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Brachytherapy in Reirradiation of Locally Recurrent
Nasopharyngeal Cancer: Case Report
Casr Report

Abstract
Purpose: Nasopharyngeal carcinoma (NPC) is a most cancer of head and neck in
North Africa and South East Asia. The risk of local recurrence after treatment is higher.
Reirradiation can be difficult and limited by the constraints of doses to organs at risk
already irradiated. The aim of this study was to determine the role of brachytherapy in
safety reirradiation of recurrent NPC.
Methods and Materials: From 2002 to 2011, five patients were reirradiated for local
recurrence nasopharyx cancer with or without external beam radiotherapy (EBRT).

Results: The median age was 49 years, all were male, four patients had World
Health Organization Class III histology, and one with nasopharyx cancer type I.
Two, 1 and 2 patients had recurrent Stage I, II, III, respectively. Median time to
reirradiation was 49 months. Four patients received combined-modality treatment,
consisting of external beam radiotherapy (EBRT) with chemotherapy followed by
intracavitary brachytherapy High Dose Rate (HDR) boost, one patient received
intracavitary brachytherapy alone for dosimetric constraints for organs at risk. The
total radiation dose EQD2 was between 60 and 70Gy. All patients received concomitant
chemotherapy and two neoadjuvant chemotherapy. The median follow-up for all
patients was 40 months; one patient developed an immobility of the soft palate and
another had grade II trismus.
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Conclusion: Brachytherapy alone or after EBRT may play an important role in
reirradiation of locally recurrent NPC with acceptable toxicity.
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Case Report

Nasopharyngeal cancer is a most cancer of head and neck
oncology in North Africa and South East Asia. The predominant
histological type is represented by an undifferentiated carcinoma
of nasopharyngeal type (UCNT). The risk of local recurrence after
treatment and local distance is higher (13 to 30% at 2 years [1,2].
Patients, who develop local recurrence, salvage treatment remains
a very difficult challenge due to the proximity to critical structures.
Management of recurrences includes external radiotherapy
or external radiation with a boost delivered by brachytherapy,
chemotherapy, surgery, radiosurgery, or combinations of these
methods [3-11]. No randomized trials have been performed to
evaluate the therapeutic ratio of different treatment methods.
Brachytherapy provides advantages to treat the small tumor with
very high doses and protects surrounding healthy tissues [12].
Through these cases we studied the contribution of brachytherapy
in reirradiation for local recurrence of NPC (Figure 1).
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Figure 1: Rotterdam nasopharyngeal application produced by Elekta/
Nucletron.

Patients and Methods

From 2002 to 2011, five patients were reirradiated for local
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recurrence nasopharynx cancer. All patients were irradiated by
exclusive brachytherapy or association EBRT and brachytherapy
HDR.

Patients and technique

Patient characteristics: The median age was 43 years, all were
male, four patients had World Health Organization Class III
histology, and one with nasopharyx cancer type I. Two, 1 and 2
patients had recurrent Stage I, II, III, respectively. Median time
to reirradiation was 3 years Table 1. Recurrence was suspected
clinically, imaging by magnetic resonance nasopharyngeal was
performed in two patients and a nasopharyngeal CT scan in two
patients. Confirmation was made by biopsy for all cases. Four
patients received combined-modality treatment, consisting of
external beam radiotherapy (EBRT) with chemotherapy followed
by intracavitary brachytherapy High Dose Rate (HDR) boost, one
patient received intracavitary brachytherapy alone for dosimetric
constraints for organs at risk. The total radiation dose EQD2
was between 60 and 70Gy. All patients received concomitant
chemotherapy and two neoadjuvant chemotherapy Table 2.
Table 1: Patient characteristics.
Patient

1

2

3

4

5

Age

35

50

56

69

38

Histology

WHO III

WHO III

WHO III

WHO I

WHO III

Interval to
reirradiation
(months)

45

98

38

34

30

Sex

Stage (TNM
2002)

M

IIB

Table 2: Treatment.

M

M

I

III

M
I

M
I

Patient

1

2

3

4

5

EBRT

Y

N

Y

Y

Y

Concomitant chemotherapy

Y

Y

Y

Y

Y

HDR

Neoadjuvant chemotherapy

N: No; Y: Yes.

Y

Y

Y

N

Y

Y

Y

N

Y
N

Technique
EBRT
Patients treated using 3D-CRT (Three Dimensional Conformal
Radiotherapy); volume was usually confined to the site of
recurrence in the nasopharynx with a 1-2cm margin. Treatment
was delivered at 1.8–2 Gy/fraction daily, 5 days a week (Table 3).
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Brachytherapy
The applicator used was the Rotterdam nasopharyngeal made
out of soft silicone, suitable for application with stepping source
afterloaders for HDR brachytherapy. The application is easy, after
local anesthesia with 2% xylocaine liquid. A flexible guide wire
was introduced into one nasal cavity; the end was recuperated
with a forceps into the oropharynx and brought outside the mouth.
The procedure was repeated at the other side. The applicator was
then advanced over the guide wires, fixed to them by clamps and
pulled gently through the mouth and the oropharynx into the
nasopharynx. The legs of the applicator sort through the nostrils
and fixed with a silicone bridge, pushed against the nasal septum.
The applicator tubes are then brought into the applicator and
fixed.

Localization films were taken to determine the position of
the applicator; radiological images were made in the anteriorposterior and lateral planes. After a plan had been completed and
accepted, catheters were introduced into the applicator and then
connected by of transferring cables to the Microselectron HDR
produced by Elekta/Nucletron (Ir 192). The patient remained
in the room of treatment during a few minutes. The applicator
was removed from the nasopharynx following the completion of
the whole course of treatment. Whenever necessary, analgesic
substances, steroids and irrigation were used in order to improve
treatment tolerance.

Results

Retreatment
Local control: The total radiation dose EQD2 was between 60
and 70. The median follow-up after reirradiation was 42 months.
Local control was observed in all cases. All patients are still alive.
Late complications: All patients had xerostomia, one patient had
an immobility of the soft palate, another had grade II trismus and
one had bilateral temporal lobe necrosis after the first irradiation.

Discussion

Our study suggests that brachytherapy can be effective for
local recurrence reirradiation in spite of the toxicity due to the
proximity of already irradiated critical structures. Age, histology,
recurrence T-classification, and interval to recurrence were
factors for overall survival [1,8,13]. Several publications reported
the lymph node spread and reirradiation dose are one of the most
important factors for local-regional progression after the salvage
treatment [9,4,15]; the general consensus is that reirradiation
dose above 60 Gray (Gy) is needed for effective salvage [2].
Brachytherapy is an option for treating located small tumors. In
the literature, EBRT remains a main treatment method to be used.
Many authors combined external RT with a localized boost (using
brachytherapy or SRS/FSRT) to achieve high tumor dose with
better sparing of adjacent organs at risk [8,9]. Qiu et al. [8] in a
retrospective study reported the result of different reirradiation
techniques for local recurrence NPC, 168 patients were treated
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with four different irradiation modalities (3D-CRT, IMRT, BT,
and BT with external radiotherapy), and 43% have received
brachytherapy. The year LRRFS, DFS and OS were 82.58%, 53.41
and 37.99%, respectively. In agreement with our study, this study
reported that all patients had xerostomia. Fatal complication
because of excessive nasal bleeding was reported in ten cases.

The Hong Kong Nasopharyngeal Carcinoma Study Group
[16] reported in retrospective study the rate of survival rate
patients with isolated local failure was 74%, 4 patients died in
consequence of radiotherapy complication. The late toxicity is a
limiting factor for reirradiation. Pryzant et al. [17] showed that
the incidence of severe late toxicity increased significantly when
the total dose by the 2 courses of RT exceeded 100Gy versus those
with <100Gy (39% vs. 4% at 5-year). Lee et al. [20] showed that
late complications were were predominantly affected by the initial
dose, the interval between the two courses and the fractionation
schedules. Development of techniques with increasing conformity
brings promising opportunities for attaining high tumor dose
with better protection of normal tissues. Lengyel and al found
that necrosis of the soft palate were observed in 10% of patients;
this is consistent with our results. Kwong et al. [18] seen after
brachytherapy by gold grain implantation symptoms that
included headache, palatal fistula, and mucosal radiation necrosis
at the site of implantation in 28.3%, 18.9%, and 16%, respectively.
Late toxicity, especially neurological damage is a serious concern.
In conclusion, Brachytherapy alone or after EBRT may play an
important role in reirradiation of locally recurrent nasopharynx
cancer to decrease the dose to the organs at risk already irradiated.
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