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Abstract

Objectives Extranodal lymphomas affecting the head and neck infrequently arise within the jaw bones. Although clinical
examination and conventional radiography may initially suffice for such lesions arising within the mandible, those arising
within the maxillary alveolus generally require cross-sectional imaging because of the complex anatomy of this region. This
study was performed to determine the prevalence, demographic characteristics, and clinical presentations of these lesions
and the imaging modalities used for their diagnosis.

Study design A systematic review (SR) on case series and another SR on case reports were performed to investigate the
demographic, clinical, and radiological features of extranodal lymphomas arising within the maxillary alveolus.

Results Most case series were derived from just four nations, whereas the case reports were derived from a wider range of
ethnicities. The more detailed case reports significantly reported at least one imaging modality. Most patients were aware of
their lesions for nearly 2 months before presentation. The most frequent symptom was swelling. Most case reports included
a provisional diagnosis, the most frequent of which was dental infection followed by squamous cell carcinoma.

Discussion Extranodal lymphomas arising within the maxillary alveolus were sufficiently frequent in four communities to
be reported in two or more case series, and the occasional single case report indicated that such lesions are more widespread
globally. Although the SR on case series revealed differences in the relative period prevalence and maxillary/mandibular
ratio, the SR on case reports revealed details of the clinical presentation and imaging modalities used.

Keywords Lymphoma - Systematic review - Radiology

Introduction its histopathological and clinical features. NHL is further

divided into B- and T-cell lymphoma.

Lymphoma accounts for about 5% of head and neck malig-
nancies [1]. During the last 50 years, a new classification
of lymphoma has appeared almost every decade; the 2016
revision of the World Health Organization classification [2]
is the most recent. Lymphoma is divided into Hodgkin lym-
phoma (HL) and non-Hodgkin lymphoma (NHL) based on
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regarding corrections made can be found in the correction article
for this article.
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Thirty percent of lymphomas arise in tissues outside the
lymph nodes. These are called extranodal lymphomas [1]
and can be either HL. or NHL [3]. Extranodal lymphoma
arising within the jawbones is so rare that no cases were pre-
sent in a case series of 361 oral and paraoral lymphomas [4].
Since the case series reported by Eisenbud et al. [5] in 1984,
increasingly, more cases of extranodal lymphomas arising
within the jawbones have been reported. A possible cause
of the initial accumulation of lymphoid tissue (from which
the lymphoma arises) within the jawbones is chronic dental
disease, which may arise from an untreated or inadequately
treated nonvital tooth or periodontal disease. Although such
lesions affecting the mandibular alveolus are adequately dis-
played by the conventional radiography, those in the max-
illary alveolus are not readily displayed. Cross-sectional
imaging modalities, including cone-beam computed tomog-
raphy (CBCT), are necessary for lesions arising within the
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anatomically complex maxilla [6-8]. A recent case report
appeared to be the first to compare the merits of the conven-
tional radiography, CBCT, computed tomography (CT), and
magnetic resonance imaging (MRI) in the diagnosis of NHL
arising within the maxillary alveolus [9].

We performed two systematic reviews (SRs) to examine
the demographic and the clinical features at the first presen-
tation and the radiological modalities used to investigate this
rare but important phenomenon. The particular demographic
and clinical features and radiological modalities considered
by both SRs were prompted by the aforementioned recent
case report [9]. The overall aim of these SRs was broadly
similar to those of earlier SRs of other oral and maxillofacial
lesions [10-21]: to determine whether the demographics,
clinical presentation, and imaging modalities differ between
case series and case reports of European, East Asian, and
sub-Saharan origin. The following more specific questions
were asked to both address the above aim and extract further
information pertinent to clinical practice.

a. What is the relative period prevalence of NHLs aris-
ing within the maxillary alveolus within an SR of case
series?

b. Which global communities have a greater prevalence of
NHLs arising within the maxillary alveolus?

¢.  Which demographic and clinical details are most likely
to be associated with the first presentation of NHLs
arising within the maxillary alveolus? This includes the
patient’s prior awareness of the lesion before the first
presentation.

d. What advanced imaging modalities were prescribed in
the course of diagnosis of NHLs arising within the max-
illary alveolus?

Methods

The approach to these SRs followed the procedure set out in
earlier SRs for other oral and maxillofacial lesions [10-21].
This approach was based on the format established for this
purpose [22]. An essential element of an SR is a meta-anal-
ysis [22]. A meta-analysis, as defined by the dictionary of
epidemiology, is “the process of using statistical methods to
combine the results of different studies” [23]. Fisher’s exact
test (FET) was applied to categorical data, because the total
sample sizes were small [24]. Significance was defined by
a two-tailed P value of <0.05. All calculations were per-
formed using the VassarStats software [25]. Although the
literature search performed for the case reports revealed
that extranodal lymphomas affecting the jaws were NHLs, a
search strategy was developed that would enhance capture
of HLs.

@ Springer

The Medline PubMed database was searched. The PubMed
Medical Subject Heading (MeSH) “Lymphoma” is defined as
“a general term for various neoplastic diseases of the lymphoid
tissue.” It includes HLs and NHLSs and was used in conjunction
with “jaw” in the present study. Text word searches [22] of
“lymphoma AND jaw” and “non-Hodgkin lymphoma maxilla”
were also performed. These searches were last conducted on
30 August 2017.

Emphasis was placed on recall rather than precision to
include as many reports as possible [22]. This strategy was
further augmented by examination of the reference lists of the
reports identified by the MeSH and text word searches. Major
journals were also hand-searched.

SR of consecutive case series of extranodal
lymphomas arising within the maxillary alveolus
(Table 1)

The selection criteria for the case series were as follows:

1. The article revealed that the case was a lymphoma.
The article intended to report the entire case series of
Ilymphomas and not a selection of cases. Case series
that were restricted to a particular age group or type of
lymphoma (e.g., B-cell type or Burkitt lymphoma) or
clinicopathological group (e.g., patients with acquired
immunodeficiency syndrome) were excluded. The only
exception was case series of NHL.

3. The article intended to include cases that primarily arose
from the alveolus of both jaws. Although such a case
series may not include a maxillary case, it was included
to allow the SR to determine the ratio of maxillary to
mandibular cases (maxilla/mandible ratio). Neverthe-
less, case series that were expressly concerned only
with mandibular cases were excluded, whereas those
expressly concerned with maxillary cases were included
(although the latter were unable to contribute to the
maxilla/mandible ratio).

4. The case series revealed that the lymphoma(s) arose
from within the alveolus of the jaws. In the absence of
radiological evidence (or, failing that, clinical evidence)
to the contrary, an unequivocal statement that the lym-
phoma arose within the alveolus of the jaws would be
sufficient for inclusion of the report. Cases indicating
secondary involvement of the maxillary alveolus from
a lymphoma arising from the palate or from within the
maxillary sinus were excluded.
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SR of reported cases (case reports) of extranodal
lymphomas arising within the maxillary alveolus
(Table 2 [26])

A case report is used to describe the medical history of a sin-
gle patient in the form of a story or anecdote. The case report
is frequently used to alert colleagues to cases that deviate
from the norm in important ways with regard to presenta-
tion, treatment, or outcome. The case report is also invalu-
able for detailed descriptions of rare lesions [27, 28], such
as extranodal lymphomas arising within the alveolus of the
maxilla. Individual case reports are “often run together to
form a case series, in which the demographic, clinical, and
other presentations of more than one patient with a particular
condition are described to illustrate an aspect of the condi-
tion” [27]. However, the amount of detail available for each
individual case in that case series may be lost. This will be
further explored in the “Discussion”. For this reason, the
present study included an SR of case reports in addition to
an SR of case series.

The SR of case reports focused solely on cases of extran-
odal lymphomas of any kind arising within the alveolus of
the maxilla. Included in this SR of case reports were indi-
vidual cases reported with adequate detail in the case series
(Table 1). Such cases provided details on at least the demo-
graphics, clinical features, and imaging modalities used at
the first presentation.

To assist in answering the above-mentioned research
questions, the case reports included in the SR were divided
into four global groups broadly reflecting their ethnic origin:
European, sub-Saharan African, East Asian, and Indian.

Results

Forty-six reports satisfied the selection criteria: 4 of the 146
hits in the search of the MeSH terms “Lymphoma AND
Jaw,” 24 of the 739 hits in the search of the text words “lym-
phoma AND jaw,” 4 of the 105 hits in the search of the text
word “non-Hodgkin lymphoma maxilla,” and 14 reports
obtained from the reference lists and hand-searching.

The 16 case series [5, 29-43] included in the SR are
shown in Table 1. Two case series were excluded. Velez
and Hogge [44] reported only B-cell NHLs, and Kemp
et al. [45] grouped NHLs arising in the maxillary alveolus
together with those arising in the hard palate. For 3 of the
16 case series [30, 36, 37] that did not include a case aris-
ing within the maxillary alveolus, “Nil” is entered in the
“relative period prevalence” column in Table 1. The relative
period prevalence indicates the likelihood of a particular
lesion presenting within a particular community each year.
This is an average for that particular report depending on
the total number of cases reported and the number of years

covered by that report. The relative period prevalence was
determinable in 8 of the 16 case series. Among all studies,
a mean of 0.38 +0.18 extranodal lymphomas arose within
the maxillary alveolus per year, suggesting that globally,
an NHL may arise in the maxillary alveolus in such a case
series every third year.

Of the 16 case series in Table 1, 10 were derived from
4 countries (3 from the United States, 3 from Holland, 2
from Greece, and 2 from Iran). Most of these reports were
derived from different cities in the United States, Holland
(Amsterdam and Utrecht), and Iran (Teheran and Mashhad).
Two of the three Dutch reports were from Amsterdam and
published a decade apart, and the two Greek reports were
from different hospitals in the same city (Thessaloniki) and
published about the same time. One of these hospitals in
Thessaloniki had a higher relative period prevalence than
the other. Teheran had a higher relative period prevalence
than Mashhad, which had almost the lowest relative period
prevalence overall. The maxilla/mandible ratio declined over
time in both the US and Dutch reports. Patients of European
origin predominated in both the SRs of case series (76%)
and case reports (73%) (Tables 1, 2, respectively).

Of the cases shown in Table 2, 29 [9, 46-72] were
reported as single case reports. A case series of three B-cell
NHLs [44] and a double case report [73] are included in
the SR in Table 2. To these were added cases for which the
demographic and clinical details were reported in the case
series. Four case series provided these details for at least
one of their cases [5, 29, 34, 35]. Details about the imag-
ing modalities used for diagnosis were added for some of
these cases. Ten more nations are represented in Table 2 than
Table 1. Although many of those case reports were European
(UK, Poland, Croatia, Italy, Spain, and Switzerland), China,
India, Brazil, and Canada were also represented.

Table 1 includes four cases of T-cell lymphoma, whereas
Table 2 shows only one [53]. Table 2 includes one case of
HL, whereas almost every other case was identified as an
NHL, many of which were identified as B-cell lymphomas.

Although most NHLSs arising within the maxillary alveo-
lus first presented in the posterior sextant in both Tables 1
and 2, seven cases in Table 2 first presented in both the ante-
rior and posterior sextants. Five were reported in the last
5 years, all with a provisional diagnosis of a malignancy.

In Tables 1 and 2, NHLs arising within the maxillary
alveolus presented more frequently in males. This predilec-
tion for males (23 males to 6 females) was more significant
for patients of European origin than for those of sub-Saharan
African origin (3 males to 5 females; FET =0.035).

The vast majority of extranodal lymphomas aris-
ing within the alveolus of the maxilla presented in
the patient’s fifth decade of life. Table 2 shows that
the mean age for all 43 patients at the first presenta-
tion was 48.26 + 18.89 years. For the 29 patients of
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European origin, the mean age at presentation was
52.18 £ 19.67 years; that for the 4 patients of East Asian
origin was 52.50 + 13.38 years; that for the 8 patients of
sub-Saharan African origin was 36.11 +£16.01 years; and
that for the 3 Indians was 43.67 + 15.18 years. The differ-
ence in the age at the first presentation between patients of
European versus sub-Saharan African origin was signifi-
cant (r=2.46; 34 degrees of freedom P> 0.01).

As shown in Table 1, two case series reported a period
of prior awareness. This period was a mean of 1 month
in a European case series [29] and 2 months in a sub-
Saharan African case series [35]. As shown in Table 2, 30
case reports reported a mean period of prior awareness of
nearly 2 months.

Almost all patients in Table 2 presented with symptoms;
< 10% were discovered incidentally. The most prevalent
symptom in almost all cases was swelling (84%), whereas
only 41% presented with pain. Eight patients (23%) pre-
sented with numbness. Nine patients in Table 2 had a pre-
existing infection (the lymphoma was detected secondary
to extractions in three reports and endodontic treatment
in the other six).

Unlike Table 1, Table 2 recorded non-comments with
regards important symptoms such as swelling, pain, dis-
charge, ulcers and tooth mobility at presentation as “No.”
The reasoning for this was that if the report included at
least one symptom, then it is reasonable to assume that the
clinicians also assessed the patients for other symptoms.
The exception was numbness, which is addressed later in
the “Discussion”. Non-comments with regard to imaging
modalities were recorded as “No” simply because case
reports are likely to be more detailed than case series.
Furthermore, it is also unlikely that a case report would
deliberately exclude mentioning the use of advanced imag-
ing modalities.

With the exception of the three Nigerian case reports,
all case reports in Table 2 described at least one imaging
modality. Although all case reports in Table 2 reported at
least one imaging modality, only 3 of the 16 case series
in Table 1 did so. Eighteen cases that were derived from
case reports (not included in Table 1) reported at least one
advanced imaging modality (CT, MRI, or CBCT) com-
pared with O of the 7 cases listed in Table 1; this difference
was significant (FET =0.011). All three advanced imag-
ing modalities were reported more recently in accordance
with the time periods of their general clinical availabil-
ity globally and nationally. The earliest reported use of
CBCT [54], which was performed to investigate a lym-
phoma, was reported within a few years of its initial clini-
cal availability.

Eight of the 13 cases that reported the size of the lesion in
Table 2 were derived for measurements made by advanced
imaging modalities.

@ Springer

The radiological features observed in the conventional
radiography and advanced imaging modalities in Table 2
were previously addressed in a recent case report [9].

A differential diagnosis was available for 23 of the 44
cases in Table 2. Twenty of the 23 cases were from case
reports. Nine were provisionally diagnosed as dental infec-
tions, seven as squamous cell carcinoma (SCC), and three as
malignancies. One case was suspected to be a recurrent case
of NHL based on the patient’s medical history.

Discussion

Although consecutive case series allow for better determi-
nation of the relative period prevalence of a lesion affect-
ing a particular community during a specified period [10],
they are frequently lacking in clinical details other than the
patients’ age, sex, and affected jaw. Earlier SRs [10-21]
are often even less forthcoming with radiological details.
Conversely, case reports are more detailed with regard to
clinical and radiological presentations and a differential or
provisional diagnosis. Although the value of the case report
is generally somewhat restricted to a particular lesion with
an unusual presentation, be it clinical, radiological, and/or
histopathological, an extranodal lymphoma arising within
the alveolus of the jaws is already unusual as revealed earlier
by the absence of any such lesions appearing in a very large
case series of oral lymphomas [4]. Therefore, when assessed
in an SR, these more detailed reports of individual cases give
the best current overall picture to the clinician until even
more detailed case series are published.

Although the markedly higher prevalence of males in
Table 1 is consistent with the overall higher prevalence of
males with NHL across all age groups and ethnicities, recent
reports have indicated that this prevalence is particularly
higher in Africans, Middle Easterners, and East and South
Asians than in North Americans [74-77].

Although extranodal lymphomas arising within the jaws
are relatively frequent, with at least two case series reported
in the United States, Holland, Greece, and Iran (Table 1),
occasional single case reports appear in a wider range of
ethnicities from every inhabited continent (Table 2). This
should prompt global vigilance regarding the presence of
this lesion in all populations.

The decline in the maxilla/mandible ratio in the US and
Dutch case series over time suggests that lymphomas aris-
ing within the maxillary alveolus in these two nations are
decreasing in prevalence. The absence of such a pattern in
the Iranian pair of case series reported 1 year apart could
reflect ethnic differences between the two Iranian cities in
these case series. They were from the two largest Iranian
cities, Teheran and Mashhad. Mashhad has a substantial
Turkmen community, which is East Asian in contrast to the
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mainly Indo-European community in Teheran. The relative
period prevalence in Teheran was 0.74 [41], the highest of
all case series in Table 1, whereas that of Mashhad was 0.20
[40], almost the lowest of all case series. The difference in
the maxilla/mandible ratio between these two case series
tended to significant (FET =0.080). Ethnicity may also play
a role in some of the other outliers observed in Tables 1 and
2. After the Teheran Iranians [41], the Nigerians [35] had the
second highest relative period prevalence of 0.60.

The significantly earlier first presentation of NHLs aris-
ing within the maxillary alveolus in patients of sub-Saharan
African origin is noteworthy and should prompt suspicion of
NHL or at least another malignancy whenever such a lesion
fails to respond to treatment for dental inflammation or its
presentation suggests a malignant lesion.

Although Indians, certainly North Indians, are geneti-
cally similar to Middle Easterners and Europeans [78], sig-
nificant differences in the presentation of nevoid basal cell
carcinoma between these patients and North Europeans have
been observed [79]. Although the age of two [69, 70] of
the three Indian patients at the first presentation was well
within the first standard deviation of the mean age for Euro-
peans, the third Indian patient was younger and outside the
first standard deviation. This third Indian was a 30-year-old
woman in otherwise good health. Her initial complaint was
related to pain and swelling at an extraction site. The swell-
ing increased to a substantial size during a 2-week period,
at which time she was referred. A substantial increase in
size during a> 1-week period was also observed in a recent
report of a Chinese woman [9]. Two other outliers were
observed in patients of European origin: a 5-year-old Span-
ish boy [57] and a 31-year-old Canadian woman [73]. The
boy had Burkett lymphoma, which is generally endemic in
sub-Saharan Africa but occurs sporadically elsewhere [57].
Unlike the Indian woman, the Canadian woman reported
recurring swelling which recurred despite endodontic treat-
ment [73]. Therefore, as mentioned above for patients of
sub-Saharan African origin, failure to respond to the usual
treatment for dental inflammation should prompt an appro-
priate referral.

Environmental and health care factors (e.g., vaccina-
tions) can influence Epstein—Barr virus positivity [80]. In
one report, the rate of Epstein—Barr virus positivity in T- and
B-cell lymphomas was 36 and 7%, respectively [81]. The
sole case of T-cell lymphoma in Table 2 involved a Japanese
patient from Kyushu [58], where T-cell lymphomas account
for 74% of NHLs in contrast to 25% for most of East Asia
and about 5% for communities largely of European origin
(see Table 5 in the report by Peh [81]). Fukuda et al. [30]
reported that 2 of their 20 cases of mandibular lymphomas
in Japanese patients were T-cell lymphomas.

One-third of patients in Table 2 were clearly aware of
their lesions 1 month prior to their first presentation, which

is generally a shorter time period than that for most benign
neoplasms and cysts arising within the jaws [10-21]. There-
fore, the brevity of this period of prior awareness may serve
as an additional prompter to consider a more serious dis-
ease if a lesion, provisionally diagnosed as an inflamma-
tory lesion, does not respond promptly to appropriate treat-
ment. Nevertheless, the period of awareness of a lesion that
is eventually diagnosed as an extranodal lymphoma aris-
ing within the alveolus of the jaws may vary among differ-
ent ethnicities (e.g., 2 months for Nigerians [32] but only
1 month for Dutch patients [29]).

Swelling is the predominant symptom at the first pres-
entation, whereas pain and numbness are less frequent.
Numbness, an important indicator of malignancy within
the mandible [82], is a frequently reported symptom of
mandibular lymphoma [34]. Nevertheless, numbness has
been infrequently reported for lymphomas arising within
the alveolus of the maxilla. This may reflect the fact that
the inferior orbital nerve, the supplier of innervation to the
upper lip, is separated from an extranodal lymphoma arising
with the alveolus by the frequently voluminous lumen of
the maxillary sinus. Conversely, the inferior alveolar nerve,
the supplier of innervation to the lower lip, courses through
the mandibular canal and is, therefore, in closer proximity
to an extranodal lymphoma arising within the mandibular
alveolus. More than half of the 13 lymphomas in Table 2
measured by advanced imaging modalities were of substan-
tial dimensions, and although some can be expected to have
reached the inferior orbital nerve, this may not be enough to
cause numbness. Evidence for this comes from a case series
of NHLs and SCCs arising within the maxillary sinus itself.
Although it is reasonable to expect that NHLs arising within
the maxillary sinus are in closer proximity to the inferior
orbital nerve and are, therefore, more likely to be associated
with a numb upper lip, Kato et al. [83] made no mention of
this. Instead, they reported that the most frequent symptoms
of NHL arising within the maxillary sinus are facial swell-
ing, epistaxis, nasal obstruction, and headaches [83].

Although the relative paucity of clinical detail in the
case series of our SR (Table 1) is not dissimilar to that
in SRs performed for other lesions [10-21], the complete
exclusion of the conventional radiography is remarkable
(although understandable). Most the case series included
in the SR (Table 1) focused on the prevalence and out-
comes of treatment or how the latter may be related to the
histopathology. Because the histopathological diagnosis
is generally obtained after the clinical and radiological
examinations have been completed, the clinical and radio-
logical features at the first presentation may not have been
considered particularly relevant to the subsequent man-
agement and patient outcomes. Nevertheless, it is reason-
able to assume that conventional radiography had been
completed in every case at the appropriate time. Likewise,
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this assumption may be extended to medical CT for all
cases (Table 2), except for the earliest case series when
this technology was not yet available. This last remark is
even truer for MRI and CBCT, which only really became
widely available 25 and 10 years ago, respectively.

Most of the cases in Table 2, particularly the case
reports [9, 46-73], were associated with a provisional
diagnosis of a dental infection or SCC. Only the provi-
sional diagnosis of a single maxillary lesion indicated
NHL [70], simply because this had already been diag-
nosed and treated and had been in remission for 2 years.
That maxillary lesion was considered to reflect recurrent
disease, which was found elsewhere in the patient and led
to her death shortly thereafter. The importance of oral
and maxillofacial clinicians’ awareness of lymphomas is
that lymphoid cancers, which in addition to NHL and HL
include myeloma and lymphocytic leukemia, vary among
global communities. Specifically, NHL and HL are lowest
in East Asians, particularly the Hong Kong Chinese, and
highest in Western Europe, the United States, and Aus-
tralia [75-77].

Our overall conclusions are as follows:

1. Although extranodal lymphomas arising within the
alveolus of the jaws were sufficiently frequent in four
communities to be reported in two or more case series,
the occasional single case report indicates that such lym-
phomas are more widespread globally.

2. Although HL can occasionally arise within the alveolus,
the overwhelming majority are NHLs.

3. Although the SR of case series displayed differences
between HL and NHL with regard to the relative period
prevalence and maxillary/mandibular ratio, the SR of
case reports revealed details regarding the clinical pres-
entation and imaging modalities used.

4. The most frequent clinical feature at the first presenta-
tion of an extranodal lymphoma arising in the maxillary
alveolus was a swelling followed by pain or discomfort.
Numbness is an important feature of extranodal lym-
phoma arising with the mandibular alveolus; neverthe-
less, numbness of the upper lip occurred in nearly one-
quarter of cases of NHL arising within the maxillary
alveolus.

5. Many patients were aware of their lesions 1-2 months
prior to their first presentation. This brevity of the period
of prior awareness should prompt consideration of
more serious disease, particularly if the lesion does not
respond promptly to appropriate treatment for a dental
infection.

6. Most of the case reports included a provisional diagno-
sis. The most frequent was a dental infection, and the
next most frequent was SCC.

@ Springer
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