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Role of Radiation Therapy for Stage Il Thymoma

Ha Chung Chun, M.D. and Myung Za Lee, M.D.

Department of Therapeutic Radiology, Hanyang University College of Medicine

Purpose : To evaluate the effectiveness and tolerance of the postoperative radiation therapy for patients
with Stage Il thymoma and to define the optimal radiotherapettic regimen

Materialk and Methods : We retrospectively analyzed the records of 24 patients with Stage Ill thymoma
who were referred for postoperative radiation therapy in our institution from June, 1987 to May, 1999.
Surgical therapy consisted of total resection in one patient, subtotal resection in seventeen, and biopsy
alone in six patients. Age of the patients was ranged from 20 to 62 years with mean age of 47 years.
Male to female ratio was 14 to 10. Radiation therapy was delivered with linear accelerator producing
either 6 MeV or 10 MeV photons. The irradiated volume included anterior mediastinum and known resid-
ual disease. The supraclavicular fossae were not irradiated. The delivered total dose was ranged from 30
to 56 Gy. One patient received 30 Gy and eighteen patients received minimum of 50 Gy. Follow up
period was ranged from 12 months to 8 years with median follow up of 40 morths.

Results : The overall local control rate for entire group of patients was 67% at 5 years. The cumulative
local failure rates at one, three and five year were 18%, 28% and 33%, respectively. In patients treated
with subtotal resection and biopsy alone, local control rate was 76% and 33%, respectively. The actuarial
observed survival rate at 5 years was 57%, and actuarial adjusted survival at 5 years was 72%. The
difference between 5 year survival rates for patients treated with subtotal resection and biopsy alone was
not statistically significant (62% vs 30%).

Conclusjon : We might conclude that postoperative radiation therapy was safe and effective treatment for
patients with Stage Il thymoma. Postoperative radiation therapy is recommended in cases where tumor

margin is close or incomplete resection is accomplished.
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INTRODUCTION

Thymomas are rare anterior mediastinal tumors. The extent
of intrathoracic discase at first presentation can range from
well encgpsulated tumors to extensive invasion of adacent
dructures, with pleural and pericardia dissemination. When
discussing prognosis, authors have divided thymomas into
benign and madignant types. However, while some cam
these types can be differentiated from each other by means
of histologic criteria,” others dispute this possibility ”

Thus many authors have based the diagnosis of malignan-
cy on the finding of macroscopic invasion of adoining
tissue a surgary, rather than on higologic findings® ¥
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Sevard reports avoid the terms benign and malignant dto-
gether and differentiate ingtead between invasive and nonin-
vasve thymomas” ® However, the group of invasive thymo-
mas is il broad, ranging from limited pericapsular growth
to dissaminated pleura metestases, which suggests a need for
further aubdivison. In 1978, the fird staging system for
thymoma was introduced by Bergh et d who classfied
patients into three dtages or groups according to extent of
disease found a surgery and histologic examination of the
aurgicd spedimen.” This staging system has been recognized
by others and is defined as follows: stage |, intact cgpsule
o growth within the capaule; stage II, pericgpsular growth
into the mediagtind fat tissue; and stage Il1, invasve growth
into the surrounding organs, intrathoracic metastases, or both.

The progress in the trestment of patients with Sage Il
thymoma has been dow. The conventional goproach of sur-
gery and podoperative radiothergpy has resulted in a 5-year
aurvivd rate of about 60% without a noticesble improvement
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over the past 20 yeas’ ™ SQurgay done for Sage | and
urgery plus podtoperative radiation thegpy for Sage Il dis
e have reallted in a 5year aurvivd rae of 95% and
80 &% regpectively. However, goproximatdy 45% of thym-
oma paiets have tumor invading neighboring Sructures
(pericardium, great vesds, o lung) or pleurd o pericardid
dissemination, making tota aurgicd excison difficult o im-
possble” Aduvant radigion thergpy has been advocated for
these extendgve tumars, dthough there is limited information
in the literature aout rates of loca control and surviva ™
Thaefore, a reropedive andyds of 24 pdients was
undeateken to asoatan the effectiveness of podtoperdive

radiation thergpy in the management of Sage Il thymama
Locd control rae and actuarid S5year urvivd rae ae

reported.

MATERIALS AND METHODS

We retrogectivdy andyzed the records of 26 patients
with Sege Il thymoma who were refared for posoperaive
radiation thergpy in our inditution from June, 1987 to May,
1999. In two patients, the diagnoss was ubsequently reclas
dfied, one as gam cdl tumor and one as diffuse large odl
lymphoma. The remaining 24 pdients conditute our study
population. Surgicd thergpy condsted of totd resetion in
one patient (tumar invading pericardium), subtotal resection
in sventemn, and bigpsy done in Sx pdients. The cdl
types of tumars in the 24 pdients was as follons: 10 lym-
phocytic, 6 epithdid, 4 mixed lymphoepithdid, and 4 spin-
de odl tumors, regpectivdy. All petients had Sage
disease & defined by Beagh e d.

Ace of the patients was ranged from 20 to 62 years with
mean age of 47 years. Mde to femde raio was 14 to 10.
The tumor wes detected on routine chest radiographs in 4
agymptomatic patients. As shown in Table 1, oough, chest

Table 1 Preserting Synptons & Diagnosis

Symptom Number of Petients

Cough

Cheg Pain or Discomfort
Dyspnea

Hoarseness

Myaghenia Gravis

Sore Throat

Weight Loss

Dysphagia

PRPRPNMDWDNN®©

pain, dygnea, hoarsmess, nmyagthenia gravis, sore throat,
waght loss and dysghagia were presanting symptoms in de-
aessng order in remaning 20 patients. All paients under-
weant chest radiogrgphy and computed tomogrgphy  before
urgey. As mention aove, one patient underwent total
resection, 17 patients did subtotd resection and remaning 6
paients did biopsy done, regpectively.

Radigion thergpy was ddivered with linear accelerator
produdng dther 6 MeV o 10 MeV photons. Padld op-
posed anteropogterior fidds, dngle anterior and two poderior
adlique fidds, a par of anterior wedge fields, or a combina-
tion of these techniques were used. The irradiated volume
induded anterior mediastinum and known resdud diseese.
The supradavicular fossae were nat irrediated. Treament was
gven once a day, five times a wek. Dally fraction was 18
a 20 Gy. The ddivered totd dose was ranged from 30 to
56 Gy. Table 2. showed the didribution of patients accord
ing to ddivered dose. One patient received 30 Gy and 18
patients recaived minimum of 50 Gy.

All of the patients were fdlowed by us o ther referring
physcians. Follow up peiod was ranged from 12 months to
8 years with median follow up of 40 months. Surviva was
cdoulated from day one of radicthergpy. After redigion
thergpy, locd control was assessed by means of chest radio-
gghs a frequent intervas, with the use of computed tomo-
ggphy reserved for patients with clinica findings suggegtive
of recurrence and negative radiography result. Chi souare test
wes usad for detisticd comparison.

RESULTS

1 Local control
The oveadl locd cotral rate for entire group of paients
was 67/% a 5 years. Hg. 1 showed the cumuldive locd

Table 2. Ddribuion of Petierts according to Delivered
Rediation Dose

Dose Number of Patients
<30 Gy 1
N HBGy 0
3B 40 Gy 1
40 45 Gy 1
45 50 Gy 3
50 5% Gy 16
>55 Gy 2
Totd 2
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Fig. 2. Actuarial survival rate for entire group of patients.

falure rate for Sage 11l thymoma pdients treated with post-
operdive radiothergpy. The cumuletive locd falure rates a
one, three and five year weare 18% 28% and 33% regpec-
tively. Locd contrd wes achieved in one patient trested
with tatd resetion. In patients treated with subtotal resection
and biopsy done, locd contral rae was 76% (1317) and

33% (26), regpectively.

2. Survival

The ectuarid obsarved aurvivel rae a 5 years was 57%
and actuaid aduded survivd a 5 years was 72% The dif-
ference between obsarved and adusted surviva was resulted
from 3 patients who died of intercurrent diseese with no
evidence of thymoma within 5 years dfter initition of the
radiation therapy. Hg. 2. showed actuarid survivd rate for
etire group of the patients. One patient trested with total
resction is dive in 6 yeas following tresment without
evidence of dissese. The difference beween 5-year actuaid

sureivall %

== Subtoiel reeecion
== Bicpsy alone

years

Fig. 3. Actuarid survival rates according to type of surgery.

aurvivd raes far paients treated with subtotd resection and
biopsy done was not datidicdly sgnificant (62% vs 30%
FHg. 3). This was probably due to smdl number of pdients
in each group. One patient devdoped digant lung metastad's
4 yeas dta tretment and he is currently on combination
chemathergpy and dive with disease.

3. Complications

During trestment, five patients developed esophagitis that
resolved aterwards. Four had mild esophagitis, experienced
& a lump in the throa upon swalowing. The fifth patient
had dygphagia with solid foods, severe enough to require a
2-week cessation of trestment. No patiet required placement
of a nasogadric or gagtroduodend  feeding tube. Possble
long tam squdae such as pneumonitis, mydaopathy, media
dinitis, peicaditis, or myocarditis did not devdgp in any
patient.

DISCUSSION

The conventiond gpproach far dinicdly sugpected thymo-
ma has been wrgicd exploration of the anterior mediagtinum
with an am far a complete resection whenever feasible” * *
* ¥ However, a sgnificatt proportion of patients with
dinicdly suspected Sage Il thymoma have tumor invasion
into the adacent vitd dructures, and complete resection with
dear margins may not be ataneble™ ™ * ' Blumberg e
d reported that 44% of ther patients with Sage 11l thymo-
ma were found to be unresectable at initid presentation.” ¥
In that series, complele resection was nat achieved in 40%
of paients who wee sujected to definitive surgery on the
basis of dinicd and radiogrgphic studies.
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Masaoka e d invedigated the rexults of tregtment in
paients with thymoma who did not receive postoperdtive
rdiation thergpy.” OF three patients who underwent subtotal
resection and two who underwent bigpsy done, three died of
thymoma less then 2 years after surgery, one had multiple
lung metedases and the other was dive with pesgent
tumor. Clearly, the saies of Masaoka e d indicates that
paiets with resdud diseese dter wurgery will do poorly
without an effective postoperdtive tregtment.

Sevad reports recommended radiation doses ranging from
40 to 60 Gy for postoperative radiothergpy.™ ™ Qur paients
received doses between 30 and 56 Gy. One patiet received
30 Gy and he was never free of discese. EHohteen of our
patients received a leest 50 Gy. Because dl of the paients
who receved a lees 50 Gy tdeaed this dose without
longterm sequale and because locd control was achieved in
the mgarity despite extensive tumaor, we recommend that 50
Gy ddivered with conventiond fractionation should be used
in the podtoperaive trestment of thymoma. However, pdients
trested with biopsy done and radictherapy showed reatively
poor result in our study. Thus we could try to exdae
radiation dose for patients trested with biopsy done dthough
there is no firm data to suppart definite dose reponse carre
letion in thymoma management.

Thymoma Soreeds by direct extenson from the anterior to
the poderiar mediaginum. All of our paients who did not
achieve locd contrd had recurrence in the anterior media
ginum. Therefore, we recommend that the initid trestment
fidd encompass the anterior and posterior mediastinum and
awy resdud more laed tumor. Some authors have recam:
mended treating both supradavicular fossee to prevent dis
sminaion to the lower neck*® The supredavicular fossae
weae not irrediated in any of our patients. One patiet
devdloped cavicd node involvement, but this was concurrent
with metadases to the liver. Therefore, we do not have any
data to indicae tha dective supraclavicular irradiaion is
warranted.

Locd contrd rate was cardated with extent of surgica
resection in our study. Locd control wes achieved in only
33% of the paients who underwent biopsy done, compared
with 76% and 100% trested with subtotal and total resection,
repedivdy. These realts suggest tha pdients with exten-
dve disease whose tumar canot be totdly resected may get
benefit from aurgicd debulking befare radiation therapy.

Because none of paients in our dudy receved chemo-

thergpy during the postoperative peiod, we cannot draw any
conduson about the usfulness of dhemothegpy. Othas,
however, report a role of chemothergpy in the trestment of
paients with extensve dsease. In review of the literdure,
Hu and Levine nated platinum based chemothergpy to be the
most active agents in the trestment of thymoma?”

Because of the rarity of thymoma, there is limited infor-
mation about the reaults of podoperdive radiaion thergpy in
paients with extensve diseese. Qur findings of ectuarid
aurviva rate is compareble with previoudly repoarted series.””
222 Ay our locd cortrdl rate of 67% is smilar to
those of 55% and 60% reparted by Nordstrom et d and
Kash e d, repedivey.” *® Because treament falure mare
than 5 year dte radiaion theagpy for thymoma is nat
uncammon and our minimum follow up is 12 morths, we
expect that the eventud locd contral rate in our series will
be somenwha lower than 67%

Based on our redults, we might conclude that postopera
tive radidion thegoy for Sage Il thymoma is sfe and
effective trestment. Podtoperdtive radidion thergpy is recom-
mended in cases whae tumor margin is dose o incomplete
resection is accomplished

CONCLUSION

We conclude that pogoperdive radidion therapy is sdfe
and dfedtive trestment for Sage 111 thymoma. Podtoperdive
radidion thergpy is recommended in cases where tumor mar-
gin is dose o incomplete resection is accamplished.
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