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Abstract 

Background Salivary gland tumors are a group of tumors which are highly heterogeneous, and they are uncommon 
among children and young adults. We aimed to investigate the predictors of recurrence and disease-free survival for 
salivary gland tumors among children and young adults.

Methods We retrospectively extracted clinical, pathologic, and follow-up data of patients who were diagnosed histo-
logically with salivary gland tumors from January 2013 to December 2018 at the department of pathology, Makerere 
University in Kampala, Uganda. Then, we applied Cox regression analysis to determine the predictors of disease-free 
survival using hazard ratio as the measure of probability of the survival with 95% confidence interval. We also used 
Kaplan–Meier curves to analyze the disease-free survival. P ˂ 0.05 was considered significant.

Results A total of 144 patients with salivary gland tumors were included in the present study who were aged not 
more than 20 years with mean age of 13.9 ± 4.5 years. Over one quarter (26.4%, n = 38) of the salivary gland tumors 
that were analyzed in the present study were malignant. The prevalence of recurrence was (27.1%, n = 39), and the 
mean disease-free survival was 58.7 ± 1.9 months. Category of the salivary gland (AHR = 1.36, 95% CI = 0.137–0.942, 
p = 0.037) and behavior of the tumors (AHR = 1.82, 95% CI = 0.729–0.990, p = 0.023) were the potential predictors of 
disease-free survival.

Conclusion Over one quarter of the patients had malignant salivary tumors, and also, one-third of the patients 
developed recurrence at the end of the follow-up period of 6 years. Involvement of minor salivary glands and having 
a malignant salivary gland tumor both have shown increased risk of recurrence as well as short disease-free survival. 
Therefore, patients with minor salivary gland involvement and those with malignant variants require optimal surgical 
resection of the tumors for possible prevention of early recurrence and increasing the survival of the patients without 
relapse of such tumors after initial resection of the primary lesions.

Keywords Salivary gland tumors, Recurrence, Disease-free survival, Predictors

*Correspondence:
James J. Yahaya
mashimba2009@yahoo.com
1 Department of Pathology, Muhimbili University of Health and Allied 
Sciences (MUHAS), Dar-Es-Salaam, Tanzania
2 Department of Pathology, Muhimbili National Hospital, Dar-Es-Salaam, 
Tanzania
3 Deparment of Pathology, School of Health Sciences, Soroti University, 
Soroti, Uganda

4 Department of Pathology, Faculty of Health Sciences, Soroti University, 
Soroti, Uganda

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43163-023-00397-0&domain=pdf


Page 2 of 11Vuhahula et al. The Egyptian Journal of Otolaryngology           (2023) 39:33 

Background
Salivary gland tumors (SGTs) are a relatively rare group of 
heterogeneous neoplastic lesions with striking morpho-
logical variation and wide difference in incidence world-
wide [1, 2]. SGTs represent less than 5% when compared 
to their incidence in the population of adults [3]. SGTs 
are broadly classified into benign and malignant tumors. 
Epidemiologically, benign SGTs predominate malignant 
types of SGTs which  account for approximately 5% of 
all head and neck cancers [4–6]. SGTs show an inherent 
biological behavior that may dictate their propensity for 
recurrence after a couple of years following treatment [4].

Despite instituting treatment to patients with SGTs, 
yet recurrences have been reported in various hospital 
settings. Surgery with or without postoperative radio-
therapy has resulted in effective disease control for many 
patients, though disease recurrence, in the form of both 
locoregional recurrence and distant metastasis, has been 
reported to occur beyond 20  years after completion of 
definitive treatment [4, 7]. The diversity of SGTs in terms 
of histopathology affects the recurrence rate and disease-
free survival (DFS) and therefore creating challenges 
to the available treatment options [4, 8, 9]. Studies have 
shown that patients with SGTs have variable overall sur-
vival rates [10, 11] and DFS [12, 13]. These have impli-
cations in prognostication of such tumors. Some studies 
have reported various molecular aberrations of SGTs that 
have been suggested to compromise prognosis [14–16], 
though this remains controversial to date and yet not well 
reported.

Regarding local and regional recurrence of SGTs, stud-
ies have reported contrasting results. In a study by Fu 
et al., local and regional recurrence were found to be 28% 
and 6%, respectively [17]; however, such results seem to 
be more favorable than those reported elsewhere [18, 
19]. For instance, in a study that was conducted by Spiro 
where most patients were treated with surgery only, a 
locoregional recurrence rate of 39% for the parotid gland, 
and an even higher rate (60%) for submandibular and 
minor SGTs, was reported [20]. Another study reported 
a local recurrence and regional recurrence rate of 21% 
and 10%, respectively [5]. Also, Armstrong et al. reported 
locoregional recurrence rate of 40% for combined treat-
ment (surgery and postoperative radiotherapy) and 69% 
for surgery alone [21].

There is quite scanty data regarding recurrence rate and 
disease-free survival of patients with SGTs particularly 
children and young adults in most of sub-Saharan Afri-
can countries in which Uganda is included. This affects 
both understanding and practice in the management of 
patients with SGTs. Therefore, we aimed to determine 
recurrence and DFS and their predictors among children 
and young adults with SGTs.

Methods
Study design and setting
This was a retrospective follow-up study which was con-
ducted at the Department of Pathology, Makerere Col-
lege of Health Science (MakCHS), which is a constituent 
of Makerere University in Kampala, Uganda. All clini-
cal and histopathological data were obtained from the 
Department of Pathology, whereas follow-up data were 
obtained from the Kampala Cancer Registry which is also 
under the Department of Pathology.

Patients’ characteristics and selection criteria
This study consisted of data of patients who were diag-
nosed histologically from January 2013 to December 
2018. After being diagnosed, they were treated and fol-
lowed up for 6  years (from January 2013 to December 
2018). All cases with complete clinical information (age, 
sex, tumor size, tumor behavior, anatomical location, and 
category of salivary gland involved), histological result 
(definitive histopathological diagnosis), and follow-up 
information (duration of follow-up since diagnosis to last 
contact and vital status at last contact) were included in 
the analysis. We excluded all cases of incomplete clinical 
information, missing histological diagnosis, and incom-
plete follow-up data.

Sampling method and sample size estimation
The sampling method used was convenience sampling 
(non-probability method) in which sampling of the cases 
was done simultaneously until all the cases with the 
inclusion criteria were included in the analysis. A total of 
144 cases with SGTs aged not more than 20 years were 
included in the present study.

Follow‑up procedure of the patients
We used retrospective follow-up data which were 
recorded and kept at the KCR. Patients were diagnosed 
from January 2013 to December 2018, and they were 
followed up since diagnosis for a period of 6 years. Fol-
low-up of the patients was done through various ways 
including calling the patients and/or relatives using their 
phone numbers and visiting them at their home places. 
All patients that were considered to have been lost to 
follow-up due to refusal to pick the phone calls, unreach-
able phone calls, and having no clinical endpoint at the 
end of the study period were all censored during analysis.

Data collection procedure and research tool
All retrospective clinical data regarding age, sex, duration 
of illness, site of tumor, and biological behavior of the 
tumor were extracted from the patients’ files and entered 
in the data collection sheet which we used as a research 
tool. Pathologic information (histological diagnosis, 
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tumor grade, lymphovascular invasion, and perineu-
ral invasion) was extracted from the patient’s pathology 
report and was entered in the data collection form as 
well. Also, we retrieved the retrospective follow-up data 
of the patients from the KCR, and we included them in 
the analysis of both recurrence and DFS.

Statistical analysis
We used SPSS program version 23.0 (IBM statistics, 
Chicago, USA). Data cleaning was performed by run-
ning frequencies and crosstabs. All continuous variables 
were summarized in mean ± standard deviation (SD) 
and median (interquartile range (IQR)), and all categori-
cal variables were presented in frequencies and propor-
tions. Cox regression analysis was the model which was 
used in determining the prognostic factors for recurrence 
and DFS of the patients. Hazard ratios (HRs) were the 
measure of risk of recurrence and short DFS which were 
determined at 95% confidence interval (CI). The clinical 
endpoint in this study was development of recurrence. In 
analyzing the DFS, we used Kaplan–Meier curves with 

log rank test as a measure of the p-value for comparing 
of development of recurrence between two groups of 
every study variable. A two-tailed p <  0.05 was consid-
ered significant.

Results
Selection process of the patients included in the analysis
For the period of 6  years (2013–2018), a total of 1972 
head and neck tumors (HNTs) were diagnosed at the hos-
pital. Of the 1972 HNTs, 483 tumors were SGTs in both 
adulthood and pediatric populations. Figure 1 shows the 
schematic selection process of the study cases.

Clinical information of the patients
A total of 144 patients with SGTs were included in 
the present study. The mean age of the patients was 
13.9 ± 4.5  years (range: 3–20  years). Over half (55.6%, 
n = 80) of the patients were females with male to female 
ratio of 1:1.3. Most (44.4%, n = 64) of the subjects were 
in age group of 16–20  years. The vast majority (73.6%, 
n = 106) of the SGTs were benign, and also, majority 

Head and neck tumours: 1972 Non-salivary gland tumours: 1489

Salivary gland tumours: 483 Non-pediatric cases: 312

Pediatric salivary gland tumours: 171 9 cases with missing clinical 
data: excluded

6 cases with spoilt tissue blocks: excluded

4 cases of cystic lesions: excluded

5 cases of inflammatory lesions: excluded

3 cases of harmatomatous lesions: excluded

Included cases in the study: 144

Fig. 1 Schematic process of selection of the study cases
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(73.6%, n = 106) of the tumors were involving major sali-
vary glands.

The overall mean tumor size and that for benign and 
malignant SGTs were 7.4 ± 4.6  cm, 7.3 ± 5.3  cm, and 
7.6 ± 1.8  cm, respectively. Majority (75.7%, n = 109) of 
the patients had tumor size > 5 cm. The recurrence rate of 
SGTs was 27.1% (n = 39) with mean duration for recur-
rence of 57.4 ± 23.7  months. The first patient was diag-
nosed with a recurrent disease after 7 months after initial 
surgical resection of the primary tumor. A total of 27.1% 
(n = 39) SGTs analyzed in the present study were malig-
nant among which 3.5% (n = 5) were metastatic to the 
salivary glands. Most (45.1%, n = 65) of the patients were 
managed surgically, and only 4.2% (n = 6) died. Postop-
erative complications were recorded in 18.1% (n = 26) of 
all the patients that were analyzed. Of those who died, 3 
patients had malignant SGTs, and 1 patient had benign 
SGT along with hypertension. Regarding the distribu-
tion of the masses among patients, we found that most 
(56.9%, n = 82) of the patients had tumor masses involv-
ing the parotid gland followed by involvement of the sub-
mandibular gland which was found in 13.9% (n = 20) of 
all the patients (Table 1).

Clinical features of the patients
Figure 2 shows the clinical characteristics of the patients. 
Majority (72.2%, n = 104) of the patients had non-ulcer-
ating lesions; mobile (62.5%, n = 90) masses and pain-
less masses were found in majority (63.2%, n = 91) of 
the patients. Other clinical features included facial palsy 
(n = 1), sinus discharge (n = 1), and bloody discharge 
(n = 1).

Histopathological diagnosis of the salivary gland tumors
Regarding distribution of the histopathological types 
of the tumors in this study, majority (64.5%, n = 93) of 
the tumors comprised of pleomorphic adenoma, and 
mucoepidermoid carcinoma was the most common 
malignant SGT which comprised (12.5%, n = 18) of all 
malignant SGTs. Of the malignant tumors analyzed, 
approximately one quarter (25.6%, n = 10) were second-
ary to the salivary glands (Table 2).

Disease‑free survival analysis
The follow-up period for the patients was 6  years (2013–
2018) with mean follow-up duration of 57.4 ± 23.7 months. 
A total of 27.1% (n = 39) patients had the event of interest 
(recurrence) at the end of the follow-up period. Also, a total of 
32% (n = 46) patients were lost to follow-up at the end of the 
6 years of the follow-up duration. The mean and proportion 
of DFS in the present study were 58.7 ± 1.9 months (range: 

7–72 months) and 72.9%, respectively. Figure 3a–f presents 
the K-M curves for the DFS based on the compared groups.

Patients who were aged more than 10 years had a rela-
tively reduced duration of living without relapse of the 
disease compared to the patients with less or equal to 
10  years, although the difference was insignificant (log 
rank p = 0.157) (Fig. 3a). The duration of developing recur-
rence between females and males was not distinctively dif-
ferent due to occasions of overlapping survival curves (log 
rank p = 0.689) (Fig. 3b). The probability of surviving with-
out developing recurrence for patients in whom there was 
involvement of minor salivary glands was significantly 
shorter than that of patients with involvement of major 
salivary glands (log rank p = 0.026) (Fig. 3c).

Regarding tumor behavior, we observed that patients 
with malignant SGTs had a highly significantly shorter 
duration of surviving without relapse of the tumors com-
pared with patients who were diagnosed with benign 
tumors (log rank p < 0.001) (Fig. 3d). Patients with SGTs 
with tumor size of ≤ 5 cm had a relatively shorter dura-
tion of before developing recurrence compared to 
patients who had SGTs with tumor size ˃ 5 cm, although 
the difference was insignificant (log rank p = 0.112) 
(Fig.  3e). Additionally, patients who had a lag dura-
tion of ˃ 10  months before seeking medical service had 
a shorter duration of developing relapse after treatment 
than patients who sought medical care in ≤ 10  months 
but without significant difference (log rank p = 0.159) 
(Fig. 3f ).

Prognostic factors for disease‑free survival of the patients
Type of salivary gland and tumor behavior remained to 
be the significant predictors of development of recur-
rence in the present study even after adjusting for each 
variable during multivariate analysis. We found that for 
patients in whom the SGTs had involved major salivary 
glands, the risk of developing recurrence was 1.36 times 
more than in whom SGTs had involved major salivary 
glands, and the difference was significant (AHR = 1.36, 
95% CI = 0.137–0.942, p = 0.037). Also, patients who 
had malignant SGTs had a 1.82-fold increased risk of 
developing recurrence compared with patients who had 
benign SGTs (AHR = 1.82, 95% CI = 0.729–0.990, 0.023). 
The presence of ulceration showed increased risk for 
recurrence under univariate analysis  only. We found 
that patients who were diagnosed with SGTs which were 
ulcerated had a 2.51-fold increased risk of developing 
recurrence compared with other patients in whom the 
SGTs were not ulcerated, but the difference was insig-
nificant (CHR = 2.51, 95% CI = 0.191–0.680, p = 0.002). 
However, this variable did not remain a potential predic-
tor of recurrence under multivariate analysis (Table 3).
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Table 1 Clinical information of the patients investigated (N = 144)

Variable Frequency (n) Percentage (%) Mean ± SD

Age (years) 13.91 ± 4.516

 3–5 14 9.7

 6–10 15 10.4

 11–15 51 35.4

 16–20 64 44.4

Sex
 Male 64 44.4

 Female 80 55.6

Category of salivary gland
 Major 106 73.6

 Minor 38 26.4

Tumor behavior
 Benign 106 73.6

 Malignant 38 26.4

Recurrence
 Present 39 27.1

 Absent 105 72.9

Duration of recurrence (months) 57.42 ± 23.652

 7–12 10 6.9

 13–36 26 18.1

 37–60 6 4.2

 61–72 102 70.8

Methods of recurrence detection
 Physical examination 91 63.2

 Imaging 53 36.8

Tumor size (cm) 7.41 ± 4.586

  ≤ 5 35 24.3

  > 5 109 75.7

Duration of onset of symptoms to hospitalization 
(months)

27.35 ± 26.761

  ≤ 10 44 30.6

  > 10 100 69.4

Lymph node involvement
 Yes 16 41.0

 No 23 59.0

Tumor grade
 I 8 20.5

 II 17 43.6

 III 14 35.9

Category of malignant tumors
 Primary 34 23.6

 Metastatic tumors to salivary glands 5 3.5

Treatment modalities
 Surgery 65 45.1

 Surgery and radiotherapy 15 10.4

 Radiotherapy 21 14.6

 Chemotherapy 30 20.8

 Radiochemotherapy 13 9.0

Complications
 Facial nerve weakness 13 9.0
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Discussion
Large studies that highlight on SGTs in either pediatric or 
young adults are very scarce. Most of studies available in 
the English literature include case reports and case series. 
This may pose challenges regarding comparison of vari-
ous characteristic features of SGTs across studies includ-
ing ascertaining for proper management approaches due 
to lack of large studies with large power.

In our study, the male to female ratio was 1:1.3 indicat-
ing that the incidence of SGTs among females was rela-
tively higher than that of males. Also, the vast majority 
of patients analyzed in our study were diagnosed with 

benign SGTs which were more located in the parotid 
gland. This is similar to the findings in the previous stud-
ies of Scaramellin et al. and Da Cruz Perezi et al. which 
both included pediatric patients, and it was reported 
that majority of the patients were females [22, 23]. How-
ever, Ethunandan et al. reported male preponderance in 
their study which also included patients aged not more 
than 18  years [24]. Other two previous studies [6, 23] 
which included adult patients also reported male pre-
ponderance contrary to the finding in the study of Iyad 
et  al. which reported female preponderance among 
adult patients with SGTs [25]. Lack of studies with large 

Table 1 (continued)

Variable Frequency (n) Percentage (%) Mean ± SD

 Frey’s syndrome 8 5.6

 Keloid formation 5 3.5

Status of the patients at last contact
 Alive 120 83.3

 Dead 6 4.2

 Unknown 18 12.5

Anatomical location
 Buccal 15 10.4

 Soft palate 14 9.7

 Hard palate 7 4.9

 Parotid gland 82 56.9

 Submandibular gland 20 13.9

 Sublingual gland 4 2.8

 Lower lip 2 1.4

Fig. 2 Clinical presentation of the patients (N = 144)
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samples for patients with SGTs particularly for pediatric 
patients may explain the difference in the incidence of 
SGTs as per sex of the patients in the studies reported.

The recurrence rate from initial surgical removal of the 
primary tumors in our study was generally higher com-
pared with, for example, recurrence rates of 8.5%, 9.4%, 
and 13% but lower than 44.2% and close to 26.1% which 
were reported in previous studies [23, 24, 26–28]. How-
ever, the recurrence rate in our study was similar to that 
which was reported in the studies of Gilbert et  al. and 
Cruz et  al. which included adult patients [23, 29]. Dif-
ferent biological and modifiable factors may explain the 
difference of recurrence rate for SGTs observed in vari-
ous studies. For instance, for studies which included only 
malignant SGTs, it was reported that a significant num-
ber of patients developed recurrence at a short time fol-
lowing surgical removal of the primary tumors [30]. Also, 
studies that included only adult patients showed quite 
higher recurrence rates of SGTs compared with recur-
rence rates of SGTs reported in studies which included 
only children and adolescents.

Table 2 Histopathological subtypes of the salivary gland tumors 
(N = 144)

Variables Frequency (n) Percentage (%)

Benign tumors
 Pleomorphic adenoma 93 64.5

 Granular cell tumor 2 1.4

 Lymphangioma 3 2.1

 Oncocytoma 3 2.1

 Carvenous hemangioma 5 3.5

 Warthin tumor 2 1.4

Malignant tumors
 Mucoepidermoid carcinoma 18 12.5

 Rhabdomyosarcoma 8 5.6

 Squamous cell carcinoma 3 2.1

 Adenoid cystic carcinoma 3 2.1

 Adenocarcinoma 4 2.8

Fig. 3 a K-M curves for disease-free survival of the patients based on age of the patients. b K-M curves for disease-free survival of the patients 
based on sex to recurrence. c K-M curves for disease-free survival of the patients based on type of the salivary glands. d K-M curves for disease-free 
survival of the patients based on tumor behavior. e K-M curves for disease-free survival of the patients based on tumor size. f K-M curves for 
disease-free survival of the patients based on duration of illness



Page 8 of 11Vuhahula et al. The Egyptian Journal of Otolaryngology           (2023) 39:33 

Survival of patients with SGTs after initial surgi-
cal removal of the primary tumors has been found 
to be influenced by a number of factors. The DFS of 
91.7% which was reported in a study of Ethunandan 
et  al. included pediatric and adolescent patients with 
SGTs [24]. Another study which also included chil-
dren reported DFS of 63% which is lower than the DFS 
in the present study [23]. Furthermore, three studies 
which included adult patients with SGTs reported DFS 
of 54.6% [31] and 69% [32] which were lower than DFS 
observed in the present study but close to 71% which 
was reported in the study of Chen et al. [4]. Although it 
has been shown that the survival of children and ado-
lescent patients with SGTs is better than that of adults 
aged more than 50 years [33], still such relation is not 
very linear because some discrepancies have been 
reported. This could be explained by a number of fac-
tors including variation in the follow-up duration, dif-
ference of timely medical hospitalization, and lack of 
availability of sophisticated surgical and radiotherapy 
in other parts of the world where patients are more 
likely to develop recurrence and metastasis, and even 
they may be diagnosed with residual disease which all 
are more likely to contribute to poor prognosis [6, 33].

DFS like other forms of survival such as overall sur-
vival, cause-specific survival, and progression-free 
survival for SGTs is  either positively or negatively influ-
enced by variables such as tumor behavior, age, sex, 
lymph node involvement, and tumor size [23, 25, 29]. 
Although patients with tumor size of more than 10  cm 
at diagnosis in our study had increased risk of short or 
poor DFS compared to patients with tumor size of less 
than 10 cm, but the association was not significant con-
trary to the findings in the studies of Sultan et al. and Da 
Cruz Perez et al. [23, 25]. Studies have shown that large 
primary tumors are more likely to spread to adjacent and 
distant body parts [29, 34]. Also, large tumors are more 
likely to pose treatment challenges including inability to 
be excised completely due to involvement of vital struc-
tures such as nerves and blood vessels [35].

Furthermore, we observed that patients with involve-
ment of minor salivary glands had shorter DFS compared 
with patients in whom there was involvement of major 
salivary glands similar to the observation in the study of 
Therkildsen et al. [36]. In another study, it was found that 
over 50% of SGTs that develop in minor salivary glands 
were more likely to be malignant despite low incidence of 
SGTs in minor salivary glands compared with major sali-
vary glands [37]. This may be due to the fact that malig-
nant SGTs are more likely to develop in minor salivary 
gland than major salivary glands [38]. Although malig-
nant SGTs are rare, they are known for metastasis, and 
they are attributed to poor overall survival, high cause-
specific survival, and short DFS [39, 40]. This is similar 
to the observation in our series in which it was observed 
that patients with malignant SGTs had significantly 
shorter DFS than those with benign SGTs. Malignant 
SGTs usually grow by infiltrating into adjacent struc-
tures, spread easily to cervical lymph nodes, and the vast 
majority of them have high grade [41].

Other factors including age and male sex in our study 
were not associated with decreased DFS unlike findings 
in other studies [23, 25, 29, 36] in which male sex and 
old age were associated with poor overall survival and 
decreased DFS. It has been reported that the prognosis of 
children and adolescent patients with SGTs is better than 
that of adult patients because of lower frequencies of cer-
vical spreading, the absence of local soft tissue extension, 
and having tumors with low tumor grades [25].

The accepted guidelines for the management of SGTs 
are based on either the tumor is benign or malignant. 
Benign SGTs are treated by total surgical excision, and 
all surgical margins must be ensured that are free from 
the tumor cells [42]; however, enucleation is no longer 
recommended due to high risk of recurrence and pos-
sibility of damage to the facial nerve [43]. Postoperative 
radiotherapy is recommended commonly for cases with 

Table 3 Prognostic factors for disease-free survival of the 
patients

Univariate analysis Multivariate analysis

Variables CHR (95% CI) p AHR (95% CI) p

Age (years)
  ≤ 10 Ref Ref

 ˃ 10 1.67 (0.812–3.423) 0.164 0.75 (0.363–1.557) 0.443

Sex
 Male Ref Ref

 Female 1.14 (0.601–2.155) 0.691 0.89 (0.469–1.702) 0.731

Type of salivary gland
 Major Ref Ref

 Minor 2.77 (1.085–7.093) 0.033 1.36 (0.137–0.942) 0.037
Tumor behavior
 Benign Ref Ref

 Malignant 3.13 (1.658–5.900)  < 0.001 1.82 (0.729–0.990) 0.023
Duration of illness (months)
  ≤ 10 Ref Ref

 ˃ 10 1.58 (0.0829–3.012) 0.165 0.88 (0.392–1.983) 0.760

Tumor size (cm)
  ≤ 10 Ref Ref

 ˃ 10 1.99 (0.834–4.750) 0.121 1.46 (0.587–3.622) 0.417

Presence of ulceration
 Yes 2.51 (0.191–0.680) 0.002 0.55 (0.260–1.225) 0.148

 No Ref Ref
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recurrence because it has proven to increase locore-
gional control and it has minimum chance of causing 
damage to the facial nerve [43]. Malignant SGTs are 
managed depending the clinical stage of the tumor. 
Both stage 1 and stage 2 malignant SGTs which have 
no any evidence of lymph node metastasis are man-
aged by radical resection with optimal preservation of 
facial nerves together with long-term follow-up which 
is necessary for prevention of recurrence [44]. Primary 
malignant tumors (stages 3 and 4a) which usually are 
greater than 4  cm in size with a tendency to invade 
adjacent bones and nerves are managed by radical sur-
gical resection with any involved tissues in order to 
ensure negative surgical margin 84.

Partial or total parotidectomy is used for treatment of 
advanced SGTs together with extensive excision of the 
involved adjacent tissue when there is evidence for peri-
neural invasion (PNI) and connective tissue infiltration 
[45]. Also, lateral temporal bone or pharyngo-maxillary 
space resection may be necessary in very severe cases of 
malignant SGTs involving parotid glands [46]. Although 
both submandibular and sublingual SGTs are supposed 
to be radically resected along with removal of the adja-
cent structures such as branches of facial nerves, the 
floor of the mouth, and a part of the mandible, the nature 
of such anatomical locations poses challenge with oper-
ability of the tumors from such anatomical sites [47]. 
Also, one study showed that lymphadenectomy helps to 
clear the gross disease [48]. In patients with evident cer-
vical lymph node metastasis, a modified radical or total 
radical neck dissection is often performed to ensure 
complete removal of cancerous entities [42, 43]. For stage 
4b primary tumors which are extensive and they involve 
craniofacial base and pterygoid plates, these are managed 
using definite radiotherapy and/or chemotherapy due to 
inoperability [42].

While surgical intervention with negative margins 
alone may be sufficient to terminate benign or small low-
grade salivary gland tumors, malignant neoplasms would 
require adjuvant radiotherapy postoperatively. The appli-
cation of adjuvant radiotherapy is often prescribed to 
patients in the advanced or recurrent stages, with lymph 
node metastasis, tissue infiltration, and undetermined 
margins [42, 43]. Systemic chemotherapy is reserved for 
cases with distant metastasis. There are numerous both 
mono- and poly-chemotherapy that are used as a pallia-
tive treatment for patients with SGTs that do not ben-
efit from local treatment modalities such as surgery or 
radiation [49]. However, Due to lack of congruent evi-
dence-based data, the decision of using either adjuvant 
chemotherapy in the treatment of malignant SGTs or as 
a palliative agent must be on case by case so as to prevent 
possible related complications [50].

Our study had some limitations including the follow-
ing: small sample size seen in the present study contrib-
uted to low power of the study. Also, availability of a 
small population size limited the use of systematic sam-
pling which might have prevented issue selection bias. A 
relatively short duration of follow-up might have contrib-
uted to lack of sufficient observation of the occurrence of 
the clinical endpoints.

Conclusions
Our study has shown a number of children and young 
adults with relatively a large percentage of malignant 
SGTs. Also, this study reports a significantly high rate of 
recurrence which was marked by short mean DFS in a lot 
of children and young adults from a resource-limited set-
ting. Additionally, it has been shown that having a malig-
nant SGT and location of such SGTs in minor salivary 
glands both showed correlation with high recurrence and 
short DFS. Therefore, these independent predictors of 
recurrence and DFS in this study may be used as criteria 
for close follow-up of patients after undergoing surgical 
removal of the primary SGTs in order to monitor recur-
rence and/or short DFS.

Acknowledgements
All authors are grateful to the employees of the Kampala Cancer Registry for 
their support.

Authors’ contributions
EAMV, conception, data curation, methodology, and writing the first draft of 
the paper; JJY, conception, designing, curation of data, methodology, and 
writing of the first draft of the manuscript; AIN, methodology, curation of 
data, and writing the first draft of the manuscript; EDM, conception, curation 
of data, and writing of the first draft of the manuscript; and ZSA, conception, 
designing, and writing the first draft of the manuscript. The authors read and 
approved the final manuscript.

Funding
There were no funds that were received for supporting preparation of this 
work.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval was obtained from the institutional review board (IRB) of the 
School of Biomedicine of Makerere College of Health Sciences. Consent to 
participate is not required as it is a retrospective study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 4 November 2022   Accepted: 27 January 2023



Page 10 of 11Vuhahula et al. The Egyptian Journal of Otolaryngology           (2023) 39:33 

References
 1. Di Villeneuve L, Souza IL, Tolentino FDS, Ferrarotto R, Schvartsman G 

(2020) Salivary gland carcinoma: novel targets to overcome treatment 
resistance in advanced disease. Front Oncol 10(October):1–12

 2. Namboodiripad PCA (2014) A review: immunological markers for 
malignant salivary gland tumors. J Oral Biol Craniofacial Res. 4(2):127–134. 
https:// doi. org/ 10. 1016/j. jobcr. 2014. 05. 003

 3. Jensen JS, Grønhøj C, Garset-Zamani M, Westergaard-Nielsen M, Bjørndal 
K, Kiss K et al (2021) Incidence and survival of salivary gland cancer in 
children and young adults in Denmark: a nation-wide study for the 
period 1990–2015. Int J Pediatr Otorhinolaryngol 143(January):1–5

 4. Chen AM, Garcia J, Granchi PJ, Johnson J, Eisele DW (2008) Late recur-
rence from salivary gland cancer: when does “cure” mean cure? Cancer 
112(2):340–344

 5. Spiro RH, Armstrong J, Harrison L, Geller NL, Lin SY, Strong EW (1989) 
Carcinoma of major salivary glands: recent trends. Arch Otolaryngol Neck 
Surg 115(3):316–321

 6. Terhaard CHJ, Lubsen H, Van Der Tweel I, Hilgers FJM, Eijkenboom WMH, 
Marres HAM et al (2004) Salivary gland carcinoma: Independent prog-
nostic factors for locoregional control, distant metastases, and overall 
survival: results of the Dutch Head and Neck Oncology Cooperative 
Group. Head Neck 26(8):681–693

 7. Mendenhall WM, Morris CG, Amdur RJ, Werning JW, Hinerman RW, Villaret 
DB (2004) Radiotherapy alone or combined with surgery for adenoid 
cystic carcinoma of the head and neck. Head Neck 26(2):154–162

 8. Israel Y, Rachmiel A, Gourevich K, Nagler R (2019) Survival probabilities 
related to histology, grade and stage in patients with salivary gland 
tumors. Anticancer Res 39(2):641–647

 9. Prekazi-Loxha M, Rusinovci S, Stubljar D (2019) Rates of tumour recur-
rences and metastases after surgical removal of malignant salivary gland 
tumours throughout 5-years of follow-up: a retrospective single-centre 
study. Oral Maxillofac Surg Cases 5(3):100105

 10. Pinheiro J, Sá Fernandes M, Pereira AR, Lopes JM (2018) Histological 
subtypes and clinical behavior evaluation of salivary gland tumors. Acta 
Med Port 31(11):641–647

 11. Lombardi D, Accorona R, Lambert A, Mercante G, Coropciuc R, Paderno A 
et al (2018) Long-term outcomes and prognosis in submandibular gland 
malignant tumors: a multicenter study. Laryngoscope 128(12):2745–2750

 12. Šteiner P, Andreasen S, Grossmann P, Hauer L, Vaněček T, Miesbauerová 
M et al (2018) Prognostic significance of 1p36 locus deletion in adenoid 
cystic carcinoma of the salivary glands. Virchows Arch 473(4):471–480

 13. Boon E, Valstar MH, van der Graaf WTA, Bloemena E, Willems SM, Meeuwis 
CA et al (2018) Clinicopathological characteristics and outcome of 31 
patients with ETV6-NTRK3 fusion gene confirmed (mammary analogue) 
secretory carcinoma of salivary glands. Oral Oncol 82(April):29–33

 14. Gallo O, Franchi A, Bianchi S, Boddi V, Giannelli E, Alajmo E (1995) P53 
oncoprotein expression in parotid gland carcinoma is associated with 
clinical outcome. Cancer 75(8):2037–2044

 15. Yamazaki M, Fujii S, Murata Y, Hayashi R, Ochiai A (2010) High expres-
sion level of geminin predicts a poor clinical outcome in salivary gland 
carcinomas. Histopathology 56(7):883–892

 16. Routhier A, Astuccio M, Lahey D, Monfredo N, Johnson A, Callahan W et al 
(2010) Pharmacological inhibition of Rho-kinase signaling with Y-27632 
blocks melanoma tumor growth. Oncol Rep 23(3):861–867

 17. Fu KK, Leibel SA, Levine ML, Friedlander LM, Boles R, Phillips TL (1977) 
Carcinoma of the major and minor salivary glands. Analysis of treatment 
results and sites and causes of failures. Cancer 40:2882–2890

 18. Borthne A, Kjellevold K, Kaalhus O, Vermund H (1986) Salivary gland 
malignant neoplasms: treatment and prognosis. Int J Radiat Oncol Biol 
Phys 12(5):747–754

 19. Fitzpatrick PJ, Theriault C (1986) Malignant salivary gland tumors. Int J 
Radiat Oncol Biol Phys 12(10):1743–1747

 20. Spiro RH (1986) Salivary neoplasms: overview of a 35-year experience 
with 2,807 patients. Head Neck Surg 8(3):177–184

 21. Moore AM (1966) Malignant tumors of salivary gland origin. Plast Recon-
str Surg 38(5):485

 22. Guzzo M, Andrea F, Ilaria M, Paola C, Lorenza G, Natalia P et al (2006). 
Salivary gland neoplasms in children: the experience of the Istituto Nazi-
onale Tumori of Milan. Pediatr Blood Cancer 47:806–810

 23. Da Cruz Perez DE, Pires FR, Alves FA, Almeida OP, Kowalski LP (2004) 
Salivary gland tumors in children and adolescents: a clinicopathologic 

and immunohistochemical study of fifty-three cases. Int J Pediatr Otorhi-
nolaryngol 68(7):895–902

 24. Ethunandan M, Ethunandan A, Macpherson DW, Conroy B, Pratt C (2003) 
Parotid neoplasms in children: experience of diagnosis and management 
in a district general hospital. Int J Oral Maxillofac Surg 32(4):373–377

 25. Sultan I, Galindo CR, Al-sharabati S, Guzzo M, Casanova M, Ferrari 
A (2011) Salivary gland carcinomas in children and adolescents : a 
population-based study, with comparison to adult cases. Head Neck 
(October):1476–81.

 26. Melchionda F, Oncology P, Spreafico F, Unit PO, Hematooncology P, Ciceri 
S et al (2013) Letter to the editor a novel WT1 mutation in familial wilms 
tumor. Pediatr Blood Cancer. February:1388–1389

 27. Ata-ali J, Zurriaga O, Alberich C (2016) Incidence and survival rates for 
malignant salivary gland tumors. 58(1):67–73

 28. Ritwik P, Brannon RB (2012) A clinical analysis of nine new pediatric and 
adolescent cases of benign minor salivary gland neoplasms and a review 
of the literature. J Med Case Rep 6(1):1 (Available from: Journal of Medical 
Case Reports)

 29. Gilbert MR, Sharma A, Schmitt NC, Johnson JT, Ferris RL, Duvvuri U et al 
(2016) A 20-year review of 75 cases of salivary duct carcinoma. JAMA 
Otolaryngol - Head Neck Surg 142(5):489–495

 30. Bentz BG, Anthony Hughes C, Lüdemann JP, Maddalozzo J (2000) Masses 
of the salivary gland region in children. Arch Otolaryngol - Head Neck 
Surg 126(12):1435–1439

 31. Cruz A, Magalhães H, Pereira FF, Dinis J, Vieira C (2020) A 10-year review of 
primary major salivary gland cancers. pp 1–10

 32. Ellies M, Schaffranietz F, Arglebe C, Laskawi R (2006) Tumors of the 
salivary glands in childhood and adolescence. J Oral Maxillofac Surg 
64(7):1049–1058

 33. Düzova M, Turkan TS (2021) Survival outcomes and prognostic factors 
in salivary gland cancers treated by surgery and adjuvant radiotherapy. 
Namık Kemal Tıp Derg. 9(2):108–115

 34. Choi SY, Lee E, Kim E, Chung MK, Son YI, Baek CH et al (2021) Clinical 
outcomes of bulky parotid gland cancers: need for self-examination and 
screening program for early diagnosis of parotid tumors. BMC Cancer 
21(1):1–9

 35. Nagy JA, Chang SH, Dvorak AM, Dvorak HF (2009) Why are tumour 
blood vessels abnormal and why is it important to know? Br J Cancer 
100(6):865–869

 36. Therkildsen MH, Christensen M, Andersen LJ, Schiødt T, Hansen HS 
(1998) Salivary gland carcinomas: prognostic factors. Acta Oncol (Madr) 
37(7–8):701–713

 37. Speight PM, Barrett AW (2020) Salivary gland tumours: diagnostic chal-
lenges and an update on the latest WHO classification. Diagn Histo-
pathol. 26(4):147–158. https:// doi. org/ 10. 1016/j. mpdhp. 2020. 01. 001

 38. Ogundoyin OO, Olulana DI, Lawal TA (2015) Childhood intussusception: a 
prospective study of management trend in a developing country. African 
J Paediatr Surg 12(4):217–220

 39. Hsieh R (2021) Malignant salivary gland tumors: a short review. Dent Oral 
Maxillofac Res 7(1):1–5

 40. Witt RL (2004) Major salivary gland cancer. Surg Oncol Clin N Am 
13(1):113–127

 41. Pisani P, Airoldi M, Allais A, Valletti PA, Battista M, Benazzo M et al (2020) 
Metastatic disease in head & neck oncology. Acta Otorhinolaryngol Ital 
40(2):S1-86

 42. Mifsud MJ, Burton JN, Trotti AM, Padhya TA (2016) Multidisciplinary man-
agement of salivary gland cancers. Cancer Control 23(3):242–248

 43. Thielker J, Grosheva M, Ihrler S, Wittig A, Guntinas-Lichius O (2018) Con-
temporary management of benign and malignant parotid tumors. Front 
Surg 5(May):1–17

 44. Iyer J, Hariharan A, Cao UMN, Mai CTT, Wang A, Khayambashi P, et al 
(2021) An overview on the histogenesis and morphogenesis of salivary 
gland neoplasms and evolving diagnostic approaches. Cancers (Basel) 
13(15).

 45. Cracchiolo JR, Shaha AR (2016) Parotidectomy for parotid cancer. Otolar-
yngol Clin North Am. 49(2):415–424. https:// doi. org/ 10. 1016/j. otc. 2015. 
10. 007

 46. Aslıer M, Doğan E, İkiz AÖ, Sarıoğlu S, Akman F, Güneri EA (2019) Evalu-
ation of lateral temporal bone resection in locally advanced tumours of 
the parotid gland. Indian J Otolaryngol Head Neck Surg 71:1402–1407

https://doi.org/10.1016/j.jobcr.2014.05.003
https://doi.org/10.1016/j.mpdhp.2020.01.001
https://doi.org/10.1016/j.otc.2015.10.007
https://doi.org/10.1016/j.otc.2015.10.007


Page 11 of 11Vuhahula et al. The Egyptian Journal of Otolaryngology           (2023) 39:33  

 47. Anthony DJ, OshanDeshanjanaBasnayake BM, Mathangasinghe Y, 
Malalasekera AP (2018) Preserving the marginal mandibular branch of 
the facial nerve during submandibular region surgery: a cadaveric safety 
study. Patient Saf Surg. 12(1):1–5

 48. Adelstein DJ, Koyfman SA, El-Naggar AK, Hanna EY (2012) Biology and 
management of salivary gland cancers. Semin Radiat Oncol. 22(3):245–
253. https:// doi. org/ 10. 1016/j. semra donc. 2012. 03. 009

 49. Minichsdorfer C (2020) Systemic therapy for metastatic salivary gland 
tumors—challenges and novel concepts. Memo - Mag Eur Med Oncol 
13(4):400–404

 50. Colombo E, Van Lierde C, Zlate A, Jensen A, Gatta G, Didonè F et al (2022) 
Salivary gland cancers in elderly patients: challenges and therapeutic 
strategies. Front Oncol 12(November):1–29

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.semradonc.2012.03.009

	Predictors of recurrence and disease-free survival for salivary gland tumors among children and young adults in Kampala, Uganda: a retrospective follow-up study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study design and setting
	Patients’ characteristics and selection criteria
	Sampling method and sample size estimation
	Follow-up procedure of the patients
	Data collection procedure and research tool
	Statistical analysis

	Results
	Selection process of the patients included in the analysis
	Clinical information of the patients
	Clinical features of the patients
	Histopathological diagnosis of the salivary gland tumors
	Disease-free survival analysis
	Prognostic factors for disease-free survival of the patients

	Discussion
	Conclusions
	Acknowledgements
	References


