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A retrospective analysis was performed on 55 patients with malignant parotid
tumor who were treated with radiation therapy between March, 1979 and July,
1989. Of these patients, 8 patients received radiation therapy(RT) alone and 47 pa-
tients were treated with combined operation and radiation therapy(OP+RT). The fol-
low-up period of the survivors ranged from 1 to 129 months with a median of 48
months. The common histologic types were mucoepidermoid carcinoma (25 cases),
malignant mixed tumor(12 cases), adenoid cystic carcinoma(6 cases).

The 5 and 10 year local control rate were 69.8% and 65.7% in all patients. In OP+
RT group, prognostic factors related to local control were histologic grade, tumor
size, lymph node metastasis. Resection of facial nerve did not affect the local con-
trol rate significantly(p=0.129). Distant metastasis developed in 23.6% of patients,
mostly to the lung. Actuarial overall survival rate was 72.2% at 10 years and formed
plateau after 5 years. Disease—free (NED) survival rate was 49.4% at 10 years and
was better achieved in OP+RT group and low grade lesions. Based on our result, a
well planned postoperative RT following parotidectomy is highly efficacious in con-
trolling malignant tumors of the parotid gland and preservation of facial nerve.
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INTRODUCTION

Salivary gland tumors account for approxi-
mately 3% of all head and neck tumors and one
of three parotid tumors are malignant. The bio-
logic behavior of malignant parotid tumors was
quite variable according to histologic grade".
Traditionally they were considered as radioresis-
tant possibly because of relatively slow regres-
sion rate after radiation therapy and poor results
of treating locally advanced and recurrent tumo-
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rs. Thus most of malignant salivary gland tumors
have been treated by a surgical resection”®. But
analysis of long term surgical data revealing sig-
nificant local failures has prompted use of
adjuvant radiation therapy for subclinical, micro-
scopic disease”. In recent years, some study
showed that radiosensitivity of malignant parotid
tmors was same as squamous cell carcinoma and
there have been many reports indicating that ra-
diation therapy can indeed contribute to cure
rates in the disease* ™.

We reviewed our experience in managing ma-
lignant parotid gland tumors and analyzed prog-
nostic factors that influence the control of local
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disease.
MATERIALS AND METHODS

Sixty patients with malignant parotid tumors
treated at the Seoul National University Hospital
(SNUH) between March, 1979 and July, 1989
were retrospectively reviewed. Five patients
who received incomplete treatment or were
treated palliatively excluded from the analysis.
Of the evaluable 55 patients, there were 32
males and 23 females with a median age of 49
vears(range: 5-76 years). Median follow—up for
all survivors was 48 months with range of 1-129
months. Based on American Joint Committee on
Cancer(AJCC) staging system, the tumors were
restaged retrospectively from the data in patient’
s chart: 21 were stage I; 15 stage II; 10 stage
I; 9 stage ¥ . The common histologic types
were mucoepidermoid carcinoma(25 cases), ma-
lignant mixed tumor(12 cases) and adenoid cys-
tic carcinoma(6 cases). The histologic grade was
high in 33 patients, low in 18 patients and 4 pa-
tients had a unknown grade with unspecified his-
tologic type. Table 1 shows details of distribu-
tion of patients by stage and histologic types.

8 patients whose tumors were inoperable or
unresectable received RT alone and 47 patients
received OP+RT which is the standard treat-

ment of parotid cancer in SNUH. The most com- |

mon surgical procedure was parotidectomy with
facial nerve preservation(Table 2). Postoperative
RT was indicated if there were risk factors as
following®'®: high grade tumor; invasion of mus-
cle. bone, skin, nerve, extraparotid tissue; region-
al node metastasis after neck dissection; gross or
microscopic residual disease; close surgical mar-
gin particularly if the deep lobe is involved.
Radiation field extended from the zygomatic
arch superiorly to below the mandible to cover
the first echelon nodes. The anterior border was
on the anterior edge of masseter and posterior
border covered the mastoid. Multiple fields, fre-
quently ipsilateral paired wedged, were applied
to spare the opposite salivary gland. The lower

Table 1. Distribution by Stage and Histologic

Type
Stage
Histology Total
1 I o 1\

Low grade 18
Acinic cell 0 1 o 0 1
Mucoepidermold 10 0 17

High grade 33
Mucoepidermoid 1 1 1 5 8
Adenoid cystic 3 2 1 0 6
Malignant mixed 3 4 2 3 12
Squamous cell 0 1 1 1 3
Adenocarcinoma 2 1 0O O 3
Undifferentiated 0 0 1 0 1

Unspecified 2 1 1 0 4

Total 2t 15 - 10 9 56

Table 2. Treatment Modalities
Surgic! procedure No.(%)

RT alone(biopsy) 8(15)

OP+RT 47(85)
Excision 11
Parotidectomy with nerve preservation 27
Parotidectomy with nerve resection 9

neck was electively irradiated in 11 patients who
had a cervical lymph node metastasis after neck
dissection(6-radical neck dissection, 5—modified
neck dissection). Radiation therapy was deliv-
ered with ®Co unit or 6MV linear accelerator and
sometimes high energy en face eiectron beam
was used. The median tumor dose was 6750
cGy(range: 5000-7650 cGy) in RT alone group,
6000 cGy(range: 3800-7200 cGy) in the OP+RT
group. Radiation was delivered in single daily
fraction of 180-200 cGy, five times per week.

Survival period was measured from the date
of treatment to the date of last follow-up or
death certificates and Kaplan—Meier method was
used for the calculation of survival rate. Differ-
ences and trends of results were tested by using
Logrank test.



RESULTS

In all 55 patients, the local control rate was 69.
8% at b years and 65.7% at 10 years. In the RT
alone group. the 10 year local control rate was
28.6% and we found 5 established local recur-
rences among these 8 patients. In OP+RT group,
the 10 year local control rate was 71.8% and we
found 11 local recurrences among these 47 pa-
tients. The favoring result of OP+RT group was
transiated to statistical significance(p=0.005)
(Fig. 1).

We next analyzed the influence of facial nerve
resection on local control rate(Fig. 2). Sparing of
the nerve was not associated with a higher fail-
ure rate than with nerve resection. At 10 years
the local control rate did not show any signifi-
cant differences between groups(nerve preser-
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Fig. 1. Local control rate by treatment modality.
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Fig. 2. Local control rate by operation type.
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vation, 80.2% versus nerve resection, 59.3%, p
=0.129).

Then to find out prognostic factors affecting
local control in postoperative RT group,
univariate analysis was performed for the fol-
lowing variables: histologic grade, tumor size(T
stage), lymph node metastasis(N stage), preser-
vation or resection of facial nerve, RT dose,
resection margin status. There were several fac-
tors that appeared to be predictive for local fail-
ures. The high grade, T3 & T4 stage(>4cm), posi-
tive node at presentation greatly increased the
risk of local failures and p values between each
compared groups were 0.018, 0.021 and 0.015,
respectively. As we stated previously facial
nerve resection did not affect the local control
rate significantly and dose-response relationship
could not be demonstrated. Resection margin in
volvement also did not correlated with local con-
trol(Table 3).

The actuarial overall survival rate was 72.2%
at 10 years and formed plateau after 5 years.

Table 3. Prognostic Factors Affecting Local
Control (OP+RT, N=47)

F No. of control 10-year _val
actors /No. of pts, local control p-vaue
Histology
1 88.9
ng grade 5/16 0.018
High grade 18/28 59.9
Tumor size
< 4cm 28/34 80.0
> 4cm 7/13 50.8 0.021
Lymph node
iti 43,
P03|t|\(e 6/11 0 0.015
Negative 30/36 79.4
Facial nerve
i 2
Preseryaﬂon 23/27 80 0.129
Resection 6/9 59.3
RT dose
< 6000 17/23 71.9
> 6000 19/24 73.6 0.501
Margin
iti .9
POSItIYG 8/9 88 0.326
Negative 28/38 67.1
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Fig. 3. Overall and disease free survival rate(N=55).
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Fig. 4. Disease free survival rate by treatment

modality.

The NED survival rate at 10 years was 49.4%
for all patients and 56.1% for the OP+RT group,
12.5% for the RT alone group(p=0.002)(Fig. 3,
4). There was also a significant differnece in
10 year NED survival rate depending upon histo-
logic grade(low grade, 63% versus high grade,
39%., p=0.01).

Among 55 patients, 24 patients(44%) ultimate-
ly failed. Table 4 demonstrated failur pattern ac-
cording to the histologic types. The highest fail-
ure rate(75%, 9/12) occurred in malignant mixed
tumor and all of the failure were within the radia-
tion field in squamous cell carcinoma and distant
metastases in adenocarcinoma. Local recurrenc-
es were documented in 16 patients(29%, 16/
55). 11 patients had a local failure only and the
other 5 patients had a distant metastasis, too.
An isolated lymph node failure occurred in 3
cases, of which one case had received a radical

Table 4. Failure Pattern by Histologic Type (N

=55)
Failure
Histology _— Total
LRF DM
Low grade 3 1 4/18
Acinic cell 0 1 1/1
Mucoepidermoid 3 0 3/17
High grade 13 11 19/33
Mucoepidermoid 3 2 4/8
Adenoid cystic 1 2 2/6
Malignant mixed 7 5 9/12
Squamous cell 2 0 2/3
Adenocarcinoma 0 2 2/3
Undifferentiated 0 0 0/1
Unspecified 0 1 1/4
Total 16 13 24/%%
LRF: locoregional failure
DM: distant metastasis
Table 5. Failure Pattern
Pattern
Treatment  No. of pts.
LLRF DM LRF+DM
RT alone 8 5 2 0
OP+RT 47 6 6 5
Total 55 11 8 5
LRF: locoregional failure
DM: distant metastasis
Table 6. Failure Site
Site No. of pts.(%)
LRF 16(100)
Primary 11(69)
Neck node 3(19)
Primary +node 2(12)
DM 13(100)
Lung 10(77)
Bone 2(15)
Axillany node 1( 8)

LRF: locoregional failure
DM: distant metastasis

neck dissection and lower neck irradiation. Dis-
tant metastasis developed in 13 patients(24 %,
13/65), mostly to the lung(Table 5.6). 856% of
distant metastasis occurred in high grade lesion
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Fig. 6. Survival rate after appearance of distant
metastasis(N=13).

and 62% of the distant metastasis developed in
spite of local control. The cumulative risk of dis-
tant metastasis was 31.4% at 10 years(Fig. 5).
The actuarial survival rate after appearance of
distant metastasis was abruptly dropped and all
the patients with distant metastasis expired
within 2 years(Fig. 6). So that, the factor which
most strongly determines the survival is the ap-
pearance of distant metastasis.

DISCUSSION

Malignant parotid tumors is known to be not a
radiocurable tumor and radiation therapy is sel-
dom employed curatively as the initial therapy of
choice. Still now surgery remains the primary
treatment®*¥. But complex surgical problems
owing to intricate relationship of the facial nerve
is frequently met'” and the tumors, adenoid cys-
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tic carcinoma in particuiar, infiltrate outside of
confines of the parotid gland, spread the sur-
rounding soft tissue along the facial, auriculotem-
poral nerve™®. Hence radical surgery does not
prevent high local recurrent rates'™. Wood et al'¥
reported that 28% of patients who received ra-
dical procedures including more frequent sacri-
fice of the facial nerve ultimately failed. Spiro et
al'™ also reported a local recurrent rate of 7, 21,
58% for his own stage I, I, Il disease
respectively and Hodgkinson'® showed a 38%
local recurrent rate at 5 years occurred despite
aggressive surgery that sacrificed the facial
nerve in 64% of the patients. Recently postoper-
ative radiation therapy is often used for parotid
tumors and it has proved to be an effective mea-
sure in the management of the disease*®. In the
Fitzpatrick’s series®, 74% of the patients ob-
tained locoregional control with the combined
surgery and radiation achieving statistically sig-
nificant improvements over surgery alone(24%).
Matsuba et al” also described that the overall
rate of 70% local control with surgery plus radia-
tion is significantly better than the 20% achieved
with surgery alone(p<0.005). In a series from
the M.D. Anderson Hospital, King and Fletcher'”
reported a local control of 93.5% in 46 patients
who received postoperative RT of 6000cGy and
in McNaney's experience'® all 77 patients re-
ferred for postoperative RT had a high risk of
developing local recurrence, locoregional control
was obtained in 87% of the patients. In our
study the 10 year local control rate was 71.8%
in postoperative RT group and this figure is simi-
lar to results obtained with other comparable
studies*™'*'¥. The local control rate with postop-
erative RT showed no significant difference re-
gardless of whether the facial nerve was
resected. The patients who did not undergo
resection of the facial nerve had a lower inci-
dence of local failure than those who underwent
nerve resection, but this difference could be ex-
plained by the fact that those patients requiring
sacrifice of the facial nerve generally had more
extensive tumor.
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The 10 year local control rate for patients with
RT alone was 28.6% in our study and the figure
was consistent with Park’s experience'®. There
are many literatures which analyzed factors that
influence the local control'®'**-2_ |n the McNane-
y’'s series'”, radiation response seems to be simi-
lar among different histologic types. Spiro et al* #
emphasized the importance of clinical staging
at the time of treatment rather than the extent
of surgical procedures and observed that pa-
tients who had a recurrent disease or facial
nerve involvement tended toward decreased
local control. Poulsen et al® identified age great-
er than 60 years, involved nodes, postsurgical
residual disease and poor differentiation as a bad
prognostic factors. In our study, univariate analy-
sis of variables showed that high grade, large
tumor(>4cm, T3, T4), node metastasis were bad
prognostic indicators. This may be caused by ei-
ther increased chance of regrowth form residual
disease, positive lymph node or its own inherent
radioresistance. But facial nerve resection, high
radiation dose(=6000 cGy), negative resection
margin did not influence the local control. In our
study, most of locoregional failures were primary
site failures and nodal failures occurred in 9%(5/
55) of cases. Spiro et al'® found occult neck di-
sease in only 18 of 288(6%) patients and nodal
failure rates in the literature vary between 12%
to 25%’%: The general treatment policy of nodal
area was not 10 irradiate the second echelon
nodes electively except in the case of positive
cervical node at presentation or very high grade
lesions.

The local control of primary site ultimately un-
covers the remaining problem of distant metasta-
sis. Distant metastasis is especially common with
high'grade lesion and may occur quite later in the
course of disease. incidence of distant metasta-
sis of 12% to 25% are quoted in the literature™®®.
In our series, relapse at distant sites occurred
in 24% of cases and most of distant metastasis
developed irrespective of local control. The cu-
mulative risk of distant metastasis was 31.4% at
10 years and the appearance of distant metasta-

sis portend a worse prognosis. Thus further im-
provement in survival can only be achieved by
virtue of more effective systemic chemothera-
PY.

Some authors presented very high local con-
trol rate of a patients with inoperable and
unresectable salivary gland tumors using fast
neutron radiation therapy®*. Catterall et al® re-
ported a local control of 72% and 5 year survival
rates of 50% in 65 patients with locally
advanced or recurrent parotid tumor. Although
the numbers in these series were small and fol-
low—-up was relatively short, these new method-
ology might be a guide for a future trials.

In conclusion, our data confirm the efficacy of
the approach using meticulous surgical technique
with intent on preserving facial nerve followed
by postoperative RT and can be summarized as
follows:

1) local control was significantly improved
with postoperative RT as compared to either
modality alone.

2) high grade, large tumor(4>c m) and node
metastasis were poor prognostic factors.

3) local control rates with RT showed no dif-
ference regardless of facial nerve resection, so
that the operating surgeon should preserve the
facial nerve unless it is grossly involved.

4) further therapeutic measures using effec-
tive chemotherapy should be explored in the
hope of improving survival rate.
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