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Background : Cure and voice preservation are the primary concerns for patients
seeking treatment for glottic cancer. The efficacy of radiation
therapy, either alone or in combination with surgery, in glottic cancer

was assessed.

Objective : To review the results of radiation treatment in patients with glottic
cancer.
Setting : Division of Radiation Oncology, Department of Radiology, Faculty of

Medicine, Chulalongkorn Universilty.

Subjects : Seventy-eight patients with histologically proven squamous cell
carcinoma of the glottis, from January 1983 — December 1989.

Design : Retrospective study.

Patients : The records of 78 patients with age-range of 33-84 (mean age =60.3)
were reviewed. There were 74 (94.9%) males and 4 (5.1%) females.
The male to female ratio was 18.5 : 1. All had histologically proven
squamous cell carcinoma.

Method : The survival rate was calculated using the product limit estimate of
Kaplan and Meier. Comparisons of survival were made using the
log rank test. A p-value of less than or equal to 0.05 was considered
significant.

Results : Seventy—eight' glottic cancers had been treated by radiotherapy (RT),
either alone or in combination with surgery (S + RI). The overall 5-
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year survival rate was 91.3 % for T zNoMa ,306% forT 3N0Mo and
53.5 % for any IN1 _3M0. The locoregional control rates for patients
treated with RT for the corresponding groups were 92.0 %, 28.6%
and 40.0 % with surgical salvage rate of 100.0 %, 60.0 % and 0%
respectively. For patients treated with S+RT the locoregional
control rate was 71.4 % for T3N0M0 and 41.7 % for any INHMO
with radiation salvage rate of 25.0 % and 14.4 % respectively. The
rates of laryngeal voice preservation in the RT group were 92.0 %
Jor TNM , 75.0% Jor TNM , 64.3% for TNM, and 40.0 % for
any ]WI _3M0 . Anterior commissure involvementin T jNoMo did
not influence the survival. The number of patients in T ZNoMo ,
TNM, and anyTi anyNM  were t oo small to obtain  any
meaningful analysis. Death from intercurrent disease was found to be
42.9 %.

Conclusion : Glottic cancer is radiocurable. Preservation of the larynx can be
achieved with radiotherapy without jeopardizing survival.

Key words : Glottic cancer, Radiotherapy.

Reprint request : Rojpornpradit P, Department of Radiology, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.
Received for publication. May 15,1998,



Vol. 42 No.7

July 1998

& -, & -
NaﬂT‘S‘iﬂ‘}ﬂNzl‘iﬂl\"lﬂlﬂﬂiﬁ’]ﬂ‘iﬁﬂ

497

J ¢ ¢ a Y o
Uszgmt Tsovinslsshng, vanesd vedsziadg, maown Ivdmednd, Yszady Arasan@uda.

namaneuziienadasda3ed. gWiamaaiiavans 2541 a. a: 42(7): 495-504

Yogulsvasa
d' °

TOIUNTINIFANH

guuuuma3de
vy 4‘ o S
Jienvimsany

a d aa
AUATITHNINAN

HamsAnl

Wodnmdetss@ng nmveese@snyes wilgansosed iy
msnda lumsinyweSemendo
wi2e59d@imu mndnedine auzuwnemans
pwiadnsaiummese
Any1dounas
girenzifamadoediua 78 1 AuAUNTIAN WA.2526 B4 FuIAN
2532 Feiiwend anmitl uuzewila squamous f20v1e 74 570
(94.9%) MY 4 718 (5.1%) OATIAIUYIO : UGN =18.5:1 mqm:um'
33-84) maweng 60.3
sasimasegsendianlneds Kaplan uog Meier 19 log rank test
Tums wismiiousasimssgsen A1989 p-value AUMTBDENT
0.05 foniivesrigniaia
fiheluszer T N M Idsumsinyidaoisdednider sasimsegson
5 1 lnande = 91.3% sanmsnavgu Ismanizdi = 920% gilei
siFvndudl u luy vdese @S ny o150 salvage surgery I8 100%
MIGNANYBIISIDN anterior commissure 1 18V IdBATIMsOgTOn
anavgtaei 1 18imsnduiiu Inindssa@snnmunsonsndeade
uasyn 1AUnG sasmsegion Tneinfovesilae luszos TNM =
75.0% 3 W 4 70 Asumsindaeseduas Wimandudhu Tnives
wedimunsonindoudowazya idind  Sanimensugu Tsnmwizdi
hufihesszes TN M, i ldsumssnmn demenesefedudoazms
TAYIRIETIRTINAUMITHIAA = 28.6% LaL35.7% AWEIFY N5 salvage
RIemsHIdnuazSId = 60.0% Uaz25.0% MuFIAY sasimseagsen 5 U
Tnewndie = 50.6% 0 uunnaduseninmssnydaese@nsosadiom
Sumsada 64.0% vesgiheisumssnmndaesad annsoninaoade
upzyaldind sannisegsen Tnumavesgiheiivaagnaiy unoy
siundos = 53,50 hugihef I8sumssmndaemniasaufun 108G
sarmanduiiunives Isnuasdasinisegsen = 583% uas 589%
amddy  damgiheiisumssnydaesefesufer = 60.0% uaz
44.4% AWAAY wué‘mmwmnmmqﬁuuanmﬁamny:ﬁqmwﬁm
42.9%




498

d '3 - ¢
tszgnt Tsarinsdsz@ug uavnae Chula Med J

ap

Qo

AYY

A
1394

vaSvmeBesanurrasny wed 20598507 Tedvevse@inyiAe
mwrsanvnaevdod Fuasya I8nd
sSvmedey Se@snw




Vol 42 No.7
July 1998

Cancer of the larynx is the second most
common head and neck cancer encountered at
Chulalongkorn Hospital. From the 1996 Tumor
Registry Statistical Report of Chulalongkorn Hospital
" laryngeal cancer constitutes approximately 18.2 %
of all head and neck cancers or 2.5 % of all new cancers.
Early glottic cancer may be treated either by radical
radiotherapy reserving surgical salvage (RRSS) for
recurrence or by conservation surgery. Unquestionably
Aradiation therapy results in better voice quality.
Locally advanced cancer is ususally treated with
laryngectomy with or without radiation therapy.

The purpose of this retrospective study is to
present results of 5 - years of radiation treatment,
either radiation alone (RT) or in combination with
surgery (S + RT), of patients with glottic cancer who
were seen at the Department of Radiology, Faculty of

Medicine, Chulalongkorn University.

Materials and Methods

From January 1983 to December 1989, 78
patients with glottic carcinoma were treated with
radiation (either radiation alone or combined with
surgery) at the Division of Radiation Oncology,
Department of Radiology, King Chulalongkorn
Memorial Hospital. The staging was performed
according to the International Union Against Cancer
(UICC) 1987 staging system, ® retrospectively based
on the information recorded in the radiation therapy
charts. There were 74 (94.9 %) males and 4 (5.1 %)
females. The male to female ratio was 18.5 : 1. The
patients were aged 33 to 84 years (mean age = 60.3).
Allpatients had histologically confirmed diagnosis. The

patient characteristics are shown in Table 1.
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Table 1. Patient Characteristics.
Total 78 (100 %)
Sex
Female 4(5.1%)
Male 74 (94.9 %)
Male : Female 185:1
Age
Mean 60.3 yr.
Minimum 33.0 yr.
Maximum 84.0 yr.
Follow - up
Mean 40.4 mo.
Minimum 2.0 mo.
Maximum 138.0 mo.
50 % of patients >24.0 mo.
Histologic type
Squamous cell carcinoma 78 (100.0 %)

The irradiation was given using Cobalt-60.
Lateral parallel opposed fields were used in most of
the cases. Anterior oblique wedged fields were used
in some patients with short necks. Patients with radical
radiation treatment were treated with a range of doses
from 6000 cGy in 6 weeks to 7000 cGy in 7 weeks.
The doses for pre- and post-operative radiation were 4000
cGy in 4 weeks and 5000 cGy in 5 weeks, respectively.

Total laryngectomy (TL) with or without neck
dissection was used in surgical treatment for (S + RT)
or salvage. The distribution of patients by stage and
treatment is shown in Table 2.

The minimum follow-up was two months, and
maximum 138 months. Mean follow-up was 40.4
months with 50 % of the patients followed for more

than two years or until death. The cause of death could
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Table 2. Patient Distribution by Stage and Treatment.

Treatment
Stage Radiation = Combined therapy
TNM 25 -
1 0 0
AC+ 15 -
AC- 10 -
TNM 4 2
2 0 0
TNM 14 14
3 0 0
TNM - 1
4 0 0
Any T NHM0 5 12
Any T, Any N, M] 1 -
Total 49 29 (78)

AC = anterior commissure

not be established in every deceased patient, thus the
survival rate was based on numbers of patients dying
from both glottic cancer and intercurrent diseases.
The survival was calculated using the product
limit estimate of Kaplan and Meier.” Comparisons of
survival were made using the log rank test® A p-
value of less than or equal to 0.05 was considered

significant.

Results

TINOMO. This group of patients was treated
by RT. The overall 5-year survival rate was 91.3 %.
The survival rates of those with and without anterior
commissure involvement were 85.1 % and 100.0 %
respectively (p = 0.06). Two patients (8.0 %), one in
each group, developed local recurrence and were
successfully treated by TL. The surgical salvage rate
was 100.0 %. The larynx was retained free of cancer
in 92.0 % of these cases.

TZNOM0 . The overall 5-year survival rate was
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75.0 %. The number of patients was too small to obtain
meaningful conclusions when comparing modes of
treatment. One patient from the RT group was lost to
follow up and counted as dead from cancer. The
remaining, three patients from the RT group survived
and retained their larynxs. In the S+RT group, one
patient was lost to follow - up one year after treatment
and the other died one year and four months after
treatment, the cause of death being unknown.

TSNOM0 . The overall 5-year survival rate was
50.6 %. Patient treated by S+RT had a 56.3 % survival
rate, versus 46.4 % survival rate among those treated
with RT. This difference in survival was not statistically
significant (p = 0.45). Of the 14 patients who were
treated by S + RT, 4 (28.6 %) had loco-regional
recurrences; 3 regional and 1 local. Radiation salvage
was successful in one (25.0%) patient who had regional
failure. Of the 14 patients who were treated by RT, 5
(35.7 %) had local recurrence. Surgical salvage (total
laryngectomy) was performed successfully in 3
(60.0 %) patients. The 9 (64.3 %) patients in the RT
group who did not develop recurrence retained their
larynxs with useful voice until the last follow up or
death.

T4N0Mo' Ther e was one patient in this cate-
gory. He was treated by S+RT. He survived more
than 5 years.

Any TNLZJMO. The overall 5-year survival
rate was 53.5 g/o . Inthe S+RT group 7 (58.3 %) patients
recurred regionally. Only one patient was successfully
salvaged by radiation. In the RT group 2 (40.0%)
achieved loco-regional control and survived more than
5 years with intact larynxs. The remaining 3 patient
in the RT group died of uncontrolled disease. The

overall 5-year survivalratesin the S + RT and RT groups
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were 58.9 % and 44.4 % respectively (p = 0.65) .
Any T, anyN, M. There was only one patient
who presented with distant metastasis (lung and
paratracheal lymphadenopathy). He was treated with
palliative radiotherapy but expired 2 months later.
Death from intercurrent diseases. Most of the

patients who had been successfully treated for glottic

Table 3. Treatment Results.

wanasnuzifamoidososad

501

carcinoma died from known causes, 6 out of 14
(42.9 %) patients died from other causes. Since the
actual causes of death could not be established in all
patients under this study, death rates from intercurrent

diseases could have been higher.

The treatment results are shown in Table 3.

Stage (Number of patients)

S5-yr survival Recurrence  Salvage treatment  Larynx retained
(%) No (%) No (%) (%)
T NM, (25) 91.3 2725 (8.0)
with AC involvement (15) 85.1 1 p=0.06 1/15(6.7) 1/1 (100.0) 93.3
without AC involvement (10) 100.0 1/10 (10.0) 1/1 (100.0) 90.3
T,NM, (6) 75.0
RT (4) 75.0 1* - 15.0
S+RT (2) +
T,NM, (28) 50.6
RT (14) 46.4 |{p=045  5(857) 3/5 (60.0) 64.3
S+RT (14) 56.3 4 (28.6) 1/4 (25.0) 0
TNM, (1)
S+RT Survived passing 5 years
Any TN, , M, (1T) 53.5
RT (5) 44.4 p=0.65 3 (60.0)++ 0 40.0
S+RT (12) 58.9 7 (58.3) 1/7 (14.4) 0

Any T any NM, (1)
RT (1)

Survived 2 months

%*

lost, counted as death from cancer

+ one patient lost to follow-up 1 year after treatment the other died one year and four months after treatment
++ the two patients who survived had T N M and T ,N M, discases
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Discussion

Data in the present report confirm that stage I
and II glottic carcinomas can be controlled with RT.
For TINOM0 (Stage 1) lesions, the overall 5-year
survival rate was 91.3 %. The loco-regional control
rate was 92.0 %. The two patients who had local
recurrences were successfully saved by surgery, making
the surgical salvage rate of 100.0 %. The remaining
patients (92.0 %) who did not have recurrence retained
their cancer-free larynxs with useful voice. The results
of our study are comparable to those of the literature in
terms of survivaland local control rates of 80.0 -
93.0 % and 97.0-99.0 % respectively. ®” Patients with
anterior commissure involvement showed poorer
survival compared to those without AC involvement,
85.1% and 100.0 % respectively. However, the
difference was not significant (p = 0.06). This study
also supports previous reports suggesting that Tlglottic
carcinoma involving the AC is not associated with a
higher rate of treatment failure. ® For TZNOM0 lesion
the overall 5-year survival rate was 75.0 %. There have
been reports addressing the prognostic significance of
vocal cord mobility in T, lesions treated by irradiation.
The local control rate was reduced by 10.0-30.0 % for
patient with impaired cord mobility.®"” In this report,
impaired cord mobility could not be analysed separately
due to the small number of such patients. Our two
patients with cord impairment were both treated with
S+RT: one patient was lost to follow - up 1 year after
treatment, the other died 16 months after treatment. The
four patients without impaired cord mobility were
treated by RT, and 3 of these survived with intact
larynxs without recurrence. The local control rate was
75.0 %.

Our policy of initial management of TNM,

Chula Med J

has gradually changed over the years. In the past, these
patients were treated by total laryngectomy, either alone
or in combination with irradiation. In our study
population a number of patients were offered RRSS
and these constituted half of the patients of this group
in this report. The overall 5-year survival rate was
50.6 %. The survival rates for the S+RT and RT groups
were 56.3 % and 46.4 % respectively. This difference
was not significant. The loco-regional recurrence rates
for these two modalities were 28.6 % and 35.7 %
respectively with no statistical significant difference.
Surgical salvage for radiation failure was successful in
60.0 % of the cases whereas radiation salvage resulted
in only a 25.0 % success rate. The 9 patients (64.3 %)
in the radiation alone group who did not have recurrence
retained their larynxs with useful voice. Our results
are comparable to others reported in the literature.
Vermund, et al " reported the primary loco-regional
recurrence rates in the groups of S+RT and RT alone
of 14.0 %-29.0 % and 5.0 %-57.0 % respectively.
Cancerfree larynxs were retained in 43.0 %-71.0 % of
cases. In this era of advancements in clinical
radiotherapeutic techniques, better understanding of
radiobiology and improvements in radiétion deliver
with the goal of organ preservation, are available for
patients with early glottic cancer, and should be made
use of for this group of patients. However difficulties
are sometimes encountered during follow - up of these
irradiated patients. Differentiating recurrence from
edema and necrosis is not always easy and delays in
salvage surgery could result in more advanced tumors
or distant metastasis. Close observation with regular
examinations by experienced specialists should be
emphasized. For patients with positive nodes without

distant metastasis (any TNHMO), the overall survival
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rates in the S + RT and RT alone were 58.9 % and
44 4 % respectively. The difference was not significant.
The loco-regional control rate in the S+RT group was
41.7 % and in the RT group 40.0 %. Although the loco-
regional control rates in both groups were similar,
patients in the combined group had more advanced
primary tumor and neck disease. The two patients in
the RT group who survived without recurrence and with
intact larynxs all had N disease. This substantiates
reports that lymph nodes up t03.0cm. in ™)
diameter can be controlled by RT alone."® We
acknowledge the limited value of comparing results
based on retrospective reviews and small numbers of
patients but we continue to advocate treatment by RRSS
for this group of locally advanced (up to T3,Nl)
tumors because our results, in terms of local contral
and retaining the larynx, are too good to sacrifice the
larynx at the outset of the treatment. Laryngeal cancer
presenting with distant metastasis is rare, only
1.3 % in this report.

Among patients who had been successfully
treated for glottic carcinoma, 42.9% (6/14) died from
other causes. Since the causes of death in this report
could not be is established in every case, death from

other diseases could have been higher.

Conclusion

The primary goal in the treatment of any
malignant tumor is cure of the cancer. However,
preservation of cosmesis and function are equally
important, especially for cancer in ihe head and neck
region. For glottic cancer ,the prospects of cure and
voice preservation are the primary concerns of patients
In the present analysis, we draw

seeking treatment.

some conclusions regarding the roles of radiation
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therapy in the management of glottic cancer.

Early glottic cancers, stage I and II, respond
excellently to irradiation and recurrences respond well
to salvage surgery. Lesions involving the anterior
commissure in stage I glottic cancer did not influence
the survival rates . Preservation of the larynx was
achieved in 91.3% and 75.0% of the stage I and II
cases , respectively. For locally advanced tumors,
(T3N0M0) the loco-regional control rate for irradia-
tion was slightly inferior to combined surgery and
radiation. However, a high success rate of surgical
salvage and laryngeal preservation could be
acheived, being 60.0% and 64.3% respectively. For
loco-regionally advanced lesions (any primary tumor
with positive lymph node and without distant
metastasis), the loco-regional control rate in the two
groups of treatment was similar. But the surviving
patients in the RT group who had Nl disease survived
with retained larynxs. This confirms the efficacy of

radiation therapy in controlling neck nodes up to 3 cm.

_in size. Almost half of the larynx in loco-regionally

advanced tumors could be preserved by RT. Only 1.3%
of glottic cancer presented with distant metastasis.
Death from intercurrent disease was substantial, being
42.9 % in this report. In summary we would like to
emphasize that glottic cancer is curable. Organ
preservation, as evident from this analysis, is probable
with radiation treatment for early glottic carcinoma. A
realistic expectation for patients with advanced tumor
could probable be acheived with combined modality
approaches. These include the use of concurrent
chemotherapy and radiation or, induction chemotherapy
prior to radiation alone. Hopefully as our experience
in this area increases, preservation of laryngeal

functions in advanced glottic tumor cases will be finally
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achieved.
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