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Abstract Low-grade papillary adenocarcinoma (LGPA)
represents a relatively rare histological variant of poly-
morphous low-grade adenocarcinoma (PLGA). There has
been a debate as to whether LGPA is associated with
greater aggressive potential compared to PLGA; this is
further obfuscated by the fact that diagnostic criteria for
LGPA have not been well-defined. We believe that this is
the first report of a patient with LGPA who developed
metastases to the femur and scalp. We review the published
evidence for classifying LGPA as distinct from PLGA. The
weight of published data does support the idea that LGPA
is oncologically distinct from LGPA. However, as uniform
diagnostic criteria are lacking, we suggest a cut-off value
of 10% or greater papillary formation as being necessary to
separate LGPA from PLGA.
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Introduction

Polymorphous low-grade adenocarcinoma (PLGA) is a
malignancy arising predominantly from minor salivary
glands. First appearing in the second edition of the WHO
Classification of Salivary Tumours in 1991 [1], it was
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initially described in 1983 by Batsakis et al. and Freedman
et al [2, 3]. As such, PLGA is a well-defined neoplasm
characterized by architectural diversity, cytological uni-
formity, and indolent clinical behavior. Low-grade
papillary adenocarcinoma (LGPA) was first described by
Allen et al. in 1974 with a follow up publication by Mills
et al. in 1984 [4, 5]. While it has been described as a his-
tologic variant of PLGA, controversy exists in the literature
regarding whether LGPA should be classified as an entity
distinct from PLGA based on a more aggressive oncologic
potential.

PLGA unified several histologic classifications, includ-
ing LGPA, terminal ductal carcinoma (TDA), and lobular
carcinoma [6, 7]. Prior to its recognition, it was commonly
diagnosed as adenoid cystic carcinoma, while over the last
two decades there has been substantial data published on
the features of PLGA differentiating the two [8]. It is the
second most common primary minor salivary gland
malignancy after mucoepidermoid carcinoma, comprising
9-26.4% of all salivary malignancies [9-11]. It commonly
arises in the palate (49-77.8%), followed by either the
buccal mucosa or upper lip (7.4-13.4%), and can also
involve the floor of the mouth, lower lip, alveolar ridge,
and tongue [7, 9, 12, 13]. Additionally, PLGA can arise in
the lung [14], parotid gland [15], submandibular gland
[16], and maxilla [17], and two case reports describe it
transforming into higher grade neoplasms [18, 19].

Despite the controversy regarding LGPA, only five
groups have compared the biologic potential of PLGA and
LGPA, arriving at conflicting conclusions [6-8, 20, 21].
Our purpose in this manuscript is to present a case report
of a LGPA and to review the published evidence for
classifying LGPA as distinct from PLGA; we believe this
is the first case of LGPA with metastases to the femur and
scalp.
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Case Report
Clinical Course

In 1985, a 51-year-old man with a history of alcohol and
tobacco use, presented with a mass of the right hard palate.
The biopsy revealed LGPA. He underwent a right maxil-
lectomy and probably also received adjuvant radiation
therapy to the primary site at that time, although the medical
records from this period are unavailable. In 1987, he
developed right cervical metastases and a radical neck dis-
section was performed. In 1998, a chest X-ray revealed a
right upper nodular mass, which was confirmed as metastatic
disease by endoscopic brushings. In late 2006, metastatic
disease was also found in the right femur, which was treated
by radiation therapy at another institution. A resection of the
right proximal femur with placement of an endoprothesis
was performed at this institution. In July 2007, he presented
with a subcutaneous mass of the occipital and vertex of the
scalp, present for at least 3 months. This was initially treated
with incision and drainage, and antibiotics. At the time,
follow-up chest CT revealed evidence of progressive pul-
monary metastatic disease. The left posterior scalp mass was
3.5 cm in diameter and freely mobile. It was resected and
closed primarily with a split thickness skin graft.

Pathology

1985

The en-bloc primary resection was composed of the right
maxilla, hard palate, lateral wall and floor of the nasal
cavity. The tumor contained gland-forming tumor islands,
a papillary component, and a minor tubular component
(Fig. 1). Solid areas and cribriform glandular architecture

Fig. 1 Low power view of the primary palatal tumor, forming tumor
islands within the submucosa

predominated; the cribriform areas had a filigree appear-
ance. The papillary component represented about 10% of
the tumor (Fig. 2). Indian-filing was present in about
5-10% (Fig. 3). Cytologically, the tumor demonstrated
oval nuclei with moderate pleomorphism, prominent single
nucleoli and fine chromatin. Only occasional mitotic
figures were seen. The tumor infiltrated bone; focal peri-
neural invasion and necrosis were also seen.

1987

The cervical metastatic disease revealed a prominent solid
pattern with sharply punched out cribriforming areas.

2006

The resected femur and femoral head demonstrated focal
intramedullary myxoid tissue with dystrophic calcification
consistent with post-radiation osteitis in the subtrochanteric
area of femoral shaft. No obvious carcinoma was seen on
hematoxylin and eosin stained slides, however, scattered
epithelial cells could be appreciated. Immunohistochemical
staining for AE13 and CAM 5.2 confirmed the presence of
scattered residual tumor cells (Fig. 4). These findings are
consistent with near-complete response of metastatic car-
cinoma to external radiation therapy.

2007

The metastatic scalp carcinoma revealed solid tumor nests
(Figs. 5 and 6) and areas of filigree cribriform architecture.
No Indian-filing or tubular formations were seen. The pap-
illary component comprised less than 5% of the tumor.
Mitotic activity was brisk (Fig. 7) and necrosis was present
(Fig. 8). Cytologically, the nuclear chromatin was coarse,
and the nucleoli were large and pleomorphic, representing
progression in cytological grade as compared to the original
neoplasm in 1985. Overall, about 90% of the tumor was solid
with filigree cribriform architecture, and 25% necrotic, fur-
ther representing progression in grade as compared to 1985.

Discussion

Since it was first coined in 1984 [22], PLGA has become
characterized by its architectural diversity, cytological
uniformity, and indolent clinical behavior. Cases have been
documented in patients of almost all ages, ranging from
12-94 years, with the mean age commonly in the sixth
decade; some studies show no gender predilection, while
others demonstrate a 2:1 female-to-male ratio [7, 9, 12, 23].
However, controversy exists regarding the significance of
histologic subtypes. Are PLGAs with solid and papillary
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Fig. 3 Low power view demonstrating streaming tubules and cords
of tumor cells

components part of the spectrum of PLGA, or a distinct
clinicopathologic entity?

General Diagnostic and Prognostic Issues

PLGAs are occasionally confused with pleomorphic ade-
nomas and or adenoid cystic carcinomas (ACC). However,
a pleomorphic adenoma can be easily distinguished from
PLGA by its lack of infiltration. The need to distinguish
PLGA from ACC arises more often, as there are overlap-
ping histologic features (i.e., cribriform, tubular, and soild

Fig. 4 The resected femur in 2006, after radiotherapy. Osteitis and
fracture callous is seen. Occasional single residual tumor cells are
present with intranuclear holes, indicative of radiation effect (upper
inset). These cells expressed AE1/3 (lower inset), confirming their
nature as residual metastatic carcinoma

patterns), while the prognoses of these two tumors greatly
differ. Clinically, both tumors are characterized by slow
growth and multiple local recurrences. However, distant
metastases (DM) are rare for PLGA and frequent for ACC.
In fact, for ACC, the DM rate is greater than the regional
metastases rate [24]. Not surprisingly, DM decreases
patient survival for ACC. Sung et al. [24] found that the
5- and 10-year disease specific survival rates were 88% and
72% for patients with ACC without DM, respectively, and
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Fig. 5 Metastasis to scalp in 2007. A solid tumor pattern
predominates

Fig. 6 Filigree-type cribriforming—this pattern differs from the
sharply punched out cribriform spaces seen in adenoid cystic
carcinoma

Fig. 7 This latest recurrence demonstrates larger tumor cells with
greater pleomorphism, coarser chromatin, multiple nucleoli, and a
brisk mitotic rate

Fig. 8 Tumor necrosis is abundant (bottom of image)

76% and 48% for those with ACC and DM. By compari-
son, the disease specific survival for patients with PLGA
was 97.6%, with an average follow-up of 9.6 years [12].
Therefore accurate prognostication is contingent upon an
accurate diagnosis.

Light microscopy can distinguish PLGA from ACC.
PLGA tumor cells are epithelioid with a moderate amount
of eosinophilic cytoplasm and the nuclei are vesicular with
fine chromatin. A specific characteristic feature of PLGA is
the “Indian-file” pattern of invasion, which usually
includes targetoid perineural invasion. Another specific
feature is an overall blue-grey tumor hue that can be
appreciated at low-power on hematoxylin and eosin stained
sections. This is due to a blue-grey tumor matrix plus the
vesicular nuclear chromatin. In contrast, ACC is usually
composed of basaloid cells with little cytoplasm, and more
angular, pleomorphic nuclei. Mitotic activity may also be
increased in ACC, but is usually negligible in PLGA [12].
Architecturally, ACC is composed of three possible pat-
terns: tubular, cribriform, and solid, while the diagnosis of
ACC can usually be excluded when additional patterns
(e.g., papillary, glandular, or Indian-file infiltration) are
observed. Although the cribriform pattern is common to
both ACC and PGLA, distinctions can still be observed.
Cribriform areas for ACC are typically rigid, whereas both
rigid and reticular, or “lacy” type, cribriforming may be
observed in PLGA [25] (see Table 1).

As mentioned previously, one study of PLGA reported
97.6% disease specific survival with an average follow-up
of 9.6 years [12]. Clearly, PLGA is an indolent neoplasm;
some tumors have been present for up to 30 years prior to
diagnosis [26]. Local recurrence rates range from 10.4—
32.5%, regional metastases rates 0—15%, and DM rates
0-7.5% [7, 12, 13]. Not surprisingly, one group [25] has
recommended long-term follow-up for at least 20 years. In
general, clinicopathologic features such as growth pattern
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Table 1 Distinction between PLGA, LGPA, and ACC

PLGA LGPA ACC
Low-power architecture
Cribriforming Rigid or reticular Rigid or reticular Rigid
Perineural invasion® Targetoid, Indian-file pattern Extensive Extensive
Infiltration Yes Yes Yes
Indian-file invasion Yes Yes No
Blue-grey tumor matrix Yes Yes No
Whorling tumor fasicles Yes Yes No
Papillary structures Yes® Yes® No
Solid component Yes Yes Yes®

High power cytologic features

Cell type

Nuclei

Mitotic activity

Epithelioid tumor cells
with abundant cytoplasm

Myoepithelial cells
may be present

Vesicular nuclei with
fine chromatin

Occassional

Epithelioid tumor cells
with abundant cytoplasm

Myoepithelial cells may
be present

Vesicular nuclei with
fine chromatin

Occassional

Basaloid tumor cells with high nuclear/
cytoplasmic ratio, little cytoplasm

Myoepithelial cells may be present

Dark basaloid nuclei. High-grade
ACC may have coarse chromatin®

Varies with grade

Legend
% Common in all tumors

® The cut-off distribution with respect to papillary structures justifying the classification of LGPA has not been adequately defined

¢ Solid architecture in ACC >30% corresponds to high-grade classification. HG ACC is invariably associated with other high-grade features
such as necrosis and nuclear pleomorphism. By contrast, PLGA/LGPA are generally low-grade tumors. The presence of solid areas in PLGA/
LGPA is not necessarily associated with high-grade cytology. In the present report, we do see a progression to high-grade cytologic features

4 The nuclear grade of ACC can vary, whereas PLGA and LGPA are generally low-grade tumors. The presence of a solid salivary tumor with

high-grade cytology favors the diagnosis of high-grade ACC

differences, mitotic rate, tumor necrosis, patient age, and
tumor location are not prognostically significant [7].

Polymorphous Low-Grade Adenocarcinoma
vs. Low-Grade Papillary Adenocarcinoma

There has been controversy regarding whether PLGA with
extensive papillary morphology should be classified sepa-
rately as low-grade papillary adenocarcinoma (LGPA)
given its possible greater aggressive potential. Slootweg
et al. [6] reviewed the distinctions between seven PLGAs
(also referred to as terminal duct adenocarcinoma) and
eight LGPAs. The authors stated that whorling tumor
fasicles are characteristic for PLGA and absent in LGPA,
while the presence of any papillary structures would
necessitate the classification of LGPA. Slootweg et al. [6]
describe LGPA as comprised of tumor “ducts lined by
single- or multi-layered epithelium lying in a muco-hyaline
stroma, with some ducts dilating to form microcysts,”
some of which are “filled with papillary outgrowths”.
Table 1 summarizes the histological features that distin-
guish ACC, PLGA, and LGPA.

Slootweg also compared the clinical outcomes between
PLGA and LGPA. Local recurrences developed in 3/7

PLGAs and 1/8 LGPAs [6]. Regional metastases developed
in 2/8 LGPAs, but none of the seven PLGAs [6]. Mitchell
et al. [21] compared 75 PLGA cases with 15 LGPA cases
reported in the literature and found that LGPAs more fre-
quently developed local recurrences (46.6%) and cervical
node metastasis (40%) as compared to PLGAs (19% and
6.6%, respectively). Lastly, Perez-Ordonez [20] reported
regional metastases in 2 of 4 LGPA cases as compared to 3/
13 PLGA. These reports support the contention that LGPA
is more aggressive than PLGA.

However, this issue is far from resolved; 6 years later,
Slootweg published a greater experience with 22 cases of
PLGA, finding that papillary structures within typical
PLGAs were not predictive of metastases, concluding that
papillary structures form part of the spectrum of PLGA
[27]. Similarly, Colmenero et al. [8] also did not find that
papillary architecture was predictive of outcome. Table 2
compiles and summarizes the rates of local recurrence,
regional and distant metastases, and disease-related mor-
tality for PLGA and LGPA [7, 8, 12, 20, 21, 28-31]. We
see that LGPA has significantly greater rates of local
recurrence (45%) and regional metastases (35%) as com-
pared to PLGA (23% and 10%, respectively). Thus, the
distinction between these two tumors is warranted.
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Table 2 Comparison between cases reported as PLGA and LGPA

PLGA LGPA P?
Number of patients 289 40
Local recurrence 46 (15.9%) 18 (45%) 0.0001
Cervical node metastasis 12 (4.1%) 14 (35%) 0.0001
Distant metastasis 7 (2.4%) 2 (5%) 0.083
Death from tumor 1 (0.3%) 2 (5%) NS

? Fisher’s exact test. (Mitchell et al. [21]; Colmenero et al. [8]; Ta-
naka et al. [29]; Thomas et al. [30]; Perez-Ordonez et al. [20]; Castle
et al. [12]; Hannen et al. [31]; Evans et al. [7]; Lee et al. [28])

However, one limitation of comparing outcomes is the lack
of uniform diagnostic criteria for classifying LGPA. Evans
and Luna [7] used the definition of “more than focal”
papillary differentiation, which was not further defined. As
uniform diagnostic criteria are lacking, we suggest that a
cut-off of 10% or greater papillary formation should be
criteria for distinguishing LGPA from PGLA. However, we
would like to note that this percentage is an arbitrary
choice with little data to support it.

Treatment

For PLGAs the standard of care is surgical resection.
Adjuvant radiation therapy (RT) is not a standard recom-
mendation. Historically, RT was recommended for PLGA
with inadequate margins, perineural or perivascular spread,
and/or lymph node involvement [32, 33]. However, ana-
lyzing 40 patients with PLGA, Evans [7] found no

Table 3 PLGA and LGPA with distant metastases

significant differences in the rates of regional metastases,
DM, and patient survival according to the type of initial
therapy or margin status. In other words, RT had no impact
on regional metastases, DM, or survival.

Distant Metastases for PLGA and LGPA

With respect to the development of distant metastases, we
found reports on eight patients with PLGA and two with
LGPA [6] who developed DM, most commonly to the
lungs, including the pleura [31], as well as the vertebrae
[6], ilium [7], orbit [30], and skin [7, 30] (see Table 3).
However, we suspect that the rates and sites of distant
metastases may be underestimated as cases of PGLA with
distant metastases probably go unreported. One previous
case describes PLGA metastases to the ilium, and two
previous cases describe metastases to the skin. Evans and
Luna [7] described one patient with metastasis in the ilium
16.5 years after diagnosis. However, Evans and Luna [7]
also describe a patient who developed skin metastases
8 years following initial treatment. The patient died
11 years later of unknown causes with stable metastatic
disease. Thomas et al. [30] described a woman with an
orbital mass and multiple skin metastases 15 years after her
primary diagnosis. We believe this is the first report of
metastatic LGPA to the femur and scalp. Our patient
developed DM to the lungs, femur, and scalp. The bone
metastases were completely responsive to RT. His lung
metastases have been present for 10 years, and are cur-
rently asymptomatic and stable in size. Thus, patients with

Author Sex 1° location

(year) disease

Interval to DM Location of metastatic

Histology

Slootweg [6]* M  Hard palate 17

Lung, vertebra

Extensive papillary architecture

Tanaka [29] F Soft palate 18 2 lung masses
Thomas [30] F Floor of mouth 15 Orbit, skin 13 year after primary treatment, minor papillary
component;
15 year after primary treatment, more than 75%
cribiform architecture, with no papillary component
Castle [12] Palate Lung
Evans [7]* 16.5 Ilium One of these three cases had papillary areas of more
8 Skin, subcutis than focal extent
24 Lung
Hannen [31] F Palate 3 Pleura
Lee [28] F Lung
Pogodzinski [25] F Soft palate 10 Lung
Current Report® M  Hard palate 13 Lung, femur, scalp Initial tumor, 10% papillary component; 22 year after

primary treatment, less than 5% of the tumor had a
papillary component, more than 90% was solid with
filigree cribiforming, and 25% necrotic

* Diagnosed as LGPA
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metastatic disease may still have long-term survival with
stable disease.

Conclusion

PLGA is the second most common minor salivary gland
malignancy, characterized by architectural diversity, cyto-
logical uniformity, and indolent clinical behavior. Papillary
and solid areas are part of the histological spectrum of
PLGA, but extensive solid and/or papillary areas are rare.
The category of LGPA is certainly justified as it suggests a
greater potential for local recurrence and regional metas-
tases. It will be important to adopt uniform diagnostic
criteria for LGPA; therefore we recommend a cut-off of
10% papillary formation to distinguish LGPA from PLGA.
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