CpeAHEN JIMHUH (TOHKAsI CTPEIIKA)



Figure 2C: Normal anatomy of larynx on axial contrast CT images —
supraglottis. The preepiglottic space (white asterisk) seen anterior to
the epiglottis (thin arrow). Note the aryepiglottic folds (bent arrows)
and the piriform sinuses (notched arrows)

Puc. 2C: IlpeaaBepue ropranu

[TpennaaropTaHHUKOBOE MPOCTPAHCTBO (3BE3/40YKA) - PACHOJIOKEHO KIEpeaAH OT
HaJrOpTaHHUKA (TOHKas CTPEJIKa).

OTMeueHb! uepranoHaAropTaHHble CKJIAJKU (COTHYThIE CTPENIKH) U IPYILIEBUIHbBIE CHHYCHI
(3y0uarble CTPENKH)



Figure 2D: Normal anatomy of larynx on axial contrast CT images
— supraglottis. The stem of the epiglottis is seen attaching to the
inner surface of the thyroid cartilage in the midline (thin arrow). The
aryepiglottic folds (bent thick arrows), piriform sinuses (notched arrows)
and paraglottic spaces (curved elbow arrows) are seen

Puc. 2D: IlpeaiBepue ropTanm.

Crebenb HaArOpTaHHUKA MPUKPEIJICH ¢ BHYTPEHHEH CTOPOHBI IIUTOBUIHOTO XpSIlia 110 CpeIHEeH
TUHUU (TOHKAs CTPEJIKa).

YepnanaoHaAropTaHHbIE CKIAIKU (COTHYThIE TOJCTbIE CTPEIKH ) TPYLIEBUIHBIE CHHYCBHI
(3y0uaTblie CTPENIKH) U OKOJIOTIIOTOYHOE MPOCTPAHCTBO (MSTKO M30THYThIE CTPEIIKH)

10



“igure 2E: Normal anatomy of larynx on axial contrast CT images -
supraglottis. The tip of the arytenoid cartilages (double headed arrows)
and the false cords (small arrows) are seen. The paraglottic spaces
‘curved elbow arrows)are seen deep to the false cords. This section
‘epresents the superior margin of the laryngeal ventricular complex

Puc. 2E: IlIpennsepue ropranu

Bepxymiku 4eprnagoBUIHBIX XPSIIEH (IByTrIaBble CTPEJIKH) U JIOKHBIC/TIPEIBEPHBIC CKIIAIKH
(MasieHbKHE CTPEJIKH)

OKOJIOTJIOTOYHOE TIPOCTPAHCTBO (IUIABHO W30THYTHIE CTPEIIKU) BHIHBI B TITyOMHE OT JIOKHBIX
CKJIQJIOK

DTOT cpe3 MPeICTABISIET BEPXHUI Kpail TOPTAHHO-XKETYI0YKOBOTO KOMITIEKCa

11



Figure 2F: Normal anatomy of larynx on axial contrast CT images
— glottis. The cricoarytenoid joints (straight arrows) are seen. The
thyroarytenoid muscle forms the bulk of the true vocal cords (block
arrows) at this level. Note the anterior commissure (elbow arrow) and
the posterior commissure (curved arrow)

Puc. 2F: Co6cTBeHHO ropTaHb (roJI0oCOBbIe CKJIATKH)

YepnanonepcTHEBUIHBIE CYCTaBbI (MIPSIMBIE CTPEIIKH).

[IuTouepnanoBuHas MbIIIIAa (OPMHUPYET OCHOBHYIO YaCTh UCTUHHOM (TOJIOCOBOM) CKJIAJIKU Ha
3TOM YpOBHE (IIPSIMOYTOJIbHASL CTPEJIKa.

OTtMmedeHsbl iepeiHsist KoMuccypa (KojieH4yaTas CTpesika) U 3aHss Komuccypa (M30rHyTast
CTpeJIKa)

12



Figure 2G: Normal anatomy of larynx on axial contrast CT images —
subglottis. Axial section through the subglottis shows the cricoid ring

Puc. 2G: MoackjaaxouHoe NPOCTPAHCTBO
- AKCHAJIBHBIN CPE3 — BU3YAIU3UPYETCA KOJIBLO NEPCTHEBUAHOTO XPsIIA

13



Figure 3A: Sagittal CT image through the larynx. Sagittal CT
reformation shows the epiglottis (thin arrow) and the preepiglottic fat
space (thick arrow). Note the close relationship of the base of tongue
(elbow arrow) with the epiglottis

Puc. 3A.

14



Figure 3B: Sagittal TTW MR image through the larynx. Sagittal T1W
MRI shows the epiglottis (thin arrow) and the preepiglottic fat space
(thick arrow). Note the close relationship of the base of tongue (elbow
arrow) with the epiglottis

Puc. 3B.

15



Epiglottis

|
<«—— Paraglottic | Supraglottis
space -~

=
} Glottis

Subglottis

False cord

Ventricle

True cord

Figure 4A: Coronal image though the larynx. Line diagram shows
complete extent of the paraglottic space and the laryngeal ventricle
complex in the coronal plane. Note the laryngeal subdivisions

Puc. 4A.

16



Figure 4B: Coronal CT image through the larynx. Coronal CT image
shows the epiglottis (thin arrow), false cord (elbow arrow), laryngeal
ventricle (thick arrow), true cord (curved elbow arrow) and paraglottic
space (asterisk)

Puc. 4B: Koponansnoe KT-u3o6paxenue uepes ropranb. Koponansnoe KT-uzo0paxenue
OIEMOHCTPUPYET HAATOPTAHHUK (TOHKAS CTPENKA), JIOKHBIC (TIpeIIBEPHBIC/BECTHYIISIPHBIC)
CKJIaJIKU (KOJIeHYaTas CTpeJiKa), TOpTaHHbIE ey T0UKHU (TOJICTast CTpesKa), ICTUHHBIE
(rosocoBbI€) CKITAIKHU (M30THYTAsI CTPEJIKA) U OKOJIOCKIAI0YHOE MPOCTPAHCTBO (3BE3/I0UKA)

Laryngeal cartilages — Xpsiuu ropranu

The larynx extends from the tip of epiglottis to the inferior margin of the cricoid cartilage. The
epiglottis, thyroid, cricoid and the paired arytenoid cartilages are the four principal laryngeal
cartilages [Figure 1].

17



["opTanb mpocTupaercs OT BEPXHETO Kpasi HAATOPTaHHUKA 0 HUYKHETO Kpasi HEPCTHEBUHOTO
xpsaua. HaaropranHukK, IUTOBUAHBIN, IEPCTHEBUHBIN U ApHBIE YEPIATIOBUIHBIE XPSIIIU — 3TO
YeThIpEe OCHOBHBIX Xpslla roptanu [Pucynok 1] .

The epiglottis is the superiormost, midline leaf-shaped cartilage. It has a free margin and a fixed
portion (stem). The hyoepiglottic ligament attaches the free epiglottic margin to the hyoid bone
and the thyroepiglottic ligament attaches the epiglottic stem to the inner surface of the thyroid
cartilage at a caudal level. The free margin of the epiglottis is closely related to the base of
tongue - the median glosso-epiglottic fold runs over the hyoepiglottic ligament and projects
above the level of the hyoid. Hence, on serial axial CT or MR images of the neck, the free
epiglottic margin appears before the hyoid is visualised.

HanropranHuk caMblil BEpXHHI, CPEIMHHO PACOIO0XKEHHBIN JTMCTOBUAHBIN Xpsil. OH uMeeT
CBOOOJIHBIN KOHTYp M HEMOABUKHYIO 4acTh (cTeOensb). [loabsa3bIuHO-HAATOPpTAHHAS
(hyoepiglottic) cBsizka npukperuiseT nepeaHuil CBOOOAHBIN Kpail HaArOpTaHHUKA K
OIbSI3BIYHON KOCTH, a uToHaaroprannasn (thyroepiglottic) eesizka npukpermser credenex
HA/ArOPTaHHUKA K BHYTPEHHEH MOBEPXHOCTH IIUTOBUIHOTO XPSIIa HIKE €r0 BEPXHEH BBHIPE3KH.
CBOOOIHBIH Kpail HaArOPTAHHUKA TUIOTHO CBSI3aH C OCHOBAHUEM SI3bIKA — CPEIMHHAS SI3bIYHO-
HaaropranHas (glosso-epiglottic) ckaagka (y31euka HaATOPTAHHKUKA) UICT HAJl MOIbSI3BIYHO-
HA/IFOPTAHHOMW CBSI3KOW M MPOCIMPYETCS HaJl YPOBHEM IMOIbSA3bIYHON KOCTH. TakuM o0pazom, Ha
cepuu akcuanbHbIX KT winn MPT mieun, cBoOOIHBIN Kpall Ipy BU3yalu3alMK IOSBISETCS MEPE]
HOIbSI3BIYHOM KOCTBIO.

Mexay A3bIMHOW NOBEePXHOCTLI0 HAAropTaHHMKA U KOPHEM A3blKa UMEETCS TPU A3bIYHO-
HapropTaHHble CKNagKu, 13 HAX oaHa cpeAHsas (y3aeyka HaaropTaHHUKA) U ABe 6okoBble (plica
glosso-cpiglottica mediana s. frenulum epiglottidis et plicae glosso-epiglotticae laterales). Mexay aTumm
cKnagkaMmyv UMerTCA AMKU, KOTOpPble HOCAT Ha3BaHMWe SA3bl4HO-HAAropTaHHbIX yriybnenuii (valleculae
glosso-epiglotticae).

The thyroid cartilage has two laminae fused anteriorly, and enlarged posteriorly, to form the
superior and inferior cornua. The superior cornua provide attachment to the thyrohyoid
ligament and the inferior cornua articulate medially with the sides of the cricoid at the
cricothyroid joint.

M TOBUAHBII XS] UMEET JIBa IUTACTUHKH, «OTUIABICHHBII CHIEpeIH U PACIIHUPEHBIN B 3a/IHEH
9acTu, GOpMHUPYS BEpXHHE U HIDKHUE pora. BepxHie pora COeTMHEHbI C OOJBIINMEA POTaMH
HOBA3BIYHON KOCTH IIMTONOAbA3bIYHOI (thyrohyoid) cBsi3koii (¢ 3epHOBHUIHBIM XPSIIIOM
BHYTPH), @ HUJKHHE POTa 110 MeIHATBHON MOBEPXHOCTH COSTHHSIIOTCS CYCTABAMH C
HIEPCTHEBUIHBIM XPSILIIOM NMEPCTHeIUTOBHAHBIME (Cricothyroid) cycraBamu.

The cricoid is the inferiormost ring-shaped laryngeal cartilage and the foundation of the larynx.
The paired arytenoid cartilages sit along the upper margin of the cricoid lamina, forming the
cricoarytenoid joints. The vertical height of the arytenoid spans the laryngeal ventricle. The apex
of the arytenoid attaches the vestibular ligament and corresponds to the level of the false cords.
The base of the arytenoids projects the vocal processes anteriorly, that attach the vocal ligament
running along the inner margin of true vocal cords.

IlepcTHEBHUIHBIN XPSL ABIAETCS CAMBIM HUKHUM XPSIIIIOM U OCHOBOW ropranu. [lapHsie
YepraJoBUIHBIE XPSIIU CUIAT [10 BEPXHEMY Kparo IJIACTUHKU MEPCTHEBUIHOTO Xpsiiia, 00pas3ys
nepcrHevepnaaoBuaAHbIe (Cricoarytenoid) cycraBbl. BepTukasibHas BrICOTA YePIATOBHIHBIX
XpsIILEeN OXBaThIBAET TOPTAHHBIE JKEIYJOUKU. BepXylIky yepnaloBUAHBIX XPSIIEH COETUHAIOTCS
C BECTHOYJIIPHBIMU CBA3KaMU U COOTBETCTBYET YPOBHIO JIOXKHBIX CBSA30K. OCHOBaHUS
YEepIATIOBUIHBIX TPOCLIUPYIOTCS HA FOJIOCOBBIE OTPOCTKU CIIEPEIN, KOTOPBIE KPEIATCs K
TOJIOCOBBIM CBSI3KaM, IPOXOJISIIIKAM BJ/I0JIb BHYTPEHHETO Kpasi HCTUHHBIX FOJIOCOBBIX CBA30K.
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1 — HaATOPTAHHBIN XPSIIIL;

2 — IIUTOMOIbSI3bIYHAS CBSI3KA,;

3 — 3epHOBHTHBIN XPSIIIL;

4 — IOBA3BIYHO-HATOPTAHHAS CBA3KA;

5 — cpenvHHAS MIUTOMOIbS3bIYHAS CBS3KA;
6 — UTOBYIHBIN XPSIIIL;

7 — BBICTYII(21aMOBO SI0JIOKO);

8 — mepcTHe-IUTOBH IHAS CBS3KA,;

9 — nmepcTHEBUAHBIN XPSIILL;

10 — mepcTHeTpaxeanbHas CBI3Ka;

11 — nyrooOpa3Hble TpaxeWHbIE XPSIIIH;

12 — xoJbIIeBBIE CBS3KH TPaXEH.

The imaging appearance of these cartilages depends on whether or not they are ossified. The
epiglottis and the vocal process of arytenoids are fibrocartilages that do not ossify. Nonossified
cartilages have soft tissue attenuation on CT and intermediate signal intensity on T1-weighted
(T1W) and T2-weighted (T2W) images. The thyroid, cricoid and arytenoid are hyaline cartilages
that show progressive ossification with age. On CT, the ossified cartilages have
hyperattenuating inner and outer margins with low attenuation of the medullary cavity. On MR,
the ossified cortical margins are of low signal and the fat-filled medullary cavity is of high signal
on T1W and T2W images.

Bun nzobpaxenuii 3Tux xpsiiei 3aBUCUT OT TOr0, HACKOJIBKO OHU OCCU(PHUIIMPOBAHBI.
HanropranHuK ¥ roJ0coBbIE OTPOCTKH YePHATIOBUIHBIB XPSILIEH ABIAIOTCS (GUOPO3HBIMU
XpsilllaMu ¥ He OKOCcTeHeBaloT. HeoccuduumpoBaHHbie XpAILUM UMEIOT MATKOTKaHYIO MJIOTHOCTh
Ha KT u npomexyTouHyto HHTEeHCUBHOCTh curHaia Ha T1-B3Bemenusix (T1W) u T2-
B3BelIeHHbIX (T2W) nzobpaxenusix. L{uToBUAHBIN, IEPCTHEBUIHOTO U YEPIIaIOBUTHBIH
SBJISIIOTCS] THATMHOBBIMU XPSAIIAMU, IEMOHCTPUPYIOIINE IPOTrPECCUPYIOILYIO OCCUPHUKALIHIO C
Bo3pactoM. Ha KT, okocteHeBIIne XpsIiy BbICOKOIIJIOTHbIE BHYTPEHHNE U BHEIIHUE KOHTYPHI C
C HU3KOM IIOTHOCTBIO Mexay HUMU. Ha MPT, okocTeHeBIINi KOPKOBBIN CII0W UMEET HU3KUU
CUTHAJI, a COJIep KaIias >KUp MeIyJUIIpHasi OJIOCTh - BhICOKUM curHai Ha TIW u T2W
H300paXKeHUSIX.

Laryngeal Ventricular Complex (LVC) — I'opranHo-:key10ukoBbiii komiiexe (LVC)

This is the key component in organizing the larynx into the supraglottis, glottis and subglottis
[Table 1]. It comprises the false cords, true cords and intervening laryngeal ventricle.

OTO KJIIOYEBOW KOMIIOHEHT B OpraHW3allMi TOPTAaHU - HAJICKJIAJOYHbIA, CKIaJ0YHbIA U
MOACKJIaJI0YHBIN OTAebl [Tabmuna 1] . OH BKiIroYaeT B ceOs JTOKHBIC CKIIAJIKH, HCTHHHBIC
CKJIQJIKU U PACIIONIOKEHHBIE MEKy HUMH TOPTAHHBIE KEITYA0UKH.
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Supraglottis Tip of epiglottis to laryngeal ventricle Epiglottis
False cords
Aryepiglottic
folds
Arytenoid
cartilages
Preepiglottic
space
Paraglottic
space
Vestibule

Glottis From laryngeal ventricle to an True vocal
imaginary plane Tcm below this level cords
Anterior
commissure
Posterior
commissure

Subglottis From undersurface of true cord to
inferior surface of cricoid cartilage

Table 1: Laryngeal subdivisions - Ta6auma 1: IToapasmenst ropranu

The LVC is best identified on coronal images [Figure 4]; the ventricle itself is seen as a small
air-filled outpouching between the false and true cords. On axial images, the superior margin of
the LVC is defined by a section through the apex of the arytenoids, the false cords and the fat-
filled paraglottic spaces deep to the false cords [Figure 2]E. The inferior margin is defined by a
section through the true cords with the thyroarytenoid muscle and the cricoarytenoid joint
[Figure 2]F.

LVC nyuie omnpenesnsercss Ha KOPOHAIbHBIX N300pakeHUsX [PucyHok 4]; cam xemynouex
BUJICH B BUJI€ HEOOJIBIIIOTO, 3aII0JIHEHHOT'O BO31yXOM, BBIIITYMBAHUS MEXIY JIO)KHHBIMU U
UCTHHHBIMU CKJIajKkamMu. Ha akcnanpHBIX n300pakeHusx, BepxHuii kpaii LV C onpenensercs B
cpe3e Yepe3 BepIIMHbI YePIAJOBUIHBIX XPSIIe, JIOKHBIE CKJIAJKN U 3aII0JJHEHHOTO
YKUPOBBIMH Npo0OeIaMH OKOJIOCKIIaJ0YHOIO IPOCTPAHCTBA TTy0Ke JIOXKHBIX CKIIaJoK [PucyHOK
2] E. Huxanii kpaii onpe/essercs B cpe3e Yepe3 HCTHHHBIE CKJIAAKH C
murovyepnanoBuHbIMHU (thyroarytenoid) MblmiamMu U nepcTHeyepalioBUHBIMHU (cricoarytenoid)
cycraBamu coBmecTHOH [Pucynok 2] F.

Anterior and Posterior Commissure — [lepeansisi u 3agHssI KOMHCCYPbI

The anterior commissure is the midline anterior meeting point of the true vocal cords. It
comprises of the anterior cord, the anterior junction of the two vocal cords, the thyroid cartilage
and the Broyle's ligament, a fibrous structure connecting the vocal ligaments to the cartilage.
There is no perichondrium at that point, so the fibers extend directly from the vocal ligament into
the cartilage. The posterior commissure is the mucosal surface on the anterior surface of the
cricoid cartilage between the arytenoid cartilages. Both the commissures are seen very well on
the axial images [Figure 2]F.
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IlepenHss KOMHUCCYypa SIBISETCS CPEAMHHOM TOYKOM MEPETHETO COEAUHEHHSI HCTUHHBIX
TOJIOCOBBIX CKJIAOK. OHA COCTOUT U3 MEepeHEN CBA3KH, IEPEAHETO COETUHEHHUS IBYX
TOJIOCOBBIX CBSI30K, IIUTOBUAHOTO XpsiIlia U CBA30K Broyle, ¢pubpo3HOii CTpyKTYpHI
COEIMHSIOLIEH TOJIOBBIE CKIIAJIKU K XpsIly. B 3TOM Touke OTCYTCTBYET NEPUXOHIPHIL, TAK YTO
BOJIOKHA IIPOPACTAIOT HEMTOCPEICTBEHHO U3 TOJIOCOBOM CBS3KU B XAl 3aHEH KOMUCCYPOH
SBIISIETCS] IOBEPXHOCTH CIIM3UCTOM 000JI0UKH B 0OJIACTH MEPEAHEN MOBEPXHOCTU
HEPCTHEBUIHOTO XPSIIa MEXKAY YepIaTOBUAHBIME XpsmamMu. O6e KoMHCCYpBl OYeHb XOPOIIO
BHJIHO Ha aKCHAJIbHBIX 300pakeHusx [Pucynok 2] F.

The Paraglottic Space (PGS) and the Pre-Epiglottic Space (PES) — OkoJtockiiagouHoe
(PGS) u IlpennaaroprannuxkoBoe (PES) npocrpancrBa

The PGS is located deep to the mucosal surfaces of the true and false cords and bound laterally
by the thyroid and cricoid cartilages and is best seen on axial CT and MR sections through the
supraglottis (2C-E), where it is entirely composed of fat. It extends caudally upto the
undersurface of the true vocal cords. The entire extent is clearly demonstrated on coronal
images [Figure 4]. The PGS is continuous with the extralaryngeal soft tissues between the
thyroid and cricoid cartilages antero-laterally; an important pathway for extralaryngeal tumor
spread.

Oxosockianounoe nmpocTpancTBo (PGS) HaX0MUTCs TIy0XkKe CIM3UCTHIX TTOBEPXHOCTEH
VCTUHHBIX U JIOKHBIX CBSI30K U OTPAHUYEHBI JTATEPAIbHO IIUTOBUIHBIM U IEPCTHEBHUIHBIM
XpsIIaMH U JIy4dlle BCero BUAHO Ha akcuaibHbIX cpe3ax KT u MPT uepe3 Hanckiiagoynoe
npoctpancTBo (2C-E), rie 0HO MOJHOCTHIO COCTOUT U3 upa. OHO MPOCTUPACTCS B KayIaIbHOM
HaIlpaBJICHUHU OO HIDKHEH IMMOBCPXHOCTHU UCTUHHBIX I'OJIOCOBBIX CBA30K. Ono scHO
JEMOHCTPHUPYETCS Ha KOPOHAIbHBIX n300paxenuii [Pucynok 4]. PGS nponomxkaercs ¢
BHCTOPTAHHBIMU MATKHUMHU TKAaHAMU MCKAY IMUTOBUIHBIM U IICPCTHEBUAHBIM XpAllaMU B
nepeHee-IaTepaabHOM YacTH; BaXKHBIN MyTh /151 BHeroptanHoro (extralaryngeal)
pacpoCTpaHeHuUs OITYXOJIH.

The pre-epiglottic space (PES) is a fat-filled space, rich in lymphatics. It is bound superiorly by
the hyoepiglottic ligament, anteriorly by the thyrohyoid membrane, inferiorly by the
thyroepiglottic ligament and posteriorly by the epiglottis.

[MpenraaropranaukoBoe nmpoctpanctBo (PES) sBisieTcst mpoCcTpaHCTBOM, 3aII0THEHHBIM KHAPOM,
6oraTeiM JTUM(paTHIECKUMU cocynamu. OHO OTPaHUYEHO CBEPXY - MOABA3BIYHO-HAATOPTAHHOM
(hyoepiglottic) cesi3koit, criepeau - muTonoAbsa3baHo (thyrohyoid) memGpaHnoii, BHU3Y -
muToHaaroprantas (thyroepiglottic) ces3ku u mo3aau - HAATOPTAHHUKOM.

The PES and PGS communicate with each other superiorly. Sagittal images are best suited to
delineate the entire extent of the PES [Figure 3]; however, axial images also provide good
delineation of the same [Figure 2] C-E.

PES u PGS cooOmatbcs apyr ¢ aApyrom cBepxy. CarruraiabHble H300pakeHus JIydllle BCEro
nOXOAT Juist ouepunBanus Beeit PES [puc 3] ; OnHako, akcuaibHbIe M300paKeHUs TaKkKe
o0ecreunBaroT Xopolryto ee pasrpannyenue [Puc 2] C-E.

Tumor Origin and Characteristic Patterns of Spread (T staging) — Bo3HukHoBeHue u
XapakKTepHble MO/ pacnpocTpaHenus onyxoJieit (T-tumor- cragupoBanue)

Clinical examination followed by endoscopy is always the first step in T staging of laryngeal
SCC. CT and MRI are performed to define the submucosal extent and deeper margins of the
tumor. Small and superficial mucosal tumors may not be appreciated at CT or MRI and hence, it
is mandatory that an endoscopy is done prior to any imaging study. Integration of cross-
sectional imaging with endoscopy findings significantly improves the accuracy of T staging.
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Zbaren, et al. reported the accuracy of clinical T staging alone for laryngeal SCC to be 57.5%,
but as high as 80% when combined with contrast-enhanced CT. [°]

Knuanyeckoe oOcnenoBaHue ¢ MOCIEAYIONICH YHI0CKOIUEH - Bceraa nepBblit mar B T-
cragupoBann SCC ropranu. KT u MPT npoBoauTcs 1u1st onpeesieHus OCTU3UCTOTO
pacnpoCTpaHEHUs U BHEIIHUX TPAHULl ONTyXOJIH. Majbie U MOBEPXHOCTHBIC OMYXOJIU CIU3UCTON
000510ukH He MOTyT OBITH otleHeHbl Ha KT niau MPT, u, cnegoBaTenbHO, SBISCTCS
00s13aTeNbHBIM, YTOOBI YHIOCKOMHS JIeaach JI0 JIF0OOT0 BU3YabHOTO HCCIICTOBaHUS.
MHTerpamus Kpocc-CeKIMOHHBIX H300paKEHHH ¢ BBIBOJIAMHU YHJOCKOTIMU 3HAYUTEIHHO
HOBBIIIAET TOYHOCTh T-cTagupoBanus. Zbaren u dp. NHIIeT, YTO TOYHOCTh KIMHUYECKOH T-
cragupoBanus SCC ropranu cocrapisia 57,5%, Ho noBsimanack 10 80% B couetanuu ¢ KT ¢
KOHTPACTHBIM YCUJICHUEM. 9]

The TNM classification laid down by the American Joint Commission on Cancer (AJCC) is
universally accepted for staging laryngeal cancer 1% [Table 2]. This classification incorporates
all information available prior to treatment, including the clinical examination, endoscopy,
endoscopic biopsy and cross-sectional imaging. The guidelines rely heavily on the use of cross-
sectional imaging for the T staging; however, no recommendation is made regarding the
preference of one technique over the other.

Knaccugukanus TNM chopmupoBannas Aamepukanckum O0benuHenHoi Komucenu no paky
(AJCC) sBnsieTcs 0BIMENPUHATOM 11st cTagupoBanuy paka ropranu 10 [Ta6numa 2] . Dta
KJIaccu(uKalus BKIIOYAeT B ce0s BCIO UMEOLYI0Cs HH(POPMALIHIO JI0 Havyalla JICYeHus!, B TOM
YHcIie JaHHBIE KIMHUYECKOT0 00CIeI0BaHNUs, SHOCKOIHIH, YHJOCKOIMYECKON OMONICHIA 1
KPOCC-CEKLIMOHHOM BU3yanu3auuu. PykoBosiye NpuHIMIIBI B 3HAYUTENbHOM CTeNeHN
10JIarat0TCsl Ha UCII0JIb30BaHUE KPOCC-CEKIIMOHHBIX U300pakeHuit 1s T-ctaaupoBaHusi; 0JHAKO
HUKAKUX PEKOMEHaluil He IPOU3BOJUTCS B OTHOILIEHUH PEANOYTEHUI O1HOM TeXHUKU Hal

JIPYTOM.
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Supraglottic SCC
T1  Tumor confined to one supraglottic subsite with normal vocal cord mobility

T2 Tumor invades mucosa in more than one supraglottic subsite, without
cord fixation

T3  Tumor limited to the larynx, with vocal cord fixation and/or invasion of
postcricoid area or preepiglottic space

T4A Resectable: Tumor invading through the thyroid cartilage and/or other
extralaryngeal tissues (trachea, cervical soft tissues, strap muscles,
thyroid, esophagus)

T4B Unresectable: Tumor invading prevertebral space, encasing the carotid
artery, or invading mediastinal structures

Glottic SCC

T1  Tumor limited to vocal cord (s), with normal mobility (may involve
anterior or posterior commissure)

T1A Limited to one cord

T1B Involving both cords

T2  Tumor extension to supra and/or subglottis with impaired vocal cord
mobility

T3 Tumor limited to the larynx, with vocal cord fixation and/or invasion of
paraglottic space and/or inner cortex of thyroid cartilage

T4A Resectable: Tumor invading through the thyroid cartilage and/or other
extralaryngeal tissues (trachea, cervical soft tissues, deep extrinsic
muscles of tongue, strap muscles, thyroid, esophagus)

T4B Very advanced local disease: Tumor invading prevertebral space,
encasing the carotid artery, or invading mediastinal structures

Subglottic SCC
T1  Tumor limited to subglottis
T2 Tumor extending to vocal cord (s), with normal or impaired mobility
T3  Tumor limited to larynx with fixed vocal cords

T4A Resectable: Tumor invading cricoids and/or thyroid cartilage and/or
invading tissues beyond the larynx (trachea, cervical soft tissues, deep
extrinsic muscles of tongue, strap muscles, thyroid, esophagus)

T4B Unresectable: Tumor invading prevertebral space, encasing the carotid
artery, or invading mediastinal structures

Table 2: T - staging of Laryngeal Cancers (according to AJCC) - Tabnuria 2: T — craaupoBaHue
paka ropranu (B coorBerctBun ¢ AJCC)
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The general radiological criteria used for tumor involvement include asymmetric soft tissue
prominence or thickening, abnormal contrast enhancement, a bulky mass, obliteration of the
normal fat planes and spaces, or a combination of these. !l

OO01me pauoJOorHuecKue KpUTepuu, UCI0Ib3yeMble AJIs1 paCIPOCTPAHEHUS OIIYXOJIH BKIIIOYAIOT
ACHMMETPUYHBII BEIOYXaHUE MATKUX TKAHEH WM yTOJIIIEHNE, aHOMATbHOE KOHTPACTHOE
ycusieHue, 00beMHOoe 00pazoBaHKe, OOJINTEPALIMI0 HOPMAJIbHBIX )KUPOBBIX MIIOCKOCTEH U
TIPOCTPAHCTB, MK MX KomOuHaruy. [

Supraglottic SCC — HaackiiaiouHas IJ10cKokJeTounas kapuunoma (SCC)

Approximately 30% of all laryngeal cancers arise in the supraglottis. They often present in
advanced stages, because symptoms (hoarseness, due to vocal cord involvement) do not occur
until late. Due to the rich lymphatic network of the supraglottis, nodal disease (level 11 and II) is
a frequent finding in these patients. The overall 5-year survival rate is 75%. [*?]

[Tpumepno 30% Bcex SCC ropraHu BO3HUKAIOT B HAJCKIIAIOYHOM MPOCTPAHCTBE (supraglottis).
OHU 4acTo MPOSIBIAIOTCS B MO3IHUX CTAAMIX, TAK KAaK CHMIITOMBI (OCUIUIOCTh, U3-3a
BOBJICUEHUS TOJIOCOBBIX CKJIAJIOK) HE MPOSABIIAIOTCA 110 O3HeH craauu. biarogaps 6oraroit
auMbaTHYEeCKON CETH B HAJICKIAJI0YHOM IPOCTpaHCTBe (supraglottis), mopaxkenus 1umMQoy3aoB
(yposens Il u III) siBnsieTcs yacTbIM SIBICHUEM Y 3TUX HalMeHToB. OO1as S-neTHsas
BBIKHBAEMOCTb cocTaBsier 75%. [t

Supraglottic SCC may arise in the anterior compartment (epiglottis) or the postero-lateral
compartment (aryepiglottic fold and false cords).

Hancknanounas SCC MokeT BOSHUKHYTH B IEpeAHEM OT/iesie (HaATOPTAaHHUK) WIIN 3a/1HE-
JaTepajbHOM OTAeNe (YepIaOHaArOPTAHHbIC CKIIAJIKH U JIOKHBIC (TIPEIIBEPHBIC)
CBSI3KHU/CKIIAJIKH).

a. Epiglottic SCC — a. Kapuyunoma naozopmannuxa

These are anterior midline cancers that primarily invade into the PES [Figure 5] and [Figure
6]. While the SCCs arising from the mobile portion of the epiglottis may spread from the PES
further into the base of tongue and laterally into the PGS, those arising from the stem often
invade the low PES and via the anterior commissure, reach the glottis or subglottis [Figure 5].
The primary sign of PES invasion at imaging is replacement of the normal fat by abnormal
enhancing soft tissue [Figure 6], [Figure 7],[Figure 8], [Figure 9], [Figure 18]A and [Figure
19B]. The sensitivity of CT and MRI to detect invasion of the PES is 100% and the
corresponding specificities are 93% and 84-90%. P11

OTH mepeTHue paKu cperHei TMHIN, KOTOPHI, IPEXK/Ie BCETO, paCIPOCTPAHSIOTCS Ha
npenHaaropraHaukoBoe npoctpanctBo (PES) [puc 5] u [puc 6] . B To Bpems kak SCCs,
UCXOJSIINE U3 CBOOOJHON YacTH HAArOpTaHHUKA MOTYT pacnpocTtpaHuthcs oT PES nanbiie B
OCHOBAHHE f3bIKa U JIATEPAIBHO B OKOJIIOCKIa0uHOe mpocTpancTBo (PGS), Te, koTopbie
BO3HHUKAIOT U3 CTEOETbKA YacTO MOPAXKaIT HIDKHEE MPeTHAATOPTAHHUKOBOE IIPOCTPAHCTBO
(PES) u uepe3 nepeIHIO0 KOMUCCYPY, JOCTHTAIOT FOJIOCOBOH MIENH HIIH MOICKIA0YHOTO
npoctpanctBa [Puc.5] . OCHOBHO# MpH3HAK pacpOCTPAHEHUsI Ha MPEIHAATOPTAHHIUKOBOE
npoctpanctBo (PES) B Bu3yanuzanuu sBisieTcs: 3aMeHa 0OBIYHOTO JKUpPa aHOMAJTbHBIMH,
KOHTPACTHO YCHUJIMBAIOIIUMHUCS MSITKAMH TKaHsIMHU [prucyHok 6], [Pucynok 7] , [Puc.8] , [Puc. 9],
[Puc.18] u [Pucynok 19B.] UysctBurensHocTh KT 1 MPT miist oOHapy»keHUs pactipoCcTpaHeHHUs

B TIpeAHAAropTaHHIKOBOE pocTpaHcTBo (PES) - 100% , a cniermduanocts - 93% u 84-90%. 1
[13]
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Figure 5A: Supraglottic mass arising from the epiglottis. Sagittal line
diagram shows the pathways of spread (thick black arrows) of epiglottic
mass (red colour)

Pucynoxk 5A.
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Hyoepiglottic
ligament

Preepiglottic
space

Vallecula

Figure 5B: Supraglottic mass arising from the epiglottis. Axial line
iiagram shows the pathways of spread (thick black arrows) of epiglottic
mass (red colour)

Pucynok 5B.
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Figure 6: Supraglottic SCC - epiglottis. Axial contrast CT image shows a lobulated enhancing
epiglottic mass filling the preepiglottic space (black asterisk)

Pucynoxk 6: Hancknanounas kapuunoma (SCC) - Haaropranauk. AkcuanbHoe KontpactHoe KT
n300pakeHNe MOKa3bIBAET J10JbYaTOE, KOHTPACTHO yCUIIMBarOLeecs 00pa3oBaHue
Ha/IrOPTaHHUKA, BBITIOIHAOLIEE MTPeIHAArOPTAHHUKOBOE MPOCTPAHCTBO (UEpHAs 3BE3/10UKa)
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Figure 7: Supraglottic SCC - epiglottis. Axial contrast CT image in another patient shows the
epiglottic mass (arrowheads) filling the right vallecula (white asterisk). Enlarged necrotic deep
cervical node level Il on the right side (elbow arrow)

Pucynok 7: Hancknanounas SCC - HagropranHuk. AxkcuanbHasi koHTpacTHoe KT uzobpakenue
y IpYTOro MayenTa MoKa3pBaeT 00pa3oBaHUe HAATOPTAHHUKA (HAKOHEYHUKHU CTPEIIOK)
3aIoJIHAIOLIAs IPaBYIO BalleKyy (Oenas 3Be3/104Ka). Y BeTMUYEeHHBINH HEKPOTU3UPOBAHHBIN
riyookuii meiHsii tuMdoysen Il ypoBHS Ha paBoil CTOpoHE (KoJieHYaTas CTpesKa)
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b. Aryepiglottic fold (AE fold) SCC - b. Pax (SCC) uepnanonaozopmannoii (AE)cknaoxku

These cancers present as exophytic or infiltrative masses. They expand the AE fold and spread
into the PGS. They may spread further anteriorly into the PES or posteriorly to invade the
piriform sinus [Figure 8] and [Figure 9].

DTHU paKku MPOSIBISIFOTCS KaK dK30(hUTHBIC WU HHPHIETPATUBHBIE OMyX0yid. OHU PACITUPSIOT
AE ckitagiku v pactipocTpansarces B okosockiagounbie (PGS) npocrpancTsa. OHu MoryT
pacrpocTpaHaThCs Aajblie Brepea B npeanaaroptnaaukosoe (PES) nim Hazan nopaxas
rpyueBuHbIN cunyc [Pucynok 8] u [Pucynok 9] .

Aryepiglottic fold

Piriform sinus

Figure 8: Supraglottic mass arising from the aryepiglottic fold. Line diagram shows a section
through the aryepiglottic fold in the axial plane. The mass in the false cord is seen in red with
pathways of spread in black curved arrows

PI/ICYHOK 8: Hancpszounoe 06pa3OBaHI/Ie HUCXOOAIICC U3 I'IepI'Ia.J'IOHaI[l"Opa.HHOI\/'I CKJIaAKH.

PucyHOK neMOHCTpUpYET cpe3 uepe3 YepIialoHaArOpaHHbIe CKIAIKH B aKCHATbHON IIOCKOCTH.

OO6pa3zoBaHue JI0O)KHOM (BECTUOYISIPHON) CKJIQAKH OKpAIlleHa KPACHBIM C IIyTAMHU
JEMOHCTPUPYEMBIX YEPHBIMU U30THYTHIMU CTPEIKAMU
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Figure 9: Supraglottic SCC - aryepiglottic fold. A right aryepiglottic fold mass (thin white
arrows) is seen invading into preepiglottic (white asterisk) and right paraglottic space (black
asterisk) and narrowing the right piriform sinus (curved white arrow). Note sclerosis of thyroid
lamina (thin black arrow) with extralaryngeal tumor (white curved elbow arrows)

Pucynok 9: Hancknanounas SCC — yepnanonajaropransas ckiajaka. O6pa3oBaHue mMpaBoi
YyeprajgoHaAropTaHHOM CKIIaJKU (TOHKHE Oelible CTPENIKH) BUHO PacipOCTpaHEHHE B
npeaHaaropraHankoBoe (preepiglottic) mpoctpancTBo (Oenast 3Be31049Ka) U MPaBOe
okoJjockaamounoe (paraglottic) mpoctpaHcTBO (YEpHBIH 3BE310UKa) U CY:KEHUE ITPABOTO
rpyueBuHOro cuHyca (momykpyriuas 6eras crpenka). OTMeThTe CKIePO3 ITACTUHKH
IIMTOBHMIHOTO XPsIiia (TOHKas YyepHas CTpelika) ¢ BHeropraHHbiM (extralaryngeal)
pacrpocTpaHeHHEM OIyX0JH (Oelble H30THYThIE CTPEIIKH).

c. False cord SCC — Kapuunoma nosrcnoiu (6ecmubynaphoii, npedosepnoit) cKiaoku

These are lateral masses with a strong predilection for submucosal spread into the PGS [Figure
10] and [Figure 11] More extensive tumor may destroy the thyroid cartilage and spread
transglottically into the glottis and subglottis. Tumor spread to the PGS on CT or MRI is seen as
replacement of the normal paraglottic fat by the enhancing tumor tissue [Figure 11] and [Figure
18]a. Both CT and MRI have a high sensitivity of about 95% to detect paraglottic tumor spread,
the specificity, however, ranges between 50 and 75% as peritumoral inflammation may mimic
tumor resulting in false positive assessments. [71[°]

OTH JaTepaibHble 00pa30BaHUs C CHIILHON CKIOHHOCTBIO K MOJCIM3UCTOMY PACIPOCTPAHEHUIO
B OKOJIOCKJIa0uHOM Tpoctpanctie (Paraglottic Space - PGS) [puc. 10] u [puc. 11]. Bonee
obmupHast (3KCTEHCUBHAsT) OMYXO0JIb MOYKET Pa3pyliaTh IATOBUIHBIN XPSAIIL U PacpOCTPaHCHHE
Yepes3 CKJIAIKU U TOJIOCOBYIO MIENb B MOCKIAI0YHOE MPOCTPAHCTBO. OMyX0iIh
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pacrpocTpaHuiIach Ha okojiockiaagouHoe npocrpanctBo (PGS) na KT uinu MPT, uro
MPOSIBIISIETCS 3aMEHOM HOPMaJIbHOTO OKOJI0CBsA3049HOTO (paraglottic) swupa, ycumuBaromeics
oryxoJieBoii Tkaubio [puc. 11] u [puc. 18]a. Kak KT tak u MPT ¢ Beicokoii ( 0kos10 95%)
YyBCTBUTEIILHOCTD, BBIBIISET OKOJIOCBsI30uHOE (paraglottic) pacnipoctpanenue omyxoJu,
CnenupUIHOCTh, OAHAKO, Koseonercs Mexay S0 u 75%, Tak Kak IEPUTYMOPAIIBHOE BOCIIAJICHHE
MOET UMUTUPOBATH OIYXOJIb B PE3YJIbTATE JIOKHO-TIOJIOKUTEIBbHBIX OIIEHOK. [7],[9]

Thyroid cartilage

False cord

Tip of arytenoid
cartilage

Figure 10: Supraglottic mass arising from the false cord. Line diagram shows a section through
the false cord in the axial plane. The mass in the false cord is seen in red with pathways of
spread in black curved arrows

Pucynoxk 10: Hagcknanounoe (Supraglottic) oopazoBanue, HCXOIIIee M3 JIOKHOW CKIIaIKH.
JIuHMU Ha cXeMe IEMOHCTPUPYET Cpe3 uepes3 JOKHbBIE CBSA3KHU IIHYP B aKCHAIBHOM MJI0CKOCTH.
O0pa3oBaHue JIOKHOM CKIAKHU («KpacHbIE™) C MyTHIMU PACIPOCTPAHEHUSI B BUJIC YSPHBIX
U30THYTBIX CTPEIIOK.

Figure 11: Supraglottic SCC -False cord. Axial contrast CT section through the false cords
shows a mass within the right false cord and invading into the right PGS (black asterisk)

Puc. 11: Hancknagounas kapiimHoMa — JOKHas ckiiajnka. AxcuanbHae kontpactHas KT uepes
JIOKHBIC CBA3KH IIOKa3bIBACT O6pa30BaHI/Ie B HpaBOﬁ JI0KHOH CKJIaJIKC U paClIpOCTPpAHCHUC HA
mpaBoe OKoJIOCKIaa0uHoe mpocTpancTBO (PGS) (uepHas 3Be3qouka)

Glottic SCC — Kapuunoma (MCTHHHOI) T0JIOCOBOI CKJIATKH

Glottic SCCs represent about 65% of all laryngeal cancers. Hoarseness of voice due to vocal
cord involvement is the primary presenting symptom in these patients. Metastatic nodal disease
is rare in glottic carcinomas due to the sparse lymphatic drainage of the glottis. The 5-year
survival rate for T1 glottic cancers is 90% and falls to 25% for T4 cancers. 2]
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Kapuunromsi rosocoBoii menu (SCCS) cocTaBiisitor 0kosi0 65% Bcex BUIOB paka rOPTaHHU.
OXpUILTOCTH TOJIOCA U3-3a BOBJICUEHHSI TOJIOCOBBIX CKIIAJIOK SIBIISIETCS OCHOBHBIM CUMITTOMOM Y
3THX OOJBHBIX. MeTacTaTuuecKre mopakeHus TuMQGOY3JIOB MPU PaKe TOJIOCOBOH TN
BCTPEYAIOTCS PEIKO U3-32 00STHEHHOTO JIMM(POIPEHAXKA TOJIOCOBOH LIS, S-TICTHSS

BbDKMBAEMOCTH /17151 paka T1 rosocoBoit menu coctasiseT 90% u nagaer 10 25% i paxos T4.
[12]

Glottic SCCs commonly arise from the anterior half of the vocal cord and spread into the
anterior commissure. Anterior commissural disease is seen on CT or MRI as soft tissue
thickening of more than 1-2 mm. The accuracy of CT in predicting anterior commissure
involvement is about 75%. [4]

Kapuunomsl rosocosoii menu (SCCS) 00bIMHO BO3HUKAIOT U3 MIEPEAHEH MOJOBUHBI TOJIOCOBOM
CKJIAJIKU M PAaCIpPOCTPaHAIOTCA Ha NIEpeHIO KoMuccypy. [lopaxkenue nepeaneit KOMUCCyphl
BuHO Ha KT mim MPT, kak MATKUI yTOJIIEHHE MATKAX TKaHe# 0oiee ueM Ha 1-2 MM.
Tounocte KT B nporao3npoBanuy BOBJIEUEHHUs MEPEAHEN Cailku cocTaBisieT okoo 75%. [14]

From the anterior commissure, the tumor may spread further anteriorly into the contralateral
cord and the thyroid cartilage or posteriorly into the posterior commissure, the arytenoids,
cricoarytenoid joint and the cricoid cartilage [Figure 12] and [Figure 13]. While vocal cord
mobility is best assessed at endoscopy, disease in the cricoarytenoid joint and interarytenoid
region [Figure 14A, B] have been described as imaging correlates for vocal cord fixation. [*°]
The tumor may spread superiorly to access the PES and the PGS, or inferiorly to reach the
subglottis. Subglottic spread below the anterior commissure is seen as an irregular thickening of
the cricothyroid membrane. Tumor may gain access into the extralaryngeal tissues through the
cricothyroid membrane [Figure 14].

Ot nepenHeii Caiiku, OIyX0JIb MOYKET PACIPOCTPAHUTHCS JAJIbIIE KIIEPEIH B
KOHTpaJIaTePabHYIO CIIANKY M IMUTOBHUIHBIN XPSII MM K334 B 3aIHIOI0 KOMHCCYPY, B
yepranoBuIHbIe (arytenoids) xpsiiy, yepnano-nepcTHeBHIHbIe (Cricoarytenoid) cycTaBbl u
nepcTHEeBUIHBIN XpAll [puc. 12] u [puc. 13]. B To Bpems kak 0JABHKHOCTH FOJIOCOBBIX CBSA30K
OLICHUBACTCS TIPH SHIOCKOIIHH, MTOPAKEHHE YepIiaio-epcTHEBUIHOTO (Cricoarytenoid) cycrasa
U MexxuepnaioBuaHou (interarytenoid) oonactu [Puc. 14A, B] 6butn onmcaHbl Kak
BU3YaITH3alMOHHAS KOPPEIsIHs (PUKCAIUU FOI0COBOM ckimaaku. [15]. Omyxons MoxkeT
pacipocTpaHUThCs BBEPX, MOpaxkas MpeIHaIropTaHHuKoBoe mpoctpanctso (Pre-Epiglottic
Space — PES) u okosocknagounoe npoctpanctso (Paraglottic Space — PGS), nin KHU3Y, YTOOBI
JOCTHYB TIOJCKIIa0YHOr0 mpoctpancTia (subglottis). IToacesi3ouHoe pacpocTpaHeHHE HUXKE
Hepe/IHeil Craiiki paccMaTPUBACTCsl KaK HEPABHOMEPHOE YTOIIIICHHUE IIUTOYEPIIATIOBUIHON
mMeMOpawsb!I (cricothyroid membrane - snactudeckoro konyca). OmyXoau MOTYT MOJTYyYHTh
J0CTy B BHeropTaHHble (extralaryngeal) tkanu gepes cricothyroid membrane - snactuyeckuit
KoHyc [Pucynok 14].
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“igure 12A: Glottic mass. Sagittal line diagram shows the pathways
of spread (thick black arrows) of glottic SCC (red mass lesion)

Puc. 12 A. Onyxoib ronocoBoil ckinagku. CaruTraapHas cXxeMa JEMOHCTPUPYET IIyTH
pacrpocTpaneHust (YepHBIC CTPEIIKH) KapIIHHOMBI TOJIOCOBOM IIETH (KPACHBIE MACCHI)
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Anterior commissure

True cord

Cricoarytenoid joint

Figure 12B: Glottic mass. Axial line diagram shows the pathways of
spread (thick black arrows) of glottic SCC (red mass lesion)

Puc. 12 B. Onyxob rojiocoBoi CKIaaKu. AKCHaJIbHAs CX€Ma AEMOHCTPUPYET IIyTH
pacripocTpaneHust (YepHbIEC CTPEIIKH) KapIIUHOMBI TOJIOCOBOM IIEH (KPaCHBIE MACCHI)
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Figure 13: Glottic SCC. Axial contrast CT ima shows a glottis mass in the left true cord
reaching the anterior commissure (black asterisk). Mild thickening of posterior commissure is
noted (thick black arrow) with sclerosis of left arytenoid and left lamina of thyroid cartilage

Pucynoxk 13: Kapunnoma ronocoBoit ckiajgku. AkcuanbHoe koHTpactHoe KT nsobpakenue
JIEMOHCTPHUPYET 00pa3oBaHME JEBOM TOJIOCOBOM IIETH JOCTUTAIOLIee NepeaHss KOMUCCYPHBI
(uepHas 3Be3/104Ka). MTKOE YTONIIEHNUE 3aJHEH KOMUCCYPhI OTMEUEHO (TOJICTasi YepHas
CTpeJIKa) CO CKJIEPO30M JIEBOTO YEPIATIOBUIHOTO XPSIla U JIEBOU TIACTUHKU IIIUTOBHUJIHOTO

Xpsila.
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Figure 14A: Advanced glottic SCC. Axial contrast CT image shows
aleft vocal cord mass (thin white arrows) reaching anterior commissure

‘asterisk). Note the sclerosis of left thyroid lamina and left cricoarytenoid
oint (thin black arrows)

Figure 14A: Advanced glottic SCC. Axial contrast CT image shows a left vocal cord mass (thin
white arrows) reaching anterior commissure (asterisk). Note the sclerosis of left thyroid lamina
and cricoarytenoid joint (thin black arrows)

Puc. 14A: Pactnipoctpanennsiii miockokiaeroutslil pak (SCC) ronocoBoi menu. . AKCHaTbHOE
koHTpacTHOe KT m3o0paxeHnue 1eMOHCTpUpYeT 0Opa3oBaHMeE JIEBOIl FOJI0COBOM CBSI3KU (TOHKAs
Oernast CTpesKa) mopakaroiiee epeHIo KOMUCCYpy (3Be3aouka). OOparute BHUMaHUE HA
CKJIEpO3 JIEBOM IIACTHHBI LIIUTOBUAHOTO XpAllla U JIEBOTO MEPCTHE-YepIAIIOBUIHOTO CycTaBa
(TOHKHE YEepHBIE CTPEIIKH)
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"igure 14B: Advanced glottic SCC. Axial contrast CT image at a
saudal level shows the mass (thin white arrows) with disease in the

yosterior commissure (curved black arrow) and cricoid erosion (thick
dlack arrow)

Figure 14B: Advanced glottic SCC. Axial contrast CT image at a caudal llevel shows the mass
(thin white arrows) with disease in the posterior commissure (curved back arrows) and cricoids
erosion (thick black arrow)

Puc. 14B: PacnpoctpaHeHHbIi MI0cKOKIeTOUHbIH pak (SCC) roaocoBoii menu. . AKCHaIbHOE
koHTpactHoe KT Ha ypoBeHb HIDKE JEMOHCTpHUPYET oOpa3oBaHue (TOHKAs Oerasi cTpelika) C
HOpaXEHUEM 3aHEH KOMUCCYPBI (M30THYTast YepHas CTPENKa) M APO3HI0 MEPCTHEBUIHOTO
Xpsiia (TojcTas yepHas CTpeIika).
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Figure 14C: Advanced glottic SCC. Axial contrast CT image through
the subglottis shows the mass extending into the subglottis (thin white
arrow) with irregularity of the cricothyroid membrane and extralaryngeal
spread (white elbow arrow)

Figure 14C: Advanced glottic SCC. Axial contrast CT image through the subglottis shows the
mass extending into the subglottis (thin white arrows) with irregularity of the cricothyropd
membrane and extralaryngeal spread (white elbow arrow)

Puc. 14C: PacnipoctpaneHHblit uiockoknerounsiii pak (SCC) roaocoBoit menu. . AKCHaIbHOE
koHTpacTHOe KT uepe3 noackianouHoe NpOCTPaHCTBO JAEMOHCTPUPYET pacIpOCTPAHEHUE
OIyXOJIM Ha MOJICKJIaJOYHOE MPOCTPAHCTBO (TOHKas Oenas cTpenka) C HEpOBHOCTBIO MEPCTHE-
HIUTOBHUIHOW MEMOpPaHbI 1 BHETOPTAHHBIM (IKCTpaIapHHTeaIbHBIM) paclpocTpaHeHneM (Oernast
KOJICHYATasi CTPEIIKA).

Subglottic SCC — Pax noocknadounozo npocmpancmea

These cancers are rare, accounting for only 5% of all laryngeal cancers, clinically silent and
present late in the course of the disease and have a poor prognosis with a 5-year survival rate of
40%. 121 Lymph node metastases are common and affect the pre and paratracheal nodes. Hence,
the neck CT should be extended to include the superior mediastinum in patients with primary
subglottic cancer.

OTH OIyXOJIHM BCTPEUAIOTCS PEIKO, COCTABIISIS BCEro UL 5% BCEX BUIOB paka rOpTaHH,
KJIMHIYECKH «MOJTYAIINE» U TPOSIBITIONINECS Ha MO3HUX CTAAUAX O0JIE3HU M UMEIOT IIII0XO0H
nporuo3 S-nerHeit BepkuBaeMoctu 40%. [12] MertacTassl B TMMGOY3IBI ABISIOTCS YACTHIMU U
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MOpaXKaroT Mpe-U mapaTrpaxeanbHbie TuMpoy3nsl. CregoBarensHo, KT men 10mKHO OBITh
pacIupeHo, YTOObI BKIIOUYUThH BEPXHEE CPEAOCTEHHS Y OOIBHBIX C IEPBUYHBIM PAKOM
II0JICBSI30YHOTr'0 IPOCTPAHCTBA.

Subglottic cancer is diagnosed if any tissue thickening is noted between the airway and the
cricoids ring [Figure 15]. Due to their late presentation, invasion of the cricoids cartilage,
trachea and the cervical esophagus with extralaryngeal spread are common findings in these
patients at imaging [Figure 16].

Pak noackinajoyHoro NpocTpaHcTBa JMarHOCTUPYETCS, €CIIM OTMEYAETCsl YTOJIIEHHbIE TKAaHH
MEXy IbIXaTeIbHBIMU MYTSAMHU U NEPCTHEBUIHBIM XpsAlioM [Pucynok 15]. M3-3a ero nosnxero
IPOSIBJIEHUS, UHBAa3UU IIEPCTHEBUHOTO XPAILA, TPAXEH U IIEHHOIr0 OT/esa MUIIEBOoA C
BHEIOPTaHHBIM PACIIPOCTPAHEHUEM SIBJISIOTCS YaCTHIMU IIPU3HAKAMM [IPH BU3YaJIU3alUU y 3TUX
MalueHToB [puc. 16].

Figure 15: Subglottic SCC. Axial contrast CT image through the subglottis shows a smooth well-
defined enhancing mass is seen on the right side (thin white arrows) reaching anteriorly just
below the anterior commissure (black asterisk)

Puc. 15: TToacknanounsiii pak (SCC). Akcuanbroe KT-n300paxeHus yepes mocKIa 09HOe
IIPOCTPAHCTBO IEMOHCTPUPYET IUIABHOE YETKO OYEPUYEHHOE KOHTPACTHO YCHUIMBACMOE
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o0pa3oBaHUe BUIUMOE Ha IPAaBOI CTOPOHE (TOHKHE Oelble CTPEIIKU ), pacIpOCTPaHSIONIEEeCs
KIepeIn HUXKeE TIEpeTHe KOMUCCYPHI (depHast 3BE3704Ka)

Figure 16: Advanced subglottic SCC. Axial CT image through the subglottis in another patient
shows a circumferential subglottic mass with destruction of the cricoid and the thyroid cartilages
(curved black elbow arrows) and extralaryngeal spread of tumor (thin white arrows)

Pucynox 16: Pacnipoctpanennsiit noacssa3ounsiii pak (SCC). Axcuanbubie KT-u3o0pakenus
yepes3 NOACKIAJOYHOE IPOCTPAHCTBO y APYroro MalueHTa IEMOHCTPUPYET KPYroBOe
MOJICKJIaI0YHOE 00pa30oBaHue ¢ ASCTPYKIMEH MEPCTHEBUIHOTO U IIUTOBUTHOTO XPAIIEH
(M30THYTBIE YEPHBIE CTPEJIKH) U SKCTParopTaHHOE PACIPOCTPAaHEHHE OMyXOJH (TOHKHE Oesble
CTPEJIKH)

40



Transglottic SCC — Upescknadounsiii pak

Laryngeal SCC encroaching on both, the glottis and supraglottis, with or without subglottic
component and when the site of origin is unclear, is termed as transglottic tumor [Figure 17]A,
B. 8171 This tumor spread is frequently through the PGS and is readily identified on CT or MR
imaging [Figure 18]. Transglottic carcinoma is frequently accompanied by metastatic
lymphadenopathy. [l Coronal images are particularly helpful in assessing transglottic extension
of tumor [Figure 18]D.

Pax ropranu ['TK pacnpocTpaHsOLIHMACS Ha TOJOCOBYIO HIEb U HAJCKIAI0YHOE TPOCTPAHCTBO,
¢ win 6e3 MOJICBA30YHOT0 KOMITOHEHTA M KOT/Ia MECTO MPOUCXOXKICHHE HESICHO, Ha3bIBACTCSI
ypesckiagounsiMu (transglottic) omyxomsmu [Puc. 17]A, B. [6],[7] 3T0 omyxoiu 4acto
PacIpOCTPaHSIFOTCS Yepe3 OKOIOCKIan0uHoe npoctpanctBo (PGS) u nerko BoisiBisitorest Ha KT
wi MPT [Puc. 18]. Upescknanounas (Transglottic) kapimHoMa 4acTo COPOBOKAAETC
MmetactaTuyeckor muMpoaneHonatuei. [7] Koponanbabie n300pakeHus 0COOCHHO MOJIE3HBI IPH
OIICHKE UPE3CKIIaIOYHOT0 pacnpoctpanenus onyxonu [Puc. 18]D.
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“igure 17A: Transglottic mass. Sagittal line diagram shows a large
supraglottic mass (red colour) spanning the glottis and the subglottis

Puc. 17A. Bonbiioe HackiagogHoe oOpa3oBaHue, pacIpOCTPaHSIONIEeCs] Ha TOJTOCOBYIO
CKJIaJIKy ¥ TIOJICKJIaJJOYHOE TIPOCTPAHCTRBO.
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Figure 17B: Transglottic mass. Sagittal line diagram shows a
transglottic mass (red colour) in the glottis extending into the
supraglottis and subglottis

Puc. 17B. UpesckiiagouHas OIyXoJjb B TOJOCOBON CKIIAJIKE, pACPOCTPAHSIOIIASICS
HAJICKJIAJJOYHO U MOJICKJIaJOYHO.
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Figure 17C: Transglottic mass. Coronal line diagram shows the spread
of transalottic cancer in the paraglottic space
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Puc. 17C. [IeMoHCTpUpYET pacpOCTPaHEHUE YPE3CKIIAJTOUYHOTO paKa Ha OKOJIOCKIa0YHOE
IPOCTPAHCTBO.

Figure 18A: Large transglottic SCC. Axial contrast CT image shows
mass in the supraglottis invading the preepiglottic (black asterisk) and
right paraglottic space (white asterisk). Extralaryngeal tumor (white
arrows) is seen along outer aspect of right thyroid lamina abutting right
carotid artery (black arrow)

Puc. 18A. Bosbmoii upesckinanounsiii pak (SCC). Akcuansroe KT nzobpakenue ¢
KOHTPacTHPOBAaHUEM JIEMOHCTPUPYET HAJICKIAI0UHYIO OITYXO0JIb Opakaroiee
IpeHaAropTaHHUKOBOE (UepHas 3B€3/104Ka) U OKOJIOCKIaI0uHOoE (Oeras 3Be3/J0UKa)
pPOCTpPaHCTBA. DKCTpalapHHreanbHas 4acTh OIyXoJu (Oelible CTPEeNKH) BUAHA BIOb
Hapy’KHOTO KOHTYpa MPaBOM IIJIACTUHBI IIUTOBUIHOTO XPSIIA, IPUMBIKAET K IPaBO COHHOM
apTepuu (4epHas CTpesKa).
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Figure 18B: Large transglottic SCC. Axial CT image shows tumor in
right true cord, anterior commissure (curved black elbow arrow) and
anterior left true cord (thick black arrow). Widened thyroarytenoid gap
(curved black arrow), extralaryngeal tumor (thin white arrows) abutting
right carotid artery (black arrow)

Puc. 18B. Bobioit upescknanounsiii pak (SCC). AxcuansHoe KT uzobpaxkenue
JIEMOHCTPHUPYET OITYXOJIb MPaBOI TOJI0COBOM CKIIAJKH, MEPEIHEN KOMUCCYPHI (M30THYTas
YyepHasi CTPeJIKa) U MepeIHIOK YacTh JIEBOM TOJIOCOBOW CKIIAJKH (TOJICTasl YepHas CTPEIIKa).
PacmmpenHbIii IIMTOBUIHO-YEPIIATIOBUAHBIN MHTEPBAJ (M30THYTasl YEpHAs CTPEIIKA),
JKCTpallapyHreanbHasi Macca (TOHKHE Oelble CTPENKH ), pUiieKalas K IpaBoi COHHOM apTepuun
(uepHas cTpenka).
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Figure 18C: Large transglottic SCC. Axial contrast CT image shows
subglottic extension with extralaryngeal tumor (thin white arrows)

Puc. 18C. Bosbmoit upescknanounsiii pak (SCC). Akcuanbroe KT nzodpaxenue

JI€MOHCTPHUPYET MOJCKIA0YHOE PacPOCTPaHEHHUE € SKTPAIAPUHI€aIbHON OIyX0Jbl0 (TOHKHE
Oesble CTPEIKN)
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Figure 18D: Large transglottic SCC. Coronal CT shows the entire
extent of transglottic mass spreading along the right paraglottic space
(thin arrows). Note the normal left paraglottic fat space (thick arrow).
Transglottic cancer precludes primary radiation or partial laryngectomy

Puc. 18C. Bospmoit upescknanounsiii pak (SC). Koponansrnoe KT 1eMOHCTpUpPYET MOTHYIO
MPOTSKEHHOCTh YPE3CKIAT0YHOTO 00pa30BaHUs PACIIPOCTPAHSIONIETOCS BIOIb IIPABOTO
OKOJIOCKJIAJIOYHOTO MPOCTPAHCTBA (TOHKHE CTpekn). OTMEThTEe HOMAIBHOE JIEBOE
OKOJIOCKJIaJIOYHOE KUPOBOE MPOCTPAHCTBO (TOJCTAasl cTpenka). Upe3ckaaaodHbli pak
HCKJTIIOYAeT MEPBUYHYIO JIYUEBYIO TEPAIHIO WJIK YACTUYHYIO (AapLHUATIBHYI0) JAPUHIIKTOMHUIO.
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Influence of T-Staging on Treatment Options - Bausinne T-craxnmpoBaHusi HA BAPHAHTHI
JICUCHUA

The treatment options for patients with laryngeal SCC include primary radiation, surgery,
chemotherapy and combinations of these. Surgical treatments include endoscopic laser
resections, partial laryngectomies and total laryngectomy.

Bapuantsl ieuenus 115 mauueHToB ¢ pakoM (SCC) ropranu BKIIIOYAIOT JIyYEBYIO TEPAIHIO,
ONEPATUBHOE JICYCHUE, XUMHOTEPANUIO U UX KOMOMHAIIMU. XUPYPTHUECKUE METO/IbI JICUCHUS
BKJIIOUYAIOT YHI0CKOMMYECKYIO Ja3ePHYIO PE3EKIINI0, YACTUUHYIO (MapIHaIbHYIO)
JAPUHTIKTOMUIO U TOTAJIBHYIO JTAPUHTIKTOMUIO.

Important parameters for T-staging that influence the management in patients with laryngeal
cancer include presence of tumor in the laryngeal submucosal spaces, spread across the
commissures, cartilage invasion, transglottic, deep subglottic and extralaryngeal extension.
These are clinical blind spots and can be assessed on imaging studies alone.

Baxxupie napamerps 41 T-cTagupoBaHus, KOTOpPbIE BIUSIOT Ha BEICHHE NAIlIEHTOB C PaKOM
TOPTaHU BKJIIOYAIOT B c€0s1 HAJTMYKE OMYXOJIH B MOJICTU3UCTOM MPOCTPAHCTBE TOPTAHH,
pacrnpocTpaHeHHUs] CKBO3b KOMUCCYPBI, HHBA3US XPAIIEH, Upe3CBA30YHOE, TTTyO0KOe
MOJICKJIaJI0YHOE U SKCTpAJapUHT€AIbHOE PACTIPOCTPAHCHUE. DTH KIMHUYECKU «OeIIbIe MATHA» U
MOTYT OBITH OMPEIENIEHbI TOJBKO MPH BU3YaJTbHBIX UCCIICOBAHUSIX.

Tumor in the laryngeal submucosal spaces is associated with an increased incidence of nodal
metastases and a high risk of recurrence following radiation therapy. Bulky disease in the PES
and PGS, transglottic and deep subglottic extension are negative indicators for primary
radiotherapy and partial laryngectomy procedures. #1171 |t is of prime importance to ascertain
the inferior margin of a supraglottic mass. Only if the tumor is restricted to the supraglottis and
does not involve the laryngeal ventricle or the arytenoids, is a partial laryngectomy indicated
[Figure 19]A, B.

OnyxoJeBoe MopaxeHue MOACIU3UCTOTO MPOCTPAHCTBA TOPTAHU CBSI3aHO C IMOBBIIICHHEM
YacTOTHI METACTa30B B JINM(OY3JIbI M BRICOKHI PUCK PELUANBA MOCIE JTYyYEBOM Teparuu.
OOupHbIe opakeHus mpeanaaropranaukosoro (PES) u okonocknamounoro (PGS)
IPOCTPAHCTB, YPE3CKIATOYHOE U TITyOO0KOE TIOJCKIAI0YHOE PACTIPOCTPAHEHHUE SIBIISIOTCS
OTpHIIATENIbHbIE MHANKATOPaMH JUIsl JIy4€BOM Teparuu U 4aCTUYHOM JapuHrakromMuu [4],[7].
Hmeet nepBoCTENIEHHOE 3HAUSHHE OTPEICTICHNE HIKHEH TPaHHIIBI ITOICKIIaI09HOTO
(supraglottic) mopaxenusi. TONBKO eciiu OMyXO0JIb OrpaHWYeHa HaACKIa109HbIM (Supraglottis)
YPOBHEM H HE BOBJIEKAET FTOPTAHHBIN KETyJ0YEeK MU YEPIIATOBUIHbIC XPSIIIH, SIBISETCS
MoKa3aHa yacTuuHas JapuHrakromus [Puc. 19]A, B.

Extension of glottis carcinoma across the anterior commissure to involve greater than 1/3 of the
contralateral vocal cord contraindicates a vertical hemilaryngectomy. Disease in the
interarytenoid region and the posterior commissure precludes supracricoid laryngectomy. 6111

PacnipocTpanenre KapIIMHOMBI TOJIOCOBOH IIIEJIH Yepe3 MEepeaHIOI0 KOMUCCYPY C BOBICUECHUEM
Oobinie, ueM 1/3 KoHTpasiaTepabHOM TOJIOCOBOM CKIAIKHU SIBIISETCS MPOTHUBOTIOKA3AHUEM JIJIsI
BEPTHKAIBHON TeMUIapuHrIkToMuu. [lopaxkeHne MexuepnanoBUAHON 00JacTU U 3aTHEN
KOMKCCYPBI HCKJTFOUAET TOPU30HTAIBHYIO (Supracricoid) mapuarakromuto. [6],[7].

Presence of significant cartilage invasion on CT or MRI is also associated with a higher risk of
tumor recurrence, increased risk of late complications and is predictive of poor response to
radiation therapy. [ Isolated sclerosis of arytenoids cartilage at CT does not affect the
radiation outcomes in patients with laryngeal carcinoma. 1! Cricoid cartilage invasion always
requires a total laryngectomy.

Hanuuue 3nauntensHoi nuBazuu xpsimeit Ha KT nnun MPT - takoke cBsi3aHo ¢ Oosiee BBICOKUM
PUCKOM pPELUANBA OIYyXOJIU, YBEJIMUYUBACTCS PUCK PA3BUTHS IIO3JHUX OCIIOKHEHUN U SBIIACTCS
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IPEJUKTOPOM ILIOXOr0 OTBETA HA JIy4eBYIO Tepamnuto. [7]. M301upoBaHHbll CKIEPO3
yepnanoBUIHBIX xpsmeil Ha KT He BiuseT Ha pe3ysbTaTsl 00JIydyeHHs Y MALlUEHTOB C paKOM
ropranu. [ 16]. MHBa3us nepcTHEBUAHOTO XpsIlia Beeraa TpedyeT TOTaIbHOW JTapUHTIKTOMUHT

“igure 19A: Aryepiglottic fold SCC confined to supraglottis. Axial
>ontrast CT image shows a left aryepiglottic fold mass infiltrating the
yreepiglottic (straight white arrow) and the left paraglottic space (white
zlbow arrow)

Puc. 19A. Pak (SCC) yepnanoHaaropTaHHON CKIIAJKU, OTPAHUYCHHBIH TIPEIIBEPHEM.
Axcuanbnble KoHTpacTHOe KT-n300pakeHne 1eMOHCTpUpyeT oOpa3oBaHHE JIEBOH
YepragoHaropTaHHON CKJIAIKA HHOWIBTPUPYIOIIee PeIHAArOpTAHHUKOBOE (TIpsiMast Oenast
CTpeIKa) U JIEBOE OKOJOCKIa0YHOe (Oenast U30THyTast CTPENIKa) MPOCTPAHCTBA.
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Figure 19B: Aryepiglottic fold SCC confined to supraglottis. Axial
contrast CT image at the level of the false cord shows no tumor.
Tumor confined to supraglottic larynx precluded the need for a total
laryngectomy

Puc. 19B. Pax (SCC) uepnaioHaArOpTaHHOM CKJIAKH, OTPAaHHYCHHBIN MPEIBEPUCM.
AxcunanbHble KoHTpacTHOe KT-u300pakeHne 1eMOHCTPUPYET OIyXO0Jb JIE€BOU
YepralOHarOpTaHHOH cKIIaAKH. ONyX0ib, OTpaHUYEHHAs TPEIBEPUEM TOPTaHH, HCKIIOYAeT
TOTAJbHYIO JJAPUHTIKTOMHUIO.

T-staging Parameters Used for Prognosis of the Disease Process — ITapamerpsi T-
CTaAUupOBaHUSA, HCITOJB3YEMbBIC JIJISI IPOTHO3A TECYCHUSA 00J1€3HHU

Cartilage invasion — UaBa3us xpsimeii

MRI has a high sensitivity (89%-95%) but lower specificity (74%-84%) as compared to CT for
the detection of cartilage invasion. The negative predictive value of MRI to exclude cartilage
invasion is also very high, at around 94%-96%. [L71.[18]

MPT o6saiaeT BHICOKOM 4yBCTBUTEILHOCTHIO (89%-95%), HO HU3KO# crienupuaHOCThIO (74%-
84%) no cpaBuenuto ¢ KT ans oOHapyxeHHs mopakeHus xpsia. HeraTuBHOe MpOrHocTHYeCcKoe
3HayeHne MPT aist uckiTtoueHns: HHBa3UM XpAlla TakXkKe 0UYeHb BBICOKO, MpUMepHO 94%-96%.

[17],[18]
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Presence of tumor invasion can be readily identified on the T1-weighted images if the cartilage is
ossified [Figure 20]A. Tumor is seen as abnormal soft tissue intensity within the bright signal of
the medullary fat of the cartilage. High intracartilaginous signal on fat-suppressed T2 weighted
and cartilaginous enhancement on postcontrast fat-suppressed T1-weighted sequences have been
the accepted criteria for positive identification of neoplastic cartilaginous invasion [Figure 20]1B
and [Figure 21]. However, peritumoral inflammation may mimic neoplastic invasion if these
criteria are used, especially in the thyroid cartilage, thereby leading to false positive assessments.
Recently, Becker, et al,* reported that in assessing neoplastic infiltration of laryngeal cartilage
at MR imaging, the T2-weighted and gadolinium-enhanced T1-weighted signal intensity should
be compared with the signal intensity of the adjacent tumor on the corresponding sequences. If
the cartilage displays higher signal intensity than tumor, a diagnosis of peritumoral inflammation
within the cartilage is suggested; if, however, the cartilage displays a similar signal intensity to
tumor, neoplastic cartilage invasion is suggested [Figure 20]B and [Figure 21]. 18I

Figure 20A: Cartilage invasion on MRI. T1 axial image shows a large
mass destroying left thyroid lamina with extralaryngeal spread encasing
left carotid artery (curved arrow). See the normal ossified right thyroid
lamina (thick arrow)

Puc. 20A: UuBa3us xpsma va MPT
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Figure 20B: Cartilage invasion on MRI. T2 axial image shows the large
mass with cartilage destruction. The intracartilage signal is similar to
the adjacent mass (thin arrow)

Puc. 20B: MuBa3us xpsama va MPT
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Figure 21: Cartilage invasion on MRI. Contrast fat-suppressed T1 image shows a large
laryngohypopharyngeal mass invading preepiglottic (black asterisk), right paraglottic space
(white asterisk) and right piriform sinus (thick arrow). Intracartilaginous enhancement is seen of
similar intensity as tumor with thin rim of extralaryngeal tumor (thin arrow)

The CT criteria for reporting cartilage invasion include sclerosis, erosion, lysis and the presence
of extralaryngeal tumor [Figure 22]A, B. 19201 While sclerosis has a high sensitivity (83%) to
detect intracartilaginous disease, it has a specificity that varies from one cartilage to another,
being lowest in the thyroid cartilage (40%) and higher in the cricoid and arytenoid cartilages
(76% and 79% respectively). [L7M8LIT Erosion or lysis and extralaryngeal tumor are highly
specific criteria (86%-95%) for neoplastic cartilage disease; however, their sensitivity ranges
between 64% and 72% and 44%, respectively, as they occur very late in the course of the
disease. [*®] By applying a combination of all the above criteria, the overall sensitivity of CT is
as high as 91% with a negative predictive value of 95%.

KT xpurtepun 1y1st BBIBOJOB 00 MHBA3UU XPALIEH BKIOYAIOT CKIEPO3, SPO3UH, JTU3UC U HATMUNE
9KCTpallapuHreanbHooro omyxonu [Puc. 22 A, B]. [19],[20] B To BpeMms kak ckiiepo3 obmagaet
BBICOKON 4yBCTBUTENBHOCTHIO (83%) B BBIBIIEHUN BHYTPUXPSALIEBOTO MOPAKEHUS, OH UMEET
CBOIO CHEIM(HKY, YTO 3aBUCUT OT BHJIA XA, OCTABASICh HU3KUM Y IIUTOBUIHOTO XS
(40%) 1 BbIIIE y IEPCTHEBUIHOTO U YepHaTOBUAHBIX Xpsaiei (76% u 79% cooTBETCTBEHHO)
[17],[18],[19]. Dpo3uu wiu JTU3UC U FKCTPATAPUHTEATbHBIC OMYXOJIH SIBIISCIOTCS BEChMa
crnierupuurbiMEA Kputepusimu (86%-95%) 1is 0IyX0J1eBOro MOpaXKeHUs XPSIIEH; OHAKO, UX
YyBCTBUTEIBHOCTH cOCTaBIsAET OT 64% 10 72% u 44%, COOTBETCTBEHHO, TaK KaK OHU
MIPOMCXOAAT HA OUEHBb MO3HUX cTanusx 3aboneBanus [18]. [Ipumensis coueranne Bcex
BBILIIETIEPEUUCIIEHHBIX KpUTEpHUeB, o011as yyBcTBUTENbHOCTH KT cocraBnser 91% npu
HETaTHBHOHN MPOTHOCTHYECKOW IIeHHOCTH 95%.
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Figure 22A: Cartilage invasion on CT. Axial contrast CT image shows
left true cord mass with left thyroid lamina sclerosis (white arrow) and
cricoid destruction (black arrow)

Puc. 22A: UnBa3us xpsma Ha KT. AxkcuanbHoe koHTpacTupoBanHoe KT-uzo0paxenue
JEMOHCTPUPYET OILYyXOJIb JIEBOM TOJIOCOBON CKJIAJKHU CO CKIIEPO30M JIEBOH INIACTUHBI
HMIUTOBHUIHOTO Xpsia (Oenast cTpesika U NeCTpyKIHel IepCTHEBUIHOTO Xpsia (YepHast CTPEKa)
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Figure 22B: Cartilage invasion on CT. Axial CT bone window
image in another patient shows destroyed left thyroid lamina and left
cricoarytenoid joint

Puc. 22B: MnuBa3us xpsama Ha KT. AkcuanbHoe KT B KOCTHOM OKHE y Jpyroro naiueHTa
JNEMOHCTPHUPYET pa3pyLICHHBIE JIEBYIO IUIACTUHY IIMTOBHUIHOTO XPSIIa U JIEBBII
NepCTHEYEePIATOBUTHBIN CYCTaB.

Pretreatment tumor volume — losieueGHblii 00beM 0mMyXoJiu

An increasing volume of the primary tumor correlates with an increasing rate of local failure.
Supraglottic cancers with pretreatment CT volume of <6 ml and glottic cancers with volumes
<3.5 ml have shown better control rates (83% and 85%, respectively), as compared to
supraglottic cancers > 6 ml and glottis cancers >3.5 ml (46% and 22%, respectively). [211.[22]
Abnormal signal intensity of laryngeal cartilages at MRI correlates with poor prognosis after
radiation therapy if the tumor volume >5 ml, but not if it is <5 ml. 23] Mukheriji, et al. have
found that the local surgical control rate for supraglottic tumors with volumes <16 ml was 98%
compared with 40% for tumors with volumes >16 ml. [241125]

YBennyenne o0beMa IEPBUYHOMN OIMYXOJIA KOPPEITUPYET C YBEINICHUEM YACTOTHI MECTHBIX
nopaxxenuil. Paku npeansepus ¢ noneue6HsM KT-o0bemom <6 mi u KT-o0bemom paka
roJI0COBOH 1Ienu ¢ o0beMamu <3.5 MJT UMeIU MTOKa3aju JIydlllie KOHTPOJIbHbIE TOKA3aTelH
(83% u 85%, COOTBETCTBEHHO), 110 CPABHEHUIO C BECTUOYIIAPHBIMH OMYXOJISIMA > 6 MII U
roj0coBoi menu >3.5 mi (46% u 22%, coorBercTBeHHO) [21],[22]. AHOMAanbHAS
MHTEHCUBHOCTh CUTHAJIa OT FOPTaHHBIX Xpseil Ha MPT koppenupyer ¢ miIoXuM IporHo3oM
MOCJIE Ty4eBOW TEparuu MpH 00BEME OITYXOJIH >5 MII, HO HE TIPH 3HITYEHUAX <5 ML [23]
Mukherji, 1 COaBT. BBISICHUIIH, YTO JIOKAJIbHBIE XUPYPTHUECKUE KOHTPOJIbHBIE TIOKA3aTeIH MPH
BECTUOYIISIPHBIX OMYyXOJsiX ¢ 00beMoM <16 M 98% 1o cpaBHeHuto ¢ 40% s onyxounei ¢
obwemamu >16 mi. [24],[25]
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Nodal Disease (N Staging) — [lopa:xenue iumdoysiaos (N-cragupoBaHue)

A minimum axial diameter more than 10mm, round or spherical shape, a necrotic node of any
size and a node with indistinct spiculated margins (suggesting extranodal disease spread) are
the generally accepted radiological criteria to diagnose malignant nodes at CT and MRI. [261.[27]

MuHUMaNbHBIN aKCHANBHBIN auameTp Oonee 10 MM, kpyrias wiu chepudHas hopma, HEKpPo3
y3J1a JIF000To pa3Mepa M y3el ¢ HeUYSTKMMH CITUKYI000pa3HbIMU BHEITHUMU KOHTYPaMH
(mpenamoaraiiue 3KCTpaHOAaIbHOE PACIIPOCTPAHEHUS PIIOLIECCA) SIBIISIFOTCS OOIICITPUHSATHIMU
PaIHOIOTHUECKIMU KPUTEPHSIMH JUTS TUATHOCTHKH MAJIMTHU3UPOBAHHbBIX JTUM(Oy30B Ha KT u
MPT. [26],[27]

The sensitivity and specificity of CT to detect nodal disease using these criteria are 90% and
75% respectively. The overall accuracy of PET-CT in identifying nodal disease is higher than
that of CT alone, by almost 20%. 28] However, PET-CT is not useful to exclude the presence of
metastases in the clinically NO neck. This is because 40% of metastatic lymph nodes are <7 mm
in diameter and PET-CT is not useful in evaluating small subcentimeter nodes. [2°

UyBcTBHUTENBHOCTD U crieniuuaHocTh KT [1st BRISABICHUS TOPAKSHUS TUMQPOY3JIOB, UCIIOIB3YS
9T Kputepun coctaBisetr 90% u 75% coorBerctBenHo. O61mas Tounocts [I19T-KT B
BBISIBJICHUHU Y3JIOBBIX MTOpakeHuit Boie, ueMm KT, moutu Ha 20% [28]. Tem ue menee, [I9T-KT
HE PEKOMEHIYeTCs] MPUMEHSATD Ui UCKIIFOUEHUSI METacTa30B MPH KIIMHUYECKOM OTCYTCTBUU
YBEJIIMUYEHHBIX JIMM(OY3JIOB IIeH. DTO MOTOMY, 4TO 40% MeTacTaTHIeCKHX JTUM(PATHIECKUX
y3710B <7 MM B nuametpe u [I9T-KT He sBisieTcs NpUroAHbIM MpU OLIEHKE HEOOIBIITNX
(TocaHTUMETPOBBIX ) TUM(OY3II0B. [29]

Standardized uptake values (SUV) of FDG uptake by the nodes has been used by some authors to
identify nodal metastases; %1 however, to date, no universally accepted SUV threshold has been
determined to differentiate benign from malignant nodal disease. Currently, ultrasonography
(USG) with USG-guided fine needle aspiration cytology (FNAC) is the most accurate method for
evaluating metastatic disease in subcentimeter size nodes. [

CranpaptusupoBanHbie 3HaueHus noriouienus (SUV) nornomienns FDG B y3max ucnons3yercs
HEKOTOPBIMU aBTOPAMU JJISl ONIpEeNIEHHs Y3JI0BbIX MeTacTa3oB; [30] oiHaKo, Ha CeroAHAUIHUN
JIeHb HE CYIIECTBYeT oomenpuHsaToro nmopora SUV, 4rods muddepeHmponarsb
J0OPOKAavYECTBEHHbIE OIYXOJIM OT 3JI0KAYeCTBEHHBIX Y3JIOBBIX 3a0osieBaHuil. B HacTosiee Bpems
ynsTpa3BykoBoe uccienoanue (Y3U) ¢ TonkouroapHoOU acnupannonnoi nutoioruei (FNAC)
ABJIsieTCA Har0oJiee TOUHBIM METO/IOM ISl OLIEHKHM MEeTacTa3upoBaHMs B TMMQOy3iax
nocantumerpoBoro (subcentimeter) pasmepa. [31]

Nodal staging is the most accurate prognostic factor for SCC. Unilateral nodal disease indicates
a 50% reduction in long term survival while a bilateral nodal involvement indicates a 75%
reduction!®l. Additionally, extranodal spread increases the risk of treatment failure and
increases the risk of recurrence by a factor of 10 and reduces the survival by 50%. 01321

Craauposanue no mumdoysnam (N-cragupoBaHue) sBIseTCsl HAUO0JIee TOYHBIM
nporuoctudeckuM pakropom st paka (SCC). OarocTopoHHHEe TUM(OY3TOBBIE TOPAKESHUS
yKa3bIBaeT Ha CHIKEeHUE Ha 50% 10ArocpovHON MEepCIIeKTHBBI BBDKUBAHMS, B TO BPEMS Kak
JIBYCTOpPOHHEE MopakeHre TUM(OY3JI0B yKa3bIBaeT Ha cHkeHue Ha 75% [8]. Kpome Toro,
IKCTPAHOJAIIBHOE PACIIPOCTPAHEHHS YBEIIMYNBACT PUCK HEIPPEKTUBHOCTH JICUCHUS U
MOBBIIIAET pUCK peruanBa B 10 pa3 u ymenbiaet BebkuBanue Ha 50%. [30],[32]
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Systemic Metastases (M staging) - CucTeMHbIe MeTacTa3bl

The single most frequent site for distant metastases in laryngeal SCC is the lung, followed by
bones and the abdomen. Systemic metastases are encountered in patients with advanced stage
laryngeal SCC and upstage the disease from MO to M1. While a chest radiograph may suffice in
patients with early cancer, a contrast CT of the chest or whole body PET-CT is recommended in
patients with advanced laryngeal SCC. [ Presence of systemic metastases upstages the disease
to M1 and precludes curative attempts by surgery.

Haubonee yacto oTaneHHbIe METacTa3bl paka FOPTaHM - ATO JIETKUE, Aajiee CIEAYIOT KOCTH U
OpromiHas nosocTb. CHCTEMHBIE METACTa3bl BCTPEUAIOTCS y MALMEHTOB C Pa3BUTOM cTagueit
paka ropranu u cragupyrorcs or MO no M1. PentrenorpamMmma rpyiHoO# KJIETKH MOYKET OBITh
JIOCTAaTOYHOM y OOJBHBIX ¢ paHHUM pakoM, KoHTpactHast KT rpynnoit kinerku wim [19T-KT
BCETO TeJia PEKOMEHIYEeTCs Y MAIMeHTOB C pa3BUThIM pakoM ropranu. [30]. Hamuuue
CUCTEMHBIX METAcTa30B ycTaHaBIMBAeT M1 craauio v npensaTcTBYET MONbITKAM
XUPYPTHUECKOTO JICYEHHUS.

Post-Treatment Evaluation — ITocTiieue6Has oneHka

Post-treatment follow-up is critical in detecting the response to treatment and also for
assessment of early recurrent disease. Surveillance is especially crucial in the first 2-3 years
because two-thirds of local recurrence and nodal metastases occur in this period.

[ToctneueOHOE 0OCIeJOBaHIE UMEET PelIaoliee 3HaUeHNE B OIICHKE OTKJIMKA Ha JICYCHHE, a
TaK>Ke JJIs1 BBISIBIICHUS paHHEro peryanBa 3aboneanus. Habmonenue ocoOeHHO BaXKHO B
nepBbie 2-3 roja, IOTOMY YTO JIB€ TPETH MECTHBIX PEIMIHMBOB H METACTA3bl B TUM(OY3IIbI
BO3HHUKAIOT B 3TOT ICPUOL

A baseline pretreatment FDG PET CT has been recommended to use for comparison at
subsequent post-treatment follow-up in patients with laryngeal SCC. A decreased FDG activity
in the early phase of combined chemoradiation is associated with greater tumor response,
survival and local control. [?° A pretreatment SUV less than 9 in the primary tumor has been
found to be predictive of a lower rate of local recurrence and improved disease free survival
compared with a primary tumor SUV of 9 or more. [

Bazosbie goneuednbie koutpacTabie [IDT-KT (FDG PET CT) pekoMeH10BaHO HUCIIOIB30BATh
JUTSL CpaBHEHHMSI TIPH MTOCTIEIYIOIIUX MOCTIeueOHbIX 00cnenoBanmii y nanuenToB ¢ SCC ropranu.
Cumwxkenue aktuBHOCTH FDG B paHHel cTaanu KOMOMHHUPOBAHHOTO XUMHUOIYUYEBOU Tepamnuu
CBS3aHO C OOJIbLIEH pEeaKIIMEOTKINKA OIYXO0JIH, BBKUBAEMOCTH U MECTHOTO KOHTpos. [29] ITpu
noneuedbHom SUV meHee 9 B IepBUYHOI 0IyX0M ObUIO YCTaHOBIIEHO, YTO MIPOIHOCTUYECKOE
CHIDKEHHE YacTOTHI MECTHBIX PEIMIMBOB U YIIYUIIICHHBIH BApHAHT CBOOOJHON BBDKHBAEMOCTh
no cpaBHeHHIO ¢ nepBuyHoi SUV onyxonu 9 unu 6onee. [30]

While endoscopy remains the preferred method to diagnose mucosal recurrences, imaging
contributes to the detection of deep recurrence. Surgery for laryngeal cancer results in
significant anatomic distortion making the diagnosis of recurrence extremely difficult.
Recurrence following surgery is generally reported on CT, when focal areas of nodularity or soft
tissue are noted in the surgical bed.

OHJIOCKONHUS OCTAETCS MPEANOUYTUTENBHBIM METOAOM Il JUArHOCTUKHU PELUIUBOB CIU3UCTOU
000JI04KH, BU3yaJTHU3allMOHHBIE METOIbI CIOCOOCTBYET OOHAPYKEHUIO TTYOOKHX PELUIUBOB.
Xupyprust paka ropTaHd IPOSIBISETCS B CYILIECTBEHHON aHaTOMUYECKOM JedopMaliny enaer
KpaifiHe CIIO’KHBIM JTMarto3 penuausa. [locneonepaonHblil penuaus B OOJBIIMHCTBE CIyYacB
onuceiBaercs Ha KT, korna iokaipHble 30Ha TMM(OY3TI0B WIM MATKOW TKAaHH OTMEYAIOTCS B
XUPYPTrUUYECKOM JIOXKE.
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These typically occur at the cut margins of the surgery where the tumor was previously located.
Radiation for laryngeal SCC is followed by significant edema, thickening and abnormal
enhancement in the laryngeal tissues. The normal fat in the PES and the PGS has a stippled
appearance. The epiglottis, aryepiglottic folds and the arytenoids are swollen. Fragmentation,
sclerosis and lysis of the cartilages may be seen suggesting the onset of chondronecrosis. While
the knowledge of post-treatment larynx on CT and MRI scans helps in the interpretation of CT
and MRI scans in these patients, PET-CT has superior diagnostic accuracy in detecting tumor
recurrence [Figure 23]A, B. 81341351 [36]

3T0 00BIYHO POUCXOUT B KPasiM UCCEUEHUS ONEepallHH, TJIe OMyX0ib OblIa paHee
pacnosioxena. Jlydeas tepanuss SCC ropraHu CONpOBOKAAECTCS 3HAYUTEIbHBIM OTEKOM,
YTOJIICHUEM M aHOMAJIbHBIM YBEJIMYEHUEM TKaHel ropranu. Hemopaxennsiii xup B PES u PGS
puoOpeTaeT TOUCYHBIN/3EPHUCTHIM BHEITHUKN BUA. OTEK HAATOPTAaHHHKA,
YepIajJOHaArOPTaHHbIX CKJIaJKOK U YepIaIOBUIHBIX Xpsuiei. @parMeHTanus, CKJIepo3 U JIU3UC
Xpsilia MOXKET IpeArnoiaraTb BO3HUKHOBEHHE XOHAPOHEKPOo3a. B To Bpems kak 3HaHHE KapTUHBI
neyenHou ropranu Ha KT u MPT nomoraror B unrepnperannu KT u MPT y 3Tux nanueHros,
II9T-KT umeet 60s1ee BHICOKYIO TMAarHOCTHYECKYIO TOYHOCTD B BBISIBIICHHH PELIUINBOB
omyxoueit [Pucynok 23A, B] [33],[34],[35],[36].

The best results are obtained when PET-CT is performed 2-3 months after the completion of

treatment. 31 Successful radiation therapy leads to a substantial reduction of tumor volume

within 4 months and treatment failure must be suspected if 50% or more of the tumor mass is
still visible after this period. B71E3]

Hawnyummue pesynsratsl nonayvatores npu [IDT-KT uepes 2-3 mecsua nocnie 3aBepLieHus
nedenus [35]. Yenenrnas myueBast Tepanus IPUBOIUT K 3HAYMTEIEHOMY YMEHBIICHUIO 00beMa
OITyXOJIM B Te4eHUE 4-X MecAleB, a HeAPPEKTUBHOCTD JICYCHHUS TOJDKHA OBITH 3aI10/I03PEHA,
eciu 50% wnm 0oJiee OT OMYXO0JIEBOM MacChl IPOJOJIKAIOT BU3YAJIN3UPOBATHCS 110 UCTEUEHUU
sToro cpoka. [37],[38]

Figure 23A: Post-treatment CT following chemoradiation. Axial contrast Figure 23B: Post-treatment PET-CT following chemoradiation. Axial

CT image in a patient with epiglottic cancer, post chemoradiation PET-CT image obtained eight months later shows an area of uptake

therapy shows no obvious mass. The biopsy was negative on the left side suggesting tumor recurrence. Biopsies were consistently
negative

Pucynoxk 23. [Toctineuebusie KT u IIDT/KT nocie xumuo- u 1y4eBoi Tepamnmu.
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Other Laryngeal Cancers — /Ipyrue paku roptanu

While SCC is the commonest laryngeal cancer, the less common laryngeal cancers include the
chondrosarcoma, lymphoma and the paraganglioma. These are usually submucosal and may not
be seen at endoscopy except for a subtle bulge or asymmetry. The role of imaging in such tumors
is to detect or confirm the presence of a submucosal mass, to define the deeper margins and to
guide the endoscopist to the most appropriate site for biopsy.

B To Bpems kak miockokierouHas kapruuHoma (SCC) sBnsiercs Hanbosee YacThIM PakoM
TOpTaHH, MEHEE PEAKHE PaKy TOPTAHU BKIIIOYAIOT XOHAPOCAPKOMY, TUM(POMY U MaparaHrinomy.
Onwu, 00BIYHO, MOACTU3UCTBIE U MOT'YT OBITH HE BUIHBI IPU SHJOCKOITMYECKOM UCCIIETOBAaHHH,
KpPOME €/1Ba pa3IMYMMOM BBITYKJIOCTH WIJIM aCHMMETpUH. Poib BU3yanu3anuy Mpyu TaKux
OITYXOJISIX COCTOMT B BBISABICHUH WJIM MOATBEPIKICHUH HATUYHE MOJCIM3UCTOr0 00pa30BaHusl, B
OIpEeJIeTICHNH TTyOOKHUX KOHTYPOB M YKa3aHUU SHAOCKOIHUCTY HanOosiee MOoAXOISIIEero MecTa
JU1sl OMOTICHH.

Conclusions - BeiBoabI

CT and MRI play a significant complementary role to clinical endoscopy in pretherapeutic
staging of laryngeal SCC. Determination of the precise extent of cancer spread within the larynx
(T staging) is the singlemost critical factor guiding treatment decisions in patients with localised
laryngeal cancer. Additionally, imaging studies are routinely used to assess associated nodal
disease (N staging) and systemic metastases (M staging), presence of synchronous cancers and
also post-therapeutic tumor recurrence in these patients. A clear understanding of the standard
imaging techniques and protocols for imaging the larynx, and familiarity with the key anatomical
features and characteristic patterns of tumor spread within the different regions of the larynx, are
fundamental to the interpretation of CT and MRI scans of these patients.

KT u MPT urparot Ba’kHyI0 poJib B JOTIOJHEHHUE K KIIMHUYECKOW SHAOCKOIUH B J0JI€UEOHOM
cragupoBaHuu KapuuHoMbl (SCC) ropranu. TouHOTro onpeeneHus CTeeHn paKoBOIro
pacnpoctpanenus B ropranu (T-cragupoBaHue) SBIsSETCS €AUHCTBEHHBIM U CaMblil BaKHBIM
(akTOpOM MU NPUHATUN PELICHUH B JIEYEHUH JIOKAJTM30BaHHOTO paka ropranu. Kpome toro,
3TH UCCIIEI0BAaHUS OOBIUHO UCIIONB3YIOTCA JUIS OLEHKH aCCOLIMUPOBAHHBIX TUM(OY3TIOBBIX
nopaxenuii (N-craiupoBaHue) U CHCTEMHBIX MeTacTa3oB (M-cTaqupoBaHue), HATHYUE
CHHXPOHHBIX OITyXO0JIEH, a TAK)KE MMOCTTEPANIEBTUYECKOIO PELUANBA OIIYXOJIHM Y 3TUX MAallUEHTOB.
YeTkoe NOHMMAaHUE CTAHAAPTHBIX METOJOB BU3YaIU3alMK U IPOTOKOJIOB Ui BU3yaJIU3aluu
TOpTaHH, U 3HAKOMCTBO C OCHOBHBIMU aHATOMUYECKHUMH OCOOEHHOCTSMHU U XapaKTEPHBIMU
MOJEIIAMH PacCIpOCTPAHEHM OIYXOJU B Pa3IUYHbIX OTJE]IaX F'OPTaHU, UMEIOT
¢byHnamenTanpHoe 3HaueHue A uaTeprnperauuu KT u MPT atux nauueHTos.
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