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Objective: With improved diagnostic imaging
techniques, it remains difficult to reduce occult met-
astatic disease in oral squamous cell carcinoma (SCC)
to less than 20%. Therefore, supraomohyoid neck dis-
section (SOHND) still is a valuable staging procedure
in these patients. Methods: Patients with clinically
and ultrasonographically staged cN0 SCC of the oral
cavity underwent FDG-PET before SOHND. Histo-
logic examination of neck dissection specimens was
used as a “gold standard.” Results: Twenty-eight con-
secutive patients were included, representing 30
necks. Occult metastatic disease was found in 30% of
SOHND specimens. Average diameter of metastatic
deposits was 4.3 mm. Sensitivity, specificity, and ac-
curacy of FDG-PET was 33%, 76%, and 63%,
respectively. Conclusions: In patients with cN0 SCC of
the oral cavity, FDG-PET does not contribute to the
preoperative workup. FDG-PET does not replace
SOHND as a staging procedure. Key Words: Oral
cavity, squamous cell carcinoma, cervical lymph
node metastasis, FDG-PET, supraomohyoid neck
dissection.
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INTRODUCTION
The oral cavity is one of the cancer sites in the head

and neck accompanied by a high incidence of occult re-
gional metastasis. Because the presence of cervical lymph
node metastasis significantly reduces survival, this impor-
tant prognostic factor remains an issue for scientific de-
bate. In these discussions, the changing necessity, diag-
nostic value, and therapeutic role of a selective neck
dissection of levels I through III, also called supraomohy-

oid neck dissection (SOHND), is often addressed. In 1980,
Hanley1 summarizes the opinion at that time about
SOHND as a well-recognized, although generally unac-
cepted form of treatment in patients with oral cavity can-
cer. He compared SOHND with the standard radical neck
dissection in 62 patients with oral cavity tumors and
found “similar and no worse results for the SOHND.” He
felt that less than radical neck dissection required further
exploration. Since then, the opinion about SOHND has
gradually changed.2 SOHND has been popularized over
the years and has become a generally accepted staging
procedure for the clinically negative neck in patients with
oral cancer.3,4 In cases of limited nodal disease on his-
topathologic examination, some consider it therapeutic.5
Several studies have shown that even with improved di-
agnostic imaging techniques, it still remains difficult to
reduce occult metastatic disease in oral cavity cancer to
less than in 20% of the patients.3,4 The 20% threshold is
considered important because elective treatment of the
neck remains indicated when the probability of occult
neck metastases exceeds 20%.6 Palpation of the neck, with
a sensitivity and specificity of 60% to 80%, is not a very
accurate way to search for cervical metastases. Computed
tomography (CT), magnetic resonance imaging (MRI), ul-
trasonography (US), sentinel lymph node biopsy (SLNB),
and ultrasound-guided fine needle aspiration cytology
(USgFNAC) have been shown to be superior to palpation,
with the latter being the most accurate way of investiga-
tion. However, in patients with a clinically negative neck,
even USgFNAC is reported to have a sensitivity of no
more than 48% to 76%, most likely explained by the lim-
ited tumorload.7,8 USgFNAC of the sentinel node does not
seem to increase sensitivity.9 With these results in mind,
the risk of occult metastatic disease remains between 15%
and 25%.9,10

Positron emission tomography (PET) with fluorode-
oxyglucose (FDG) is increasingly used in preoperative
staging of cancer patients. FDG depicts the increased me-
tabolism of malignant cells as compared with normal cells.
Reports on the value of FDG-PET in detecting occult met-
astatic disease have been contradictory with a reported
sensitivity ranging from 0% to 100% and specificity from
92% to 100%.11–13 The added value of FDG-PET to the
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clinical and ultrasonographic evaluation of the neck in
oral carcinoma has not been properly investigated. We
conducted a study to evaluate whether further reduction
of occult metastatic disease in oral carcinoma can be
achieved by adding FDG-PET scanning to the preopera-
tive workup. With 21% reported occult metastatic disease
in oral carcinoma after a negative ultrasonographic inves-
tigation in our hospital,10 this could implicate that a di-
agnostic SOHND would no longer be indicated.

MATERIALS AND METHODS

Patients
This prospective study was performed at the Radboud Uni-

versity Nijmegen Medical Centre between June 2001 and Decem-
ber 2003. All patients planned for SOHND as part of the treat-
ment for a clinically N0 (cN0) squamous cell carcinoma (SCC) of
the oral cavity were included in the study and offered a FDG-PET
scan. Before inclusion, all patients were clinically staged N0. A
cN0 neck is defined as a neck staged N0 by preoperative palpation
by an experienced ear, nose and throat surgeon, oral and maxil-
lofacial surgeon, and radiotherapist and a standard preoperative
US performed with USgFNAC on indication. FNAC of enlarged
lymph nodes was performed in nodes with a diameter �0.5 cm. In
case of a cN-positive neck, the patient was offered a modified
radical neck dissection (MRND) and was excluded from the study.
The study was approved by the local medical ethics committee.
Informed consent was obtained from all patients. No patient
experienced cancer within 5 years before this study and was not
previously treated by radiotherapy or chemotherapy.

FDG-PET
A dedicated PET-scanner (ECAT-EXACT; Siemens/CTI,

Knoxville, TN) was used for data acquisition. Before FDG injec-
tion, patients fasted for at least 6 hours. Intake of sugar-free
liquids was permitted. Immediately before the procedure, the
patients were hydrated with 500 mL of water. One hour after
intravenous injection of 220 to 250 MBq FDG (Mallinckrodt Med-
ical, Petten, The Netherlands) and 20 mg furosemide, emission
and transmission images of the head and neck area were acquired
(2–3 bed positions, 10 minutes per bed position). The images were
corrected for attenuation and reconstructed using the ordered-
subsets expectation maximization (OSEM) algorithm. The recon-
structed images were displayed in coronal, transverse, and sag-
ittal planes and evaluated by three nuclear medicine physicians.

The mean glucose level just before PET imaging was 5.3
mmol/L; three patients had diabetes mellitus (glucose levels 10.3,
6.8, and 3.4 mmol/L).

For statistical analysis the sensitivity, specificity and accu-
racy of FDG-PET were calculated.

Surgical Technique and
Pathologic Examination

SOHND was performed as described by Medina et al.2 In
case of enlarged or suspicious nodes found during surgery, frozen
stage section (FSS) analysis was performed. If positive, the neck
dissection was extended to a MRND. The neck dissection speci-
men was marked anatomically by the surgeon (a senior staff
member of the Department of Otorhinolaryngology and Head &
Neck Surgery or the Department of Oral and Maxillofacial Sur-
gery) and sent for pathologic examination consisting of node
count, evaluation of malignancy in any of the nodes, and extra-
capsular spread. Standard sectioning and hematoxylin & eosin
staining were performed on all lymph nodes. Lymph node metas-

tases were defined as micrometastasis when a metastatic deposit
had a largest diameter of less than 4 mm.

RESULTS
Thirty patients (15 male, 15 female; median age 60

years, range, 32–84 years) were enrolled. One FDG-PET
scan was unevaluable as a result of significant movement
of the (diabetic) patient during imaging. One patient had
a SOHND 49 days after FDG-PET and was also excluded.
Twenty-eight scans could be evaluated (15 women, 13
men), representing 30 SOHNDs. Site of the primary tu-
mor and T stage are shown in Table I. None of the patients
had any sign of metastatic spread based on clinical exam-
ination and US of the neck. In eight patients, US was
supplemented with USgFNAC, which resulted in negative
cytology. Additionally, four patients had a CT of the head
and neck, all without suspect nodes. In 26 patients (28
necks), FSS of the neck specimen was performed: 25 (89%)
necks were negative and three (11%) were positive. All
three necks positive on FSS turned out to be true-positive
and one of 25 negative FSS specimens turned false-
negative during further pathologic investigation. In the
three necks (10% of necks) with a positive FSS of the
SOHND specimen, the SOHND was extended to a MRND.
No additional metastatic nodes were found in levels IV
and V. A total number of 555 nodes was examined in 28
patients. The total number of nodes found in regions I to
III varied from 11 to 38. Nine of 30 necks (30%) contained
occult metastases in a total of 16 lymph nodes; no bilateral
metastases were found. The average diameter of the met-
astatic deposit was 4.3 mm (range, 0.5–8.0 mm). Five of
the malignant nodes showed signs of extracapsular
spread, being a prognostic factor of enhanced metastatic
spread.3 An overview of the patients and their nodes is
presented in Table II.

Ultrasound-Guided Fine Needle
Aspiration Cytology

Three of eight patients (38%; three of nine punctured
necks: 33%) in whom USgFNAC was negative did have
lymph node metastases at pathologic examination of the
SOHND specimen; in one case, a node in the punctured
level was positive; the other two patients had one and two
positive nodes in nonpunctured levels. In patients in
whom no USgFNAC was performed, six of 21 SOHND
specimens proved to be positive for lymph node metasta-
ses (29%).

FDG-PET
In one patient (3.6%), the FDG-PET scan showed no

sign of the primary tumor because this tumor (tongue)

TABLE I.
Localizations and Clinical T Stage of the 28 Tumors.

Location cT Stage n T1 T2 T3 T4

Floor of the mouth 9 3 4 1* 1*

Tongue 17 6 8 3 0

Alveolar process 2 0 1 0 1

*Medial floor of the mouth.
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was already removed by a radical excision biopsy in a
secondary referral center. The other 27 primary tumor
sites were correctly depicted. This leads to a sensitivity of
100% for visualizing the primary tumor.

In eight cases (29%), FDG-PET showed ipsilateral
hot spots suspect for possible metastases; 20 scans repre-
senting 22 necks were negative. Patients were on average
surgically treated within 14 days (range, 1–30 days; me-
dian, 12 days) after receiving their PET scan. Twenty-
eight patients underwent 30 neck dissections (two bilat-
eral as a result of a floor of the mouth tumor crossing the
midline).

FDG-PET correctly recognized three of nine (33%)
afterward pathologically proven positive necks; these pos-
itive nodes were found in the correctly depicted level,
although one patient had seven positive nodes divided
among levels I and II. His PET scan only showed three
positive spots in level II. In five patients, FDG-PET
showed a suspect node, which was not confirmed by patho-
logic examination; in one of these cases, USgFNAC was

performed 3 weeks before FDG-PET. FDG-PET also failed
to show any positive nodes in six patients while patholog-
ically present, leading to a sensitivity and specificity of
33% and 76%, respectively, for 30 necks. Accuracy reached
63% for FDG-PET. If SOHND would only be performed
when FDG-PET was positive for lymph nodes, the number
of SOHNDs would have been reduced by 73% (from 30–8).
However, this algorithm would result in six of 30 necks
with unrecognized occult metastases (20%).

DISCUSSION
Supraomohyoid neck dissection has shown to be a

valid staging procedure in cN0 oral SCC.3 It provides
valuable clinical information on the status of the neck at
the expense of minimal morbidity.31 CT, MRI, and US lack
sensitivity and specificity for diagnosing occult metastatic
disease because micrometastases can occur in the absence
of morphologic changes in lymph nodes, whereas these
changes can be both reactive and metastatic. That is the
main reason why USgFNAC is considered to be superior to

TABLE II.
Demographic, Clinical, Imaging, and Pathologic Characteristics of the 28 Patients.*

Patient No. Age M/F cT Stage US/FNAC FDG-PET PATH Diameter of Metastatic Deposit

1 76 F T4 Neg/NP Neg Neg —

2 79 F T2 Neg/Neg Neg Neg —

3 55 F T1 Neg/NP Neg Neg —

4a 55 F T4 Neg/Neg Neg Neg —

4b 55 F T4 Neg/Neg Neg Neg —

5 71 F T2 Neg/NP Neg Neg —

6 58 F T2 Neg/NP Neg 1 in I 2 mm

7 55 M T2 Neg/Neg Pos, 2 in II Neg —

8 30 M T2 Neg/NP Pos, 1 in II Neg —

9 66 F T1 Neg/NP Neg Neg —

10 77 F T2 Neg/NP Neg Neg —

11 79 M T2 Neg/NP Neg Neg —

12 47 M T1 Neg/NP Neg 1 in I 5 mm

13 58 F T3 Neg/NP Neg Neg —

14 82 F T2 Neg/NP Pos, 1 in II 1 in II 1 mm

15 53 M T1 Neg/Neg Neg 1 in I 2 mm

16 52 M T3 Neg/NP Pos, 1 in II Neg —

17 44 F T2 Neg/Neg Neg 2 in II 4 and 2 mm

18 50 M T1 Neg/NP Pos, 1 in II 1 in II 7 mm

19 64 M T1 Neg/Neg Neg Neg —

20 71 F T2 Neg/NP Pos, 1 in II Neg —

21 45 M T1 Neg/Neg Neg Neg —

22 59 F T2 Neg/NP Pos, 2 in II Neg —

23 47 M T1 Neg/NP Neg Neg —

24 55 M T3 Neg/NP Neg Neg —

25 66 M T1 Neg/NP Neg Neg —

26 72 F T2 Neg/NP Pos, 3 in II 6 in II, 1 in I 3 � 8, 7, 5, 4 and 1, 2 mm

27 42 M T2 Neg/Neg Neg 1 in II 4 mm

28a 70 F T3 Neg/NP Neg 1 in I 5 mm

28b 70 F T3 Neg/NP Neg Neg —

*All nodes were found on the side of the tumor. US � ultrasound; FNAC � fine needle aspiration cytology; PATH � pathologic examination: number of
metastatic glands in level; NP � not performed.
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these imaging modalities, especially when normal-sized
and thus nonsuspicious nodes in the first echelons are
punctured. Because the majority of patients in this study
did not receive FNAC, this might explain why the 30% of
necks with occult metastatic nodes in this study was
higher than the initially reported 21%10 from our insti-
tute. All metastases in the SOHND specimens were lo-
cated in the first echelons. Because the metastatic parts of
the affected nodes were very small, morphologic changes
were unlikely to appear in the majority. Furthermore, CT
scanning of the head and neck is no standard preoperative
staging technique in patients with a cN0 neck in oral SCC
according to the national Dutch guideline on diagnosis
and treatment of oral and oropharyngeal cancer.

Several studies have shown that it is possible to reduce
occult metastatic disease in oral SCC to approximately
20%.5,10 Because a 20% false-negative rate is considered to
be the limit for a wait-and-see policy versus elective treat-
ment of the neck,6 clinicians are expected to be divided into
two groups advocating either one of these treatment strate-
gies. However, clinical studies were often retrospective or
lacked sufficient power and follow-up time to show a survival
benefit for any particular option. 33–38 Many surgeons feel
that the morbidity of a SOHND is acceptably low and out-
weighs the risk of being confronted with advanced neck
disease after a wait-and-see or wait and scan policy.14 Nev-
ertheless, if a diagnostic strategy would further reduce the
rate of occult metastasis, SOHND could be abandoned. Re-
cent studies have mainly focused on sentinel node biopsy
and FDG-PET scanning of the neck.

Sentinel lymph node biopsy (SLNB) in cutaneous ma-
lignant melanoma has been demonstrated to be a minimally
invasive technique with a high degree of accuracy in detect-
ing occult metastatic disease. Morton et al.40 reported a
false-negative rate of SLNB in cN0 cutaneous malignant
melanoma of the head and neck area of less than 1%. SLNB
might possibly identify those patients who harbor occult

metastatic disease in cN0 oral SCC. Ross et al.15 describe the
preliminary results of a multicenter trial in patients with T1
to 2N0 oral cavity/oropharynx carcinoma. In 93% of 134
cases, a sentinel node could be identified. In 55 cases, SLNB
was combined with an elective neck dissection. Occult met-
astatic disease was present in 34%. Sensitivity of this tech-
nique was reported to be 93% in all oral SCC. In floor of the
mouth SCC only, however, identification of the SLN was
possible in 86% (n � 43) and sensitivity reached 80%. Be-
sides selection of patients for (additional) neck surgery, his-
topathologic evaluation of the sentinel node might limit cost
and time-consuming pathologic evaluation by performing
step serial sectioning and immunohistochemistry of the sen-
tinel nodes that are most suspected to harbor metastases.
However, skip metastases might prove to be a problem.16

Difficulties identifying level I sentinel lymph nodes in oral
SCC have been reported.15 In our series, 31% of the meta-
static nodes were located in level I. Thus, questions about
whether SLNB offers a significant advantage over SOHND
still remain. Unresolved issues regarding this technique are
the feasibility of and efficacy in multiple-level sentinel nodes
and the cost-effectiveness.

Furthermore, underestimation of occult metastatic
disease with standard sectioning and hematoxylin & eosin
staining is likely to be present in approximately 5% to
8%.17,18 It is unclear if these micrometastases need more
than a SOHND or if SOHND can be considered adequate
treatment in these cases. Potential overtreatment of such
limited disease with a MRND needs to be subject of clin-
ical studies as stated by Pitman et al. in a review on SLNB
in head and neck cancer.19 Nieuwenhuis et al.9 investi-
gated the role of USgFNAC of the sentinel node in cT1 to
2N0 oral/oropharyngeal carcinoma. Although the sentinel
node could be identified and aspirated in 38 of 39 patients,
it did not decrease the false-negative rate compared with
USgFNAC alone. The additional value of sentinel node
cytology was thus questioned.

TABLE III.
Comparison of Studies Considering the Use of FDG-PET to Find Metastatic Spread in Patients With Head and Neck Carcinoma (laryngeal

and hypopharyngeal cancer excluded) Regarding the Clinically N0 Neck.

Study
No. of Patients

in the Study
No. of Patients

Palpably N0

No. of Patients
Palpably and

Radiographically
N0 Patent Necks Pathology

Sensitivity of
PET in Study

Specificity of
PET in Study

Accuracy of PET
in Study

Myers et al.,12 1998 14 14 8
12

* 78% 100% 92%

Civantos et al.,20 2001 18 18 18
18*

IHSN 30% 100% 61%

Hyde et al.,13 2003 19 18 18
20

IHSN 0% 100% 78%

Brouwer et al.,11 2003 15 15 12
12

HE 67% 92% 87%

Wensing et al., 2005 28 28 28
30

HE 33% 76% 63%

Total 94 93 84
92

— 38% 92% 74%

Corrected data for 84 patients palpably and radiographically N0 25%† 91% 72%

*Could not be retrieved from study.
†Corrected percentages are based on number of treated necks (108 of 4 of Braams et al. because no sensitivity could be estimated in the two remaining

patients). IHSN � immunohistochemistry of sentinel node only; HE � hematoxylin & eosin staining.
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Considerable attention has been paid to FDG-PET in
the evaluation of the N0 neck in head and neck cancer. In
our study, we have included only patients without evidence
of metastatic neck disease in preoperative evaluation con-
sisting of at least palpation and US and who were thus
scheduled for surgical treatment, including a SOHND. Sen-
sitivity in this selected patient group is insufficient to refrain
from SOHND on the basis of FDG-PET.

Initial reports about FDG-PET for lymph node staging
of the neck in head and neck SCC were very optimistic with
sensitivity and specificity values between 72% to 91% and
88% to 98%, respectively.26,47 Stuckensen et al.24 performed
a prospective study in 106 patients with oral SCC and com-
pared FDG-PET, US, CT, and MRI with histologic results of
the neck dissection specimen. Only 48 of 106 patients in-
cluded in the study were staged cN0. FDG-PET had a sen-
sitivity of 70% and a specificity of 82%. There was a corre-
lation with the size of the lymph node metastases. Most of
the metastases larger than 12 mm were detected but less
than half of those smaller than 6 mm. Therefore, it is likely
that sensitivity and specificity in the cN0 group were worse
than those reported for the complete group.

In FDG-PET studies specifically addressing patients
with oral cavity or oropharyngeal cancer with a cN0 neck,
huge variations in sensitivity (from 0–100%) and specificity
(92–100%) are reported.11–13,20 Brouwer et al.11 showed that
in the studies using routine histopathologic workup,22 a
much higher sensitivity (67–100%) for the detection of occult
lymph node metastases was found in comparison to the
studies in which step sectioning and immunohistochemistry
as part of the sentinel node procedure was performed. In the
latter studies, a sensitivity of only 0% to 40% was found.20

They point out that the histopathologic method used seems
to be the most important factor for the differences in sensi-
tivity. However, we feel that patient selection and differ-
ences in inclusion criteria are other major reasons for these
differences. In the “less sensitive studies,” only patients were
included who were clinically as well as ultrasonographically
N0, and in the “sensitive studies,” patients were included
who had a clinically negative neck but often had radiologic
evidence of metastatic disease.12–14,20 If the results of the
studies in Table III are combined, while excluding patients
with radiologic evidence of metastases, overall sensitivity
drops from 38% to 25% (84 patients, 92 necks). This is in line
of the diagnostic yield of FDG-PET in our study of patients
with lymph node metastases all smaller than 8 mm.

CONCLUSION
FDG-PET does not lower the false-negative rate of

occult lymph node metastases in patients with an oral
SCC and a clinically and US-negative neck below the
clinically required 20% of patients. Therefore, FDG-PET
has no added value in the preoperative workup. FDG-PET
alone or in combination with US (�FNAC) cannot replace
SOHND as a staging procedure.

Acknowledgments
This study would not have been possible without the

support of Dr. Peter C. de Wilde of the Department of
Pathology, Radboud University Nijmegen Medical Centre,
The Netherlands.

BIBLIOGRAPHY
1. Hanley DJ. Supraomohyoid neck dissection. Br J Plast Surg

1980;33:136–137.
2. Medina JE, Byers RM. Supraomohyoid neck dissection: ra-

tionale, indications, and surgical technique. Head Neck
1989;11:111–122.

3. Brazilian Head Neck Cancer Study Group. Results of a pro-
spective trial on elective modified radical classical versus
supraomohyoid neck dissection in the management of oral
squamous carcinoma. Am J Surg 1998;176:422–427.

4. Shah JP. Patterns of cervical lymph node metastasis from
squamous carcinomas of the upper aerodigestive tract. Am
J Surg 1990;160:405–409.

5. Kerrebijn JD, Freeman JL, Irish JC, et al. Supraomohyoid
neck dissection. Is it diagnostic or therapeutic? Head Neck
1999;21:39–42.

6. Weiss MH, Harrison LB, Isaacs RS. Use of decision analysis
in planning a management strategy for the stage N0 neck.
Arch Otolaryngol Head Neck Surg 1994;120:699–702.

7. van den Brekel MW, Castelijns JA, Stel HV, et al. Occult
metastatic neck disease: detection with US and US-guided
fine-needle aspiration cytology. Radiology 1992;180:
457–461.

8. Takes RP, Righi PD, Meeuwis CA, et al. The value of ultra-
sound with ultrasound-guided fine-needle aspiration bi-
opsy compared to computed tomography in the detection of
regional metastases in the clinically negative neck. Int J
Radiat Oncol Biol Phys 1998;40:1027–1032.

9. Nieuwenhuis EJ, Castelijns JA, Pijpers R, et al. Wait-and-see
policy for the N0 neck in early-stage oral and oropharyn-
geal squamous cell carcinoma using ultrasonography-
guided cytology: is there a role for identification of the
sentinel node? Head Neck 2002;24:282–289.

10. van den Hoogen FJA, Westerbeek BC, Joosten FB, Bruaset I,
Marres HA. Supraomohyoid neck dissection in the ultra-
sonographically and clinically negative neck in oral carci-
noma. Clin Otolaryngol 2001;26:340.

11. Brouwer J, de Bree R, Comans EF, Castelijns JA, Hoekstra
OS, Leemans CR. Positron emission tomography using
[(18)F]fluorodeoxyglucose (FDG-PET) in the clinically neg-
ative neck: is it likely to be superior? Eur Arch Otorhino-
laryngol 2004;261:479–483.

12. Myers LL, Wax MK. Positron emission tomography in the
evaluation of the negative neck in patients with oral cavity
cancer. J Otolaryngol 1998;27:342–347.

13. Hyde NC, Prvulovich E, Newman L, Waddington WA, Visvi-
kis D, Ell P. A new approach to pre-treatment assessment
of the N0 neck in oral squamous cell carcinoma: the role of
sentinel node biopsy and positron emission tomography.
Oral Oncol 2003;39:350–360.

14. Andersen PE, Cambronero E, Shaha AR, Shah JP. The extent
of neck disease after regional failure during observation of
the N0 neck. Am J Surg 1996;172:689–691.

15. Ross GL, Soutar DS, MacDonald GD, et al. Sentinel node
biopsy in head and neck cancer: preliminary results of a
multicenter trial. Ann Surg Oncol 2004;11:690–696.

16. Ferlito A, Shaha AR, Rinaldo A, Pellitteri PK, Mondin V,
Byers RM. ‘Skip metastases’ from head and neck cancers.
Acta Otolaryngol 2002;22:788–791.

17. Ambrosch P, Brinck U. Detection of nodal micrometastases in
head and neck cancer by serial sectioning and immuno-
staining. Oncology (Huntingt) 1996;10:1226–1229.

18. Woolgar JA. Micrometastasis in oral/oropharyngeal squa-
mous cell carcinoma: incidence, histopathological features
and clinical implications. Br J Oral Maxillofacial Surg
1999;37:181–186.

19. Pitman KT, Ferlito A, Devaney KO, Shaha AR, Rinaldo A.
Sentinel lymph node biopsy in head and neck cancer. Oral
Oncol 2003;39:343–349.

20. Civantos FJ, Gomez C, Duque C, et al. Sentinel node biopsy
in oral cavity cancer: correlation with PET scan and im-
munohistochemistry. Head Neck 2003;25:1–9.

Laryngoscope 116: May 2006 Wensing et al.: FDG-PET in the Clinically Negative Neck in Oral SCC

813


