Imaging in laryngeal cancers — Buzyaau3amusi paka ropTanu
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Ilepesen Anopeii FOpvesuu (aka AUS) (nepesedennviii mexcm opueunana coXpanet, bloeien
Kypcugom)

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.

Busyanu3zanus urpaet BaxHyO BCIIOMOTaTeIbHYIO POJIb KIMHUYECKOr0 00CIe10BaHus U
9HJIOCKOITMYECKOM OMOIICHH B OlIeHKE paka ropranu. [lonasistoniee OOIBIIMHCTBO ATUX BUJIOB
paka — miIockokJerounas kapuunoma (SCC). Kpocc-cexinoHHbIe H300paKeHHS
KOMITbIOTEPHOI ToMorpaduu ¢ KoHTpacTHeIM ycrinenueM (KT) u maruutHo-pezonancHas (MP)
BU3YaJIH3alisl O3BOJISIET MPEBOCXOAHO BU3YAIN3HPOBATH CIOKHYIO aHATOMUIO TOPTaHU U
XapaKTEPHBIX PaJUOJOTHYECKUX CUHIPOMOB MOACIU3UCTOro pacnpocrpanenus onyxonu. KT,
MPT u coBcem nenaBuo [19T-KT, Taxke o0ecriednBarOT )KU3HEHHO BAXKHYIO HH(OPMAITHIO O
COCTOSIHUM METAaCTaTUYECKOT0 MOpaKeHUs TUM(OY3JIOB LIeH, paCIIPOCTPAHEHHBIX CUCTEMHBIX
METacTa30B U KaKUX-T1M00 CHHXPOHHBIX 3JI0KaueCTBEHHBIX HOBOOOpa3oBaHuil. Kpome toro,
HEKOTOpbIe N300pakeHHsI HA OCHOBE TaKMX MapaMeTpoOB, KaKk 00BbeM OIyXOJIH U MOPaXKEeHUs
Xpsieid ropTaHd ObUIH UCIIOJIB30BaHbBI JUIsl IPOTHO3UPOBAHUS ycIiexa MepBUYHOMN JTydeBOn


http://www.ijri.org/article.asp?issn=0971-3026;year=2012;volume=22;issue=3;spage=209;epage=226;aulast=Joshi
http://www.ijri.org/article.asp?issn=0971-3026;year=2012;volume=22;issue=3;spage=209;epage=226;aulast=Joshi
http://www.ijri.org/text.asp?2012/22/3/209/107183

Tepanuu Wik XUupyprudeckoro BMEIIaTeNIbCTBA y 3TUX nauueHToB. O0beAnHeHne
PEHTTCHOJIOTUYECKUX JTAHHBIX C SHIOCKOMUYECKON OLEHKOW 3HAUUTENBHO YITyUIlIaeT
JOTEParneBTUYECKYI0 TOUHOCTh IOCTAHOBKHM FOPTaHU paka, U B 3HAUUTEIIbHOW CTEIICHH BIIUSET
Ha BBIOOp CTpaTeruil BeleHus 3TUX O0JbHBIX. BU3yanu3upyromnme uccieoBaHus TakKe
MOMOTalOT B MOCT-TEPANieBTUYECKOM HAOIIOIEHUU U KOHTPOJIS MAllUEHTOB C paKoM ropranu. B
ATON CTaThe Mbl PACCMOTPUM HCIIOJIb3yEMBIE B HACTOSLIEE BPEMSI METO/IbI BU3yaJIU3alluU
TOPTaHH U MPOTOKOJIBI, KIIFOUEBbIE AaHATOMUYECKUE CTPYKTYPhI, UMEIOLIHE OTHOILICHUE K
pacnpoCTpaHEHUIO OIYXOJIM U XapaKTePHbIE 3aKOHOMEPHOCTH MOJICIU3UCTOrO PacIpOCTPaHEHUS
1 nHBa3uu paka ropranu. Oocyxaaercs takxke poib KT, MPT u [I9T-KT B onieHke nmanueHToB
¢ SCC ropranu 1 NOCIEACTBUS BBIBOJOB H300payKEHHI 1O MTPOTHO3Y U KIMHUYECKOMY BE/ICHUIO.
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Introduction - BBexenue

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 %3?igher risk for synchronous malignancies arising from the lung and upper aerodigestive
tract.

Pak ropranu cocraBmnsieT 0koio 25% Bcex 3710Ka4ecTBEHHBIX HOBOOOPAa30BaHUH T'OJIOBHI H IICH.
OnHM 00BIYHO BO3HHKAIOT Y B3pOCIBIX B Bo3pacTe oT 50 10 70 et u AEMOHCTPHUPYIOT SIBHOE
npeobaananue myxunH. [ Bonee 90% 3THX BHIOB paka — IOCKOKIeTouHas Kaprmaoma (SCC).
Kypenue tabaka u ynotpebaeHIe aaKoros sBISIOTCS BaKHbIME (pakTopamu pucka s SCC
ropranu. 2 TTanments! ¢ SCC ropranm mMeroT 6osiee BHICOKHIT PUCK CHHXPOHHBIX
37I0KAYeCTBEHHBIX OMyXOJIeil, BOSHUKAIOIMX B JIETKHX M BEPXHEM IHIIEBAPUTEILHOM TPaKTe. 1)

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. [

BonbmucTBo 13 31X SCCs 1erko naeHTuGUIUpY0TCs Ha SHA0CKoNuu. MHTerpanus
HH/IOCKOIMYECKUX HaXOJ0K C KPOCC-CEKIIMOHHBIMU N300paXKEHUSIMU JUISI OLICHKU
MOJICIU3UCTOrO U MeCTHOrO pacrpoctpaneHuss SCC noBsIIIaeT TOYHOCTH cTaaupoBanus T n
BJIMSIET HA PELLIEHUS] OTHOCUTEIILHO JICYEHUS STHX NalueHToB. M300paxeHus Takxke
IPEOCTABISAIOT HHPOPMALIUMIO O METACTATUYECKOM MOPAKEHUH, CHCTEMHBIX METacTa3ax, Kakux-
60 CHHXPOHHBIX OIyXOJIei U peruauBa 3abonepanus. [+

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 paccMaTpUBarOTCS CTaHAAPTHBIE TPOTOKOJIBI BU3yalIM3alliU AJIs OLICHKH TOpTaHU
U KJIIOYEBBIX AHATOMUYECKHUX CTPYKTYP, UMEIOIINE OTHOIIEHNE K PAaCIPOCTPAHEHHIO OIyXOJIH, U
WUTIOCTPUPYET XapaKTEPHbIE MOJIEIH MOJICIIM3UCTOTO pacipocTpaHeHus 3tux kapuuaoM (SCC).
Take onuChIBaOTCS BIUSHHUE PE3YJIbTaTOB BU3yalU3allii Ha MPOTHO3 M BHIOOP BapUaHTOB
JI€YEHHSI Y STUX OOJBHBIX.



Imaging Protocols — IIpoTokobl BU3yaau3aiu
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 % 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 konTpactHoro KT uccinenoBanus men. M300paxeHusI BBICOKOTO
KauyecTBa Moxy4aroTcs npu ucnoiszoBanuu multidectector CT (MDCT) nocie unbekuuu
HOIMPOBAHHOI'O KOHTPACTHOrO BelecTBa (00mas 103a 35-40 r). KoHTpact MoXkeT BBOIAUTHCS
BPYUYHYIO WM TIPU TOMOIIN aBTOMaTU3WPOBAHHOTO HHKEKTOPA, U B 3TOM ClIydae JOJKHO
MIPOUTH TIOCTATOYHOE BpeMs (3aieprKKa) 10 Havajla CKAHUPOBaHUs. bOJIbHON JIEKUT B
MOJIO’KEHUU JIe)Ka Ha CIIMHE, JIbIXaHWEe CIIOKOWHO U MPOCAT BO3AEPKATHCS OT KIS WIH
IJI0TaHUs. AKCHATbHOE CKAHUPOBAHUE BBITMIOJIHAETCS OT OCHOBAHHS Yeperna K Iyre a0OpThl C
YCTaHOBKOM TJIOCKOCTH, MapaJUIeNbHOM IMII0OCKOCTH MOIBA3BIYHON KOCTH, YTOOBI MOTYYHUTh
CKaHMPOBAHME MMAPAICTbHO UCTUHHBIM I'OJIOCOBBIM CKJIaaKaM. HaGop ChIpbIX TaHHBIX
aKCHaJbHBIX HM300paKeHHE BOCCTAHABIMBAETCA C TOJIIMHOM cpe3a okouo 0,75 MM nms
MOJTyYEHUsI BEICOKOTO KaYeCTBa CATUTTAILHON M KOPOHATBHONW PEKOHCTPYKIIMA W300paKCHHIA.
512 x 512 marpuna ucnons3yercs ¢ noiem oo3zopa (FOV) mexay 16 u 20 cm. Bee nzobpaxenus
paccMaTpuBalOTCA B MATKOTKAaHHOM U KOCTHOM OKHax. /lononHurenabHOe 00cie10BaHuE JIIs
Jy4IIel OIIEHKH OIyXOJIM B TOPTAHHOM >KeyJI0UKe, MepelHel KOMUCCYpe U Yeprano-
HAJrOPTAaHHBIX CKJIAJIKaX MOXKET OBITh C/IENIaHO C (POHAITUEH «ID». [51. (€]

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.

[TpeanouruTenbHO, TOMOTpad BEICOKOTO MOJIS C MOMOIIBIO CHEIMAIBHON KaTyIIKH HIEH.
CoueTranue MHOTOIIJIOCKOCTHOW HEKOHTpacTHbIe T1-B3BemieHHble, T2-B3BEIICHHBIE U
ucnonb3yercs T2-B3BelIeHHbIE H300pakeHus Jkupa HackleHue postcontrast T1 sxupa
MOIABIISIETCS N300paKeHU peryisipHo. BaxkHo, yToObI B3aTh T1 1 yuacTkax T2 Ha TOM ke
ypoBHe. Tomnuna paszzien 4 MM sSBJISIETCS PEANIOUTUTENBHBIM C interslice 3a30pom 0-1 mm. Bech
9K3aMEH 3aHUMAeET OKOJI0 30 MUHYT, ¥ TALIMEHTA MTPOCAT BO3AEPKATHCA OT KalUIsl U IJIOTAHUS BO
BpeMs IpUOOpeTeHusl.

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 MoganbHOCTH M300paskeHuit mpu ycnoBun Hanmnuus Ha KT nimu MP-tomorpadoB u onbIT
B MHTEPIPETALNN H300paKEHUH, a TAK)Ke COCOOHOCTH ManueHTa nepeHocuts MPT
oOcnenoBanue. B 6onbmmHcTBe yupexaenuil, CT sBisercs npeanoyTUTEIbHBIM METOJOM
Busyanuzanuu i oueHku SCC ropranu u MPT ncnonb3yercs B KadecTBE HHCTPYMEHTA

JOIIOJTHUTECIIBHOI'O PCIICHUA HpO6J’I6M ecim KT He JacT BCIO I/IH(l)OpMaHI/IIO J0 HayaJia JICUCHHA.
[71

Key Anatomical Features of the Larynx — KiiioueBbie aHATOMHYEeCKHE 3JIEMEHThI FTOPTAHH

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 B [Figure 1], [Figure
2], [Figure 3] and [Figure 4].

YeTkoe NOHMMaHUE aHATOMUM T'OPTaHM siBisieTcss ocHOBOM it uHTepnperanun KT u MPT y
GonpHbIX ¢ KapiuHoMoii (SCC) ropranu. ITompoGHsrit 0630p anatomuu B! BeixomuT 3a pamku
JaHHOMU cTaThbi. HecKonbKo KIIFOUEBbIX aHATOMUYECKHE OCOOEHHOCTEN Oy IyT pacCMOTPEHBI
mwke B ¥ [Pucynox 1], [Pucynok 2], [Pucynok 3] u [PucyHox 4] .
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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 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: Ilpenasepue INopranu (Supraglottis) — otmen moaocTi ropTanu, pacioIoKeHHbINH
HaJl CKJIaIKaAMH [IPEIBEPHSL.
- BEpXYIIKa HaAIrOPTaHHHUKA 10 CpeIHEN JIMHUU (TOHKas CTPEIKa)



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: IlIpenaBepue ropranu

[TapHble Banekybl (yroodpa3Hble CTPENKH) 0 00€ CTOPOHBI OT NOAbA3BIYHO-HAATOPTAHOI
CBSI3KH (KOJIEHYATasi CTPEIIKa)

HanropranHuk BuieH 1o cpeAHel JIMHUM (TOHKasl CTPEJIKa)



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: IlpenaBepue ropranu

[MpeaHaaropTaHHUKOBOE MPOCTPAHCTBO (3BE3[I0YKA) - PACIIOIOKEHO KIIEPEIH OT
HaJIrOpPTaHHUKA (TOHKAs CTPEIIKa).

OTMeueHbI YepralOHaATOPTAaHHbIC CKIIAJKH (COTHYThIE CTPEJIKH) U TPYIICBUIHBIC CHHYCHI
(3y0UaTbie 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: IlpeaaBepue ropTanm.

Crebenp HaArOpTAaHHKWKA PUKPETUICH ¢ BHYTPEHHEH CTOPOHBI IUTOBUIHOTO XPSAIIA IO CPEeTHEH
JTUHUH (TOHKAs CTPENKa).

UepnanoHaAropTaHHbIe CKIAKH (COTHYTHIE TOJICTBIE CTPEIKN ) TPYIIEBUIHBIE CHHYCHI
(3yOuaThle CTpeNKn) U OKOJIOCKIIAJ0YHOE TPOCTPAHCTBO (MATKO M30THYTHIE CTPEIIKH)

10



Figure 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: lIpenaBepue ropranu

Bepxymiku 4epnaloBUAHBIX Xpslieil (IByriaBble CTPEIKH) U JIOKHBIC/TPEeIBEPHBIC CKIIAIKU
(MasieHbKHE CTPEIIKH)

OKOJIOCKJIaI0YHOE MTPOCTPAHCTBO (MIJIABHO U30THYThIE CTPENIKK) BUJIHBI B TITyOMHE OT JIOXKHBIX
CKJIaJI0K

OTOT cpe3 NpelCTaBIsIET BEpXHUM Kpall TOPTaHHO-KEIYJOYKOBOIO KOMILIEKCA

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 ropTanb (roJi0cOBbIe CKJIATKH)

UepnanonepcTHEBUIHBIE CyCTaBbl (MPSIMbIE CTPEIIKH).

TuTouyepnanoBuHas Mblia GOPMHUPYET OCHOBHYIO YaCTh HCTHHHOM (I0JIOCOBOI) CKJIAJKU HA
3TOM ypOBHE (IIPSIMOYTOJIbHAasl CTpEJIKa.

OTMmeueHb! epeIHss KoMUcCypa (KoJieHUaTast CTpesKa) U 3aHssl KOMUccypa (M30THyTast
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: MoackiagoyHoe MPOCTPAHCTBO
- AKCHAJIBHBIN CPe3 — BU3YAIIM3UPYETCSl KOJIBIIO MEPCTHEBUIHOTO XS

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 T1TW 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
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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: Koponansaoe KT-uzo0paxenue uepes ropranb. Koponansaoe KT-u300paxenue
OIeMOHCTPUPYET HAITOPTAHHHK (TOHKAs CTPENKA), JOKHBIC (TIPeIABEPHbIE/BECTHYIISIPHBIE)
CKJIaJKH (KoJieHYaTasi CTpelika), TOPTaHHBIC JKETyT0UYKHU (TOJICTast CTPENIKA), HCTHHHBIC
(roIOCOBBIE) CKIIAAKHU (M30THYTAsI CTPENKa) U OKOJIOCKIAA0YHOE IPOCTPAHCTBO (3BE3/I0UKA)

Laryngeal cartilages — Xpsitu 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 BEPXHEro Kpas HaArOpTaHHUKA 0 HUYKHETO Kpasi MEPCTHEBUTHOTO
xpsima. HaaropraHHuUK, IMATOBUIHBIN, TEPCTHEBUIHBIN U TTAPHbIEC YEPIATIOBUIHBIC XPSIIH — 3TO
YEThIPE OCHOBHBIX Xpsllla roptaHu [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 caMblii BEpXHHM, CPEIMHHO PACTIONOKEHHBINA JTUCTOBUAHBIA Xpsil. OH UMeeT
CBOOO/THBIN KOHTYP M HENOBHKHYIO 4acTh (cTeOeis). [loaba3bIYHO-HAATOPpTAHHAS
(hyoepiglottic) eBsizka npuKpeIUIIeT mepeaHuii CBOOOIHBIN Kpai HaArOpTaHHUKA K
NOIbSI3BIYHON KOCTH, a uToHaaropTannasn (thyroepiglottic) ecesizka npukpermser credenex
HA/IFOPTAaHHUKA K BHYTPEHHEH MOBEPXHOCTH IIMUTOBHIHOTO XPSIIa HIKE €r0 BEPXHEH BBIPE3KH.
CBOOOIHBIN Kpail HaArOPTAHHUKA TUIOTHO CBSI3aH C OCHOBAHUEM SI3bIKAa — CPEIMHHAS SI3bIYHO-
HaaropranHas (glosso-epiglottic) ckianka (y3aeuka HaATOPTAHHKUKA) UIET HAJ[ TOIbSI3BIYHO-
HAJrOPTaHHOW CBA3KOM U MPOELUPYETCS HaJl ypOBHEM MOAbsI3bIUHON KocTU. Takum oOpas3oM, Ha
cepuu akcuainbHbIX KT wiu MPT 1ien, cBoOOIHBIN Kpaii TPy BU3YyAITU3aIllUKA TTOSIBIISICTCS TIEPE]]
MOBA3BIYHON KOCTBIO.

Mexay Ai3bIYHOM NOBEPXHOCTbLIO HaAropTaHHUKA U KOPHEM fA3blKka UMEETCS TpY A3bIYHO-
HagropTaHHble CKNaAaKu, U3 HUX Of4Ha cpeAHAA (y3ae4vka HagropTtaHHuKa) u gBe 6okoBble (plica
glosso-cpiglottica mediana s. frenulum epiglottidis et plicae glosso-epiglotticae laterales). Mexay atumm
CKragKkaMy UMeroTCA MKMW, KOTOpble HOCAT Ha3BaHMe si3bl4HO-HaAropTaHHbIX yrnybnexHun (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.

[IluToBUIHBIN XPSAL] UMEET JIBAa MUIACTUHKH, «OIUIABJICHHBINY» CIIEPEAN U PACIIMPEHBIN B 3aHEN
qacTH, OPMUPYs BEPXHHE U HIDKHHE pora. BepxHue pora coeiMHEHBI ¢ OOJIBIIUMH POTaMH
HOIBSA3BIYHON KOCTH HIUTONOAbA3bIYHOI (thyrohyoid) cBsi3koii (¢ 3epHOBHIHBIM XPSIIIOM
BHYTPH), @ HWYKHUE POTa 110 MEIUATLHOW TTIOBEPXHOCTH COCIUHSIOTCS CyCTaBaMU C
MEPCTHEBHUIHBIM XPSIIOM NMePCTHENUTOBUAHBIME (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.

[TepcTHEBUIHBIN XPSIIIL ABJISETCS CAMbIM HU)KHUM XPSIIIIOM U OCHOBO# roptanu. [lapHbie
YepHaTOBH/IHBIE XPSAIIN CHIAT 110 BEPXHEMY Kparo TUNIACTHHKH MEPCTHEBUIHOTO XPsIiia, 00pasyst
nepcrHevepnagoBuaHbie (Cricoarytenoid) cycraBbl. BepTukanbHasi BRICOTa YepIIATOBUIHBIX
XpAIIEeH 0OXBATHIBACT FTOPTAHHBIC JKETYI0UKH. BepXyIIKK YepHaTOBHIHBIX XPSIICH COSTUHIIOTCS
C BECTUOYJIIPHBIMU CBSI3KaMHU M COOTBETCTBYET YPOBHIO JIOXKHBIX CBSA30K. OCHOBaHUS
YepPIATOBH/IHBIX MMPOCIUPYIOTCS HA TOJIOCOBBIE OTPOCTKH CIIEPEH, KOTOPBIC KPEIATCS K
TOJIOCOBBIM CBSI3KaM, IMPOXOJISIIIIAM BJIOJIb BHYTPEHHETO Kpasi HCTUHHBIX TOJIOCOBBIX CBSI30K.
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1 — HaaropTaHHBIN XPSIIIL;

2 — IIMTOIOAbA3BIYHAS CBA3KA,

3 — 3epHOBUIHBIN XPSIIII,

4 — MOABA3BIYHO-HAATOPTAHHAS CBS3KA,;

5 — cpeauHHAS HIUTOMOIbI3bIUHAS CBS3KA;
6 — MMTOBUIHBINA XPSIIIL;

7 — BbICTYTI(21aMOBO 5I0JIOKO);

8 — mepCTHE-IMTOBHUIHAS CBSI3KA,;

9 — mepCTHEBUIHBIN XPSIIIL;

10 — mepcTHeTpaxeaabHas CBSI3Ka;

11 — nyroo6pa3Hbie TpaxelHbIE XPSIILIH;

12 — KonbIIEBBIC CBSI3KH 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 u3obpaxenunit 3Tux xpsiiei 3aBUCUT OT TOTO, HACKOJIBKO OHU OCCHU(HUIIMPOBAHBI.
HanropranHuk 1 rojocoBble OTPOCTKH YEpPHATOBUAHBID XPsIlIel SABISIOTCS GUOPO3HBIMU
XpsIIaMu U He oKocTeHeBaroT. HeoccuduiimpoBaHHble XPSIIM UMEIOT MIATKOTKaHYIO TNIOTHOCTh
Ha KT 1 npomMexyTOUHYI0 HHTEHCUBHOCTH curHana Ha T1-B3BemeHHsix (T1W) u T2-
B3BelIeHHbIX (T2W) nzobpakenusx. IIIuToBuAHBINA, NEPCTHEBUIHOTO U YepIAIOBHIHBIN
ABJIIOTCS TMAJIMHOBBIMU XPAILLAMH, IEMOHCTPUPYIOLIUE MPOTPECCUPYIONIYIO0 OCCU(PHUKALIUIO C
BospactoM. Ha KT, okocTeHeBIINE XpSAIIM BHICOKOIIJIOTHBIE BHYTPEHHHUE U BHEIIHUE KOHTYPHI C
C HU3KOM IIIOTHOCTHIO Mexay HUMH. Ha MPT, okocTeneBImnii KOPKOBBIN CIIOM MMEET HU3KUU
CUTHAJI, a COZIeprKalliasl >KUp MEAYJUIIpHas MOJI0CTh - BBICOKUH curHan Ha T1W u T2W
HU300paKCHUSX.

Laryngeal Ventricular Complex (LVC) — I'opranHo-:xkeiynoukoBbiii komiiekc (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.

DTO KIII0UYE€BOM KOMIIOHEHT B OPraHM3allMy TOPTaHU - HA/ICKIaI0YHBIN, CKIIaJOYHBIN U
MTOJICKIIaIOYHBIN oTACHbI [Tabnuma 1] . OH BKiIoYaeT B ceOs JIOKHBIC CKIaAKH, HCTHHHBIS
CKJIAJIKK U PACIIOJIOKEHHBIE MEKTy HUIMU TOPTaHHBIE JKETYI0UKH.
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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 - Tat6xuua 1: [Tonpasaens ropTanu

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 xkemyaouex
BUJICH B BUJI€ HEOOIIBIIIOTO, 3aIIOJIHEHHOTO BO3/IyXOM, BBIIISTYMBAHUS MEXKY JIO)KHHBIMA U
UCTUHHBIMU CKJIajkamMu. Ha akcuanbHbIX n300pakeHusX, BepxHuii kpaii LVC onpenensercs B
cpese yepe3 BepUIMHBI YePNAJOBUAHBIX XPsIlei, JTO)KHbBIE CKIIAIKH U 3aII0JTHEHHOTO
KHUPOBBIMH NPOOETIaMH OKOJIOCKIIQ0YHOTO MPOCTPAHCTBA ITy0xke JOXKHBIX CKIa0K [PucyHok
2] E. HuakHmii kpaii onpeensiercs: B cpe3e 4epe3 MCTHHHbIE CKJIATKH C
muTouepnanoBuAHbIMHU (thyroarytenoid) MeliiaMu u nepcTHedepnanoBUHBIMHU (cricoarytenoid)
cycTtaBaMu coBMecTHOM [Pucynok 2] F.

Anterior and Posterior Commissure — Ilepeansisi ¥ 3aiHsAs 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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[lepenuss koMuccypa siBISIETCS CPEAUHHON TOYKOW MEPEIHEr0 COCINHEHUS NICTUHHBIX
rOJIOCOBBIX CKJIanoK. OHa COCTOUT U3 NEpEeHEN CBA3KH, IEPEIHETO COEINHEHUS ABYX
rOJIOCOBBIX CBSI30K, IIUTOBUAHOIO Xpsillia U CBA30K Broyle, ¢pubpo3HOil CTpyKTyphI
COCIMHSAIOIIEH TOJIOBBIE CKIIAJIKU K XpsILy. B 9TOM TOYKe OTCYTCTBYET IEPUXOHIPHM, TAK YTO
BOJIOKHA IIPOPACTAIOT HEMOCPEACTBEHHO U3 TOJI0COBOU CBA3KHU B XpsLl. 3aJHEH KOMUCCYPOU
SIBIISICTCS IOBEPXHOCTH CIM3UCTON 000JIO0YKH B 00JaCTH TIepeIHEel TOBEPXHOCTH
HNEPCTHEBUIHOTO XPsIlla MEXKAY YeprnaioBUAHBIME XpamamMu. O0e KoMHUCCYpbl OUYEHb XOPOIIO
BUIHO Ha aKCHAJIbHBIX M300paxenusix [Pucynok 2] F.

The Paraglottic Space (PGS) and the Pre-Epiglottic Space (PES) — OkoJiockiiagouHoe
(PGS) u IlpeanaaropranuuxkoBoe (PES) npocrpancrea

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.

OkoJockinagounoe mpoctpancTBo (PGS) HaxoauTces riy0sKe CIM3UCTHIX TOBEPXHOCTEH
WCTHHHBIX M JIOXKHBIX CBSI30K M OTPAHUYCHBI JIATePATbHO MIMTOBUIHBIM M ITEPCTHEBUIHBIM
XpsIIaMU U JIy4Ille BCEro BUHO Ha akcuanbHbIX cpe3ax KT u MPT uepes Hajckiiago4Hoe
npoctpancTBo (2C-E), rie 0HO MOIHOCTHIO COCTOUT U3 )Kupa. OHO MPOCTUPACTCS B KayTAIbHOM
HAIPaBJICHUH JI0 HUKHEH TTOBEPXHOCTH UCTHHHBIX TOJIOCOBBIX CBS30K. OHO SICHO
JIEMOHCTPHUPYETCS Ha KOPOHAIBHBIX n300pakeHuii [Pucynok 4]. PGS npomomxkaercst ¢
BHETOPTAaHHBIMHM MATKUMH TKaHSMHU MEXIY IMUTOBUIHBIM U IEPCTHEBHIHBIM XPSIIIIAMH B
nepeiHee-JaTepalibHOM YacTH; BaXKHBIN Ty Th U1 BHEroptanHoro (extralaryngeal)
pacrpocTpaHeHUs 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.

[pennaaropranuukoBoe nmpoctpancTBo (PES) siBisieTcst mpocTpaHCTBOM, 3alI0OHEHHBIM KUPOM,
6orateiM TUMpaTHIeCKUMU cocyaamu. OHO OTPaHUYCHO CBEPXY - IO IbSI3bIYHO-HAITOPTAHHOM
(hyoepiglottic) cesi3koit, criepean - muTonoAbsa3baHo (thyrohyoid) memGpanoii, BHU3Y -
muToHaaropranHas (thyroepiglottic) cBsi3ku 1 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 coo6matscs apyr ¢ apyrom cBepxy. CarrutajibHble H300pasKeHHsI JIyqIlle BCETO
OJXOAAT Jyist ouepunBanus Beeit PES [puc 3] ; OnHako, akcualibHbIe H300paKCHUS TaKKe
o0ecreunBaroT XOpoIyio ee pasrpannueHue [Puc 2] C-E.

Tumor Origin and Characteristic Patterns of Spread (T staging) — Bo3uukHoBeHue u
XapaKTepHbIe MOJeJIM pacnpocTpaHenus onyxoJgei (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
iIs 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. [°]

Knuanueckoe obcieioBanre ¢ OCIEayOIIEH YHAOCKOIHMEH - Bcera nepBblid mar B T-
cragupoBannu SCC ropranu. KT u MPT npoBogutcs asist onpeesieHus moACIu3UCTOTO
pactpocTpaHEHUs U BHEIIHUX TPAaHUIl OIyXOJIH. Majibie ¥ MOBEPXHOCTHBIC OMYXOJIH CIU3UCTON
000104k HE MOTYT OBbITh orieHeHbl Ha KT unmu MPT, u, cnegoBarenbHO, SBISETCS
00s13aTeIbHBIM, YTOOBI PHAOCKOIHS IeJlanach JI0 JIIDOOT0 BU3YaIbHOTO MCCIICIOBAHUS.
NuTerpanus Kpocc-CeKIMOHHBIX N300paKeHUH C BBIBOJIAMU SHJOCKOITUU 3HAYUTEIHHO
MOBBIIIACT TOYHOCTH T-cTagupoBanus. Zbaren u op. MUIIET, YTO TOYHOCTh KIAMHHYECKOM T-
cragupoBanust SCC ropranu cocrasisiia 57,5%, Ho nmoBeimanack 10 80% B coueranuu ¢ KT ¢
KOHTpACTHBIM ycuieHneM. )

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.

Knaccudukanus TNM chopmupoBannas Aamepukanckum O0weanHeHHON Komucenu 1o paky
(AJCC) siBnsieTcs 0OIMENPHHATOMN 1uIst cTagupoBannu paka ropranu 0 [Ta6muna 2] . Dta
KJIaCCH(UKAIIMS BKIFOUALT B ce0s1 BCIO MMEIONTYIOCS HH(POPMAIIHIO JI0 Hadayla JCUCHUs, B TOM
YHCIie JaHHbIe KIIMHUYECKOT0 00CIIeIOBaHUS, SHAOCKOIUH, SHOCKOIINYECKOM Onorncuii u
KPOCC-CEKIIMOHHOW BU3YyaJIU3alUK. PyKOBOISIIME NPUHIMIIBI B 3HAYUTEIbHON CTENEHU
MOJIaratoTCsl Ha UCIOJIb30BaHUE KPOCC-CEKIIMOHHBIX N300paxkeHut s T-ctaaupoBaHusi; OJHAKO
HUKAKUX PEKOMEHAAINI HE MPOU3BOJIUTCA B OTHOIICHUH MPEAOYTCHUN OJHON TEXHUKH HaJl
JIPYToil.
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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) - Tabawuma 2: T — cragupoBaHue
paka roprauu (B coorBerctun ¢ 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. [**]

OO01ue paguoaornyecKkue KpUTepUu, UCII0JIb3YEMBbIE JUIsl pACIPOCTPAHEHUS OITyXOJIM BKJIIOYAOT
aCUMMETPUYHBII BbIOyXaHUE MATKUX TKAHEH WM yTOJIIEHNE, aHOMaJIbHOE KOHTPACTHOE
ycuJieHHe, 00beMHOe 00pa3oBaHKe, OOIUTEPAIIMI0 HOPMAIBHBIX )KUPOBBIX INIOCKOCTEH |
TIPOCTPAHCTB, MM MX KoMb6uHaryy. (11

Supraglottic SCC — Haackiiaxounasi IJ10ckokJieTouHnast 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 I11) is
a frequent finding in these patients. The overall 5-year survival rate is 75%. 1]

[Tpumepno 30% Bcex SCC ropranu BO3HUKAIOT B HAJCKJIaI0YHOM MPOCTPAaHCTBE (supraglottis).
OHU YacTO MPOSIBJISTFOTCS B MIO3THUX CTAIMIX, TAK KaK CHMIITOMBI (OCUIUIOCTh, H3-3a
BOBJICUEHUS TOJIOCOBBIX CKJIAJIOK) HE MPOSABIAIOTCA JI0 MO3HeH craauu. brarogaps 6oratoit
TuMQpaTHIECKON CETH B HAJICKIIAJI0YHOM IPOCTPAHCTBE (supraglottis), mopakeHus TuMQoy3IoB
(yposens II u II1) siBsieTcs yacThIM SIBICHHEM Y 3TUX HalMeHToB. OOmas S-neTHss
BBDKMBAEMOCTB cocTaBiser 75%. 112

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

Hancknanounas SCC MoOXeT BOSHUKHYTH B IepeIHEeM OT/ene (HaArOpTaHHUK) WK 3a]He-
JaTepabHOM OT/ieNie (YepIiajJoOHaArOPTaHHbIE CKIIAJIKU U JIOKHBIE (TIPEIIBEPHBIC)
CBSI3KHU/CKIIAJIKH).

a. Epiglottic SCC — a. Kapyunoma 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%. 1131

OTH NepeIHUe PaKu CPEIHEH JIMHUH, KOTOPHI, IPEXKIIE BCETO, PACIIPOCTPAHSIOTCS Ha
npeaHaaropraHankoBoe mpoctpancTBo (PES) [puc 5] u [puc 6] . B To Bpems kak SCCs,
UCXOJISIIIE U3 CBOOOTHON YacTH HaArOpTaHHUKA MOTYT pacnpoctpanutbes oT PES nanbiie B
OCHOBaHHe 53bIKa U JIATEPATBHO B OKOJIOCKIIaI0uHOe mpocTpancTBo (PGS), Te, koTopbie
BO3HHKAIOT U3 CTEOENIbKa YacTO MOPaXKalOT HIKHEE MTPEJHArOPTAHHIUKOBOE TIPOCTPAHCTBO
(PES) u yepe3 nepeiHo KOMUCCYPY, JOCTUTAIOT FOJI0COBOM IIENIH HITH MOJCKIAI0YHOTO
npoctpanctBa [Puc.5] . OCHOBHOI NMpH3HAK pacpOCTPaHEHUs Ha MPEIHAATOPTAHHIUKOBOE
npoctpancTBo (PES) B Busyanu3aiuu sBiIseTCs 3aMeHa 00BIYHOTO KHpa aHOMAaIbHBIMH,
KOHTPACTHO YCHJIMBAIOIIUMUCS MATKUMU TKaHSIMH [pucyHOK 6], [Pucynok 7] , [Puc.8] , [Puc. 9],
[Puc.18] u [Pucynok 19B.] UysctBurensHocTh KT 1 MPT st 0OHapyXeHus paciipocTpaHeHUs

B TIpeHAATOpTaHHIKOBOE TTpocTpancTBo (PES) - 100% , a cnermdmanocts - 93% u 84-90%. B
[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)

Pucynox SA.
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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)

Pucynoxk 5B.

26



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

Pucynok 6: Haacknanounas kapuunoma (SCC) - HaaropranHuk. AkcuaiabHoe KouTpactHoe KT
M300paKeHHe MOKa3bIBAET 0JIbUaTOe, KOHTPACTHO YCHIIMBAIOIIEECs 00pa3oBaHKe
HAArOPTAaHHUKA, BITOTHSIONICE MTPEIHAATOPTAHHUKOBOE MPOCTPAHCTBO (YepHAs 3BE3/I09KA)
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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: Haackmamounas SCC - Hanropranauk. AkcuanbHas KoHTpacTHoe KT uzo0paxenue
y Ipyroro naiueHTa Nokas3biBaeT 00pa3oBaHUE HAJATOPTAaHHHUKA (HAKOHEYHUKHU CTPEIIOK)
3aIOTHSIONIAS TPaBYIO BAJICKY Ty (Oemas 3Be3/109Ka). Y BEIMUYCHHBIH HEKPOTH3UPOBAHHBIH
riryOokuil meiHbIit muMdoysen Il ypoBHS Ha mpaBoil cTopoHe (KojeH4aTas CTpeIiKa)
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b. Aryepiglottic fold (AE fold) SCC - b. Pakx (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].

OTH paku NPOSIBIIAIOTCS KaK 3K30(pUTHBIE WK UHQUIBTPATUBHBIE OyX0ouu. OHU paclIUpsIOT
AE cxnanku u pacnpoctpaHsTcs B okoiockianounsie (PGS) npocrpancTBa. OHu MOryT
pacIipocTpaHAThCs Jaiblile Buepes B npegHaaroprinaaukosoe (PES) niu nazan nopaxas
rpyueBuiHbIN 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

Pucynok 8: Hances3zounoe oOpazoBaHue UCXOASIIEE U3 YEPIIATIOHAATOPAHHOM CKITa/IKH.

PI/ICYHOK ACMOHCTPUPYCT CPE3 UCPE3 UCPNAJIOHAATOPAHHBIC CKIIAKH B aKCHAJIbHOM IIJIOCKOCTH.

O6pazoBanue J0KHOU (BeCTHOYJIAPHOI) CKIIaJKH OKpallleHa KPACHBIM C MY TIMHU
JIEMOHCTPUPYEMBIX YEPHBIMH U30THYTBHIMH CTPEIKAMH
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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: Haackmagounas SCC — yepnianonaaropranHas ckinaaka. O0pa3oBaHue paBon
YepralOHaIrOPTAaHHOMN CKIIQJKH (TOHKHE OeJIble CTPEIIKM) BHIHO PAcIipOCTPaHEHUE B
npeaHaaropranarkoBoe (preepiglottic) mpoctpancTio (Oenast 3Be3/10UKa) U paBoe
okockagouHoe (paraglottic) mpocTpaHCTBO (YepHBIH 3Be3/109Ka) M CYKEHUE ITPABOTO
IPyLIEBUAHOTO cuHyca (Mmonykpyrias 6enas crpenka). OTMEThTe CKIIEPO3 ITACTHHKU
IIMTOBUIHOTO Xpsiiiia (TOHKast YepHas CTpesika) ¢ BHeropTanusim (extralaryngeal)
pacrpocTpaHeHUeM OyXoiu (O0ebie U30THYTHIE CTPENIKH).

c. False cord SCC — Kapuunoma noscnoii (6ecmubynapnoii, npeodosephoil) 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. [1[°]

OTH JaTepaibHble 00pa30BaHUs C CUIILHON CKIIOHHOCTBIO K TOJICIH3UCTOMY PACIPOCTPAHEHUIO
B OKOJIOCKJIaiouHOM TipoctpancTBe (Paraglottic Space - PGS) [puc. 10] u [puc. 11]. bonee
oOrmpHast (3KCTEHCUBHAsT) OMyXO0JIb MOXKET Pa3pyliaTh MIUTOBUIHBIA XPSII U PACIIPOCTPAHEHHUE
Yyepe3 CKJIJKU M TOJIOCOBYIO IIENb B TIOJCKIIAJOYHOE MPOCTPAHCTBO. OMyXO0IIb
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pacrpocTpaHuIach Ha OKoJI0CKIamouHoe poctpanctBo (PGS) na KT wiau MPT, uro
MPOSIBJISIETCS] 3aMEHOI HOPMAJILHOTO OKOJIOCKIIa0uHoro (paraglottic) skupa, ycunuBaromeiicst
omnyxoJjeBoit Tkaubpto [puc. 11] u [puc. 18]a. Kak KT tak u MPT ¢ Bbicokoii ( 0kos10 95%)
4yBCTBUTEIbHOCTbD, BEISIBIIICT OKOCKIaq0uHOE (paraglottic) pacrpoctpanenue omyxoiu,
cnenupuIHOCTh, OAHAKO, Koseonercs Mexay 50 u 75%, Tak Kak IEpUTyMOPaIbHOE BOCIIaJICHHE
MO’KET UMUTHPOBATh OITyXOJIb B PE3YJIbTATE JIO)KHO-TIOJIOXKHUTENIBHBIX OLIEHOK. [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

Pucynox 10: Hanckmagounoe (Supraglottic) o6pa3zoBanue, HCXOIsIIIEe U3 JIOKHON CKIIaIKH.
JluHMM Ha cXeMe JEMOHCTPHPYET Cpe3 Yepe3 JIOKHBIC CBA3KH IITHYP B aKCHATBHOU TIIOCKOCTH.
O06pasoBaHue JTOKHOMN CKIaIKU («KpacHbIE™) C MyTHIMUA PACTIPOCTPAHEHUS B BUJIE YEPHBIX
H30THYTBIX CTPEJIOK.

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: Hagcknanodnas kapiimHoMa — JIOKHAs CKIaaka. AkcuanbHae koHTpactHas KT uepe3
JIO’KHBIE CBS3KH IMOKA3bIBAET 00pa30BaHKE B MPABOM JIOKHOU CKIIAJIKE U paCIpOoCTpaHEHHE Ha
paBoe OKOJIOCKIIa0uHoe mpocTpaHcTBO (PGS) (uepHas 3Be3104Ka)

Glottic SCC — Kapuunoma (MCTHHHO) T'0JIOCOBOI CKJIATKHA

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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Kapruromsl rosocosoii mmenu (SCCS) coctaisitor 0kosio 65% Bcex BUIOB paka TOPTaHU.
OXpHILIOCTB TOJI0Ca U3-32 BOBJICUEHUS TOJIOCOBBIX CKIAJ0K SIBJISIETCS OCHOBHBIM CUMIITOMOM Y
3TUX 00JIBHBIX. MeTacTaTHYeCKHe MOPAKEHUS TUM(OY3IIOB TP paKe TOJI0COBOH IIeTH
BCTPEUAIOTCS PEIIKO M3-32 00€THEHHOTO JTUMQOIPEHAXKA TOJIOCOBON MICTHU. S-JIEeTHSS
BBDKUBAEMOCTh JiJ1 paka T1 ronocoBoit menu coctaisier 90% u nmagaet 10 25% s pakos 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]

Kapuunowmsl romocosoii menu (SCCS) 00bIYHO BO3HUKAIOT U3 IIEPEAHEN TOJIOBUHBI TOJIOCOBOM
CKJIAJIKK U PACIpOCTPAHSAIOTCS Ha MEpeIHIo KoMuccypy. [lopaxkenue nepeaneit KOMUCCYpPhI
BuHO Ha KT wim MPT, kak MATKU# yTONIIIEHHE MITKUX TKaHel OoJiee ueMm Ha 1-2 MM.
Tounocts KT B nmporuo3upoBanuu BOBJICUEHHUS TEPEAHEH criailku cocTaBisieT okoso 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 Craiku, OIyXoJb MOXKET PACIPOCTPAHUTHCS JAITbIIE KIIEPEIH B
KOHTpAJIATEPAIBbHYO CIIalKy W IIIUTOBHUIHBINA XPSIIL MII K331 B 33 THIOK0 KOMUCCYPY, B
yeprnasoBuIHbIe (arytenoids) xpsimm, yeprnano-nepcTHeBUIHbIE (Cricoarytenoid) cycraBbl u
NepcTHEBUIHBIN Xpsw [puc. 12] u [puc. 13]. B To BpeMst Kak MOJBUKHOCTH TOJIOCOBBIX CBSI30K
OLICHUBACTCS TIPU YHIOCKOIHH, MOPAKEHHUE Yepraio-NepcTHEBHIHOTO (Cricoarytenoid) cycrasa
U MexxuepraigoBuaHoi (interarytenoid) obmactu [Puc. 14A, B] 6butn onvcaHbl Kak
BU3yaJIM3aI[MOHHAS KOPpesius GUKCAIIMK TOJI0COBOM cKaaaku. [15]. Omyxoib MOXKeT
PacIpOCTPaHUTLCS BBEPX, MOpaskast MpeHaAropTaHHUKOBOe pocTpancTso (Pre-Epiglottic
Space — PES) u okonocknanounoe npoctpanctso (Paraglottic Space — PGS), uiu kHH3Y, 4TOOBI
JOCTHYb MOJCKIIA0UHOT0 pocTpancTia (subglottis). [Toacesi30uHoe pacnpocTpaHeHUE HUXKE
MepeIHeN CIallKu pacCMaTPUBAETCS KaK HEPABHOMEPHOE YTOJIIEHUE IIUTOYEPHATIOBUIHON
MeMOpanbI (Cricothyroid membrane - snactuueckoro konyca). OnyXxoiu MOTYT MOJYYHTh
noctyn B BHeropranubie (extralaryngeal) Tkanu gepes cricothyroid membrane - snactuueckwuin
KoHyc [Pucynox 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 roj10coBoi ckiianku. CaruTTajlbHas cXxeMa JeMOHCTPUPYET MyTH
pacnpocTpaHeHus (UepHbBIE CTPENKH) KapIIMHOMBI TOJIOCOBOM MIENH (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. Onyxosb rosiocoBoi CKiIajKu. AKCHalIbHAsi CXeMa JEMOHCTPUPYET IyTH
pacrpocTpaHeHus (UepHbIE CTPENIKH) KapLIMHOMBI FOJI0COBOH 1IeNU (KpacHbIE MACChl)
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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: Kapruaoma roigocoBoit ckiaaku. AkcuanbHoe koHTpacTHoe KT nzobpakenue
JIEMOHCTPUPYET 00pa30BaHKE JIEBOH TOJIOCOBOH HIETH JOCTUTAIONIEE TEPETHSSI KOMUCCYPBI
(uepHas 3Be310uKa). MsrKoe yToJIIeHUe 3a/1Heil KOMUCCYPbI OTMEUYEHO (TOJICTast YepHast
CTpeJIKa) CO CKJIEPO30M JIEBOTO YEPIATIOBUIHOTO XPSILA U JIEBOW TUNIACTUHKH IIUTOBHUIHOTO

XpALIa.
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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: PactipoctpanenHblii miockokiaeTounblit pak (SCC) ronocoBoit menu. . AKCHaTbHOE
koHTpacTtHOe KT m300paxkeHune 1eMOHCTPUPYET 00pa30BaHUE JICBOW TOJIOCOBOM CBS3KHU (TOHKAS
Oemnast cTpeska) nopaxaroliee nepeHIon KoMUuccypy (3Be3gouka). OOpatuTe BHUMaHUE Ha
CKJIEPO3 JIEBOW MJIACTHUHBI IIUTOBUIHOTO XPSIla U JIEBOIO EPCTHE-YEPIATIOBUIHOTO CyCTaBa
(TOHKHME YepHBIE 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: PacnpocrpaneHHbIi miockokiieTouHbii pak (SCC) roiaocoBoii menu. . AKCHaIbHOE
koHTpacTHoe KT Ha ypoBeHb HIKE JIEMOHCTPUPYET 00pa3oBaHHe (TOHKas Oenasi cTpenka) C
HOPaXCHUEM 3aJIHEH KOMHUCCYPBI (M30THYTasl YepHas CTPENKa) M APO3HI0 EPCTHEBUIHOTO
Xpsiia (ToJcTast YepHast CTpesKa).
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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: PacnpoctpanenHbIi miiockokiieTounbii pak (SCC) ronocoBoii menu. . AKCHanbHOE
koHTpacTHOe KT uepe3 moackiiajouHoe MpoCTPaHCTBO JIEMOHCTPHUPYET PacpoCTpaHEHUE
OITYXOJIM Ha MOACKJIa0YHOE IPOCTPAHCTBO (TOHKAs Oerast CTpeska) C HEPOBHOCTBIO MEPCTHE-
IIMTOBUIHOW MEMOpaHbI 1 BHETOPTAHHBIM (9KCTpalapuHTeIbHBIM) pacpocTpaHeHueM (Oenas
KOJICHYATas CTPEJIKa).

Subglottic SCC — Pak 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.

OTHU OIMyXOJIH BCTPEUAIOTCSI PEAKO, COCTABIISAS BCEro JIMIIb 5% BCEX BUOB paka TOpPTaHU,
KIIMHUYECKH «MOJTYAIKEe» U MPOSBIISIOMIMECS Ha MO3THUX CTAAMIX OOJE3HU U UMEIOT MIIOXOM
nporuo3 S-nerHeil BepkuBaemoctu 40%. [12] MetacTassl B TMMGOY3IIbI SBISIOTCS YaCTHIMU U
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MOPAKAIOT Mpe-u napaTpaxeanbHbie TuMdoysnbl. CnenoBarensHo, KT men 10mKHO OBITH
pacmupeHo, 9To0bl BKIIOUYUTH BEPXHEE CPEAOCTEHUS Y OOJIBHBIX C IEPBUYHBIM PAKOM
MIOJICBSI309HOTO MTPOCTPAHCTBA.

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].

Pax mojackinamogHOro NpoCTpaHCTBA AUATHOCTUPYETCS, €CITU OTMEYAETCS YTOJIIEHHbBIE TKAaHU
MEXK]y JbIXaTEeJIbHBIMU MyTAMH U IEPCTHEBUAHBIM XpsiiioM [Pucynok 15]. M3-3a ero no3gnero
MPOSIBIICHUS, THBA3UH MEPCTHEBUIHOTO XPsIlla, TPAXeH U MEHHOTO OT/Iela MUIIEBO/IA C
BHETOPTaHHBIM PACIPOCTPAHEHUEM SBJISIOTCS YaCTHIMU MMPU3HAKAMHU [P BU3YaTU3alUU Y ITHUX
nanyueHToB [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: Toacknamounsrii pak (SCC). AxcuansHoe KT-n300paskeHus uepes moacKIa09H0e
MPOCTPAHCTBO JIEMOHCTPUPYET IJIABHOE YETKO OUEPUYCHHOES KOHTPACTHO YCHUIINBAEMOE
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00pa3zoBaHNe BUIUMOE Ha MPABOM CTOPOHE (TOHKHUE OEJIbIe CTPEIIKH ),pacIPOCTPaHSIONIEECs
KIIEPEIN HUXKE MEePeIHEH KOMUCCYPHI (UepHast 3BE3/109KA)

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)

Pucynok 16: Pactnipoctpanenssiit noacss3ounsiii pak (SCC). Axcuanbubie KT-u300pakenus
yepes MOACKIAJ0YHOE MPOCTPAHCTBO Y IPYroro ManueHTa 1eMOHCTPUPYET KPyroBoe
MOJICKIIaZIoyHOe 00pa3oBaHue ¢ AeCTPYKIUEH MePCTHEBUAHOTO U IUTOBUIHOTO XPSIIICH
(M30THYTHIE YEPHBIE CTPEIKH) U KCTPArOpTaHHOE PACIIPOCTPAHECHHE OIMyXOJIH (TOHKHE OeTbie
CTPEJIKH)
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Transglottic SCC — Upescknadounsiii pax

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. [6L7] 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 I'TK pacnipocTpaHsronuics Ha roJ0COBYIO IIEIb U HAACKIaJ0YHOE IPOCTPAHCTBO,
¢ win 6e3 MOJCBA30YHOI0 KOMIIOHEHTA U KOTJJa MECTO MPOUCXO0KICHUE HESICHO, Ha3bIBAETCS
upesckiaanounbiMu (transglottic) omyxomsamu [Puc. 17]A, B. [6],[7] a0 omyxonu yacto
PacIpOCTPaHSIIOTCS Yepe3 OKOJIOCKIanouHoe npoctpancTBo (PGS) u nerko BoisBisirores Ha KT
wi MPT [Puc. 18]. Upesckinanounas (Transglottic) kapiimHoMa 4acTo COpoOBOKIAAETCS
MeTractaTuideckoi mumdoaaeHonaruei. [7] KoponanbHbie n300pakeHUs 0COOCHHO MOJIE3HBI TIPH
OIICHKE YPE3CKIIaJOUHOr0 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 HaicKIa109HOE 00pa30BaHUE, PACTIPOCTPAHSIOIIEECS HA TOJIOCOBYIO
CKJIaJIKy U IOJICKJIaZIOYHOE IIPOCTPAHCTBO.
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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. Upesckiiaounas Ormyxoiib B TOJIOCOBOM CKIIAJIKE, PACIIPOCTPAHSIOIIASICS
HAJICKJIAJIOYHO 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. [leMoHCTpHUpYET pacIpOCTPAHEHHUE YPE3CKIIAIOUHOTO paka Ha OKOJOCKIA0YHOE
IPOCTPAHCTRO.

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. Bonbioit upesckinanounsiii pak (SCC). AkcnansHoe KT usobpakenue ¢
KOHTPACTUPOBAaHUEM JIEMOHCTPUPYET HAJICKIIAJIOYHYIO OIYXO0JIb MOpaKaroIiee
npeIHaAropTaHHUKOBOE (YepHas 3BE€3/104Ka) U OKOJIOCKIaI0uHOe (Oenas 3Be3J0UKa)
POCTPaHCTBA. DKCTpANapHHTeaIbHAS YaCTh OIyXO0JH (OeIIble CTPENKH) BUAHA B0
HapY»KHOT'O KOHTYpa MPaBOi MIACTUHBI IIMTOBUIHOTO XPAIa, IPUMBIKAET K MPaBOil COHHOM
apTepuu (4epHasi CTpesKa).

45



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. boubioit upesckinanounsiii pak (SCC). AxcuansHoe KT uzobpaxenue
JIEMOHCTPHUPYET OIYXOJIb IIPaBOI TOJIOCOBOW CKJIAJIKH, TIEpEJHE KOMUCCYPHI (M30THYTasI
YyepHasi CTPEeJIKa) U MepeIHIO YacTh JIEBOM TOJI0COBOW CKIIAAKU (TOJICTasl YepHas CTPEIIKa).
PacmmpeHHBIi IUTOBUIHO-YEPIIAIOBU/IHBI HHTEPBAN (M30THYTas YepHast CTPEIKa),
JKCTpaJapuHrealibHas Macca (TOHKHE OeJble CTPEIKHU ), MPHUJIeKaIIast K MPaBoil COHHOM apTepuu
(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. Bosnbiuoii upescknanounsiii pak (SCC). Akcuansaoe KT u3o0paxeHue
JIEMOHCTPHUPYET MOACKIAI0YHOE PACIIPOCTPAHEHHUE C SKTPATAPHHT€ATbHON OITyXO0JbI0 (TOHKHE
Oemble 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. Bosnboii upescknanounsiii pak (SC). KoponansHoe KT neMoHCTpUpyeT MOJIHYO
IPOTSKEHHOCTh YPE3CKIIa0YHOr0 00pa30BaHUs PACIPOCTPAHSIOIIErOCsl BOJb IPABOTO
OKOJIOCKJIaIOUHOTO IPOCTPAHCTBA (TOHKHE CTpeikH). OTMEThTE HOMAJIBHOE JIEBOE
OKOJIOCKJIAIOUHOE JKUPOBOE IPOCTPAHCTBO (TOJICTasA CTpesika). UpesckiiafouHblid pak
UCKJTIOYAET MEPBUYHYIO JIy4eBYIO TEPAINUIO WM YaCTHUHYIO (MTapLUAIbHYIO) JAPUHIIKTOMHUIO.
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Influence of T-Staging on Treatment Options - Bausinue T-cragnpoBaHusi 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 nedenust ais nanuenToB ¢ pakoM (SCC) ropraHu BKITIOYAIOT JYUYEBYIO TEPAIUIO,
OTepaTUBHOE JIeUeHUE, XUMUOTEPATUIO U X KOMOMHALIMU. XUPYPTrU4eCKHe METO bl JICUEHUS
BKJIIOUYAIOT HH/I0CKOIMYECKYIO Ja3€PHYIO PE3EKIINIO, YACTUYHYIO (ITapLHaJIbHYIO)
JAPUHIIKTOMHUIO U TOTAJIBHYIO JIAPUHTIKTOMHIO.

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.

Baxxnsie nmapametpsl 11t T-cragupoBaHus, KOTOPHIE BIUSIOT HAa BEICHUE MMAIUEHTOB C PAKOM
TOPTaHH BKJIIOYAIOT B ce0s1 HAIMYKE OMYXOJU B TOJCIU3UCTOM ITPOCTPAHCTBE TOPTAHH,
pacrpocTpaHeHUsi CKBO3b KOMUCCYPbI, MHBA3UsI XPSIICH, UpE3CBA30YHOE, TIIyOOKOE
MOJICKJIAZIOYHOE U IKCTpaJIapuHTeabHOE PACIPOCTPAHEHUE. DTH KIIMHUYECKH «Oelble MATHA» U
MOTYT OBITH OTIPEICIICHBI TOJIBKO MTPH BU3yaJIbHBIX 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. BT |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.

OmnyxoeBoe MmopaxeHne MOACIU3UCTOTO MPOCTPAHCTBA TOPTAHU CBSI3aHO C TIOBBIIIICHHEM
YacTOTHI METACTa30B B TUM(OY3IIbI M BHICOKHI PUCK PElMIMBa MOCTE Ty4eBOi Tepanuu.
OOmmmpHbIe IopaxeHus npeanaaropranaukoBoro (PES) u okonockiagounoro (PGS)
MIPOCTPAHCTB, YPE3CKIATOYHOE U TITyOO0KOE MOJCKIAI0UHOE PACTIPOCTPAHEHUE SBISIOTCS
OTpHUIIATEIIbHBIE UHANKATOPAMH JIJIsl Ty4YeBOM TEpay U YaCTUYHOM JIapuHTIKTOMUM [4],[7].
HMmeet nepBoCTENEHHOE 3HAUCHHUE ONPEIETICHNE HUYKHEH MpaHUIIbI ITO/ICKIaI0YHOTO
(supraglottic) mopaskenusi. ToabKO eciy OMyX0JIb OrpaHHUEHA HAACKIaA09HbIM (Supraglottis)
YPOBHEM H HE BOBJIEKAET TOPTAHHBIN KEITyA0UYeK HIIN YePHATOBUIHBIC XPSIIIH, SIBISETCS
noKaszaHa 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. 111

PacnipocTpaneHre KapIMHOMBI TOJIOCOBOM IIEJIH Yepe3 IepeHIOI KOMUCCYPY C BOBICYEHHEM
Ooutblire, yeM 1/3 KOHTpanaTepatbHOW TOJIOCOBOM CKIIAIKH SBISIETCS IPOTHBOIIOKA3aHUEM IS
BEPTUKAIBHON TeMuIapuHrakToMuu. [lopaxkeHnne MexuepnanoBUAHON 00IacTy U 3aHEN
KOMUCCYPBI UCKIJIFOYaeT TOPH30HTAIBHYIO (Supracricoid) mapuarakromuro. [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. [l Cricoid cartilage invasion always
requires a total laryngectomy.

Hanuune 3nauntensHoit nuBazum xpsmeit Ha KT umu MPT - Taxoke cBsizaHO ¢ 0oJiee BHICOKUM
PUCKOM PELUINBA OIYXOJIH, YBEIUUUBACTCS PUCK PA3BUTHS MO3HUX OCIIOKHEHUN U SBIIETCS
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MPEANKTOPOM IIJIOXOTO OTBETA HA JIyYeBYIO Tepanuio. [7]. 3omupoBaHHbIN CKIIEpo3
yeprnaaoBuIHbIX Xpsmieit Ha KT e Biusier Ha pe3yabTaThl OOTYYCHHsI Y TAIIHEHTOB C PAaKOM
roptand. [ 16]. UHBa3us nepcTHEBUAHOTO Xpslia Bceraa TpeOyeT TOTaIbHOM TapUHTIKTOMHUH

“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
2Ibow arrow)

Puc. 19A. Pak (SCC) ueprniagoHaropTaHHON CKJIQJKU, OTPAHUYECHHBIH PEIIBEPHEM.
AxkcuanbHbie KOHTpacTHOe KT-n300paskeHne 1eMOHCTpUPYET 00pa30BaHUE JICBOH
YeprajoHaAropTaHHOM CKIIaIKU HHOUIBTPUPYIOLIEE MPEAHAATOPTAHHUKOBOE (TIpsiMas 6emnast
CTpeJIKa) U JIEBOE OKOJIOCKIIaOoUYHOe (Oeas M30THyTas CTpeka) 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. Pak (SCC) yepnanoHaaropTaHHON CKIaKH, O'PAHHYCHHBIIH PeIBEPUEM.
AxcunanbHbie KoHTpacTHOe KT-m300paXkeHre JeMOHCTPHUPYET OMyX0JIb JIEBOU
YepHajIoOHaAropTaHHOM ckiagku. OmyXoJib, OrpaHUYEHHAs! IPEAJIBEPUEM F'OPTAaHU, HUCKIIIOUAET
TOTAJIbHYIO JIAPUHTIKTOMHIO.

T-staging Parameters Used for Prognosis of the Disease Process — ITapamerpsni T-
CTAIUPOBAHMA, HCNTOJB3yEeMbI€ JIfl IIPOTrHO3a TCUCHUS 00J1€3HHA

Cartilage invasion — MuBa3us xpsiei

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 o6naiaeT BBICOKO# 4yBCTBUTENBHOCTHIO (89%-95%), HO HU3KO# criennpuuHOCThIO (74%-
84%) no cpaBHenuto ¢ KT ans oOHapy)eHus nopaxkeHus xpsia. HeraTuBHOe MpOrHOCTHYECKOE
3rHadenne MPT miist HCKITIOYeHNST MHBA3UH XpAIa TaKXKe 0U9eHb BBICOKO, puMepHO 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]B
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]. [*]

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: NuBa3nsa xpsma Ha 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: 1uBa3us xpsma vHa 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. 9420 Wwhile 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). [L7F28LIOT 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. [*81 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 ass BBIBOJIOB 00 MHBA3UU XPSIIEH BKIIIOYAIOT CKIEPO3, SPO3UH, JIU3UC U HAINYHE
9KCTpajapuHreansHooro onyxoiu [Puc. 22 A, B]. [19],[20] B To Bpemst kak ckiiepo3 obiagaer
BBICOKOW 4yBCTBUTEIHHOCTHIO (83%) B BBIBICHUU BHYTPUXPSIIEBOTO MMOPAXKEHUS, OH UMEET
CBOIO CIEIM(HKY, YTO 3aBUCUT OT BHJIA XPSIIA, OCTABASICh HU3KUM Y IIUTOBUIHOTO XPsiIIa
(40%) v BbIIIIE y IEPCTHEBUIHOTO U YEPIATOBUAHBIX Xpstieit (76% u 79% coOTBETCTBEHHO)
[17],[18],[19]. ODpo3uu wiu AU3KC ¥ SKCTPAIAPUHTeaTbHBIC OMYXOJIH SBJISCIOTCS BEChbMa
cnenuduaapiME KpuTepusimu (86%-95%) miist OmyxoJIeBOro MOpaKeHHsI XPSAIICH; 0THAKO, UX
YyBCTBUTEIHLHOCTh COCTABIISIET OT 64% 110 72% u 44%, COOTBETCTBEHHO, TaK KaK OHU
IPOMCXOAT Ha OYCHb MO3/IHUX CTaausx 3abosnesanus [18]. [Ipumenss coueranue Bcex
BBIILIETIEPEUNCIIEHHBIX KpUTEpUEB, o0mas uyBcTBuTenbHOCTh KT cocraiser 91% npu
HEraTUBHOM MPOTHOCTHYECKOH 1eHHOCTH 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: UnBasus xpsma Ha KT. AkcuanbHoe koHTpactupoBanHoe KT-uzobpaxenue
JIEMOHCTPHUPYET OITyXOJIb JIEBOM IOJI0COBOM CKJIAJIKU CO CKIIEPO30M JIEBOM IMIACTUHBI
IIUTOBHUIHOTO Xpsia (0esast cTpesika U IeCTpYyKIMeH NepCTHEBUIHOTO Xl (YepHast CTPEIIKa)
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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: UnBa3us xpsama Ha KT. Akcuanbaoe KT B KOCTHOM OKHE y Ipyroro marueHTa
JIEMOHCTPUPYET pa3pyLICHHBIE JIEBYIO IJIACTUHY IIUTOBUAHOIO XPsIIlia U JIEBBII
MEPCTHEUEPIIAIOBUIHBIN CYCTaB.

Pretreatment tumor volume — Jloneue0HbIii 00beM ONMyX0J1H

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). (2111221
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. [2*] Mukherji, 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]

YBenuyeHrne oobeMa MepBUYHOMN OIMyXO0JIH KOPPETUPYET C YBEINUEHUEM YaCTOTHI MECTHBIX
nopaxenuil. Paku npennsepus ¢ noneueOHbM KT-06beMom <6 mu u KT-o0bemoMm paka
roJI0COBOH e ¢ oobeMaMu <3.5 MJT UMeNH MoKa3aJiy JIydlIie KOHTPOJIbHbBIE TOKa3aTen
(83% u 85%, COOTBETCTBEHHO), IO CPABHEHHIO C BECTUOYJIAPHBIMU OMYXOJIIMHU > 6 MII U
roJocoBoit menu >3.5 mi (46% u 22%, coorBercTBeHHO) [21],[22]. AHOMaNBHAS
WHTEHCUBHOCTh CUTHAJa OT rOpTaHHbIX Xpaiier Ha MPT koppenupyeT ¢ miIoXum nporHo3omM
1OCJIe JTy4eBOI Teparuu Mpu 00beMe OMYXOIH >5 MJI, HO He TP 3HMUEHHIX <5 MiL. [23]
Mukherji, 1 cOaBT. BBISICHUIIH, YTO JIOKAJIbHbIE XUPYPTrUYECKUE KOHTPOJIbHBIE [TOKA3aTeIN MpU
BECTHOYJISIPHBIX OMyX0JIsiX ¢ 00beMoM <16 mit 98% no cpaBHenuto ¢ 40% s omyxoseit ¢
obbemamu >16 mi. [24],[25]
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Nodal Disease (N Staging) — ITopa:xenue mumdoysiaoB (N-craagupoBaHue)

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 aKCHAIbHBIN quameTp 6onee 10 MM, kpyrnas win chepuunas Gpopma, HEKpo3
y3J1a JII00O0T0 pa3mMepa U y3ell ¢ HEYETKUMHU CIHUKYJI000pa3HbIMU BHEIIHUMH KOHTYpaMu
(mpeamnonaramye SKCTpaHOJAIbHOE PaCIPOCTPAHEHHUS PIIoLecca) SABISIOTCS OOETPUHATHIMU
PaIMOIOTHYECKUMU KPUTEPUSIMU IS TUATHOCTHKH MAIMTHU3UPOBaHHBIX JiuMpoy3ioB Ha KT u

MPT. [261,[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°]

YyscTBuTenbHOCTS U crienuduunocts KT mis BeisiBIeHUS nopakeHus TMMQOY3JI0B, UCIONIb3YS
aTH Kkputepun coctaBisieT 90% u 75% coorBercTBeHHO. O0mas Tounocts [I19T-KT B
BBISIBJICHUHU Y3JIOBBIX NopakeHuil Boile, yeM KT, nmoutu Ha 20% [28]. Tem He menee, [IDT-KT
HE PEKOMEHAYETCS] IPUMEHSATD I UCKIIIOUEHHUS] METACTa30B IIPU KIIMHUYECKOM OTCYTCTBUU
YBEIMUYEHHBIX JIUM(DOY3710B 11en. I1o moromy, uto 40% mMeTracTaTH4eCKUX TUM(PATHUECKUX
y310B <7 MM B nuamerpe u [I9T-KT He siBisieTcs NPUTroAHBIM IPU OLIEHKE HEOOIBbIINX
(TocaHTUMETPOBBIX) TUMPOY3IOB. [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. [

CranngaptusupoBaHHble 3HadeHus nornomieHus (SUV) nornomenus FDG B y3nax ucnonb3yercs
HEKOTOPBIMU aBTOPaMHU JJIsI ONIPEACIICHHs] Y3JIOBBIX MeTacTa30B; [30] ofHaKko, HA CETOHSAIIHUN
JIeHb He CyIecTByeT oouenpuHsaToro nopora SUV, urods! nuddepenponarsb
JO0OpOKAYECTBEHHBIE OITYXOJIM OT 3JI0KaYeCTBEHHBIX Y3JIOBBIX 3a00sieBaHmit. B HacTosmee Bpems
yIbTpa3BykoBoe uccienoBanue (Y3U) ¢ ToHkouroapHO# acnupainonHoit nutonoruei (FNAC)
SIBIISIETCS HanOoJiee TOUHBIM METOJIOM TSI OIIEHKH METACTa3upPOBAHMS B TUM(OY3IIax
nocantumetpoBoro (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!®. 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

Cranuposanue mo uMdoysnam (N-ctaaupoBanue) sBIseTcs HandoIee TOUHBIM
nporHoctudeckuM dakropom s paka (SCC). OgHocTopoHHHE TUMQPOY3IOBBIE TOPAKESHUS
yKa3bIBaeT Ha cHkeHue Ha 50% 0arocpoYHOi NepCreKTUBBI BBKUBAHUSA, B TO BpeMS Kak
JIByCTOpPOHHEE MopakeHue TuMQoy3J0B yKa3blBaeT Ha CHIkeHue Ha 75% [8]. Kpome Toro,
IKCTPAHOJATEHOE PACIIPOCTPAHECHHUS YBEITMUNBACT PUCK HEAPDEKTUBHOCTH JICUCHHUS U
MOBBIIIAET PUCK peruauBa B 10 pa3 u ymensbInaeT BebkuBanue Ha 50%. [30],[32]
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Systemic Metastases (M staging) - CucreMHble 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.

Haunbonee yacTo oTnaneHHble METACTa3bl paka FOPTaHU - ITO JETKUE, AAJIEE CIAEAYIOT KOCTH U
OpromHas mojocTh. CHCTEMHBIE METACTa3bl BCTPEUAIOTCS y MAllMEHTOB C Pa3BUTOM cTagueit
paka ropranu u cragupytorcs or MO 1o M1. PertreHorpaMMa rpyTHO#M KIETKH MOXET OBITh
JIOCTAaTOYHOM Y OOJIbHBIX ¢ paHHUM pakoM, koHTpactHas KT rpyanoit knetku wim [I9T-KT
BCETO0 TeJIa PEKOMEH/IYeTCs y MAI[MCHTOB ¢ Pa3BUThIM pakoM ropranu. [30]. Hamuune
CHUCTEMHBIX METACTA30B ycTaHaBiIuBaeT M1 craanio v npensaTcTByeT NONbITKaM
XUPYPrUUECKOro JICUYCHHUSI.

Post-Treatment Evaluation — ITocT/ieueGHas oueHKa

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.

[ToctneuebHOE 0OCIE0BaHNE UMEET PELIAIOIIEE 3HAUEHUE B OLICHKE OTKIIMKA HA JICUCHHE, a
TaKXe Ul BbISBJICHHs paHHETro peluanBa 3aboneBanus. HabmogeHne 0coOeHHO BaXKHO B
nepsbie 2-3 roja, MOTOMY YTO JIBE TPETH MECTHBIX PEIIMBOB M METACTa3bl B TUM(OY3IIBI
BO3HMKAIOT B OTOT IIEPUOL

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. ?°1 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. [

ba3zosbie noneueonsie koutpacTabie [IDT-KT (FDG PET CT) pekoMeHI0BaHO UCIIOIB30BATh
JUI CpaBHEHMsI ITPH MOCTIeTYIOIUX MOoCTIeueOHbIX o0cnenoBanuii y nanuentos ¢ SCC ropranu.
CHmxenune aktuBHOCTH FDG B panHel craainn KOMOMHUPOBAHHOTO XUMHOIYYEBOI Teparuu
CBSI3aHO C OOJIbIIEH PEaKIMEOTKINKA OIyXOJIH, BBKUBAEMOCTH U MECTHOTO KOHTpoJs. [29] [Ipu
noneuedbHoM SUV MeHee 9 B nepBUYHOM OIyXO0JIH OBIJIO YCTAHOBJIEHO, UTO MMPOTHOCTUYECKOE
CHIDKEHHME YacTOThl MECTHBIX PELIUMBOB U YIyUILICHHbIH BapHaHT CBOOOJHON BBIKHBAEMOCTh
1o cpaBHeHHIo ¢ nepBuyHoi SUV onmyxomu 9 wnu 6o:ee. [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.

OHJIOCKOMNHUS OCTAETCS MPENNOYTUTEIBHBIM METOAOM Il TUArHOCTUKHU PELUUBOB CIU3UCTOM
000JI0YKH, BU3YyaIM3allMOHHbIE METOIbl CIIOCOOCTBYET OOHAPYKEHHUIO TTTyOOKHUX PEIHIUBOB.
Xupyprust paka TOpTaHU MPOSIBIISETCS B CYLIECTBEHHONW aHATOMUYECKOH fedopMaluu JenaeT
KpaifHe CIIO’)KHBIM AMarto3 peuuansa. [locneonepannoHHbIi peruIuB B OOJbIINHCTBE CIy4aeB
onucekiBaetcs Ha KT, korna nokanbHble 30Ha IMM(OY3JI0B WM MATKON TKAHU OTMEYAIOTCS B
XUPYPru4ecKoM JIOXKE.

58



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. 3134151361

3T0 00BIYHO MPOUCXOIUT B KpasiM UCCEUEHHUS OIepaluu, IJIe ONyX0Jib Obla paHee
pacnionoxena. Jlyueas tepanusi SCC roptanu CONpoOBOXKIACTCS 3HAYUTEILHBIM OTEKOM,
YTOJIIIIEHUEM U aHOMAJIbHBIM YBEITMYCHUEM TKaHel ropranu. Hemopaxennsid xup B PES u PGS
nproOpeTaeT TOUCUHBIH/3epHUCTBIN BHEIIHUN BUI. OTEK HAATOPTAHHUKA,
YyeprajoHaAropTaHHbIX CKJIAJKOK U YepIaJOBUIHBIX Xpsmiei. dparMeHTalus, CKIepo3 U JU3UC
XpsILLa MOXET MPEANoIaraT BO3HUKHOBEHUE XOHIPOHEKPo3a. B To BpeMs Kak 3HaHHE KapTUHBI
neyennoi roptanu Ha KT u MPT nomoratot B unrepnperaruu KT u MPT y 3Tux nauueHTos,

[I9T-KT umeer 601ee BEICOKYIO TUArHOCTUYECKYIO TOYHOCTD B BBISBIICHHH PELUINBOB
omyxoJeit [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. E71[38]

Hawunyumme pe3ynsraTs! nomydatores npu [I9T-KT uepes 2-3 mecsma mocie 3aBepiicHUs
neyenus [35]. Yeneninas mydeBast Tepanus IPUBOIUT K 3HAYMTEIILHOMY YMEHBIICHUIO 00beMa
OITYXOJIM B TeUEHUE 4-X MECSIEB, a HeA(D(DEKTUBHOCTH JICUEHUS JOKHA OBITh 3aI10/I03PCHA,
eciu 50% umnu GoJiee OT OMYXOJIEBOM MACChI MIPOJOIKAIOT BU3YATH3UPOBATHCS IO UCTEUCHUU
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

Pucynok 23. [Toctneue6nrsie KT u I[IDT/KT nocie xuMuo- 1 IydeBOW TeparvH.
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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 10 Bpems kak miockokinerouHas kapuuHoMa (SCC) sBiseTcst Hanboee 4acThIM pakoM
TOpPTaHH, MEHEE PEJKHUEe PAKU TOPTAaHU BKIIOYAIOT XOHAPOCAPKOMY, TUM(POMY H IMaparaHrIiiomy.
On#u, 00BIYHO, TTOACITH3UCTHIC U MOTYT OBITh HE BHIHBI IPY SHJOCKOITMUYECKOM UCCIICTOBAaHHH,
KpOME €/[Ba Pa3INYMMON BBITYKIOCTH WM aCUMMETpHH. Polib BU3yanu3anuu npu TaKux
OITyXOJISIX COCTOMT B BBISIBICHHH WJIA TIOJTBEPIKICHIUH HATWYHE TOJICIIM3UCTOrO 00pa30BaHusl, B
oTpeieNIeHUH TITyOOKUX KOHTYPOB U YKa3aHHH SHAOCKOMUCTY Haubojee MOoaXO0AIIET0 MeCTa
U1 OMOIICHUU.

Conclusions - BeiBoabl

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 BaskHYIO poJib B JOTIOJHEHHE K KIIMHUYECKOW SHAOCKOIMUH B J0JI€UCOHOM
craaupoBanuu kapuuHoMbl (SCC) ropranu. ToyHOro onpeeneHrs CTeNeHH pakoBOTO
pacripocTpaHeHus B ropranu (T-cTaaupoBaHue) SBISIETCS €IUHCTBEHHBIM U CaMblii BaXKHBIM
(dakTOpoM Npu NPUHATHUN PELIEHUI B JICYEHUH JIOKAJIM30BAaHHOTO paka ropranu. Kpome toro,
3TH UCCIIEI0BAaHMsI OOBIYHO UCTIOIB3YIOTCS /ISl OLIEHKH aCCOLMUPOBAHHBIX JTUM(OY3TIOBBIX
nopakenuit (N-ctaaupoBaHue) U CHCTEMHBIX MeTacTa3oB (M-cTaiupoBaHuE), HATHUNE
CHUHXPOHHBIX OIYXOJIEH, a TAKXKE MOCTTEPANIEBTUYECKOTO PELIUANBA OIIYXOJIHU Y ITUX NAI[UEHTOB.
UYerkoe MOHMMaHNUE CTaHAAPTHBIX METO/I0B BU3YaIM3alluU U IPOTOKOJIOB JJISl BU3YyaIU3alllH
rOpTaHu, ¥ 3HAKOMCTBO C OCHOBHBIMH aHATOMHUYECKUMHU OCOOCHHOCTSMHU M XapaKTEePHBIMU
MOJIEISIMU PAaCIIPOCTPAHEHHUS OMYXOJIHM B Pa3JIMYHbIX OT/EJIaX FTOPTaHU, UMEIOT
byHnamenTanbHoe 3HaueHue Juist uaTepnperanuu KT u MPT 31X nanueHTos.
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