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Usefulness of “F-FDG PET/CT in the Diagnosis of Cervical Lymph Node
Metastases of Head and Neck Cancer
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Yong An Chung, MD,, Young Ha Park, MD,, Hyung Sun Sohn, MD., Sung Young Lee, MD,
Soo Kyo Chung. MD.

Department of Radiology, College of Medicine, Catholic University of Korea, Seoul, Korea

Purpose: This study evaluated the diagnostic value of BE-FDG PET/CT in detecting cervical lymph node
metastases in head and neck cancer patients. Materials & Methods: The patients were divided into two groups,
46 patients underwent PET/CT scan for initial staging before surgery, and 20 patients for restaging of recurrence
after primary treatment. Increased FDG uptakes in cervical lymph nodes were evaluated retrospectively and
correlated with the histopathologic results. Results: [n the initial staging group, 21 lymph nodes were detected by
PET/CT in 15 patients. 20 lymph nodes were confirmed as metastases with a mean peak SUV of 584, and the
remaining one lymph node was an inflammatory lesion, with a peak SUV of 2.75. Seven metastatic lymph nodes
were reported only by histopathology. The sensitivity, specificity, positive predictive value and negative predictive
value were 74.0%, 99.6%, 95.2% and 97.3%, respectively. In the recurrence group, 11 lymph nodes were detected
in 9 patients, and 8 nodes were true positive, with a mean peak SUV of 5.65. The other three were inflammatous
lymph nodes, and the peak SUVs were 216, 294 and 3.53. One false negative lymph node was reported. The
sensitivity, specificity, positive predictive value and negative predictive value were 88.8%, 97.7%, 72.7% and 92.9%,
respectively. Conclusions: FDG-PET/CT shows higher positive predictive value in the initial staging group, and
better sensitivity in the recurrence group. Therefore PET/CT could be useful for both initial staging and restaging
of recurrent cervical lymph node metastases.(Korean J Nucl Med 39(5):269-277, 2005)
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1) &= ™ &XZ(nitial staging group)

4639 A5 HFARL 545H T, BATE 385, ARt
8ol e A AT BE S e AAEd @
FZ AN AVEZRA BR FZE AL AT
FE& PET/CTS A8 304 ool olRolfx ¢ A
st g ol AR E B xle A 9siqth

2) X &X}F(Recurrence group)

0] o) BFABL 4954, YA} 159, Az} 59
oItk A FAZe) BE FASE Aot AAE I U=
AlFANA AVETA AR YZH AASS NBSAT el
PET/CTS A8 & 302 olfjol] olSolHt} BE xp= 54
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2. FDG-PET/CT

Dual-detector-row spiral CT scanner (Somatom FEmotion:
Siemens) % full-ring PET scannerg A7 dual-modality
PET/CT tomograph (biograph:-1LSO: Siemens Medical
Solutions, Knoxville, Tenn.) & o] &3le) ik AT CT 9%
2130 kVp, 30 mAs, ZZA (collimation) 4 mm, 5 mm 7, ©l
o1& olE&% 14 mm/3 A, AE] A7 800 mse] =L

2 99T ZPAE AHelA) 4T PETS 4 20EAE

45 mmEL ¥ 7|ARA A YA LUARNAE & bed F 28
7k W& Y-S 3D-modeE Fol CTE 7IE2E 7] HAS
ol filtered back projectiond ©]-2-8k A FAdG Tk

BE BAoA AL A 6A17F 0] F4& 319 S471%
Eoh 2R S A4S TSYTE FDG FAF 44 ZE 82
o 9L SAssion B Y567 mmol/L (WK 451-
759 mmol/L) 9tk H# 4185 MBq (113 mCi)¢) “F-FDGE
A9 ARSI 60 A3 & vl BT W¥e R A 7]
AFollA SHRA] LARTRR ) FE AT

Syngo viewing workstation (Siemens AG, Berlin und
Mnchen) & ol&ste] ZAAA AAE REE 299 oz}
AL AAFAG G B, SO, A GgelA S
o= gug Aol Itk B 4H A=E HUIAR
TEAA HAEANE (carotid space) ] FDG AH AEE 7]
TOEASHOE BHIAUHO=437} gAY 71E B} @2
A Ax 1=7183 2 43 AE 2=7]F B oA 52
AH AR, 3=71F Erh vl B2 AF %), 2 355 Aol
HAR BESYFUL §UAoR 1597 2558 FEIVI
7F ol & 7%, Hv SUV7E 20 o)/deld o) HAT AE3%
t}, olgA BAE YZA Fole American Head and Neck
Society®} American academy of Otolaryngology-Head and
Neck Surgeryell Al AAIeH 5 @287 weh 11 AAE 7
3tk
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PET/CTIA FDG 44 $7H8 B9l 2% A=ZHEL ¢
F ZAZA A FxEE R v wsigth 7k $x2
e, Bolk, g% 9 Hd dEE, 4 dFEE AN
& A 32 A A7 A {849 A%
to]= Fisher's Exact Test® ©]8-3ta] w2393 Pk 0.01&
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2 A= (adenoid cystic car-
cinoma), 3% ABRAH A ¥4 (mucoepidermoid carcinoma)
22 AU Table 1). ©] 5 1549 PET/CTAAM 2170
FDG A& 2718 Hols AR dxdo] wAHt o2 7
7t ik Wi 5 Al I, 55 Al 770, PoiE Al
2ol 370, 9 HAVE ok 25 AHSHY Sl 22%

F 03 ARG

(squamous cell carcinoma), 4%

Table 1. Clinical Information of the initial staging group.
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3} 922 Al o 24z AR, 53 Al 371, ¥eiS AT
o 170, B2 AVl 27071 A8kt FDG 44 $7H
Bl AR gza ol 5797} ATl SR8t 70%7t L2
A9 F3ol A3t

PET/CTelx 228 F 208 AF =4 F 20709 g2
Ho) 278y o 2 Ho] AR HYHYh o]&] i SUVY
HF 58487 1 HYE 2050014 2039744 thksA EE3)
JrHFig. ). WA sk g282 937 92 S 3
GEYT o] WA HA) SUVE 2752 99 Wi wiiS Al
ol YA H Table 2). 789 SRl A FDGE AH F7P7}
UL A A& CT FAoMT Fxmado] RojA 1 7749

No. Sex Age Site of malignancy T-sfage Pathology

1 F 25 Right side of tongue 12 SCC

2 M 32 Right side of oropharynx 13 SCC

3 F 35 Right side of hypopharynx T4 SCC

4 M 40 Right side of tongue T1 Adenald cystic carcinoma
5 F 4 Right side of tongue T2 SCC

6 M 42 Anterior commisure of glottis T2 SCC

7 M 44 Left tonsil 2 sCC

8 F 44 Tongue base T Adenoid cystic carcinoma
9 M 45 Left vocal cord T

10 M 46 Left tonsil ° SCC

11 M 48 Both sides of glottis T4 SCC

12 M 48 Right pyriform sinus 12 SCC

13 M 49 Anferior commisure of glottis T SCC

14 M 49 Left side of larynx 12 SCC

15 M 49 Right vocal cord 13 SCC

16 M 50 Right side of tongue 12 SCC

17 F 51 Left maxillary sinus 13 Mucoepidermoid carcinoma
18 M 53 Left vocal cord Tl SCC

19 F 53 Left side of nasopharynx 12 Adenoid cystic carcinoma
20 M 55 Tongue base 12
21 M 57 Left side of tongue T SCC
22 M 57 Right submandibular region T SCC
23 M 58 Right tonsil 13 sCcC
24 M 40 Anferior cornmisure of glottis T sCC
25 M 61 Left side of fongue 12 sCcC
26 M 62 Right buccal region T4 sCC
27 M 62 Right vocal cord 13 scC
28 M 63 Left Vocal cord T scC
29 M 63 Right side of oropharynx 13 SCC

30 F 65 Left side of fongue 2 SCC

31 M 65 Right palate T SCC
32 M 65 Right vocal cord 3 SCC
33 M 65 Tongue base T scC
34 M 66 Tongue base 12 scC

35 M 67 Right buccal region T SCC
36 M 68 Left side of neck T SCC
37 M 68 Right side nasal cavity T4 ScC

38 M 69 Left maxillary sinus T3 SCC
39 M 69 Right side of nasopharynx T Mucoepidermoid carcinoma
40 M 71 Right epigloftis 73 scC
4] F 71 Left side of nasal cavity 2 scC
42 M 71 Right parotid region T Mucoepidermoid carcinoma
43 M 72 Left pyriform sinus T4 SCC
44 M 72 Left tonsil Vi sCcC
45 M 74 Left side of nasal cavity T Adenoid cystic carcinoma
46 M 78 Right vocal cord T2

(SCC, squamous cell carcinoma)
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Fig. 1. FDG-PET/CT wos performed for initial staging before surgery in
a 98 year-old man, who was proven fo have squamous cell
carcinoma involving the right fonsil by biopsy. PET (A) and PET/CT
fusion (B) images show increased FDG uptakes in the right tonsil
(arrow head) and right level Il cervical lymph node (open arrow).
The right level I cervical lymph node was confimed as a
metastatic lesion by histopathology.
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Fig. 2. FDG-PET/CT was performed for initial staging before surgery
in a 25 year-old woman, who was proven to have squamous cell
carcinoma involving the right side of tongue by biopsy. PET (A)
and PET/CT fusion (B) images show increased FDG uptake in the
right side of fongue (arow head). The maximum intensity
projection image (C) of PET/CT does not reveal the left level |
cervical lymph node metastasis.

Bl A 73R g2 Aole AddA e PET/CTS 7%,

Table 2. Clinical information and cervical lymph nodes detected in PET/CT in the initial staging group

No. Sex Age Site of malignancy Pathology Level Relative site  Peak SUV  +/-
3 F 35 Right side of hypopharynx scC Hi Contralateral 3.39 +
5 F 41 Right side of tongue SCC | Ipsilateral 2.05 +

I Confralateral 3.44 +
10 M 46 Left tonsil SCC It lpsilateral 6.99 +
12 M 48 Right pyriform sinus SCC i Ipsilateral 9.91 +
16 M 50 Right side of tongue sCC il Contralateral 2.75 -
19 F 53 Left side of nasopharynx  Adenoid cystic carcinoma I Contralateral 2.82 +
2 M 55 Tongue base SCC Il Right 509 +
21 M 57 Left side of tongue SCC Il Ipsilateral 3.03 +
23 M . 58 Right - tonsil SCC I Ipsilateral 7.71 +
25 M 61 Left side of tongue sCC I Ipsilateral 3.64 +

I Ipsilateral 6.56 +

\% Ipsilateral 3.2 +
26 M 62 Right buccal region SCC ! lpsilateral 2.9 +
29 M 63 Right side of oropharynx SCC I Ipsilateral 7.3 +

1l Ipsilateral 2.94 +
34 M Tongue base SCC ] Left 20.39 +
36 M 68 Left side of neck SCC A lpsilateral 6.28 +
44 M 72 Left tonsil SCC If Ipsilateral 10.64 +

) Ipsilateral 443 +

I\ lpsilateral 42 +

+, Malignant; -, Non-malignani
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Table 3. False negative cervical lymph nodes on PET/CT

& 9 SY2Y ZE YTH M09 MEOIM *F-FDGPET/CTY REY

initial Stoging group

No. Sex Age Site of malignancy Pathology Level Relative site  Other LN metastasis
1 F 25 Right side of tongue scC ! Ipsilateral -

11 M 48 Both sides of glottis sCC il Left -

12 M 48 Right pyriform sinus SCC I Confralateral Right level I

19 F 53 Left side of nasopharynx Adenoid cystic carcinoma |l Ipsilateral Right level Il

29 M 63 Right side of oropharynx SCC If Contratateral Right level I, Wl
34 M 66 Tongue base SCC Il Right Left level Il

43 M 72 Left pyriform sinus SCC v Ipsilateral -
Recurrence group

20 M 83 Both sides of glottis SCC li Right Right level IV

-, No lymph node metastasis in other cervical lymph node station

Table 4. Diagnostic value of PET/CT in the initial staging and recurrence
groups

Initial Staging group Recurrence group  p value

Sensttivity 74.0% 88.8% 0.012
Specificity 99.6% 97.7% 0.497
PPV 95.2% 72.7% <0.01
NPV 97.3% 92.9% 0.331
Accuracy 97.1% 97.1% 1.000

PPV, Positive predictive value; “"NPV, Negative predictive value

Table 5. Numbers of cervical lymph nodes
() Initial group

Pathology
PET/CT Positive Negative
Positive 20 1
Negative 7 256

Fig. 3. FDG-PET/CT was performed for
initial staging before primary surgery
in a 63 year-old man, who was proven
fo have sguamous cell carcinoma
involving the right side of oropharynx
by biopsy. PET (A) and PET/CT fusion
(B) images show increased FDG
uptake in the right side of orophaynx
(orrow heod) ond right level |
cervical lymph node (open arrows),
which were confirmed as metastatic
lesions by histopathology. PET (C)
and PET/CT fusion (D) images show
increased FDG uptake in the right
level Il cervical lymph node (open
arrows), but does not reveal the left
level Nl cenical Iymph node
metastasis on both transaxial (C, D)
and maximum intensity projection (E)
images.

Eoly, 9 d&x A4 dS5== 77 740%, 9.6%, 95.2%,
97.3% R Table 4 & 5).

A B F 2089 A 5 1392 HAEAT Hsquamous
cell carcinoma), 498+ FEHEEAELF (mucoepidermoid
carcinoma), 3%< A3 (adenoid cystic carcinoma) 2.2 A
o] A= QTH Table 6). ©] £ 9942 PET/CTAA F1179]
FDG 43 2718 Hole A% gxdo] ¥AxU o5 4

(b) Recurrence group

Pathology
PET/CT Posifive Negative
Positive 8 3
Negative 1 129
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Table 6. Clinical information of the recurrence group

No. Sex Age Site of malignancy T-stage Pathology

1 F 22 : Left parotid region 11 : Mucoepidermoid carcinoma
2 M 23 Right submandibular region T Mucoepidermoid carcinoma
3 M 39 Right maxillary sinus T Adenoid cyctic carcinoma
4 F 44 Right tonsil T scC .
5 M 46 Mouth floor 13 Adenoid cyctic carcinoma
6 M 47 Right tonsil v T3 ’

7 M 48 Right side of epiglottis T2 . SCC .

8 F 52 Left maxillary sinus T Mucoepidermold .carcinoma
9 F 52 Left submandibular region T3 Mucoepidermoid carcinoma
10 F 53 Right submandibular region 12 Adenoid cystic carcinoma
1 M 57 Left maxillary sinus T3

12 M 57 Right tonsil 12 SCC

13 M 57 Right side neck T scC

14 M 61 Right tonsil T - S8CC

15 M 67 Right side of tongue T SCC

16 M 68 Right side nasal cavity T4 scC

17 M 70 Right side of larynx 3 SCC

18 M 71 Right maxillary sinus T2 SCC

19 M 72 Both sides of glottis 11 SCC
20 M 83 Both- sides of glottis T4 SCcC

(SCC, squamous cell carcinoma)

Fig. 4. FDG-PET/CT was performed for recurrent tumor in a 70
year-old man, who was proven to have recurrent squamous cell
carcinoma involving the right glottis by biopsy. PET (A) and PET/CT
fusion (B) images show increased FDG uptake in the right glottis
(arow head). PET (C) and PET/CT fusion (D) images show right
level Il cervical lymph node (open arrows), which was confirmed
as metastatic lesion by histopathology.
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Table 7. Clinical information and cervical lymph nodes detected in PET/CT in the recurrence group
No. Sex Age  Site of malignancy Pathology Level Relafive site Peak SUV +/-
1 F 22 Left parotid region Mucoepidermoid carcinoma Il Contralateral 294 -
l Contralateral 353 -
6 M 47 Right tonsil sCC I Ipsilateral 5.11 +
7 M 48 Right side of epiglottis SCC 1 ipsilateral 9.84 +
10 F 53 Right submandibular region Adenoid cystic carcinoma li Ipsilateral 352 +
Il Ipsilateral 3.02 +
11 M 57 Left maxillary sinus SCC | Ipsilateral 9.2 +
12 M 57 Right tonsi SCC I Ipsilateral 4.63 +
14 M 61 Right tonsil SCC Il lpsilateral 216 -
17 M 70 Right side of larynx SCC i Ipsilateral 595 +
20 M 83 Both sides of glottis SCC v Right 3.95 +

+, Mdlignancy; -, Non-malignancy

Fig. 5. FDG-PET/CT was performed for recurrent fumor in a 61
year-old man, who was proven to have recurrent squamous cell
carcinoma involving the right fonsil by biopsy.PET(A) and PET/CT
fusion (B) images show increased FDG uptake in the right side of
tonsit (arrow head) and right level 1l cervical lymph node (closed
arrows), which was proven to be an inflammafory lesion by
histopathology.
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