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Abstract Papillary squamous cell carcinoma (PSCCA) is a
rarely occurring variant of squamous cell carcinoma (SCCA)
with distinctive exophytic and papillary features and a more
favorable prognosis than conventional SCCA. The larynx is
the most commonly affected site in the head and neck. The
oral cavity, oropharynx, sinonasal tract, and nasopharynx are
also affected. Within the oral cavity cases have been reported
on the alveolar ridge, oral mucosa, floor of the mouth, ventral
tongue, and rarely other areas. We identified 61 cases of
gingival PSCCA within the parameters of a larger study of
519 cases of gingival SCCA. We evaluated the clinical and
histologic features of these lesions. The average age of the
PSCCA patient was 74 years, with a very slight male pre-
dominance of 1.2:1. The mandible was affected nearly twice
as often (64 %, n = 39) as the maxilla (35 %, n = 21, and
1 % of cases unspecified), and the most common location by
far was the mandibular posterior region (52 %, n = 32).
Most lesions were reportedly present over 2 months in
duration (48 %, n = 29) prior to biopsy but a significant
amount of clinicians were unsure of the duration of the lesion
as well (36 %, n = 22). Only 10 cases (16 %) were report-
edly present less than 2 months. The most common clinical
presentation was that of an erythematous or mixed white and
red exophytic mass (74 %, n = 45). 62 % (n = 38) of sub-
mitting clinicians considered a malignant or premalignant
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lesion in their differential diagnosis, but other clinical
impressions included papillomas, reactive gingival lesions,
and fungal infections. Histologically, 88 % (n = 52 of 59
cases graded) of the lesions were either well or moderately-
well differentiated. PSCCA is a rare subtype of SCCA which
has been reported infrequently involving the gingiva or
alveolar ridges but should be considered by clinicians for the
differential diagnosis of papillary gingival masses.

Keywords Papillary squamous cell carcinoma - Oral
cavity - Gingiva - Alveolar ridge - Head and neck

Introduction

Papillary squamous cell carcinoma (PSCCA) is a rare vari-
ant of squamous cell carcinoma (SCCA) with an exophytic
and papillary pattern and a more favorable prognosis than
conventional SCCA [1, 2]. The larynx is the most commonly
affected site in the head and neck [3, 4]. Other sites of
involvement include the oral cavity, oropharynx, sinonasal
tract, and nasopharynx [3, 4]. In the oral cavity cases have
been reported on the alveolar ridge, oral mucosa, floor of the
mouth, ventral tongue, and rarely other areas [5-8]. Within
head and neck PSCCA, a relationship has been established
with the human papillomavirus (HPV) to varying degrees [4,
9]. Oral cavity PSCCA, including gingival PSCCA, has been
reported infrequently in the literature, with clinical charac-
teristics of these cases rarely discussed in detail.

Materials and Methods

Sixty-one PSCCA cases were identified within a larger study
of 519 cases of gingival SCCA collected through an archival
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search at the Oral and Maxillofacial Pathology Biopsy
Service at University of Florida College of Dentistry with
institutional review board approval. This overall study was
reported in a previous publication [10]. The original study
retrospectively examined cases of verrucous carcinoma
(VC) and SCCA occurring only on the gingiva or alveolar
ridge identified by a search of the archives from the time
period of 1994-2011. Cases were excluded if the gingival
involvement was secondary to primary involvement at an
adjacent site, if any question of metastatic disease was
considered, and if surface involvement was not demon-
strated. Only the first biopsy was included in cases of mul-
tiple biopsies to the same site within a 1 year period. Two of
the study authors (I.B. and D.C.) were responsible for the
histological diagnosis of all lesions included during this time
period or reviewed the histological diagnosis of lesions
diagnosed prior to their arrival at the University. Original
biopsy submission forms and biopsy reports along with
submitted images were reviewed and a database was con-
structed evaluating clinical and histologic characteristics
including age, gender, exact location on the gingiva, dura-
tion of the lesion prior to biopsy, color, clinical appearance,
the submitting clinician’s clinical impression or differential
diagnosis, any pre-biopsy treatment performed, history of
concurrent oral disease, and radiographic features if avail-
able. The type of SCCA and histologic grade were also
recorded, along with any evidence suggestive of bony
invasion. No prognostic or treatment data was included in
this study as the majority of the submitted cases were from
private practice contributors outside the UF system and this
information was not available. Out of the overall study,
cases of PSCCA were then identified and compiled into a
second database. Cases were diagnosed as PSCCA if they
were consistent with invasive SCCA and included a majority
of the tumor exhibited exophytic, papillary growth. Histo-
pathologic features of PSCCA according to the WHO
Classification of Head and Neck Tumors are presented in
Table 1 [11]. In our previously published study of 519 cases
of gingival carcinoma, cases were diagnosed as PSCCA if
they met the criteria listed above, otherwise they were
characterized as VC (39 cases of 519), or simply SCCA,
usually a very well differentiated form [10]. In some cases of

Table 1 Histopathologic features of PSCCA as adapted from WHO
classification [11]

Histopathologic features of PSCCA

Predominantly papillary growth pattern centering around
fibrovascular cores

Keratinization may be minimal in many cases
Necrosis may be a feature

Stromal invasion should be present as individual cells or tumor
islands

very well differentiated lesions with verrucous or papillary
features, cases were signed out as “atypical epithelial pro-
liferations consistent with early verrucous carcinoma or very
well differentiated squamous cell carcinoma” and these
cases were not included in the PSCCA subset. Results were
tabulated from the 61 cases of PSCCA for the clinical and
histologic characteristics and summarized.

Results

The average age of the PSCCA patients was 74 years (age
range 27-99 years). 33 patients (54 %) were male and 28
(46 %) were female. 39 cases (64 %) occurred on the
mandible and 21 (35 %) on the maxilla with one case only
designating “gingiva” (1 %). In the mandible, the posterior
region (molar and premolar) comprised 32 cases together
and the anterior region only involved 4 cases, with 3 cases
only reporting “mandibular gingiva”. In the maxilla, how-
ever, the posterior cases (11 cases total) were more equal to
the anterior cases (8 cases) with 2 cases listing “maxillary
gingiva” only. In many cases the clinician and patient were
unaware of the length of time the lesion was present (36 %
or 22 cases), but 10 cases (16 %) were present less than
2 months with the remainder (29 cases or 48 %) present
over two months. Of those cases present over 2 months, the
most common time frame was 2—6 months.

Thirty-one cases (51 %) presented as red or pink lesions,
14 (23 %) as mixed red and white, and 7 (11 %) as white,
with 9 cases (15 %) either other responses or had no
response given. The most common category of clinical
appearance described an exophytic growth process and
included the descriptors: exophytic, fungating, papillary,
pebbly, verrucous, swollen, or “growth” like tissue with
36 total responses in this category. Other appearances
described less frequently were ulcerated, hemorrhagic,
painful, granulation tissue like, inflamed, friable, or leu-
koplakic. Figure 1 shows representative clinical images of
the cases included in the study.

The clinical impressions given by the submitting cli-
nician are summarized in Table 2. Of interest, 62 %
(n = 38) of clinicians considered a malignant or prema-
lignant lesion in their differential diagnosis (first 5 rows).
The most common benign considerations were gingival
reactive lesions and papillomas, followed by other less
common entities.

In 7 cases, the clinicians indicated that extractions had
been done recently in the location of the lesion. 4 cases
reported a history of prior biopsies (3 benign, 1 unknown),
and pre-biopsy periodontal treatment was performed in one
case, along with one case of topical medication treatment
with no response prior to biopsy. 15 cases designated
indicators of potential bony involvement including non
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Fig. 1 Clinical presentation of PSCCA. a Pebbly raised red and
white lesion involving the alveolar ridge distal to tooth #5 (Photo
courtesy Dr. Tom Kassube). b Diffuse mixed lesion with papillary
areas “cuffing” the facial gingival margins of the maxillary anterior
teeth (Photo courtesy Dr. Douglas Johnson). ¢ Thin white leukoplakia

healing extraction sites (3 cases), loose or self-exfoliating
teeth (2 cases), severe localized periodontal disease (2
cases), radiographic evidence of bone invasion (6 cases),
pathologic fracture (1 case), or evidence of bony involve-
ment from the biopsy report (1 case). Figure 2 exhibits
radiographic evidence of bone invasion in cases included in
the study.

Histologically, 40 cases were graded as well differenti-
ated, 12 cases moderately well differentiated, 6 cases
moderate, 1 case moderately-poor, and 0 poorly differen-
tiated. 2 cases did not have histologic gradings assigned
from the original biopsy report. Figures 3a, b, c, d illustrate
the prominent papillary nature of these lesions along with
the bulbous and elongated broad pushing margins formed
by the invasive epithelium. In addition, cytologic abnor-
malities such as increased and abnormal mitoses, individ-
ual cell keratinization and increased nuclear/cytoplasmic
ratios are seen in some case (Fig. 4a, b). No HPV testing
was available for any of the cases. Four clinicians noted the
clinical presence of a denture sore and one additional case
occurred underneath a fixed partial denture. Three patients
had a history of lichen planus. An additional three patients
had a history of proliferative verrucous leukoplakia (PVL).

@ Springer

of marginal gingiva from teeth #6-11 with area of PSCCA
interproximally between teeth #9—10 (Photo courtesy Dr. Brian Van
Aelst). d Exophytic red and white mass on the alveolar ridge distal to
tooth #30 (Photo courtesy Dr. James Heit)

Discussion

Papillary squamous cell carcinoma shares many features
with other well-differentiated forms of SCCA such as VC.
VC differs from PSCCA by exhibiting a highly keratinized
neoplasm with broad pushing borders and benign appearing
features showing no evidence of invasion [12]. PSCCA, on
the other hand, resembles a malignant version of a squa-
mous papilloma with minimal keratinization and a papil-
lary architecture and atypical features (Fig. 3) [1, 4]. Two
variants of PSCCA have been described in the past, a
papillary form and a broad based exophytic form [12].
Head and neck PSCCA is most common in the larynx,
where it also carries the best prognosis [13]. The sinonasal
tract has been considered to have the worst prognosis [13].
A study in 2011 by Russell et al. [3] of 52 cases of PSCCA
of the head and neck determined the frequency of head and
neck sites to be affected by PSCCA to be 36.5 % larynx,
followed by 34.6 % oral cavity, 15.4 % sinonasal tract, and
finally 13.5 % oropharynx. Suarez et al. [13] in 2000 also
reported the larynx to be most common, but reported the
oral cavity and oropharynx as less commonly affected than
the sinonasal tract. Specific sites in the oral cavity are



Head and Neck Pathol (2013) 7:320-326

323

Table 2 Clinical impression

Clinical impression Number of cases

(% total)
SCCA or VC 22 (36)
“Cancer” or “neoplasm” 5(8)
PVL/VPHK (premalignant) 1(<2)
Reactive lesion versus SCCA 7 (11)
Infection versus SCCA 3(5)
Gingival reactive lesion (PG, POF, PGCG) or 8 (13)
other inflammatory lesion
Papilloma 5(@8)
Fungal infection 2 (3)
Periodontal disease 1(<2)
Lichen planus 1(<2)
Hyperkeratosis 1(<2)
Gingival hyperplasia 1 (<2)
Unknown 4(7)

Differential diagnosis or clinical impressions given by the submitting
clinician on the original biopsy accession form for 61 cases of
PSCCA

SCCA squamous cell carcinoma, VC verrucous carcinoma, VPHK
verruco-papillary hyperkeratosis, PG pyogenic granuloma, POF
peripheral ossifying fibroma, PGCG peripheral giant cell granuloma

rarely mentioned in many of the prior studies of PSCCA;
however, two large studies have subcategorized oral cavity
PSCCA. Recently, Bao et al. [14] reviewed 56 cases of
PSCCA in comparison to oral squamous papillomas and
found the most common site to be the gingiva, followed in
descending order by the buccal mucosa, lateral tongue,
palate and lower lip, then dorsal tongue, floor of the mouth,
and oropharynx. Ishiyama et al. [5] in 1994, reported 52
cases of PSCCA of the oral cavity and oropharynx. Of the
cases reported in this study, the most common location was
on the alveolar ridge, followed in descending order by
buccal mucosa, floor of mouth and ventral tongue, retro-
molar pad, lateral tongue, and palate [5]. Other locations
reported in this study included the glottis, supraglottis, and
tonsil [5]. Our cohort of 61 cases of PSCCA of the gingiva
represented 12 % of overall gingival carcinoma cases in
our previously published study [10]. It is difficult to find
exact statistics of the percentage of PSCCA out of overall
SCCA cases in the oral cavity, but as it has been described
only rarely it is unlikely that it approaches this percentage.
This relatively high occurrence of a rare subset of SCCA in
our study may indicate that PSCCA occurs disproportion-
ately more on the gingiva than in other sites in the oral
cavity.

Many of the previously reported cases of PSCCA from
the oral cavity have been described in patients with a his-
tory of clinical leukoplakia or proliferative verrucous leu-
koplakia (PVL) [5]. Prior research has suggested that the

cases of PSCCA that have been reported in the oral cavity
differ from the form typically found in other locations in
the head and neck. Suarez et al. argued that the form of
PSCCA reported in the Ishiyama et al. study is more
consistent with exophytic SCCA arising from PVL than
true PSCCA [5, 13]. Most literature describe PSCCA in the
head and neck as usually arising in sites most common to
squamous papilloma occurrence such as the larynx [3, 13].
In the oral cavity, the most common locations for squa-
mous papilloma are the soft palate or labial/buccal mucosa;
though in prior reports the most common location for
PSCCA in the oral cavity is the gingiva or alveolar ridge
when a subsite is identified [4, 5, 14—16]. Many studies of
head and neck PSCCA show a history of prior benign
papillary lesions in the area in at least a subset of cases [,
3, 13]. In the study by Russell et al., 18 cases or oral
PSCCA were included, most of which did not have a his-
tory of prior leukoplakia unlike the Ishiyama et al. study [3,
5]. In addition, the same study also reported two of the
patients in their study to have reported a history of another
concurrent condition, lichen planus [3]. In this study, only
3 patients were reported to have a history of PVL, with 3
additional cases reporting a history of lichen planus.

The relationship of HPV to PSCCA has been evaluated
in several studies [17]. Jo et al. [9] found two-thirds of 31
cases of PSCCA in the upper aerodigestive tract were
reactive to pl6, a surrogate immunohistochemical marker
for HPV. Most of the cases of PSCCA in the head and neck
that are associated with HPV arise in the oropharynx,
specifically base of tongue and tonsillar areas, and more
rarely occur in the sinonasal and laryngeal areas [9]. In a
literature review of head and neck PSCCA, Cobo et al. [4]
reported that of the PSCCA cases in the literature that had
been evaluated for HPV expression, 50 % were associated.

Papillary squamous cell carcinoma has been shown to
have a more favorable outcome than other forms of SCCA
in the head and neck, though it has a high rate of local
recurrence with estimates between 25 and 45 % [2, 3, 5,
13]. Survival rates of PSCCA of the head and neck have
been reported up to 90 % at 2 years and 72 % at 5 years in
one recent study [3]. HPV associated SCCA has been
shown to have a better prognosis in the upper aerodigestive
tract than non-HPV associated SCCA [9]. Papillary SCCA
cases have been found to have a better prognosis than
exophytic SCCA [2].

As a subset of SCCA cases within our larger previously
published study of gingival SCCA, most clinical parame-
ters were very similar in the PSCCA to the overall group of
SCCA [10]. The average age of the PSCCA patients was
slightly older than the overall gingival SCCA (74 years
compared to 72.3 years) and the male: female ratio was
similar with slightly more males in the PSCCA cases than
the overall group [10]. The location prevalence was very
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Fig. 2 Radiographic presentation of PSCCA. a Bone loss and
displacement of the mandibular right premolar in a patient with
PSCCA (Radiograph courtesy Dr. Eric Fox). b Irregular radiolucency

surrounding the distal root of tooth #18 mimicking a lesion of
endodontic-periodontic origin (Radiograph courtesy Dr. Luis Rosario)

Fig. 3 Histologic features of PSCCA. a Low power histomicrograph
demonstrating the prominent papillary nature of neoplastic proliferation
surrounding fibrovascular cores and minimal surface keratinization
(H&E, x2 magnification). b Low power features demonstrating the
verrucoid papillary nature with bulbous rete ridges with keratin pearl

similar between the two groups, with the posterior man-
dible the most represented area [10]. A slightly higher
percentage of cases of those with a known timeline were
present over 2 months in duration in the PSCCA cases
(74 % of known cases of PSCCA versus 72 % in the
known cases of overall SCCA) [10].

@ Springer

formation from a different case. (H&E, x4 magnification). ¢ Papillary
proliferation with elongated and bulbous rete ridge formation. (H&E,
x4 magnification). d Higher magnification of case in image ¢ demon-
strating individual cell keratinization and keratin pearl formation.
(H&E, x10 magnification)

The clinical appearance was also very similar between
the PSCCA cases and the overall SCCA cases with
erythroplakia the most common presentation in both
groups [10]. PSCCA cases had a much narrower clinical
presentation spectrum with the vast majority of cases
falling into a category described as exophytic, papillary, or
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Fig. 4 a Higher magnification demonstrating abundant atypical
features in the proliferating epithelium including increased abnormal
mitoses with increased nuclear/cytoplasmic ratios, crowding of cells

verrucous; however, this was also the most common clin-
ical appearance of the majority of cases in the total gingival
SCCA group as well, indicating a propensity for SCCA at
this location to take on this particular appearance [10].
Clinicians were slightly more likely to suspect a malig-
nancy in the overall SCCA group than the PSCCA cases
(64 % compared to 62 %) in their differential diagnoses,
but the benign diagnoses considered were similar between
the two [10]. One big difference between the two groups,
however, was seen in the histologic grading levels. Over a
twofold increase in cases in the well differentiated or
moderately-well differentiated groups was seen in the
PSCCA group over overall SCCA (85 % of PSCCA
compared to 41.5 % of overall SCCA) [10]. Only 12 % of
the PSCCA were graded moderately or moderately-poor
with no cases of poorly differentiated grading, while
49.5 % of overall SCCA cases were moderate, moderately-
poor, or poorly differentiated [10]. No grading was avail-
able in 3 % of the PSCCA cases and 9 % of the SCCA
cases overall [10].

Conclusions

In conclusion, PSCCA is a distinct variant of SCCA with a
more favorable outcome profile. The recognition of this
subset of SCCA in gingival carcinoma is helpful to clini-
cians due to the expected behavior pattern. Though rare in
the oral cavity, the gingiva/alveolar ridge appears to be a
common location for this particular variant of SCCA. A
distinct set of clinical characteristics for PSCCA of the
gingiva is evident from this study, including an older and
relatively non gender-specific patient population, predi-
lection for the posterior mandible, and presentation as a red
or mixed red and white exophytic lesion. PSCCA may
mimic benign lesions on the gingiva including reactive
gingival lesions and papillomas, and histologically it is
most often well-differentiated in nature. The lesion should

and pleomorphism. (H&E, x20 magnification). b Higher magnifica-
tion demonstrating increased mitoses, enlarged and abnormal nuclei
and numerous dyskeratotic cells (H&E, x20 magnification)

be considered in the differential diagnosis of papillary
gingival masses.
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