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Utility of FDG PET/CT Scans on Extracapsular Spread of Squamous
Cell Carcinoma in the Larynx

Young-Hoon Joo, MD/, Ie-Ryung Yoo, MD?, Kwang-Jae Cho, MD/, Jee-Nam Song, MD/,
Dong-Joon Yoo, MD', Ho-Suk Lee, MD', Min-Sik Kim, MD'
Department of Otolaryngology-Head and Neck Surgery' and Nuclear Medicine,” College of Medicine,
The Catholic University of Korea, Seoul, Korea

Backgrounds : To evaluated the use of FDG PET/CT for the identification of extracapsular spread(ECS) with
histologic correlation in laryngeal cancer. Methods : We reviewed 79 medical records of patients who under-
went of FDG PET/CT for laryngeal cancer before surgery. Results : ECS was present in 41.9%(18/43) dis-
sected necks and in 34.5%(20/58) dissected cervical levels. There was a significant difference in the SUVmax
between cervical lymph nodes with ECS and without ECS(6.39+4.53 vs. 1.19+1.64, p<0.001). The cut-off
value for the SUVmax for differentiating with ECS from without ECS was 2.8 with the sensitivity of 85.7% and
the specificity of 85.6%. Conclusion : The median SUVmax cut-off values of FDG PET/CT higher than 2.8
was associated with greater risk cervical lymph node metastasis with ECS in patients with laryngeal cancer.

KEY WORDS : Squamous cell carcinoma - Larynx - Lymphatic metastasis - Positron-emission tomography.
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Table 1. Results of the FDG PET/CT of dissected cervical nodes(n=469) of patients with squamous cell carcinoma in larynx

TP FP FN TN Sensitivity*(%)

Specificity " (%)

PPV (%) NPV (%) Accuracy (%)

FDG PET/CT 45 29 13 382 77.6

92.9 60.8 96.7 21.0

# 0 [TP/(TP+FN)| < 100, T : [TN/(TN+FP)|x 100, F : [TP/(TP+FP)] %100, § : [TN/(ON+FN)]x 100, {1 : [(TP+TN)/(TP+TN+FP+FN)] x 100. FDG :
18F-fluorodeoxyglucose, PET : positron emission tomography, CT : computed tomography, TP : frue-positive, FP : false-positive, FN :
false-negative, TN : true-negative, PPV : positive predictive value, NPV : negative predictive value
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Fig. 1. Relationship between maximum standard uptake value
(SUVmex) and extracapsular spread. There was a statistically signifi-
cant difference between the SUVmax and extracapsular spread
(SUVmex) Without extracapsular spread=1.19 +1.64, SUVmax with
extracapsular spread=6.39 +4.53.
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Fig. 2. ROC(Receiver Operating Characteristics) curve for semi-
quantitative maximum standard uptake value(SUV, ) analysis
and visual interpretation of 18F-fluorodeoxyglucose positron
emission tomography-computed tomography(FDG PET-CT) im-
ages for extracapsular spread in patients with laryngeal cancer
[The area under the ROC curve(AUC) was 0.928+0.032, p <0.001].

— 120 —



o] Hol= 714 *F-FDG &9t %2 SU Vi 5415 LFE}
i, obgat o RS k] $lste] 2,004 3.0 Atol€]
o] 71EAR ARSEIT et o] Gl A= SUVia B
LS o]§dto] R mjute] Y {EE Elstgl
£, ofF Atolol] FAITHH .72 ou|gl= AaAt Jlgle
™ ROC 241 0183} SU Vi 71541= 2.82 UHERTE ©] 3h
2 857%2] TI7HE} 85.6%2] Eo|wE YER)glom o] 7]
9] CTH MRIC| 2J3)] Aol 4= 9= A B} $-¥st Aw
o] A3tE KoL} oo gl =0l 5 Al o]FoiAof 3t
Aot

-
= =

} $lx}o| A FDG PET/CTE 0]-83) SU-
iy o] U wjuke] Y-S o=

T 4 G QIR AT 4 9100, o] S Bl Fjo] w2 1
34 9] L AR S AT S G R0 A,

L YEA Aol - PR WE

References

1) Hirabayashi H, Koshii K, Uno K, Ohgaki H, Nakasone Y, Fuji-
sawa T, et al. Extracapsular spread of squamous cell carcinoma
in neck lymph nodes: Prognostic factor of laryngeal cancer. La-
ryngoscope. 1991;101:502-506.

Johnson JT, Barnes EL, Myers EN, Schramm VL, Borocho-
vitz D, Sigler BA. The extracapsular spread of tumors in cer-
vical node metastasis. Arch Otolyngol. 1981;107:735-729.
Johnson JT, Myers EN, Bedetti CD, Barnes EL, Schramm VL,

Thearle PB. Cervical lymph node metastases: Incidence and

2

~

3

=

implications of extracapsular carcinoma. Arch Otolaryngol. 1985;
111:534-537.
Steinkamp HJ, van der Hoeck E, Bock JC, Felix R. The extra-

capsular spread of cervical lymph node metastases: the diag-

4

=

nostic value of computed tomography. Rofo Fortschr Geb Ront-
genstr Neuen Bildgeb Verfahr. 1999,170:457-462.
Steinkamp HJ, Beck A, Werk M, Felix R. Extracapsular spread

of cervical lymph node metastases: diagnostic value of magnetic

5

=

resonance imaging. Rofo Fortschr Geb Rontgenstr Neuen Bildgeb
Verfahr. 2002,174:50-55.
6) Antoch G, Saoudi N, Kuehl H, Dahmen G, Mueller SP, Beyer T,

et al. Accuracy of whole-body dual-modality fluorine-18-2-fluo-
ro-2-deoxy-D-glucose positron emission tomography and com-
puted tomography(FDG-PET/CT) for tumor staging in solid tu-
mors: Comparison with CT and PET. J Clin Oncol. 2004,22:4357-
4368.

Stokkel MP, ten Broek FW, Hordijk GJ, Koole R, van Rijk PP.

Preoperative evaluation of patients with primary head and neck

7

~

cancer using dual-head 18fluorodeoxyglucose positron emission

tomography. Ann Surg. 2000;231:229-234.

Keyes Jr JW, Watson Jr NE, Williams 3rd DW, Greven KM, Mc-

Guirt WE. FDG PET in head and neck cancer. AJR Am J Roent-

genol. 1997,169:1663-1669.

Ng SH, Yen TC, Liao CT, Chang JT, Chan SC, Ko SF, et al. /8F-

FDG PET and CT/MRI in oral cavity squamous cell carcinoma:

a prospective study of 124 patients with histologic correlation. J

Nucl Med. 2005,46:1134-1136.

10) Ng SH, Yen TC, Chang JT, Chan SC, Ko SF, Wang HM, et al.
Prospective study of [18F] fluorodeoxyglucose positron emission

8

=

9

~

tomography and computed tomography and magnetic resonance
imaging in oral cavity squamous cell carcinoma with palpably
negative neck. J Clin Oncol. 2006,24:4371-4376.

11) Johoson JT, Myers EN, Bedetti CD, Barnes EL, Schramm VL,
Thearle PB. Cervical lymph node metastasis: Incidence and im-
plications of extracapsular carcinoma. Arch Otolaryngol. 1985,
111:534-537.

12) Snyderman NL, Johnson JT, Schramm VL, Myers EN, Bedetti
CD. Extracapsular spread of carcinoma in cervical lymph nodes:
Impact upon survival in patients with carcinoma of the supraglot-
tic larynx. Cancer. 1985;56:1597-1599.

13) Annyas A, Snow GB, Van Slooten EA. Prognostic factors of
neck node metastasis: their impact on planning a treatment regi-
men. Presented at a meeting of the American Society of Head and
Neck Surgeons, Los Angeles;1979. p.6.

14) Bar-Shalom R, Valdivia AY, Blaufox MD. PET imaging in oncol-
ogy. Semin Nucl Med. 2000;30:150-185.

15) Adams S, Baum RP, Stuckensen T, Bitter K, Hor G. Prospec-
tive comparison of 18F-FDG PET with conventional imaging
modalities(CT, MRI, US) in lymph node staging of head and neck
cancer. Eur J Nucl Med. 1998,25:1255-1260.

16) Paulino AC, Johnstone PA. FDG-PET in radiotherapy treatment
planning: Pandora’s box? Int J Radiat Oncol Biol Phys. 2004,
59:4-5.

17) Fukui MB, Blodgett TM, Snyderman CH, Johnson JJ, Myers
EN, Townsend DW, et al. Combined PET-CT in the head and
neck: Part 2. Diagnostic uses and pitfalls of oncologic imaging.
Radiographics. 2005,25:913-930.

— 121 —



