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Abstract
Background and Purpose: Paragangliomas are rare tumors of the head and
neck. Their management remains problematic and varies considerably depending on the center. This study reported 14 years of experience in the management of head and neck paraganglioma (HNPGls). We aimed to assess the
therapeutic results of these tumors in terms of local control and overall survival. Materials and Methods: We included 16 patients followed for HNPGls
and treated by radiotherapy from January 2006 to June 2018 in the National
Institute of Oncology in Rabat. Results: The median age was 44.5 years (15 67). 13 patients were female and three male with a sex ratio of 4.3. Cervical
mass was the common sign (56.3%). All patients received radiation therapy.
This radiation was exclusive in 43.7% of cases or adjuvant to partial surgical
resection in 56.3%. The median dose of radiotherapy was 54 Gy (46 - 60) and
it was delivered by a three-dimensional conformal radiotherapy technique in
15 patients and volumetric modulated arc therapy in one. There were few
acute complications such as grade I and II mucositis and dermatitis. After a
median follow-up of 5.6 years (2 - 13.4), local control, defined by radiological
stability or regression, was obtained in 14 patients, two patients progressed
and one died. Progression-free survival rates at 5 and 7 years were 93.8% and
78.1% respectively, and overall survival at 5 and 7 years was 92.3%. Conclusions: Surgery is the first-line treatment for HNPGls. When surgery is not
possible or incomplete, radiotherapy has its place in the therapeutic strategy
of this rare disease for long-term local control.
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1. Introduction
Paragangliomas or chemodectomas are rare tumors arising from the paraganglia
(neuroendocrine cells) located along the vascular and nerve axes of the head,
neck, and spine. They are usually benign tumors that grow slowly, causing symptoms by compressing adjacent structures [1].
With an incidence of 1 in 30,000 to 100,000, head and neck paragangliomas
(HNPGls) occur, in decreasing order of frequency, in the carotid body (carotid
body paragangliomas), jugular bulb, the vagus nerve (CN X), and the tympanic
branch of the glossopharynx (CN IX) or cervical sympathetic chain [2].
Management for HNPGls includes observation, surgery, external beam radiation therapy (EBRT), or stereotactic radiation therapy (SRT).
The primary and definitive treatment is surgical complete resection. Radiotherapy is indicated as an adjuvant treatment to partial resection or as exclusive
treatment in the case of unresectable tumors or inoperable patients [3].
To the best of our knowledge, publications of cases reports of PGls treated
with RT with an excellent local control exist in the literature. However, few series of cases have been reported in our practice setting [4] [5].
The present study reports therapeutic results of 14 years of experience in the
management of head and neck paragangliomas in our institute.
The main objective was to determine survival rates and the secondary, to assess diagnostic, therapeutic and evolutive aspects.

2. Materials and Methods
This was a retrospective study of 16 patients treated for HNPGls in the radiotherapy department of the National Institute of Oncology in Rabat between January 2006 and June 2018.
We extracted data from patients’ medical records stored in the Excel database
of the Institute’s epidemiology unit.
Eligible patients had a histologically confirmed paraganglioma or, a strong
clinical and imaging suspicion of paraganglioma in the absence of surgery.
17 cases were identified, and 16 patients who received radiotherapy were included in our study. The non-included case was determined after complete surgical removal.
Subsequently, we collected data on patient demographics, tumor characteristics, clinical, paraclinical signs, symptoms, treatments received, and follow-up.
We used SPSS v 20 for data entry and statistical analysis.
Local control and survival rates were estimated using the Kaplan-Meier method. The log-rank test and the Cox proportional hazards regression model were
DOI: 10.4236/jct.2021.125025
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used in the comparison of survival curves. The significance level was 5% or less.

3. Results
The median age was 44.5 years (15 - 67).
13 patients were female and 3 males with a sex ratio of 4.3.
Cervical mass was the common sign (56.3%).
Almost one-third of patients had cranial nerve damage.
The location of the PGl was jugular (6 cases); carotid (5 cases); jugular-tympanic (4 cases) and temporal (1 case).
The size of the tumours ranged from 1.6 to 6.9 cm.
There was histological confirmation in 50% of the cases.
9 patients (56.3%) were class C according to the FISCH staging system (Table
1).
9 patients received surgery.
All patients received radiation therapy, which was adjuvant for incomplete
surgery in 56.3% of cases. The median dose of radiotherapy was 54 Gy (46 - 60).
The technic used as three-dimensional conformal radiotherapy in 15 patients
and modulated volumetric therapy in one.
No patients were treated with stereotactic radiotherapy.
Symptoms improvement in 12 patients.
Table 1. Patient and tumor characteristics.
Characteristics

N = 16

Age*

44.5 (15 - 67)

Gender

male

3 (18.3)

female

13 (81.7)

Development time*

2.5 (1 - 5)

cervical mass

9 (56.3)

tinnitus

3 (18.8)

otalgia

3 (18.8)

vertigo

1 (6.3)

Sign

Cranial nerve damage

Location of the PG

5 (31.2)
jugular

6 (37.5)

carotid

5 (31.3)

jugulo-tympanum

4 (25)

temporal

1 (6.3)

Maximum size of tumor**.

4 (1.6 - 6.9)

Pathological confirmation

8 (50)

FISCH class

class C

9 (56.3)

class D

7 (42.7)

*Median (year); **Median (centimeter), tumor size available in 14 patients.
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Acute complications were grade I-II mucositis in four patients and grade I
dermatitis in two patients.
After a median follow-up of 5.6 years (2 - 13.4). 14 patients achieved local
control, defined as either stability or radiological regression. Two patients progressed and one died of lymph node, mediastinal, and lung metastasis 4 years
after radiotherapy.
Progression-free survival (PFS) rates at 5 and 7 years were 93.8% and 78.1%
respectively and overall survival (OS) rate at 5 and 7 years was 92.3% (Figures
1-4).
In multivariate analysis, age, gender, FISH class, treatment modalities and radiotherapy dose were not associated with PFS or OS (Table 2).
Table 2. Multivariate analysis of factors for progression-free survival and overall survival.
PFS

variable

OS

p value

HR (95% CI)

p value

HR (95% CI)

Age

0.23

0.39 (0.08 - 1.83)

0.76

0.74 (0.10 - 5.21)

Male vs Female

0.85

0.01 (0.00 - 1770)

0.95

0.02 (0.00 - 6158)

Class C vs Class D*

0.24

0.00 (0.00 - 1412)

0.96

0.19 (0.00 - 6158)

Surgery + RT vs RT

0.24

0.00 (0.00 - 1185)

0.96

0.04 (0.00 - 1764)

RT dose ≥54 Gy vs <54 Gy

0.27

0.00 (0.00 - 1170)

0.98

0.34 (0.00 - 6094)

PFS = progression-free survival, OS = overall survival, HR = Hazard Ratio, 95% CI = 95% confidence interval; RT = Radiation therapy; *FISCH stage.

Figure 1. Kaplan-Meier estimates of PFS of head and neck paragangliomas treated with
radiotherapy.
DOI: 10.4236/jct.2021.125025
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Figure 2. Kaplan-Meier estimates of OS for head and neck paragangliomas treated with
radiotherapy.

Figure 3. MRI T1 sequence with an injection of gadolinium, showing on an axial
slice the aspect of a PG extended to the right jugular foramen (tumour surrounded
by the red line) in a 59-year-old patient followed at the National Institute of
Oncology in Rabat.
DOI: 10.4236/jct.2021.125025
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Figure 4. Axial view of the treatment plan of the same patient in Modulated
Volumetric Arc Therapy (VMAT). PTV (Planning Target Volume) 60 Gy (green
line); isodose 57 Gy (95%) in orange.

4. Discussion
We report 14 years of experience in a single center during which 16 patients
were treated for HNPGls. The median age of 44.5 years at the time of diagnosis
was lower than the median age of 50 years found in the literature. In addition,
the maximum and minimum age was extended in most of the publications found.
Thus, according to Kollert et al., the median age was 49 years (26 - 75) and Papaspyrou 52 years (10 - 85) [6] [7]. However, PGls rarely affect children [8].
The female predominance observed in our series was also observed in various
studies, with a sex ratio ranging from 1.7 to 10. According to these publications,
the distribution by sex is related to the location of the tumour. Thus, carotid paragangliomas often affect males, whereas jugular, temporal and vagal paragangliomas are found in women [9] [10] [11].
Paragangliomas are rare tumors often found in the head and neck. They represent 0.6% of all tumours in this region and 3% of all paragangliomas, including
pheochromocytomas [12] [13].
In our series, the tumours were located in the jugular glomus in 37% of cases
and the carotid artery in 31%. This distribution is in line with the literature with
18% - 36% of PG H&N in the jugular and tympanic veins. However, in contrast
to our results, 60% - 80% of paragangliomas were in the carotid and 3% - 4%
vagal [14].
The Fisch and Mattox classification was frequently used for HNPGls. It divides glomus tumors into four classes according to the extent of the tumor, the
destruction of the cortical part of the jugular bulb, and the intracranial extension
DOI: 10.4236/jct.2021.125025
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[15].
56.3% of patients in the present study were class C according to Fisch and
Mattox classification system. Also, the PFS (p = 0.424) and OS (p = 0.954) were
not statistically different between FISCH class C and D. Indeed, all patients with
class D tumors had a C compartment. Both class C and D are advanced tumours
with similar tumor patterns.
Management of paragangliomas varies considerably depending on the center.
Observation, surgery, radiotherapy, and stereotactic radiation may be instituted
alone or in combination. Treatment depends on the size, extent of the tumor, initial treatment, age, overall state, and neurological status of the patient [16].
Surgery is the only therapeutic option that offers immediate and complete
removal of PGls. Surgery aims to have a total resection, but due to their vascularity and the involvement of critical vascular and neural structures, the total
removal of these lesions may be responsible for significant morbidity risks [17].
Thus, surgery is recommended for young patients with a relatively small tumour
that can be completely resected with minimal morbidity. Surgical resection of
larger lesions, particularly those extending to the base of the skull (FISCH class
C or D), may require the resection of cranial nerves. Therefore, they are better
treated with radiotherapy.
Nine patients (56.3%) of the 16 in our series underwent partial surgical resection before adjuvant salvage radiotherapy. Subtotal resection followed by adjuvant radiotherapy had no significant impact on PFS (p = 0.523). This observation was also stated by Chino et al. with non-significant local control (p = 0.31)
[6]. Hinerman and al. concluded that there was no benefit to subtotal surgical
resection [18]. Even more, according to a publication by Gstoettner and al., primary radiotherapy seems to have better results than postoperative radiation after
incomplete tumour resection [10].
In the absence of an indication for surgery, EBRT or SRT can be an effective
and safe alternative for the treatment of PGls. Indeed, radiotherapy has been
used for the last decades as exclusive, combined, or salvage treatment in unresectable tumours or in patients who are not operable due to advanced age or
comorbidities [3].
All 16 patients in our series received external beam radiation therapy (exclusive or adjuvant). 3D conformal radiotherapy (RTC 3D) was used in 15 patients
and modulated volumetric therapy (VMAT) in one. The overall tolerance was
good.
Commonly used radiation doses range from 32 to 60 Gy in 16 to 30 fractions
[3]. Kim et al. examined 200 patients treated with exclusive or adjuvant radiotherapy for residual tumor after surgery and found a 2% local recurrence rate in
patients who received total doses greater than 40 Gy in 4 weeks compared with
22% in those who received less than 40 Gy [19]. In addition, Mumber and Greven found no local recurrence among 15 patients treated with exclusive or adjuvant radiotherapy with prescribed doses of 45 - 60 Gy in 1.43 - 2 Gy/fraction
[20].
DOI: 10.4236/jct.2021.125025
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In our series, the median dose of radiotherapy was 54 Gy (46 - 60), and there
was no benefit in local control at 5 years for doses higher than this median dose
(p = 0.95).
Chino and al. also found no significant difference for doses above 54 Gy (10-year
CL: 91% for <54 Gy versus 88% > 54 Gy, p = 0.71) [6].
Thus, Zabel and col recommend 57.6 to 60 Gy in 1.8 to 2 Gy per fraction as
the optimal dose with conformal techniques [11].
Some authors have analyzed the benefit of using 3D conformal radiotherapy
with or without intensity modulation (IMRT) compared to conventional twodimensional radiotherapy. There was a non-significant trend (p = 0.28) towards
better outcomes with conformal approaches. However, IMRT has the particularity of improving the homogeneity of the dose within the target while sparing the
surrounding normal tissue. Consequently, the use of IMRT in the treatment of
PGls results in better tolerability compared to conventional two-dimensional or
three-dimensional conformal radiotherapy, though strict dosimetric comparisons of dose-volume histograms generated with IMRT and other approaches have
not been described [6].
For more than a decade, stereotactic radiotherapy has proven to be a safe and
effective form of treatment. It is suitable for the treatment of PGs of the base of
the skull base of up to 3 cm [21]. The advantage of using SRT is the highly conformal single fraction delivery of 12 - 20 Gy to the target. Early series using this
technic have reported 75% - 100% local control, with minimal effects on normal
tissue [22] [23] [24] [25] [26]. Three patients in our series with a tumor less than
3 cm could have benefited from SRT, but no indication for SRT was given,
mainly because our institution just recently acquired this technology.
PGls are relatively radiosensitive tumors; however, complete remission with
radiotherapy is rare. In general, with radiotherapy, long-term tumor stabilization or partial regression is the objective [27] [28]. Thus, after a median follow-up of 5.6 years, local control was observed in 14 of our patients, with PFS at
5 and 7 years of 93.8% and 78.1% respectively. The OS at 5 and 7 years was estimated at 92.3%.
Several retrospective series with local control and overall survival rates comparable to ours have been published:
Indeed, Gilbo et al. reported irradiation experience of 131 patients over 45
years, with mean and median follow-up times of 11.5 years and 8.7 years, local
control rates at 5 and 10 years of 99% and 96%, and overall survival rates at 5
and 10 years of 91% and 72% respectively [27]. Zabel et al. also found, after a
median follow-up of 5.7 years (1.6 - 14.7), a crude local tumor control rate of
91% (20 of 22 patients) and an actuarial local tumor control rate of 90.4% at 5
and 10 years. The overall survival rate was 89.5% at 5 and 10 years [11]. Similarly, the 10-year tumor control rate reported by Krych et al. in their series of 33
patients (25 treated with RT and 8 with SRT) was 92% (75% - 98%), with a longer median follow-up of 13 years, and no patient developed a radiation-induced
malignancy [16].
DOI: 10.4236/jct.2021.125025
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The limitations in our study are related to the small number of patients due to
the rarity of paragangliomas and the short duration of follow-up, which does not
allow identification of all the late toxicities of radiotherapy.
Despite these limitations, the present study, as several other publications shows
that RT and SRT provide excellent long-term control of PGs while causing few
treatment-related complications.
These therapies, therefore, have an important role in the treatment strategy
for these tumors.

5. Conclusions
Paragangliomas are rare tumors of the head and neck. They are slow-growing
and can spread to the vascular and bony structures of the base of the skull.
Complete surgical resection remains the first-line treatment.
Exclusive or salvage radiotherapy is the only treatment option.
Our study has led us to find that:
Radiotherapy in the treatment of head and neck paragangliomas provides clinical benefit, excellent local control, and good tolerance.
In addition, our data suggest no benefit for subtotal surgical resection before
radiotherapy in the management of these tumors.
Long-term follow-up with a larger sample size is necessary to support the local
control and long-term overall survival benefit of radiation therapy in HNPGls.
More accurate radiotherapy techniques such as stereotactic radiotherapy or
intensity-modulated radiation therapy are becoming the standard in the management of this rare disease.
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