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Abstract Nasopharyngeal carcinoma (NPC) patients may
have persistent or recurrent neck masses following radio-
therapy. The clinicopathological features for these two sub-
groups are not fully characterized, however. In this study,
we reviewed our experiences in patients with neck masses
underwent either local excision or neck dissection. Between
1990 and 2004, 37 NPC patients who had persistent
(n = 18) or recurrent (n = 19) neck masses following radio-
therapy were enrolled. The clinical and pathological param-
eters were measured. Squamous cell carcinoma was found
in the resected specimens of 72.2% of the patients (13/18)
with persistent neck mass and 89.5% of the analogs with
the recurrent form (17/19). Extra-nodal tumor extension
was noted in 53.8% (7/13) of persistent neck malignancies
and 64.7% (11/17) of the recurrent variants. At the time of
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the neck surgery, individuals with persistent neck malig-
nancies had fewer concomitant distant failures (23.1%, 3/
13) as compared to their counterparts with the recurrent
form (58.8%, 10/17) (P =0.07). At the end of the follow-
up, however, the rates of local and/or distant failures were
both high for the persistent (92.3%, 12/13) and recurrent
groups (76.5%, 13/17). In conclusion, following radiother-
apy for NPC, both persistent and recurrent neck masses
were associated with a high rate of squamous cell carci-
noma. Although patients with persistent neck malignancies
have significantly fewer additional sites of failures at the
time of their neck surgeries, they tend to develop local and/
or distant recurrences later during follow-up.

Keywords Persistent - Recurrent - Neck mass -
Nasopharyngeal carcinoma - Radiotherapy

Introduction

Nasopharyngeal carcinoma (NPC) is highly radiosensitive,
with radiotherapy alone or in combination with chemother-
apy being recognized as the mainstay treatment [4]. Despite
therapeutic or prophylactic irradiation of the neck, how-
ever, persistent or recurrent neck masses may appear in
some of the NPC patients during follow-up. Reviewing the
literature, the incidence of neck failures post radiotherapy is
reportedly around 6-18% [3, 5, 10]. Neck dissection is rec-
ommended as the treatment of choice for cervical metasta-
sis in NPC after radiotherapy [19, 22]. In clinical practice,
however, it may be difficult to define the nature of these
persistent/recurrent neck masses before surgery by image
study or aspiration cytology because of post-irradiation
changes, such as induration and fibrosis, in cervical soft
tissues [19, 22]. Furthermore, the disease nature and clinical
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outcome for NPC patients with persistent or recurrent neck
masses after radiotherapy are not well characterized. To
provide better insight into this clinical problem, therefore,
in this study we retrospectively analyzed our experience
treating NPC patients presenting with persistent or recur-
rent neck masses after radiotherapy.

Materials and methods

From January 1990 to June 2004, 37 NPC patients suffering
either persistent or recurrent neck mass after radiotherapy
underwent neck surgery in the National Cheng Kung Uni-
versity Hospital and were enrolled in this study. The pri-
mary nasopharyngeal site was evaluated with either indirect
nasopharyngoscopy or flexible endoscopic examination and
supposed to be clinically free of disease by experienced
otolaryngologists before surgery. Patients with concomitant
local disease, proved by nasopharyngeal biopsy, were
excluded from this study. All the patients received irradia-
tion of the nasopharynx and bilateral neck, with a mean
dose of 72.0 &+ 8.6 Gy delivered to the primary tumor and
67.7 £ 5.6 Gy to the neck. After review of all the medical
records, the tumor staging was retrospectively reclassified
according to the criteria proposed by the American Joint
Committee on Cancer in 2002 [8]. Basic data for these
patients are presented in Table 1.

The 37 patients were classified into persistent or recur-
rent groups according to the clinical manifestations of their
neck masses. The former, who still had clinically detectable
neck node(s) 6 months after completing the radiotherapy,
was defined as persistent group. The latter group, or the
recurrent group, was defined by neck masses that appeared
after radiotherapy or that had resolved completely within 6
months but reappeared during subsequent follow-ups. The
potential sites of distant metastasis were evaluated in all
cases at the time of neck surgery. Distant metastasis was
confirmed either by biopsy or serial image studies. The
choice of surgical treatment for the neck disease between
neck dissection and local excision depended on clinical
condition and/or patient request. For patients who already
had distant metastasis, neck surgery was performed with
curative intent (a) when medical oncologists requested a
tissue proof of the neck mass; or (b) when the patient was a
candidate for combined neck surgery and metastasectomy.
Neck dissections were generally performed to include neck
level I to V, with sparing of spinal accessory nerve if feasi-
ble. All resected specimens were routinely sent for patho-
logical examination. Presence of extra-nodal tumor
extension into neck soft tissue was especially specified in
the pathological reports.

The persistent and recurrent groups were compared
for clinical features of the neck disease, operative and
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Table 1 Comparison of demographic data and tumor characteristics in
NPC patients with persistent or recurrent neck mass after radiotherapy

Persistent neck Recurrent neck P value
mass (n = 18) mass (n = 19)
Age, mean (SD),y  47.6 (13.2) 46.9 (9.7) 0.85°
Gender
Male 14 (77.8%) 18 (94.7%) 0.18°
Female 4 (22.2%) 1(5.3%)
Initial tumor stage®
Stage I + 11 10 (55.6%) 13 (68.4%) 0.42¢
Stage IIT + IV 8 (44.4%) 6 (31.6%)
Clinically detected number of LN
Solitary 10 (55.6%) 12 (63.1%) 0.64°
Multiple 8 (44.4%) 7 (36.9%)
Location of LNs
Level I 0 6 (23.1%)
Level II 12 (52.2%) 8 (30.8%)
Level I 521.7%) 6 (23.1%)
Level IV 2 (8.7%) 4 (15.4%)
Level V 4 (17.4%) 2 (7.6%)
LN lymph node

% AJCC TNM classification system (2002)
® Wilcoxon rsank sum test
¢ Fisher’s exact test

4 Chi-square test

pathological findings, and evidence of local and/or systemic
failures. Statistical Product and Service Solutions software
(Version 10.0; SPSS Inc, Chicago, IL, USA) was used for
analysis of the results. The Wilcoxon rank sum test, Fisher’s
exact test and Chi-square test were used for comparison of
the variables between subgroups. A probability level of less
than 0.05 (P < 0.05) was considered to indicate a significant
difference.

Results

Demographic data and clinical parameters for the 37
patients are presented in Table 1. According to our group-
ing criteria, 18 and 19 of the patients had persistent and
recurrent neck masses, respectively. The age range for the
32 male and 5 female patients at surgery was 2671 years
(mean 47.2 £ 11.5). No statistically significant between-
group difference was noted comparing age, sex and initial
tumor stage. Detectable neck masses were unilateral in all
subjects. On local examination, most were solitary neck
masses in both the persistent (55.6%, 10/18) and recurrent
(63.1%, 12/19) groups; however, location differed between
the two. In the persistent group, the commonest location for
the neck mass was level II (n=12; 52.2%). By contrast,
recurrent-group neck distribution was wider (levels I-V).
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Surgical procedures and pathological results for the 37
NPC patients are summarized in Fig. 1. Twelve subjects
(66.7%; n=18) from the persistent group received neck
dissection, including five cases with modified type I and
seven cases with radical neck dissection. Twelve patients
(63.2%; n=19) from the recurrent analog received neck
dissection, including four cases with modified type I and
eight cases with radical neck dissection. Malignant cells
were detected in 13 (72.2%; n = 18) and 17 (89.5%; n = 19)
of resected specimens from the persistent and recurrent
groups, respectively. The histological classification of the
tumor included nonkeratinizing undifferentiated squamous
cell carcinoma (World Health Organization [WHO]-III
[pathological classification of NPC]) in 29 patients, nonker-
atinizing differentiated squamous cell carcinoma (WHO-II)
in 6 patients and keratinizing squamous cell carcinoma
(WHO-I) in 2 patients. Thus, a high overall malignancy rate
of 81.1% (30/37) was noted for this sample of patients pre-
senting with persistent/recurrent neck mass after radiother-
apy. Neck malignancy was confirmed from neck dissection
for six of the persistent group with solitary neck mass by
local examination. Pathological examination revealed that
three (50%; n = 6) had multiple nodal involvements. In the
recurrent group, neck dissection confirmed malignancy in
seven of the solitary neck-mass cases, while six (87.5%,
n =7) also had multiple nodal involvements from pathol-
ogy. For the malignant specimens in the persistent group,
extra-nodal tumor extension was noted in seven cases
(53.8%; n = 13); while 11 (64.7%; n = 17) of the malignant
specimens in the recurrence group also had extra-nodal

Fig. 1 Treatment and patholog-
ical results for NPC patients with

tumor extension, with an overall extra-nodal extension rate
of 60% (18/30).

At the time of neck surgery, only 3 (23.1%) of the 13
patients with persistent neck disease suffered from concom-
itant distant metastasis. No local recurrence was noted. By
contrast, distant metastasis were demonstrated in 10 of the
17 patients (58.8%) with recurrent neck disease (P =0.07;
Table 2). However, nine more patients with persistent neck
disease developed local and/or distant failures during fol-
low-up. By contrast, in the recurrent group only three more
patients developed local and/or distant failures (Table 2).
After a follow-up from neck surgery of 26.3 months (stan-
dard deviation 19.1 months), 12 (92.3%; n=13) and 13
(76.5%; n=17) of the persistent and recurrent group,
respectively, suffered local recurrence and/or distant metas-
tasis (Table 2). In addition, four subjects from the persistent
group and two from the recurrent analog suffered from
loco-regional recurrence after the neck surgery.

Eight (26.7%) of the 30 patients confirmed to have neck
malignancies remained alive at the end of this study, with
their follow-up periods ranging from 2.1 to 8.5 years
(median = 4.5 years). The 5-year disease-free and overall
survival for all patients with persistent or recurrent neck
malignancies was 39.2 and 41.6%, respectively. The 5-year
disease-free/overall survivals were 31.1/33.4 and 44.2/
50.5% for the persistent and recurrent groups, respectively
(Fig. 2a,b). There was no significant difference between the
two groups in term of the 5-year disease-free or the overall
survival rates. Among the patients who received different
types of neck procedures, we did not observe an overall

Neck masses in NPC after RT

R (N=37)
persistent/recurrent neck mass
following radiotherapy. NPC
nasopharyngeal carcinoma, RT
radiotherapy, ND neck dissec- .
tion, Type I ND modified type I Persistent (N=18) Recurrent (N=19)
neck dissection, RND radical
neck dissection, SCC squamous
cell carcinoma Local excision ND Local excision ND
(N=6) (N=12) (N=7) (N=12)
Type | ND RND Type | ND RND
(N=5) (N=7) (N=4) (N=8)
SCC SCC SCC SCC SCC SCC
(N=2) (N=4) (N=7) (N=6) (N=4) (N=7)

Abbreviations: NPC = nasopharyngeal carcinoma; RT = radiotherapy; ND = neck

dissection; Type I ND = modified type I neck dissection; RND = radical neck

dissection; SCC = squamous cell carcinoma.
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Table 2 Status of local or systemic disease at the time of surgery for
malignant cervical metastasis and during follow-up

Persistent malignant ~ Recurrent malignant ~ P-value
node (n = 13) node (n=17)

Preoperative status

LR 0 0

DM 3(23.1%) 10 (58.8%)

LR+DM 0 0

Total 3(23.1) 10 (58.8%) 0.07¢

Overall status

LR 3(23.1%) 1(5.9%)

DM 8 (61.5%) 11 (64.7%)

LR+DM 1(7.7%) 1 (5.9%)

Total 12 (92.3%) 13 (76.5%) 0.36*

LR local recurrence, DM distant metastasis, LR + DM local recurrence
and distant metastasis

% Fisher’s exact test

(a)1.0 1

............. Persistent group (n=13)

Recurrent group (n=17)

Probablity of disease-free survival
[

0 2 4 6 8 10
Time (years)

-------------- Persistent group (n=13)

Recurrent group (n=17)

Probablity of disease-free survival

0.0

o 1 2 3 4 5 6 7 8 9 10
Time (years)
Fig. 2 The 5-year disease-free survival (a) and 5-year overall survival

(b) for NPC patients with either persistent or recurrent neck malig-
nancy following radiotherapy

@ Springer

survival benefit in those patients who received the more
extensive surgeries, such as modified type I or radical neck
dissection (Fig. 3).

Discussion

Persistent or recurrent neck masses may appear in some
NPC patients during follow-up. It may be difficult to define
the nature of these neck masses, however, due to post-irra-
diation changes in neck soft tissues [19, 22]. Although it is
reported that ultrasound-guided fine needle aspiration
cytology may be helpful in differentiating malignant lym-
phadenopathy from benign inflammatory nodes [2, 13], in
clinical practice, the confirmation of cervical malignancy
may still require some form of surgical interventions. In a
previous report, cervical malignancy was confirmed by rad-
ical neck dissection for 88.2% (45/51) of NPC patients who
presented with persistent/recurrent neck mass after radio-
therapy without evidence of local recurrence before neck
surgeries [19]. Our results also show that 81.1% of NPC
patients with the presenting symptom of persistent/recur-
rent neck mass do have cervical malignancies.

Cervical malignancies in NPC patients following radiation
are reported to be mainly located at levels I, [l and V [3, 12,
21]. In this study, during clinical examination, it is not sur-
prising to note that persistent neck masses in NPC patients
post radiotherapy appear to be located mainly at level II
(52.2%; n=12), which is the commonest site of cervical

10 =
Local excision (n=11)
9 ===~ Modified type I neck dissection (n=7)
e Radical neck dissection (n=12)
KR

Prabability of averall survival

4
N}
3 I ,
L‘"-l
2 - I [
1
I 1
1 .
| X
00 | X

Tims (years)

Fig. 3 The overall survival outcomes of NPC patients with either per-
sistent or recurrent neck malignancies who received different types of
surgeries after radiotherapy
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metastasis characteristic of NPC. However, in the recurrent
group, neck masses were distributed more widely at all neck
areas (levels I-V), suggesting that the regular lymphatic
drainage route may be altered following irradiation. It is
noted that two (33.3%) of the six recurrent level I (submental)
neck masses were pathologically confirmed to be tumor-
bearing nodes. This demonstrates that the risk of nodal recur-
rence in the submental triangle following radiation is not
negligible. It has also been documented that 28% (7/25) of
submental nodal enlargements in a sample of NPC patients
post radiotherapy harbored malignancies, as confirmed by
ultrasound-guided fine-needle aspiration cytology [2].

In most of our patients, a solitary neck mass was discov-
ered during preoperative examination for both the persis-
tent and recurrent groups (55.5% and 63.1%, respectively).
However, multiple nodal involvement was noted in three
(50%; n = 6) and six (87.5%) of the persistent and recurrent
group who underwent neck dissection, respectively, imply-
ing that many of the malignant lymph nodes that recur after
radiotherapy may be difficult to detect clinically [12, 22]. In
addition, extra-nodal tumor extension was noted in 60%
(18/30) of all malignant specimens. In a previous study
which included 43 NPC patients who received radical neck
dissection following radiotherapy for control of persistent/
recurrent neck disease, multiple nodal involvement was
confirmed in 75.9% (22/29) of single nodal cases. Extra-
capsular spread was found in 70% (28/40) of all malignant
specimens [20]. Thus, we also advocate neck dissection as
the surgical procedure of choice for control of neck disease
in NPC patients following radiotherapy.

It is interesting to note that, at the time of surgery, the
patients with persistent neck disease had significantly fewer
distant failures (23.1%, 3/13) compared to analogs with the
recurrent variant (58.8%, 10/17; P < 0.05). Only three cases
with concomitant distant metastasis were noted in the per-
sistent group. However, during follow-up, local and/or dis-
tant failures developed in nine more persistent cases
(Table 2). By contrast, only three of the recurrent group
developed local and/or distant failures during follow-up.
Thus, if the 13 cases with concomitant distant failures at the
time of neck surgery were excluded, 12 (71%) of the
remaining 17 NPC patients who were confirmed to have
cervical metastasis (n = 30) developed local and/or distant
failures following neck surgery. This failure rate (71%) is
somewhat higher than the range reported in the NPC litera-
ture (29-55%) after salvage neck dissection [13, 21, 22]. A
plausible explanation for this discrepancy might be that, in
this study, a greater proportion of the patients without con-
comitant local and/or distant failures at the time of neck
surgery (59%, 10/17) belong to the nodal persistence group
as compared to the sample population in the other reports
(12.9-31.4%) [19, 20, 21, 22]. And, as we observed,
patients with persistent neck diseases tend to manifest local

and/or distant failures later than analogs with the recurrent
form. Thus, meticulous investigation to detect local and/or
distant failures is both mandatory at the time before and fol-
lowing salvage neck surgery. Nasopharyngeal swab [18]
and quantitative real-time PCR [16] may be helpful for
detection of early local recurrence and assist in the identifi-
cation of those at high risk for distant metastasis. Adjuvant
therapies should also be considered postoperatively in these
patients with high risk of local and/or distant failures, such
as low dose metronomic chemotherapy [23].

Previous literature had reported that NPC patients with
distant metastasis had poor survival after the diagnosis of
metastasis, with the median survival ranged from 5 to 11
months [1, 15]. Thus, when NPC patients with neck failures
were identified concomitantly with distant metastasis at our
institution, chemotherapy was generally recommended for
most patients. However, it is shown recently that a signifi-
cant proportion of individuals with synchronous early stage
locoregional failures can achieve long-term disease control
and survival after aggressive surgical salvage with or with-
out combined radiotherapy [6]. For NPC patients with dis-
tant metastasis confined to the lung, long-term survival is
also possible [11]. In line with this, three of our patients
with single lung metastasis also underwent lobectomy for
control of distant metastasis. Although these three patients
died from uncontrolled loco-regional recurrence during fol-
low-up, none of them manifested evidence of lung disease
after lobectomy. The survival time after the salvage surgery
ranged from 11.5 to 25.4 months. Our finding also supports
that single lung metastasis in NPC patients can be controlled
with appropriate surgery. Thus, in selective cases with dis-
tant metastasis those are considered appropriate candidates
for metastasectomy [7, 17], combined surgical approaches
for loco-regional relapse, such as nasopharyngectomy [9,
14, 24] and/or neck dissection, should be considered.

Conclusion

Appearance of both persistent and recurrent neck masses in
NPC patients after radiotherapy is associated with a high
rate of malignancy and concomitant local and/or distant
failures. Multiple nodal involvement and extra-nodal tumor
extension are frequently observed in patients where neck
malignancy has been confirmed. Although patients with
persistent neck disease have significantly fewer concomi-
tant local and/or distant failures at the time of neck surgery,
additional sites of recurrence tend to manifest later in the
follow-up periods.
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