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Abstract: Background. This multicenter study was under-

taken to characterize the metastatic behavior of oral maxillary

squamous carcinoma and to determine the role of selective

neck dissection.

Methods. A retrospective, multicenter study of patients sur-

gically treated for oral maxillary squamous carcinoma was

completed. Data collected included primary tumor location,

cervical lymph node status, and neck failure rate.

Results. The study included 146 patients. The adjusted

regional metastatic rate was 31.4%. Of those N0 (clinically

negative) necks treated with or without neck dissection, 14.4%

developed cervical metastasis. Within the cohort, 7.5% of patients

died with distant disease. The regional salvage rate was 52.9%.

None of the patients with locoregional failures were salvaged.

Conclusions. Maxillary palatal, alveolar, and gingival squa-

mous carcinomas exhibit aggressive regionalmetastatic behavior.

Surgical salvage rates for neck failure are low; therefore, selective

neck dissection (levels I–III) is recommended at the time of resec-

tion of T2, T3, and T4 maxillary squamous carcinomas. VVC 2010

Wiley Periodicals, Inc.HeadNeck 33: 1581–1585, 2011
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Squamous carcinomas of the hard palate, maxillary
gingival, and maxillary alveolus are rare relative to
other oral subsites. For maxillary squamous carci-
noma there is paucity in published data, particularly
regarding management of the clinically negative neck
(N0). No randomized, prospective studies are avail-

able to guide clinical management of oral maxillary
subsite squamous carcinomas. Recently, 2 groups
have published their experience with maxillary squa-
mous carcinomas.1,2 These independent studies sug-
gest that maxillary squamous carcinoma behaves
similarly to other well-studied oral cavity subsites
with respect to regional metastasis. However, both of
these studies are limited by small patient numbers.
The current surgical data regarding the rate of cervi-
cal metastasis are based on the experience of 2 publi-
cations composed of only 40 patients.1,2 There is no
information regarding the highest risk location har-
boring occult metastasis from maxillary squamous
carcinoma nor as to whether cervical lymph nodes
become involved without the concomitant paraphar-
yngeal and superficial buccal lymphatic basin meta-
static spread.3–5

Management of the clinically negative neck in
patients with maxillary oral cavity squamous carci-
noma has received little attention compared with
other oral cavity subsites such as the oral tongue, floor
of mouth, and mandibular gingival. Patients at high-
est risk for regional lymph node metastasis have been
difficult to identify based on clinical parameters alone;
therefore, a selective neck dissection is commonly rec-
ommended for patients with oral squamous carcinoma
involving the more well studied oral sites.6–8 The pub-
lished regional metastatic rates and survival benefit
demonstrate the value of selective neck dissection over
a wait-and-watch approach for oral cavity squamous
carcinoma.9–11 A commonly cited study is the decision
tree analysis reported by Weiss et al,12 which proposes
that a 20% risk of occult metastasis should be the
threshold for elective surgical management of the cer-
vical lymphatics at risk. In a randomized, prospective
study, Klingerman et al13 demonstrated a significant
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improvement in survival following selective neck dis-
section for the management of a clinically negative
neck in patients with oral tongue squamous carci-
noma. Maxillary squamous carcinomas are rare com-
pared with other oral subsites. To appropriately
address the question of cervical metastatic rate for
these carcinomas, a multicenter study is required. Our
multicenter, retrospective study presented here has
been undertaken to define the risk of both occult and
overall regional metastasis, in an effort to determine
the role for selective neck dissection in the manage-
ment of maxillary squamous carcinoma.

MATERIALS AND METHODS

The project was approved by the Institutional Review
Board. The participating institutions in this retro-
spective review included the University of California,
San Francisco; Louisiana State University Health Sci-
ences Center, Shreveport; The University of Tennes-
see, Knoxville; The University of Maryland,
Baltimore; Legacy Emanuel Hospital, Portland, Ore-
gon; and The University of Florida, Jacksonville.
Patients treated for maxillary oral cavity squamous
cell carcinomas were identified and their records were
reviewed. All patients underwent a complete clinical
head and neck examination as well as either MRI or
CT of the primary tumor site and neck prior to inva-
sive diagnostic interventions (i.e. fine-needle aspira-
tion or open neck biopsy) or surgical treatment. In
all, 146 patients met the inclusion criteria defined by
(1) squamous carcinoma of the oral maxillary
structures (palate, gingival, and alveolus), (2) confir-
mation that the maxillary squamous carcinoma did
not originate in the nasal cavity or paranasal sinus,
and (3) primary tumor management was limited to
surgical extirpation. Patients who had tumors invad-
ing the oropharynx or retromolar trigone and extend-
ing to the mandible were not included. Carcinomas
that involved maxillary structures but appeared to
originate from the buccal vestibule were also
excluded.

RESULTS

The study population consisted of 65 men and 81
women, ages ranging from 35 to 93 years. Postsurgi-
cal follow-up ranged from 1 to 180 months. The num-
ber of patients with regional disease, mode of
management for the N0 neck, and the number of re-
gional failures are listed in Table 1. Four patients
were lost to follow-up, 2 of whom were known to have
developed distant metastasis and died with disease.
During initial consultation, cervical disease was iden-
tified in 22 patients (15.1%). In 48 of 146 cases, the
initial management included a selective neck dissec-
tion for stage I and stage II maxillary disease. No
patients within the series are known to have suffered
an adverse outcome contributable to a selective neck
dissection. For patients with early clinical stage (ie,

T1 or T2 and N0) who underwent selective neck dis-
section, pathologic evaluation of the specimen identi-
fied an additional 10 patients (6.8%) with occult
regional disease. Within the N0 cohort, 15.3% of these
individuals (21/131) ultimately experienced failure in
the neck after resection of the primary with or with-
out neck dissection. Surgical salvage occurred in
52.9% of these patients. Five patients (3.4%) demon-
strated concomitant locoregional failures, none of
whom were salvaged. Of the patients who demon-
strated regional failures alone, 11 individuals (7.5%)
died with distant metastasis. Within this same group
of patients who developed distant metastasis, only 8
of 11 initially presented with T3 or T4 carcinomas
and only 4 of 11 presented with regional disease on
initial workup. None of the patients in this study had
metastasis to the pharyngeal lymphatic basins. One
patient developed a presumed local failure that
extended to the buccal structures and was not
thought to represent buccal lymphatic basin failure.
Primary oral maxillary tumors >4 cm in size were
associated with regional metastatic rates as high as
55%. When considering all patients equally, 29.5% of
individuals (43/146) with maxillary squamous carci-
noma developed cervical metastasis.

However, within our multicenter review, 1 sur-
geon routinely prescribes prophylactic radiation to
the cervical lymph nodes at risk when locally
advanced tumors are extirpated. This resulted in 15
patients (10.3%) with clinically negative necks receiv-
ing prophylactic radiation, as opposed to watchful
waiting or surgical management with neck dissection.
The same N0 necks treated with radiation must be
excluded from the overall N0 count, which remains
disease free in the postoperative period. In our study,
once N0 patients whose neck was by managed by pri-
mary elective radiation were excluded from the dis-
ease-free observation cohort, oral maxillary squamous
carcinoma was associated with an overall regional
metastatic rate of 31.4% (see Figure 1).

DISCUSSION

The potential for efferent lymphatic spread of oral
squamous cell carcinoma differs for each oral sub-
site.14,15 When considering all oral subsites, the least
is known regarding the cervical metastatic rate for

Table 1. The multicenter cohort: squamous cell carcinoma of the

maxillary palate, alveolus, and gingival.

No. of

patients

Regional disease

on presentation

Management

for the N0 neck

Regional

failures

65 men 14 15 OBS 10

27 ND

9 RT

81 women 8 46 OBS

21 ND 11

6 RT

Abbreviations: OBS, observation only; ND, neck dissection; RT, radiation therapy.
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oral cavity maxillary squamous carcinoma. A review
of the available published data (Table 2) on maxillary
squamous carcinoma shows overall regional meta-
static rates that range from 34.6% to 42.9%. These
results are based on retrospective studies with
a limited number of patients. Our multicenter study
provides the largest clinical series to date that char-
acterizes cervical metastasis associated with maxil-
lary squamous carcinoma of the palate, gingival, and
alveolar mucosa. In our series, 31.4% of patients with
maxillary squamous carcinoma developed cervical me-
tastasis. This rate of cervical metastasis is compara-
ble to that previously reported for maxillary
squamous carcinomas,1,2,16 as well as other oral sub-
sites such as oral tongue and floor of mouth.17–19

Investigators have yet to identify clinical or molecular
parameters that allow clinicians to predict those indi-
viduals with the highest risk for metastasis from oral
squamous carcinoma. Although tongue and floor of
mouth are widely known to exhibit high rates of cer-

vical metastasis, insufficient evidence is available to
correlate clinical criteria alone with risk of metasta-
sis.7 Tumor size alone does not correlate with meta-
static risk. Many authors have reported high rates of
cervical metastasis for stage I and stage II oral cavity
squamous cell carcinoma. Cunningham et al20

reported that patients with early-stage oral squamous
carcinoma who were managed by regional observation
alone had a lower survival and salvage rate, com-
pared with patients with early primaries who were
managed by selective neck dissection. In this same
cohort, completion of a selective neck dissection for
stage I oral tongue and floor of mouth squamous car-
cinomas resulted in a 23% increase in disease-free
survival.20 With regard to maxillary oral palatal, gin-
gival, and alveolar squamous carcinoma, tumor size
at presentation may suggest a higher rate of regional
metastatic risk (see Figure 2). However, we must con-
sider that 10.3% of the 146 patients presented in this
study received prophylactic regional radiation, each
being either T3N0 or T4N0. These patients were elim-
inated from the disease-free observation cohort. Over-
all, maxillary tumors assessed to be �4 cm in size
demonstrated regional metastatic rates as high as
28%, whereas 55% of T3 and 52% of T4 tumors exhib-
ited regional metastasis (see Figure 2).

Primary tumor location within the maxillary
structures likely represents a clinical variable that
determines the risk of local recurrence and regional
metastasis. In the current study, we were not able to
determine whether certain maxillary sites are associ-
ated with higher rates of metastasis. Additionally,
there are likely differences in the biologic behavior,
including metastatic potential, between the different
maxillary sites. Resection of the different maxillary
sites does present different challenges to the surgeon.
Oncologically sound surgical margins are more diffi-
cult to achieve in the posterior maxilla relative to the
anterior maxilla. Malignant infiltration into the max-
illary tuberosity and pterygoid fossa has proven diffi-
cult to completely resect. Woolgar and Triantafyllou21

report a high incidence of positive margins following
resection of maxillary alveolar specimens. Given these
challenges, adjuvant radiation therapy is liberally

FIGURE 1. Patient distribution flow chart. [Color figure can be

viewed in the online issue, which is available at

wileyonlinelibrary.com.]

Table 2. Published regional metastatic rates for maxillary squamous cell carcinoma.

Author

No. of

patients

Initial Nþ
disease

N0 neck

management

Neck failure

rate

Overall

metastasis rate

Montes et al, 20081 14 20% OBS 50% 21.4% 42.9%

ND 43%

RT 7%

Simental et al, 20062 26 11.5% OBS 87% 29.2% 34.6%

ND 11.5%

RT 0%

Ogura et al, 200316 21 28.5% OBS 100% 38.0% 38.0%

ND 0%

RT 0%

Abbreviations: OBS, observation only; ND, neck dissection; RT, radiation therapy.
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used for areas of close or positive maxillary resection
margins. Radiation therapy to the posterior maxilla
carries a number of significant complications, includ-
ing severe fibrosis and trismus. Therefore, except in
locally advanced tumors, radiation therapy should be
avoided if oncologically sound margins are realized (ie,
>5 mm) following resection and pathologic evaluation.
Cheng et al22 demonstrated maxillary resection mar-
gins to be the most stable following resection and path-
ologic processing compared with other oral cavity sites.
Given the stability of maxillary alveolar structures fol-
lowing resection and pathologic processing, precise
presurgical planning and exacting intraoperative exe-
cution for T1 and T2 tumors will increase the outcome
of surgical cure without the need for adjuvant therapy.

For patients with clinically negative necks who
are managed by watchful waiting, occult metastasis
contributes to regional failures during the early post-
operative period. In our adjusted patient cohort of
131 patients, 14.8% of patients (initially classified as
N0) managed by regional observation alone developed
cervical disease. Yorozu and colleagues23 published a
series of 19 oral cavity maxillary squamous
carcinomas treated by radiation alone. The N0
patients in that study had a regional failure rate of
42.1%. Salvage success for regional failures associated
with other oral cavity subsite squamous carcinomas
remains dismal.24–26 Recently, Lin and Bhattachar-
yya27 published a review that demonstrates maxillary
palate and alveolar gingival squamous carcinoma
patients have poor survival once regional metastasis
occurs. In our study reported here, regional failures
were salvaged with either radiation, surgery, or a
combination. Our regional salvage rate was 52.9%, a
rate comparable to that reported by Simental et al.2

In conclusion, this multicenter study of 146
patients with maxillary squamous carcinoma is the
largest reported surgical series to date. In this study
we have confirmed the much smaller studies that
show that oral cavity maxillary squamous carcinomas
have a cervical metastatic rate that is higher than
expected and approaches that of tongue and floor of
mouth. The occult metastatic rate of 6.8% is less than
expected. However, some surgeons participating in this
study have used a watchful waiting strategy for maxil-
lary squamous cell carcinoma. Also, 10.3% of patients
without clinical or radiographic evidence of regional me-
tastasis were prescribed radiation to the cervical lym-
phatic structures.

Until a prospective study evaluating the efficacy
of routine dissection of the N0 neck is completed for
maxillary squamous carcinoma, we have only the
unacceptably high regional metastatic and disappoint-
ing salvage rates to support the recommendation of
selective extirpation of the lymphatic contents within
levels I to III of the N0 neck. The prognostic benefit
provided by pathologic evaluation of regional lymph
nodes affords the surgeon and patient an early oppor-
tunity for developing management strategy intent for
cure, not salvage, following unexpected regional fail-
ure. Sparing patients from radiation as a primary
management modality reserves this valuable adju-
vant for future application should it become neces-
sary. A weakness of this study, and in most
multicenter studies, is the variable of the individual-
ized approach by each surgeon contributing to this
report. Regardless of a surgeon’s individual approach,
we can say that early regional failures are a result of
unidentified and untreated regional disease at the
time of primary resection.

FIGURE 2. Overall and differential metastatic rates for maxillary palatal, alveolar, and gingival squamous carcinoma. [Color figure can

be viewed in the online issue, which is available at wileyonlinelibrary.com.]
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Based on the metastatic rates associated with the
different T-classification maxillary squamous carcino-
mas in this study and the Weiss et al12 threshold for
treatment of the neck, surgeons contributing to this
multicenter study recommend a selective neck dissec-
tion of levels I to III as a primary management strat-
egy for patients with T2, T3, and T4 oral cavity
maxillary squamous carcinoma.
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