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Radiotherapy of Carcinoma of Maxillary Antrum
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Seventy-nine patients with carcinoma of maxillary antrum treated at the depart-
ment of therapeutic radiology, Kosin Medical Center, between June 1980 and De-
cember 1986 were analyzed retrospectively for survival rate and treatment failure.
Forty-three patients were treated with radiotherapy alone and thirty-six patients
were treated with combination of surgery and radiotherapy.

The overall 5 year survival rate was 32%, patients that were treated with
radiotherapy alone had a 5-year survival rate of 23%, and patients who were treated
with combination of surgery and radiotherapy had a 5-year survival rate of 42%.

54 patients(68.4%) failed to be cured. Among these 54 patients, 37 patients(68.5
%) had only locoregional failure, 16 patients{29.6%) had locoregional failure and dis-
tant metastases and 1 patient had only distant metastasis.

From above study combination of surgery and radiotherapy might be a better
treatment modality for carcinoma of the maxillary antrum.
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INTRODUCTION

Carcinoma of maxillary antrum is a rare neo-
plasm, which consists less than 0.5% of all
human tumors'™® and 3% of cancers of the
upper respiratory and alimentary tract?. The
maxillary antrum is the most frequently involved
sinus and represents 60~85% of the tumors of
the paranasal sinuses®. Squamous cell carcinoma
is the most common histologic type. Early cancer
within the maxillary antrum with a relatively
good prognosis is rarely diagnosed since early
symptoms of malignant tumor and inflammatory
disease are indistinguishable. Many lesions are lo-
cally advanced and involve the structure around

the sinus, which makes effective treatment diffi-
cult?®,

Although combined surgery and radiotherapy
usually play a role in locally advanced cases, sur-
gery can be a curative treatment and have higher
local control rate in early cases. Generally the
five-year survival rate has been reported in
range of 10~60% by surgery, radiotherapy or
chemotherapy alone or in combination'**~".

Although these tumors -are treated with sur-
gery and pre or postoperative radiotherapy, it is
still debatable whether primary treatment of
maxillary carcinoma should be radiation or sur-
gery. In a few reports, the advantage of preop-
erative radiation to reduce the bulky tumor and
facilitate surgery has been emphasized in recent
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periods'®®. This report is a retrospective analy-
sis of 79 patients with carcinoma of maxillary an-
trum treated with radiotherapy at Kosin medical
college and medical center between June 1980
and December 1986.

MATERIALS AND METHODS

One-hundred patients with carcinoma of maxil-
lary antrum treated with radiotherapy at the de-
partment of therapeutic radiology, Kosin medical
center, between June 1980 and December 1986
were analysed retropectively for survival rate
and treatment failure. 15 patients were excluded
because of total radiation doses of leass than
4000cGy and 6 patients were excluded because
of loss of follow-up. The duration of follow up
was 6 to 12 years(average:9 years) and follow-
up percentage was 94%(94/100 patients).

Their pretreatment characteristics are seen in
Table 1. The histologic diagnosis of carcinoma of
maxillary antrum was confirmed by biopsy with
CaldW ell-Luc procedure and CT or MRI was per-
formed in every cases. Commonly presented
signs and symptoms were nasal obstruction and
facial pain with fullness/swelling. 21 patients(26.
6%) had cervical lymph node metastases at the
time of therapy(submandibular nodes-18 patients
and subdigastric nodes-3 patients), 56 patients
(70.9%) had suprastructure and 23 patients (29.
1%) had infrastructure divided by Ohngren'’s line.
The staging of 79 patients by AJC is shown in
Table 2. 68 patients(86.1%) were in advanced
stages; 35 patients(44.3%) in stage M and 33
patients(41.8%) in stage IV.

43 patients(54.4 %) were treated with
radiotherapy alone and 36 patients(45.6%) with
combination of surgery and radiotherapy. 25 pa-
tients(69.4%) received partial maxillectomy and
11 patients (30.6%) received total maxillectomy
with or without orbit exentration. 21 patients
with cervical lymph node metastases subse-
quently received modified radical neck dissec-
tion. The majority of patients were treated with
4-6 MV X-ray.

The treatment portals included only the pri-
mary tumor or tumor bed but the 21 patients in-
cluded the regional lymph nodes. The two field
technique(anterior and lateral portals with 45° or
60° wedge) was used to deliver uniform dose
distribution to the maxillary sinus, nasal cavity,

Table 1. Patient Characteristics

No. of Patients(%)

Sex
Male 51(64.6)
Female 28(35.4)
Age
< 29 1(1.3)
30-39 7(8.9)
40-49 15(19)
50-59 35(44.3)
60-69 16(20.2)
70 < 5(6.3)
Origin site
Rt. side 46(58.2)
Lt. side 33(41.8)
Histology type
well diff. squamous cell 71(89.9)
Poorly/undiff. cell 5(6.3)
Adenoid cystic ca. 3(3.8)
Total 79

Table 2. Stage
No. of Patients(%)

T stage
T2 11(13.9)
T3 38(48.1)
T4 30(38)
N stage
NO 58(73.4)
N1 12(15.2)
N2 8(10.1)
N3 1(1.3)
Stage
1§ 11(13.9)
m 35(44.3)
v 33(41.8)
Total 79

Staging system : Mannual for Staging of Can-
cer ; American Joint Committee on Cancer, 4th edi-
tion



ethmoid sinus and sphenoid sinus. 43 patients
treated with radiotherapy alone received radia-
tion doses of 5500-75600cGy to the primary
tumor with median dose of 7200cGy. 36 pa-
tients treated with combined surgery and
radiotherapy received radiation doses of 5000~
6900cGy to tumor bed with medan dose of
6500cGy(Table 3). 65 patients(82.3%) were
treated with conventional radiation therapy (180
-200cGy per day, 5 times per week), and 14 pa-
tients (17.7%) were treated with hyperfract-
jonated radiation therapy(115¢cGy per fraction, 2
times per day, 4 to 6 hours interval, 10 times per
week). Statistical significance was analyzed by
Chi-square and survival rate was calculated by
the Life Table Method®.

RESULTS

Among 79 patients treated with radiotherapy,
complete response was obtained in 32 patients
(40.5%) and partial response in 29 patients(36.7
%) (Table 4).

Table 3. Distribution of the Patients Received
Different Radiation Doses

Radiation dose No. of Patients(%)

RT alone 43(54.4)
less than 6000cGy 1(2.3)
6000—7000cGy 6(14.0)
more than 7000cGy 36(38.7)
OP+RT 36(45.6)
less than 6000cGy 2(5.6)
more 6000cGy 34(94.4)
Total 79

Table 4. Overall Response Rate of All Pa-

tients
Response No. of Patients(%)
Complete Response 32(40.5)
Partial Response 29(36.7)
No Response 16(20.3)
Aggravation 2(2.5)
Total 79
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The overall 5 year survival rate was 32%(Fig. 1).
The b year survival rate in radiotherapy alone group
was 23%, while combined surgery and radiotherapy
group had survival rate of 42% (Fig. 2).

The 5 vear survival rates by stage were 66.7
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Fig. 1. Overall 6 year survival rate of maxillary
antral carcinoma
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Fig. 2. 5 year survival rate of maxillary carci-
noma by RT alone and combined OP
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%, 38.5% and 4.2% for stage II, Il and W in
radiotherapy alone group and 20%, 36.4% and
66.7% for stage 1I, M and V in combined sur-
gery and radotherapy group. The 5 year survival
rates by T stage were 60% ., 37.5% and 4.5%
for T2, T3 and T4 in the radiotherapy alone
group and 33.3%, 36.4% and 62.5% for T2, T3
and T4 in combined surgery and radiotherapy
group. The b year survival rates by node posi-
tive and node negative patients were 9.5% and
39.6%. The 5 year survival rates by radiotherapy
alone and combined therapy were 6.7% and 16.7
% in node positive patients and 32.1% and 46.7
% in node negative patients. There was signifi-
cant difference in node positive patients(P <0.
001) (Table 5) but no significant in node negative
patients. The 5 vyear survival rates in the
suprastructure and infrastructure were 26.8%
and 43.5%. There was no significant difference.
The 5 year year survival rates by total radiation
dose were 100%, 33.3% and 19.4% in doses
less than 5999cGy, doses of 6000cGy to
6999cGy and doses more than 7000cGy in
radiotherapy alone group, and 100%, 38.2% in
doses less than 6000cGy and doses more than
6000cGy in combined therapy group (Table 6).
There were no significant differences in survival
rates by age, sex, original site(right/left) and his-
tology type (Table 7).

Of 54 patients who had failed after treatment,
37 patients(68.5%) had locoregional failure, 1 pa-

Table 5.5 Year Survival Rate(%) by Treat-
ment Modalities

T N stage RT alone OP+RT Total
' g (N=43)  (N=36) (N=79)
T2 60 33.3 455
T3 37.5 36.4 36.8
T4 45 62.5 20
N(+) 6.7 16.7 9.5
N(—) 32.1 46.7 39.6
1 66.7 20 455
i 38.5 36.4 37.1

\' 4.2 66.7 21.2

tient(1.9%) had distant metastasis and 16 pa-
tients(29.6%) had locoregional failure and distant
metastases(Table 8.). The most common distant
metastatic site was lung. Among 32 patients
who had showed complete response by initial
reatment, 12 patients(37.5%) had relapsed; 7 pa-

Table 6. 5 Year Survival Rate by Radiation

Doses
Total dose 5YSR(%)
RT alone
less than 6000cGy 100
6000-7000cGy 33.3
more than 7000cGy 19.4
OP+RT
less than 6000cGy 100
more than 6000cGy 38.2

Table 7. 5 Year Survival(%) by Sex, Origin
Site, Age and Histology Type

RT alone RT alone Total
(N=43) (N=36) (N=79)
Sex
male 25 39.1 31.4
female 20 46.2 32.1
Age
-29 0 - 0
-39 0 50 28.6
-49 10 20 13.3
-59 31.3 421 37.1
69 12.5 50 31.3
70— 60 - 60
Origin site
Rt. 20.7 58.8 34.8
Lt. 28.6 26.3 27.3
Histology type
Well diff. 244 43.3 324
squamous cell
Poorly/ 0 66.7 40
undiff. cell
Adenoid - 0 0
cystic ca. -




Table 8. Patterns of Treatment Failure

No. of Patients(%)

locoregional failure 37(68.5)
Distant metastasis 1(1.9)
locoregional & distant 16(29.6)"
metastasis
Total 54/79(68.4)

" One case with persistent cancer and fistula forma-
tion had distant metastasis.

Table 9. Complication of Radiation/Combina-
tion with Surgery

No. of Patients(%)

loss of vision/cataract 4(5.1)

Chronic sinusitis/ 7(8.9)
osteradionecrosis

Face & cutaneous 6(7.6)
fistula/necrosis

Oral cavity(gingiva/ 7(8.9)
palate) necrosis

Total 24/79(30.4)

Table 10. Results for Treatment of Maxillary
Carcinoma

Authours / Hospi- Byear survival rate

tals RT only OP+RT
Seoul University' 22.1% 65.3%
Shibuya® 21% 34%
Amendola® 35% 31%*
Frich JR! - 60%
Kondo® 33.8% 48%
Spratt*® 25% 50%
Kosin Medical Center 23% 42%

# OP only case
" 10 year survival rate

tients relapsed within 12 months and 5 patient
relapsed within 24 months.
Radiation complication was shown in Table 9.

DISCUSSION

Carcinoma of maxillary antrum is characterized
by late diagnosis and advanced status of the dis-
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ease. Aggressive surgical treatment for advanc-
ed maxillary antral tumor is associated with se-
vere functional and cosmetic morbidity. Higher
dose radiotherapy is also resulted in severe radi-
ation complications.” Generally the results of
each type of therapy were unsatistactory, and
the incidences of local recurrence and complica-
tion were very high.

The results of this study showed that com-
bined surgery and radiotherapy was a better
treatment modality for carcinoma of the maxil-
lary antrum. The 5 year survival rate was 23% in
radiotherapy alone group and 42% in combined
surgery and radiotherapy group. These results
were similar to those reported in the literatures
(Table 10). In the reported series the 5 year sur-
vival rate from 21%-35% in radiotherapy alone**
4679 and 31%-65.3% in combind surgery and
radiotherapy! 479,

Controversy remains whether radiotherapy
should be given preoperatively or postoperative-
ly. No significant difference between preopera-
tive and posto-perative radiotherapy has been
found by some authors™'”, however otherg®!'=®
prefer preoperative radiotherapy. Sato et al' re-
ported that conventional trimodal combination
therapy composed of minor operation, radiother-
apy and chemotherapy has been introduced to
achieve improvement in the local control rate
and to reduce the complications associated with
the radical surgery. As for the tumor control,
conventional trimodal therapy did not give a
good survival rate, and this therapy sometimes
resulted in a lack of local control and recurrences
only in the region where it was poorly vascular-
ized®.

In ours, the 5 year survival rates by radioth-
erapy alone were 60%, 37.5% and 4.5% for T2,
T3 and T4 lesions, respectively. The survival
rate in early staged disease was found to be sim-
ilar to others'®*'® however for advanced le-
sions (T3 and T4) our result was obviously infe-
rior to that reported by Yun et al”. Badib et al'¥
also reported inferior 5 year survival rates by
stage with 35%, 18% and 10% in stage I, 11, I
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and W, respectively. The survival rates were
found to fall rapidly as the disease has pro-
gressed in stage, particularly it was very poor in
T4 disease. The survival rate of early staged T2
lesion was better in the group of radiation alone
than in combination therapy. The survival of T3
lesion was same in both modalities. The
advanced T4 lesion showed much superior survi-
val rate by combined treatment. The bulky tumor
mass would be insufficient to eradicate by con-
ventional radiation dose.’® Although survival
rates were different according to stage. we
could not make a conclusion due to insufficient
study population, particularly in combined treat-
ment group{Table 5).

In our study, in spite of high proportion of the
advanced diseases, i.e., 86.1% had T3 and T4
tumors, the incidence of neck node metastasis
(26.6%) on initial examination was similar to oth-
ers"'>'10_Yyn et al” and Batani et al'® report-ed
that initial cervical node metastasis does not in-
fluence prognosis but Kondo et al” and Pezner et
al' reported that initial cervical node metastasis
influences prognosis adversely. We found much
superior b year survival rates of 39.6% in node
negative patients vs 9.5% in node positive pa-
tients, though it was not statistically significant
because of small population. Statistically signifi-
cant but same results were reported in 3 year
and 5 year survival rates by Kondo et al® and
Cheng et al”®. Elective irradiation of neck nodes
has been controversial. Kondo et al® and Pezner
et al'” reported they could not find any subgroup
of patients with a high risk of developing nodal
metastases. Our b year survival rate in node neg-
ative patient was 32.1% in radiotherapy alone
group and 46.7% in combined surgery and
radiotherapy, but there was not statistically sig-
nificant. Elective neck irradiation for the patient
with clinically negative node has not been
adopted in our institution

Boone et al” reported that 5 year survival
rates in infrastructure and suprastructure were
66.7% and 50%, and recurrent rates were signifi-
cantly less in infrastructure. Jesse et al'® also re-

ported that infrastructure was more favorable
prognosis than suprastructure. We found better
5 year survival rates of 43.5% in infrastructure
than 26.8% in suprastructure because the
suprastructural lesions are known to be more
advanced staging.

The radiation dose required for the sterilization
of the carcinoma of the maxillary antrum was
not well estabilished. Yun et al” reported that
more than 7000cGy was needed for tumor con-
trol by radiotherapy alone and 6000c Gy was
optimal [for postoperative irradiation. Others™!*'*
1819 reported that total radiation dose for tumor
control was similar to Yun et al”. In our study
we found that more than 7000cGy for
radiotherapy alone or more than 6000cGy for
combined surgery and radiotherapy were not
beneficial for tumor control, but we currently
treated the patients with the carcinoma of maxil-
lary sinus with doses more than 7000cGy in
radiotherapy alone group because majority of
these patients had far locally advanced disease
and dose of 6000cGy in combined group.

The analysis of treatment failure showed
locoregional failure 68.5%, distant metastasis 1.9
% and locoregional failure with distant metasta-
sis 29.6%. All treatment failure occurred within
two years. The local failure was a dominant pat-
tern in Table 7 as in literatures’~>7°"1¢1  {Jngat-
isfied su-rvival rate was found to be due to poor
local control.

Complication of radiation shown in Table 8
was 30.4% and as high as in literatures®™*™® The
most serious complication was bone necrosis.
From above study combination of surgery and
radiotherapy might be a better treatment modali-
ty for carcinoma of the maxillary antrum.
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