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Abstract
Introduction: Parotid tumors are usually slow growing, asymptomatic masses and the average size reported to be between 2 and
6 cm [9]. In the literature, some cases of ”giant tumors” of the parotid are mentioned, most of them benign, but there isn’t a clear
definition of this term.

This article will examine all the lesions that include the term “giant”, trying to find a definition, a size cut-off, epidemiologic and clinical characteristics.

Materials and Methods: The search of the major databases (PubMed, Cochrane and Scopus) was performed until December 29, 2019.
Randomized controlled trials (RCTs), case series, case reports, reviews of the literature, interventional or observational studies
were considered and the inclusion criteria were as follows:
•
•
•

Studies reporting malignant or benign parotid tumors with dimension;

Definition as “giant”, “huge” or other terms that emphasize the dimension of the tumor;
Primary parotid tumor.

Letters to editor were excluded and the following exclusion criteria were applied:
•

Studies without indications about tumor dimension.

Results: The studies included a total of 43 patients with giant parotid tumor. 37 out of 39 articles were case reports and 2 articles
were case series.

The size of the lesion depends on the period of time from clinical onset to giant transformation reported (co-gtr).
In 2 cases of malignant tumor the growth was extremely fast.

The correlation between “size” and co-gtr is high and positive (equal to 0.69) and the ratio is statistically significant (P < 0.05), that
means the larger the size the longer the time since clinical onset to giant transformation reported.

The average detected size was 14.2 cm and two peaks were found at 6cm and 20cm. (range 3-46cm).

The larger part of the tumours are benignant (75%), of which pleomorphic adenoma is the most represented (47%). In the malignant
group, half of them are carcinoma ex pleomorphic adenoma.

Conclusion
•
The size of the tumors depends on neglection and this does not only apply to underdeveloped countries but also to the western
•

•

world, being largely linked to the refusal of treatment and perhaps to medical/patient wrong communication.

Two dimensional peaks were find regarding the metrical size of the lesions. The first peak was the most numerous and equal to
6 cm and we suggest to take it as a cut-off to classify the lesion as GIANT. Lower values are therefore excluded and considered
within the common size of parotid lesions.

The evolution in malignant tumor of giant pleomorphic adenoma in 20 years is 20%. The absence of surgery leads to an increase in the size of the neoformation, an increased risk of cancer evolution that confirms the need of surgery in such lesions.
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Introduction
Salivary gland tumors are a morphologically and clinically di-

verse group of neoplasms which may present significant diagnostic
and management challenges.

70% of salivary neoplasms affect the parotid gland. 85% of pa-

56

[giant parotid mass] OR [neglected parotid tumor]. The references
of the selected articles were manually searched for additional papers to add to the review.
Study selection

The systematic searches were conducted by one author. Study

rotid masses are benign tumors and 60-80% of these are pleomorphic

selection was performed by two authors. Titles and abstracts were

head and neck cancers [1,2].

eligibility. Articles that satisfied the criteria were selected for full-

adenomas. Malignant salivary gland neoplasms account for more
than 0.5% of all malignancies and approximately 3% to 5% of all

Most patients with malignant salivary gland tumors are in their

sixth or seventh decade of life [3,4]. Among the malignant the most

frequent is mucoepidermoid carcinoma, with a frequency of 6.5%
[5].

Parotid tumors are usually slow growing, asymptomatic and the

average size reported to be between 2 and 6 cm [6]. In the litera-

read and the studies then assessed against the eligibility criteria.

The two authors independently assessed the selected studies for

text reading. In the event of disagreement between the authors, the
study was selected for full-text reading.

Randomized controlled trials (RCTs), case series, case reports,

reviews of the literature, interventional or observational studies
were considered and the inclusion criteria were as follows:
•

ture, some cases of “giant tumors” of the parotid are mentioned,
defined as giant.

order to find a definition, a size cut-off, epidemiologic and clinical
characteristics.

A review of the literature on giant parotid neoplasms has been

performed.

The dimension was correlated to histological type, size, age,

gender, nationality, primitive benignant or malignant nature, eventual malignant evolution from primitive benignancy, time between
clinical onset and giant transformation reported (co-gtr) and between this and treatment.

Materials and Methods
This systematic review was conducted in accordance with the

Preferred Reporting Items for Systematic Reviews and Meta-anal-

yses (PRISMA) statement for reporting systematic reviews. The
PubMed, Cochrane and Scopus databases were considered. Articles
published since 1989 were analyzed to collect informations on the

dimension;

•

most of them benign, but it is not a clear which entity should be
We have examined all lesions that include the term “giant”, in

Studies reporting malignant or benign parotid tumors with
Definition as “giant”, “huge” or other terms that emphasize
the dimension of the tumor;

•

Primary parotid tumor.

Letters to editor were excluded and the following exclusion criteria were applied:
•

Studies without indications about tumor dimension.

Studies that satisfied all of these criteria were included. The

eligibility of the selected articles was then assessed. The inter-rater
agreement between authors was assessed using the kappa statis-

tics. Any disagreement between the two authors about the eligibility of a study was discussed with a third author.

The dependence between histology (carcinoma ex PA and pleo-

morphic adenoma) and size is studied with the T-test.

The percentile of variation of carcinoma ex pleomorphic ad-

enoma compaired to all pleomorphic adenoma has been studied
with box-plot.

The variables size and age are studied by histogram and box-

reperies of the last 30 years. Limitations on language of publication

plot.

search terms.

consideration is studied regarding “size” and “age”, “size” and be-

were imposed: only articles in English, Spanish or Italian were considered. Boolean operator ‘OR’ was used to define and connect the
Search strategy
The terms used in the PubMed, Cochrane and Scopus searches

were: [giant salivary glands tumor] OR [giant parotid tumor] OR

The correlation between the quantitative variables taken into

tween “co-gtr”.

We studied a scatter-plot regarding age-size and size with the

co-gtr.
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We studied the distribution of gender and nationality by box-

plot.

Eligibility criteria
The search of the major databases was performed on Decem-

ber 29, 2019. A total of articles were retrieved (Scopus, n = 395;
PubMed, n = 184; Cochrane Library, n = 0). After the selection of
eligible papers identified in the main search, a manual search of the
reference lists of these studies was conducted.

The titles and abstracts of the 579 articles retrieved in the main

search were read independently by the two investigators. Of these,
530 articles were excluded on the basis of their title and abstract,

resulting in the reading of 49 full-text articles (40 from scopus, 9
from pubmed). Of these papers, 39 (34 from scopus and 5 from
pubmed) and 0 from the manual search were included in the review. The inter-rater agreement coefficient was k = 1.

The variables that studied are six: histological type, size, age,

gender, nationality, time since clinical onset to giant transforma-

Figure 1

tion reported (co-gtr).

The data of the variables age, co-gtr and size have been approx-

The average size of the tumors was 14.2 cm and an average age of

imated and then the values with decimals below 0.49 have been

the patients of 56.46 years (min 1 month, max 92 years).

Results

17, 8 are attributable to socioeconomic problems and 9 for fear of

rounded down while those above 0.50 have been rounded up.

The data extracted from the studies are listed in table 1 and 2.

A total number of 43 patients with giant parotid tumor were retrieved from the considered studies.

The study analyzed 37 out of 39 articles that are case reports

and 2 articles that are case series. Patients were 21 male (49%) and
22 female (51%) (Table 1).

17 articles report the reason for the therapeutic delay. Of these

surgery (Table 2).

Such economics problems affected 8 patients from 8 different

hospitals (1 for country): Nigeria, India, Italy, Turkey, China, Brazil,
Bulgaria and Sri Lanka.

The proposal surgical therapy was refused by 9 patients.

These patients came from Spain, Bangladesh, Germany, Taiwan,

Japan, Israel (born in Yugoslavia) USA, Romania and Turkey.
Size

Type

Age

Gender

Nationality

Clinical onset to giant
transformation

[15]

20

Warthin

58

m

India

20 years

[18]

10,2

Pleomorphic adenoma

57

m

[21]

25

Article

[16]
[17]

[19]

[20]

[22]

[23]

[24]

9

18

8,4
20

20

6,5
33

Sialolipoma

Dermatofibrosarcoma

Pleomorphic sarcoma

Pleomorphic adenoma

1

38

19

72

m

Turkey

f

Kazakhstan

f

Spain

m

14 months
10 years

India

60

m

Nigeria

Pleomorphic Adenoma

83

m

Italy

Pleomorphic Adenoma

92

40

m
f

8 years

Vietnam

Pleomorphic adenoma
Pleomorphic adenoma

7 months

India

India
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Squamous cell
carcinoma (SCC) ex

[25]

20

Pleomorphic adenoma

72

m

Bangladesh

[27]

8

Lipoma

63

m

Iran

Pleomorphic adenoma

42

m

5,5

Pleomorphic adenoma

34

m

7

Pleomorphic adenoma

43

f

Germany

6 months

2 years

[26]

14

[28]

18

[31]

6,5

[29]

[30]

[32]
[ ]
33

7

20
5

[34]

11,5

[37]

46

[38]

20

[35]

[36]

[39]

8

[52]

Lipoma

Spain

6 months

Spain

15 years

f

m
f

9

Ireland
Turkey
Spain

Spain

Korea

55

f

Carcinoma

89

f

Germany

m

Italy

Epithelialmyoepithelial
Pleomorphic adenoma
Pleomorphic adenoma
Fibromyxoid sarcoma

38
36

57

f

China

Brazil

11 years
1 year

20 years
1 month

3 months
3 years

40 years

30 years

Italy

5 months

f

Bulgaria

2 years

f

Japan

20

Pleomorphic adenoma

76

m

Sri Lanka

6

Pleomorphic adenoma

48

f

Spain

30 years

f

Turkey

20 years

81

f

Romania

20 years

29

m

China

88

f

Brazil

13

26
12
6

Carcinoma ex

Pleomorphic adenoma
Warthin

79

85

Heamngioma

1
month

Neurofibroma

11
month

Giant cell-rich osteosarcoma

62

Carcinoma ex

Pleomorphic adenoma

[55]

8,1

Giant cell angiofibroma

[57]

7

6,2

63

Pleomorphic adenoma

Pleomorphic adenoma

15

72

Fibrosarcoma

71

m
m
f

f

m

Table 1: Articles analyzed.

Taiwan

1 year

2 months

71

pleomorphic adenoma

f

Italy

Fibrolipoma

26

[56]

75

f

f

Fibrolipoma

[53]
[54]

41

72

10 years

m

10

[51]

Warthin

Romania

42

[48]

[50]

Pleomorphic adenoma

41

f

Pleomorphic adenoma

33

[49]

Pleomorphic adenoma

55

20 years

3

5,1

[45]

[47]

Pleomorphic adenoma

67

Turkey

m

17

[46]

(sarcoma)

f

78

[43]

[44]

Solitary fibrous tumor

82

Pleomorphic adenoma

5,8

[42]

Pleomorphic adenoma

28

[40]
[41]

Carcinoma ex

20 years

Greece
Israel
USA

10 years

20 years
30 years
30 years
21 years

20 years

India

2 months

USA

2 months
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Histology of tumors
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Size

With regards to histology 14 different patterns were noted: 5

ex pleomorphic adenoma (12%), 1 dermatofibrosarcoma, 1 epithelial-myoepithelial carcinoma (2%), 3 fibrolipoma (7%), 1 giant

cell angiofibroma (2%), 1 giant cell-rich osteosarcoma (2%), 1 he-

mangioma (2%), 2 lipoma (5%), 1 neurofibroma, 20 pleomorphic
adenoma (47%), 2 pleomorphic sarcoma (5%), 1 sarcoma (2%), 1

It has been chosen to sort the data for the size variable and ap-

proximate them to have a discrete quantitative variable so that the
absolute frequencies of the various measurements of the “giant”
can be observed.

sialolipoma (2%) and 3 warthin’s (7%).

A two-sample T-test was used, the p-value is greater than 0.05,

the null hypothesis is therefore rejected at a level of significance
of 5%.

Comparison between size and histology
Carcinoma ex pleomorphic adenoma has an average size of 21

cm, dermatofibrosarcoma of 28 cm, epithelial-myoepithelial carcinoma of 20 cm, fibrolipoma of 27. 5 cm, 7 cm fibrosarcoma, 8 cm
giant cell angiofibroma, 6 cm giant cell-rich osteosarcoma, 6 cm

hemangioma, 8 cm lipoma, 15 cm neurofibroma, 13.6 cm pleomorphic adenoma, 8 cm pleomorphic sarcoma, 17.5 cm sarcoma, 9 cm
sialolipoma and warthin’s of 13.7 cm.

The percentage of variation of carcinoma ex pleomorphic ade-

noma compared to all pleomorphic adenoma is 20%.

Figure 3: Size.
Looking at the graph, the variable “size” is represented on the

x-axis (x) and the absolute frequency is represented on the y-axis

(y). Two peaks at 6cm and 20cm can be observed, so that the previous data can be considered as anomalous data and therefore will
not be included in the definition of “giant”.

The same variable has been studied also through the boxplot.

Figure 2: Carcinoma ex pleomorphic adenoma & Pleomorphic
adenoma.

The graph shows a difference in size in pleomorphic adenomas

and carcinomas ex pleomorphic adenoma. The variation in pleo-

morphic adenomas ranges between 3-33cm while in carcinomas ex

adenoma it ranges from 12 to 33cm. We can conclude that carcino-

mas ex pleomorphic adenoma have a larger size than pleomorphic
adenomas.

Figure 4: Size.
In the graph of the variable “size” we observe a median equal to

11cm, the minimum is equal to 3cm while the maximum is equal to
46cm even if this value can be defined as outlier while the end of
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the whisker is equal to 33cm; the extremes of the “box” correspond
to the first quartile equal to 7cm and the third equal to 20cm.
Age

It has been chosen to sort the data for the variable “age” and

approximate them in order to have a quantitative variable in order
to observe the absolute frequencies of the ages.

60

In the graph of the variable “age” we observe a median equal to

60 years, the minimum is equal to 0 years while the maximum is
equal to 92 years; these two values are the extremes of the “mou-

stache” while the extremes of the “box” correspond to the first
quartile equal to 41 years and the third equal to 73.5 years. Conse-

quently we can reach the conclusion to take as reference range the
age between 41 and 73 years. The previous and subsequent data
being few observations can be considered anomalous data and therefore will not be included in the definition of “giant”.
Correlations

The correlation between the quantitative variables taken into

consideration is studied.

The correlation index between the variables “size” and “age” is

equal to 0.44, which indicates that the two variables are in agreement, i.e. as one grows, the other grows too.

In the case of the correlation between “size” and “co-gtr” this is

high and positive, equal to 0.69, so as the size increases the number

Figure 5: Age.
Looking at the graph, on the x-axis (x) the variable “age” is re-

presented, while on the y-axis (y) the absolute frequency is represented.

The ages have been divided into 5 years in order to be able to

observe the available information in an optimal way. From these

of the time since clinical onset to giant transformation reported and

vice versa.

While in case of correlation between “ co-gtr “ and “age” the cor-

relation is positive and equal to 0.54.

In the range between 55 and 80 years there are continuous pe-

aks and therefore we can observe that from the age of 50 years and
up, with the exception of some values, the size increases with age.

data a peak between 40 and 45 years is observed.

The same variable, “age”, has been studied also through the

boxplot.

Figure 7: Age-Size.
Observing the scatter-plot with the regression line and assu-

Figure 6: Age.

ming a linear relationship of dependence between the two variables it can be said that as the age increases by one year the size
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increases by 0.195 cm (P = 0.1168). Only 13% (R^2 =0.1311) of the
size variability is explained by the explanatory variable age.

In the study of the correlation between “size” and “ co-gtr”, it

can be observed that with the exception of some outliers, the trend
especially from 20 years (time since clinical onset to giant transfor-

mation reported) and up is increasing. This indicates that the co-gtr,

influences size because these tumors are not treated and increase
in dimension.

Figure 9: Gender - Age.
Nationality
The last analysis carried out on these variables is with respect

to the continents (Nation- ality). Nations have been divided into 5
categories: Africa (Nigeria), America (Brazil, USA), Asia (Bangladesh, China, India, Iran, Israel, Japan, Kazakhstan, Korea, Sri Lanka,
Taiwan and Vietnam), Europe (Bulgaria, Germany, Greece, Ireland,
Figure 8: Co-gtr and Size.
Observing the scatter-plot with the regression line and as-

suming a linear relationship of dependence between the two variables, it can be said that as the time since clinical onset to giant

Italy, Romania, Spain and Turkey) and for patients where the Nation was not specified it was decided to put NA or not available.

The patients examined are distributed in 5 countries: 1 patient

in Africa (2%), 4 in America (9%), 17 in Asia (40%), 17 in Europe
(40%) and 4 with an undefined nationality (9%).

transformation reported increase by one year more, the size incre-

ases by 0.86cm (P = 0.013). The 48% (R^2 = 0.4812) of the size
variability is explained by the explanatory variable of co-gtr.

This analysis leads to say that the ratio is statistically significant

(P < 0.05).
Gender

Moving on to the study of the variables with respect to the va-

riable “gender” we must define this variable as dichotomous (it
assumes only two values “m” and “f”), so we decided to use the
boxplots.

The study examined 43 patients, including 21 men (49%) and

22 women (51%).

The distributions of the variable “age” with respect to gender

are similarly distributed for women and men. The median for wo-

men is 57 years old while for men it is 60 years old, first and third
quartile differ slightly.

Figure 10: Nationality - Age.
The distribution of “age”, differs greatly depending on the con-

tinent. The data that is taken as a reference for the comparison is
the average, as in the previous analysis, that for Africa having only

one observation is equal to 60 years, for America is equal to 81.5
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years, for Asia is equal to 58 years, for Europe is equal to 63 years

•

and finally for NA is equal to 38.5 years.

These data emerged from the analysis are due to the fact that

62

An average age of the patients of 56.46 years (range 1 month92 years) and a peak between 40 and 45 years is observed in
our study.

there are few observations and therefore based on these we can

There aren’t significant variation

Discussion

lation, but in the range between 55 and 80 years there are conti-

say that the patients with higher age are observed in America while
those with lower age are those not catalogued in a continent (NA).
Size
•

Analyzing the tumors size we obtained an average size of 14.2
cm and two peaks at 6cm and 20cm. (range 3-46cm). The literature was studied and we found a common size of parotid
lesions that is between 2 and 6 cm [6]. We can indeed have a

•
•

cut-off to identify Giant parotid lesion differently from common parotid lesion.

There are the only 2 case series, which have dimensions between 5 and 6 cm [36,43].

As said before, these two variables do not have a strong corre-

nuous peaks and therefore we can observe that from the age of 50
years and up, with the exception of some values, the size increases
with age. At the same time it can be observed that in the age ran-

ge from 0 to 35 years old the size decreases as the age increases.
Therefore, from the observations we have available at the moment

what emerges is that a not high correlation between age and size
exists, but it could be due to the few observations available on the
subject.

Histology
•

Between “size” and “ co-gtr” it can be observed that the two

treated for salivary tumors which arose in the parotid gland

variables are co-dependent. This indicates that the co-gtr, in•

•

(1,695 patients; 70%), submandibular gland (235 patients;

fluences size because these tumors are not treated and incre-

8%), and seromucinous glands of the upper aerodigestive

ase in size, in other words they are time-dependent.

It is also observed that size increments by 0.195 cm every

year (P = 0.1168). So there is a continuous increasing in size
related to the age of patients and delay of treatment.

tract (607 patients; 22%). Pleomorphic adenomas comprised
•

is equal to 91% but the result is not statistically significant

•

having a p-value equal to 0.41.

In our review ed there is no prevalence of these tumors in male
or female, the ratio was 1:1 (the incidence was 49% in male and

•

While Schultz-Coulon literature review of 1989 reported 31
patients (20 women = 64.5% and 11 men = 35.5%) with giant
tumours of the parotid gland with histological type of pleo-

Age
•

morphic adenoma [7].

The age of the first tumor manifestation varied between 20
and 40 years [7].

are malignant and half of them are Carcinoma Ex Pleomorphic
Adenoma.

Approximately 80% of parotid masses are benign; of these,
uniformly characterized by a slow-growing [9]. As we ana-

•

51% in female). 21 patients were male (49%) and 22 patients
were female (51%).

This data are similar to what we found in our review, consid-

80% are pleomorphic adenomas. These tumors are almost

Gender
•

[8].

of these 43 tumors are PA). Of these tumors, 12 of 43 tumor

ex pleomorphic adenoma and pleomorphic adenoma it’s

riables, in fact the degree of connection (Cramer’s V index)

45% of the total, most of which occurred in the parotid gland

ering the percentage of pleomorphic adenoma that 47% (20

The dependence between age and histology in carcinoma

relevant. There is a strong correlation between the two va-

Spiro have reviewed a 35-year experience with 2,807 patients

•
•

•

lyzed in the review, only 2 cases appears to be characterized
by a fast development and malignant histology.

Schultz-Coulon analyzed the transformation of giant PA in car-

cinoma; in 3 cases (= 10%) malignant areas were found within
the tumor [7].

Auclair Pl., et al. concluded that malignant transformation in
pleomorphic adenoma ranges from 1.9% to 23.3% [10].

The risk increases in tumours with long-standing evolution,
recurrence, advanced age of the patient and location in a
major salivary gland [11].

According to Eneroth and Zettemberg, the risk of malignant

transformation increases from 1.6% in tumours with less than
5 years of evolution, to 9.5% for those present for more than
15 years [12].
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•

All the giant pleomorphic adenomas analyzed in our review
appear to be with long latency and in 20% of cases with an
evolution in malignant in 20 years [14-16].

Reasons of delay

It appears that at all times erroneous information and action on

the part of the family physician has been one of the main reasons
for postponing surgical treatment for too long [7].

The reasons of this delay is explained by the patients to two ma-

jor reasons (others are not reported): socio-economical problems
(8 patients) and the refusal of surgical therapy (9 patients).

Analyzing the long development of these tumors, we assume a

3.
4.
5.
6.

psychological problem in giant lesions, rather than a problem of

7.

than half of the cases is to be traced into fear of surgery [7,8].

8.

accessibility to surgical treatment, as many patients in countries
with good health systems were not treated. The reason in more

Conclusion
•
•

From our review we can state that.

•

a peak between 40 and 45 years.

•

•

Giant lesions are more frequent between 41 and 73 years, with
The suggested dimensional cut off for the term “giant” can be
set at 6 cm.

Apparently there is no geographical prevalence but this might
also connected to the shortage of reports from undeveloped
countries.

•

No sex prevalence was noted.

•

cases with malignant evolution, always time related.

•

The histology is still more frequently benign, despite some
The average time since clinical onset to giant transformation reported, resulting in 7 years.

We have found a 20% of evolution in malignant tumor of giant

pleomorphic adenoma in 20 years), this rate is higher to the
rates found in literature for normal-sized tumors. The absence
of surgery leads to an increased size of the neoformation, a

higher risk of cancer evolution, for these reasons timely surgery in salivary gland neoplasm is always advisable.
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