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Abstract: Purpose: To examine the methods of radiation treatment planning for gastric lymphoma.
Materials and Methods: Twenty-six patients who underwent radiotherapy for gastric lymphoma between
February 2000 and April 2005 were included in the study. Radiation doses were. 30-40.5 Gy (med1an 30)
with a daily fraction size of 1.5 Gy. We considered that the volume irradiated with 20 Gy or more in the
bilateral kidneys (K-V20) may be reduced to 50% or less. Anterior-posterior/posterior-anterior parallel-opposed
fields (AP/PA) were compared retrospectively with the 4-field technique in 12 patients Whose simulation data
could be reconstructed in the radiation treatment planning system.

Results: Twenty-four patients were treated with AP/PA, one patient with 4-field and one patient with 3-field.
The predefined rules in margin-setting were not observed in 7 patients (27%) to reduce the irradiated volume
of the kidney. Twenty-two patients achieved complete remission, and the overall 2-year survival rate was
95%. No late adverse events were seen. Our retrospective comparison of AP/PA with the 4-field technique in-
the radiation planning system indicated that K~V20 became more than 50% in 4 patients treated with AP/PA,
but in none 'of those treated with the 4-field technique. In all 8 patients with K-V20 of less than 50% with AP/
PA, the caudal side of the stomach was located above the mid-slice of the left kidney on abdominal CT.
Conclusion: The outcome of gastric lymphoma after radiotherapy is excellent. When the position of the stomach
is low relative to that of the left kidney, the 3D-based 4-field technique may allow realization of optimal

radiation therapy ensuring sufficient margins of the target and increased safety for the kidney.

Key words: Gastric Lymphoma, Radiation therapy, Toxicity
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Table 1 Patients background

Table 2 Fields and 2-cm margin observation

Age 45-80 (median: 69)
Gender _ :
male 16
Female 10
Stage
I 21
o : ) 5
Histology
- MALT lymphoma 20
" DLBCL '3
MALT with DLBCL. - 3
Chemotherapy . A
' CHOP . T

. MALT: mucosa associated lymphoid tissue
DLBCL: diffuse large B-cell lymphoma
CHOP: cyclophosphamide, doxorubicin, vineristine, prednisone

#1.5 Gy THRIHEE30~40.5 Gy (FRE30) #BE 5 HDOE
EHEECTHRS L. MALTY ¥ /SETI>30 Gy $ T,
DLBCLTIX30Gy#® FBET L%, BB LI L CEEE
405Gy T THRE L. BHEERECBVTR, ZHEORE
T200W,/ VU DWEED/N) 7 5250 mIBEARL, B4
TRTHEBINEELEE, BIUEXLAY Y352 RBE
BEERFDCTV (clinical target volume) & L, FHRERE) %
DR L72ITV (internal target volume) 12, 5122 cm®
R—=TVRFMLAD D%EPTV (planning target volume) &
L7z, ME/BSTEICBWTIE, (b2 Dgross tumor
volume | FRIR RSB % PR L 7= ITVIC R 122 cnfEED~ —
VyERMULAZDDEPTVE L. BESMAR, S8
EOGFERLA, DLLRHFLHENEY—-LDFREL
o, WMEFIKBNT, 20 Gy EEHSh 2 E6KOH 4
(K-V20) #%50% 2R 2L L, FlcBWwTid, 20
Gyl L BS S h B R OElE (L-V20) , 30GyBLEAEE
HEhHEHOEE (L-V30) HENEN671%, 50% %8
ABRVE I RERLRY .12 | ZEFIBWTRERE
—SEOEARAETHE, BIUBEROBEEELFE
L, OV REVWEEZZOEFAOIEREREE L. ZED
CGREBCTRET 220, BENDLVIZBANICHRERT
LIS L7e. BAHRIAERAR 2 EEEBELL, 50
BEEIE BT R A RY b & L7222 $Kaplan-
MeierZEZ W TEHB L2, EHITIEStatView version 5.0
(SAS Institute Inc., 2KE) %AV, REBEIESNT:
EFDI L, BUBRENSHELLLD, BIUkEELE
BEFICBWTRERFREVPBEERLALSO2BFHROBHR
EEL. _

KN 3 RTEBEEIEIAT N 12811 BT, BT

1 FIREHE LRI AR 4 PRSI E R CTIRERIEEB LTy
Iab-Vvarvl, BEOHBETo72. ZOBCIVICT
EEENEEELL, CIVIR 2emD=— Y V2L, &
SICMRERE L LTHERAMIC IemEAMLAb D%

Applied fields. Observed Not observed Total
APPA | ’ 18 6 24
4 fields 0 1 1
3 fields 1 0 1
Total 19 ‘ 7 26

AP/PA.: anterior-posterior/posterior-anterior parallel-opposed fields

PTVE L7=. wifexdm 2 FIMREHE, sIAA 4 FIRETE:,
WTRICBWTHEY - A0BERSIIHEL L. BE
FEII30Gy /20 & L, K-V20B X UL-V20, L-V30% &
HL7. CTIER T4 AE 2mmd 3\ it 5mm% HwTdk
PR IE TIC8iRE L. BEEEZE X Cadplan version
6.4.7 (Varian Medical Systems, k&) 3 X U'Bclipse version
6.5 (Varian Medical Systems, 3KE) % FHv:7z. 3i#am=
FIRRGTEE, MR NMREIEICBIT BK-V20, L-V20,
L-V302zHEH LEB L 7=, HEFZNREITIEStatView
version 5.0 (SAS institute Inc., X E) 2 CStudentDtRE %
B,

B =R

1. 226flDARMRE :
26615R2451C, W2 B TbRA. 16123
FIEEST, 1H02°4 FIRBSTChH o, &R 76 (27%)
BT 2emDY—~I UV 2FIMTELR S o4 (Table2) .
ZDIBIFSHUBNT, EBEVAT LY b EBEHEFICAS
BRGS0tz BONRMBENIT4.0~07 cm (hIME :
2) THorz. K-V20250% 2L PICEBLChzE Bbh
BIEPNL, 1BIOATH o, 268172261 (85%) =, &
SR TRONECEEEEIE LN, 285 ERE,
2B EBNRHERETH o /2. £EFICBVWT, &8
BT ICEB L AEESRAO N2 d o, 2L E
FRI395% (95%EHEXE : 85~100) Tho7z, LEiBHh2
PICRETOBRERED, 2HE 3FH¥ThbNi:, 5951
Bl ZDROBEBFAH, 35 1613 1 ERICTHEL
7=, ‘

2. FIENE 2 PIRBEHA LI ES 4 FIRBSTEDHE
R 2 FIRSTE, MIRAA 4 FIRsE (Fig.1) 1
BIFB2K-V20iZ, #h#FN13~92% (EHELSD ;
40.9427.0) , 1~24% (FHMELSD :7.7467) TH Y, B
BER 4 FBESECBWTHERIET L (<0.001) . 3
BxfIE 2 FIRATEIC BV T, 1260 4 61 TK-V20%%50%
BEE o778, MBEA4FBRSECBNTIE, 26T
K-V207550% K & 72 o 7=, BRI 2 FIEBSTE, BI%A
4 FIBSHEIC BT AL-V201:, 2h2N11~47% (FH
fE+SD : 22.249.9) , 6~52% (E¥fE+SD : 26.5£11.9) T
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éb,m%EE4-WW%Ek£wTE%kL%Lf
(p=0.03) %, BIAAEA 4 FIRSHEICBIT AL-V20DH T
67% % B2 ADOER LN o7z, B3 2 FIES .
%, AR 4 FIRREREIC BIT BL-V30id, ThEh 0~

12% (SE39{E+SD : 5.743.4) , 3~17% (FHELSD :

9.3+44) THY, HBEA4FIBHECBNCEFEILA
L7z (p=0.002) #%, BU47EA 4 FIBSTEEICBIT AL-V200
T, 50%%2B25dDERLNEd o7z (Table3) . &
3t 2 FIEB ST IZ TR-V204550% ki Cdh o 7= 8 Flid,

BRETECTIC BT 2 ROREBHANOA T £ ANEI VT
DEBOHREL VEHETH o 2h, K-V202550% L ET
Holz 4BF 3 FUIRAICAE LTV (Fig.2) .
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£ ARICEITFTH 07299 . 37, BEHEBICESS
EREREL TR o7,

ZDIBETIE, ROTODEMGE2HATILHNEETD
3, TNIENESCTH BRI BELRETA
Z &, VAZBSSOBENREEEZBI 2L ITT
5Z&THA. Lhikurabid, BEFEDLBCLICH§ 51k
HEHEEEICE T 5 % 2 RERIC B\ TR 2 PIRET
ERBRALTWEY, ZORBRIBWT, BNOBEL Y
T b VREENT RS 270, 30%0EfT, Bl
m%KﬁM?éﬁﬁﬁv—vyL@Lfﬁ%ﬁﬁ?éh&
Dol b HELTVAEY . bLbhORETS, Zekd
BET B EDFELET— IV 2T E 2o 72
BRL 2 bFRZIT b &) LIHECHBT 5%
B, 3RTBERE RSV SFBEIMER S ATV
5. Bianciab i, m%ﬂﬁzﬁ?%&ktﬁ%mwmkﬁ

BABGE, HEEA4FIRNEERAWAI LT, END

FTARBERRLREOBENORELERTEL LHEL
T2, bivbhANERETEZEE L Tf7 o Zoretrospective
ZRENCBWTY, FimE 2 PR ETIXY3 DEST
K-V20%550% B b & %2 o 7228, BifkZeA 4 FIEBETETIE,

LB TK-V20550% KRG & 2o THY, B OHETER
THFERELT, HNBELA4PBEERERTHLEER
5, - : A
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Table3 Retrospective comparison of AP/PA and 4 fields in 12
patients on the radiation treatment planning system

Case AP/PA 4 fields
K-V20 L-V20 L-V30 K-V20 L-V20 L-V30
1 15 27 4 7 33 7
2 37 28 12 14 36 17
3 57 17 6 12 21 9
4 13 28 6 7 - 33 12
5 48 17 5 24 25 13
6 86 11 1 5 15 4
7 34 19 9 1 6 14
8 20 11 3 4 15
9 22 47 7 1 52 3
10 52 24 9 5 29 13
11 92 23 0 11 28 7
12 15 15 6 1 25 7

AP/PA: anterior-posterior/posterior-anterior parallel-opposed fields
4—fjelds: anterior-posterior/posterior-anterior/left-right/right-left fields
K-V20: rate of volume irradiated with 20 Gy or more in the kidneys (%)
1-V20: rate of volume irradiated with 20 Gy or more in the liver (%)
L-V30: rate of volume irradiated with 30 Gy or more in the liver(%)
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Fig.2  Examples of the positions of the stomach and the risk organs.
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. Stomach

A: The caudal side of the stomach was located above the mid-slice of the left kidney.‘
B: The caudal side of the stomach was located below the mid-slice of the left kidney.
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Background: We avaluated the afficsicy of our quality assurance (QA) program of radiation
therapy (RT) in a prospective phasa Il study. This is the first description of the experience of -
the Japari Radiation Oncology Graup (JAROG) with this program. - e
Methods: Clinical records, all diagnostic radiclogical fllms or solor photos that depicted the
extent of disease of 37 patients with stags IEA extranodal marginal zone B-cell lymphoma. of
mucosa-associated lymphoid tissue (MALT tymphomma) were colledted for raview. Radiation

. therapy charis, simutation. films or digitally reconstructed radiographs, poital films and
isodose distributions at the central axis plan were also reviewed. All documents were digitally
processed, mounted on Microsoft PowerPeint, and for security returned from researchars by

* mail in CO-ROM format. The QA commitiee members reviewed all dosuments centrally, utiliz-

" ing the slide show functionality.” ‘ . o : ~
Results: All patients were prascribed their specified dosa to the dose specification point in
accordance with the protacol. Thrae patienis were regarded as deviations, because of 2
smaller margin-than that specified in the protocol {r1= 2) or a prolonged overall treatment
time (= 1). No violgtions wers ohserved in this study. , '

Conclusions: This is the first report with regard to the QA program in MALT lymphoma. We

. demoristrated that our QA program was simple and inexpensive. We also confirmed that the
radiation oncologists in Japan adhered closely to the protocol guidelines. '

© Key words: J;IA;.T Zyz;npfzoma — guality asmm}zcs - 04 pz;dgram — radiation therapy

-

INTRODUCTION ' : improvements of early detection of and screening for cancen
: Furthermore, other factors will alse prompt the use of RT:
the trend toward less drastic organ-conserving surgery com-
bined with adjuvant RT; the improverment in identification of
petients with high risk of developing loco-regionsl recur-
rencés following surgery; and the aging population of Japan. -
It is undeniable that the deleterious consequences of poor
. . e i . - quality tregtment contribute not only to the rise of compli=
g‘&;’:g‘g‘;‘fggﬂgﬁ1;?&?;‘2&“3&’%;‘;&2?&%?&?gbm sgo.  cations but also to detsrioration of outcomes. They also lead
8677, Japan, B-mail: fsobeko@ha.chiba-v.acp : : to both an increase in health care costs and a decrease in the -

Tt has been estimated that about 170 thousand cancer patients
will be treated with radiation therapy (RT) either as part of

- their primary treatiment or in connection with recurrences ot
palliztion in 2005 in fapan (1). Tt is anticipated that RT will -
play an increasingly important role because of the

@ 2007 Foundation for Promotion of Cancer Reséarch
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. quality of life, Thus, it huis long been n.‘m&,mzt.,d that quality
assurance (QA) in RT iv vital to gtlarantee pmwsmn of safe
and effective treatments (2—12). A

“The Radiation Therapy Oncology Group (RTOG) and

European Organisation for Reseatch und Treatment of Caneer -

{EGRTC) are the two largest working organizations présents
ing the models for the application of valid QA procedures in
radiation oncology trials, Both organizations have funding for

centralized data collection, inter-institutional dosimetry pro-

grams and regular site visits, utilizing medical, dosimetric
and physics staff. For the data to be useful with regard to RT,
a rigorous review process must be implemented to document
the radiation used, volume irradiated, fraction size and dose
detivered to coriply with the designated therapeutie protocol.
This is the most accurate way to confirm the uniformity 6f the
treatment and usefulness of the outcome data. -

The Japan Radiation Oncology Group (JAROG) con-
ducted 2 QA program to guarantee the treatment guality of
RT in # phase II study. This study evaluated the efficacy and
toxicity of moderate dose RT for patients with extranodal
marginal zone B-cell lymphoma of mucosa-associatéd lyms
pheid tissue (MALT lymphoma). In pursuing the pmject, the.
JARQG were ficed with a difficult situation in order’ to
engure that the clinfcal and technical compliance to the
specified protocol was satisfactory, without having the finan-

. cial, structural or personnel resources to conduct & compre- -

hengive clinieal QA progtam, Thus, we developed a simple
and less expensive computer based method to eas:ly execute’
our QA Program.

" Qut QA program was based on a ceniral radiation oncolo-
-gieal review of all patients’ diagnostic imaging, color photo-
graphs and clinical findings. Additionally, an individual RT
prescription for every patient was provided. All of these
documents were digitally processed, and were mailed to
researchers in CD-ROM format. The purpose of the present
study was to assess the feasibility of such a procedure in
multicenter trials and its impact on the definition of the

_extent of disease and pat:ents treatment arong Japanese -

radiation oncOIOg:sts Thig is the first report descnbmg the
QA pmgram in MALT tymphoma.

METHODS -
Stupy Desion

From April 2002 to November 2004, 37 eligible patients
with stage IEA MALT lymphoma received RT. The protocol
. specified three different total doses of RT, which wers
dependent on the tumeor location and its maximum diameter.
Patients ‘with orbital disease or those who had minimal
residual disease after surgical remaval received 30.6 Gy.
Patients with tumors that were less than 6 cm received RT
" with 36 Gy, and those with > 6 om of disease were treated
with 39.6 Gy. A fraction size was 1.8 Gy in overy setting.
The clinical target volume (CTV) was defined as an entire
involved organ (orbit, thyroid, salivary gland, breast) ot

gross tumor volume (GTV) with a margin of at least 20 mm,
We did not intend to treat the adjacent first echelon lymph .
node region. A lens shicld was placed to prevent this exeept
where the block compromised tumor coverage. Radiation
doses were specificd according 10 the report of ICRU 50. In
clectron beam therapy. doses were spcmﬁed at the peak dose

-ohr the beam axis reached,

PROCEDURE OF QUALITY ASSURANCE PROGRAM

Clinical records, all diagnostic radiological films or color
photos that depicted the extent of disease of all patients were
collected for review. Radiation therapy charts, simulation

- films or digitally reconstructed rachogmphs, and portal films
. were reviewed. In cases of patients who received electron

béam RT, color photos demOnstraung the treatment position
in the: treatment room were assessed. The isodose distri-
butions atthe central axig were also submitted for review. In
addition to the svaluation of adherence of the protocel, an

‘gvaluation of the response assessment was examined by

reviewing the clinical records, diagnostic radiological films
and color photas. All documents were digitally processed,
and mounted using Microsoft PowerPoint. Each researcher
de-identified all materials before submission, Afterwards,
each researcher returned the data via a CD-ROM, 2nd the

QA committee member reviewed it using the slide show

functionglity, The patient data was not delivered via the
internet for reasons of security. Figure 1 shows an example
of the PowerPoint template.

Our QA programs included evaluation of the fraction size,
the elapsed days; the prescribed dose to the reference point,

‘the relationship between GTV, CTV and radistion field, and

the difference between simulation film and portal film, The
isodose distributions werg also examined as reference data.

DrrvrrioN oF PRoTOCOL VIOLATIONS AND PROTOCOL DEVIATIONS

Protocol violations were defined as a fractional dose less .

“than 1.5 Gy, a total dose to the reference point either <90%

or = 110% of the dose prescribed in the protocol, the incoms
plete coverage of GTV, and more than 1 cm of difference
between situlation film and portal film. In addition, protocol.
deviations were defined as an overall treatment time either

«<three weeks or >six weeks, the difference between

simulation film and portal film >3 mm, the field bordsr
<20 mm away from CTV, and a dose to the reference point

. either «95% or }IOS% of the dose prescnbcd in. the

protocol.

'RESULTS |
- We held the QA ‘committes meeting on 19 March 2005,

There were no missing datz for any patients, and all docu- -
ments were of adequate quality for review. Table 1 shows

the relationship between the RT technique and primery site,
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Figure 1, Examples are shown of the types of dati thet wors used in this template. (A) n pasiont demogrmphics, (B) pretreatment disgnestic films, (C) pretréat-
ment key flms, (D) digitally raconstrneted radxograph (DKR) and portsl Slm, (B) dose objent, (¥) mdiation thcmpy chart, and (G) post irestment disgnastic
films. The origital documentation was writton in Japancse, (Please note that & colour version of this figurs is available as supplementary data st hitpe#/

wwwijjeo.oxfordioumnals.ong) .
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The most common field arrangement was_a single anterigr—

posterior field (41% of patients), and two oblique fields

follow (30%): Two anterior—posterior o lateral opposing
field techniques were employed in nine patients (24%). No
patient received RT with a 3D conformal technique or inten-
sity modulated radiation therapy (IMRT). All patients were
prescribed their specified dose to the dose specification point

in accordance with the protocol. No patients received RT

with a fraction size other than 1.8 Gy. Only one patient
required an overall tredtment time more than 6 weeks, which
was defified as deviation. The caust of this prolonged trent-
ment time was merely personal, Adequate tumor coverage
was achicved in 95% of the paticnts, Although CTV was

covered enough in the treatment volume, the field border -

was placed with smaller margin (<20 mm) than that sﬁeci-

fied in the protocol in'the remaining twe patients, These two

cases were defined as deviations. The isodose distributions at

the central axis plan were acceptable il all patients. Overall, .
deviations were observed in three patients and the QA éom- -
mittee conctuded that 92% of patients received RT as speci-

fied by the protocol. No protoco! violations were observed in
this study.

Because all documents were digitally processed in this

study, the cost per patient, including CD-ROM and postage,
was about ¥150 (i.e. about US$1.30). It took about an hour
to prepare each patient data for review.

DISCUSSION

- This report. described our initial experience with 2 QA
program in. & multi-institutional prospective study, Our
program is very simple and inexpensive. Ishikura et al, (13)
investigated the quality of RT in 3 Japanese clinical trinl and
found that 60% of patients received less satisfactory RT in

2001, They extended their research to 2005 and demon- -

strated that protocol violation decrgased dramatically to less

Tabie 1, Primary sits and RT technique

Primary site RT technique
AP - QObtique Opposing Seld Others.

Orbit - 157 6 3 g

" Thymid 0 3 ! o

* Salivary gland Q 2 2 <0
Waldeyer's ting 0 Q 2 o
Prostate ) Q 0 0 1

- Lung o 0- 0 1
Cacus 0 0 i 0

- Total i 15 1t g 4

RT, mdistion therapy; AP, single anterjor-posterjor field; Opposing fisld,
two anterior-postorior or interal opposing field techniques,

than 5%. The early RTOG study also showed that the fre-
quency of mejor and minor deviation was as- high as.

between 60 and 70%. They reported that the approprisleness
- rute rose over time, because the participating radiation oncol-

ogists became familiar with the protocol (2). The
Trans-Tasman Radialion Oncology Group (TROG) also
demonstrated an improvement in QA over time (14). Qur .
observation that 92% of patients received RT per protocol
specification was very promising for the initial QA cxperi--
ence. In.addition to.the decrease of protocol violation over
time, Halperin et al. (15) reported that institutional ¢xperi-
ences affected the incidence of major deviations, RTOG also
found that the QA performance was significantly better at
prineipal centers compared with satellites, We were not able
to assess institutional difference, because only three patients
were judged as being a violation of protocol guidelines.

1t has long been realized that the quality of treatment
seriously affects the outcome of clinical trials. Several
groups have evaluated the relationship between violation and
staging, treatment strategies, and outcome. The German
Hodgkin’s Study Group (GHSG) evaluated the quality of RT
for early stage HL (Hodgkin's lymphoma) and found that
freedom from treatment failure (FFTF) was significantly -
influenced by the quality of RT. Thése who received RT as
per protocol obtzined §2% of FFTF, and those with vielation
demonstrated only 70% of FFTF after five years (16).
Furthermore, they abserved that the disease extent recorded
on the case report forms was significantly different from that
shown on diagnostic CT, which resulted in a change of
disease stage, treatment group allocations, and treatment
volume (17,18). As these misinterpretations lead to protocol
violations, they recornmended an early central prospective
review. Dieckmann and colleagues (19) also concluded that
an up-front centralized review of patient data and consecn-
tive set-up and delivery of individualized treatment proposals
for every patient are feasible within a large multicenter trial
involving pediatric HL, . o

Hawever, two groups have concluded that violation did
not lead to a detrimental treatment outcome. The EORTC
20884 trial evaluating the efficacy of involved field RT in

patients with advanced HL demonstrated that 47% of _ '

patients received RT with major viclation (20). However,
their conslusion was that the outeome was not influenced by
violation of the radiotherapy protocol. In another multicenter
trial involving pediatric medulloblastoma, 57% of the fully
eveluable patients had one or more major deviations in their
treatment schedule (21). Major deviations regarding the
treatment site wete also found in more than 40% of patients.
Despite these high major deviation rates, underdosage or
geographical misses were not associated with a worse
outcome, Although these two groups did not demonstrate a
relationship between violation and treatment outcome, it is
assumed that these high violation rates make it diffieult to
correctly understand the true message of clinical trials. With
respect to violation rates, our present trial was satisfactory-
and the outcome data are robust, r




#

Advances in imaging and other technology have enhanced
our ability to create complete anatomic and functional 3D
data for each paticnt that facilitates the use of advanced tech-
nelogy RT delivery tools, including 3D conformal RT, inten-
sity modulated RT, stereotactic RT and radiosurgery, and
image-guided RT, Implementing these advanced technol-
opies safely in clinical practice will require innovative and
efficient methodologies for ¢linical QA. For example, Palta
et al. (22) introduced the new web-based QA program to
allow the rapid peer review of radiotherapy data thraugh a
simple personal computer-based webh browser. RTOG has
already developed a web-based QA program, and EORTC
will also adopt a similar system to facilitate their QA
program.. . ‘

This is the first report that evaluatées the QA program in
MALT lymphoma, The technical deviation rate, technical
data quality and completeness of this phase II trial were
aceeptable, and in addition our QA procedures were inexpen-
sive and not time consuming. Furthermore, in multi-
institutional studies, this analysis continues to lend credence
to efforts related to QA for RT,

AckndWledgments

" This.study was supported by a Grhnt-in-Aid for Cancer

Regearch (12-13, 16-12) from the Ministry of Health, Labour.
and Welfare, Japan. This study was performed in ¢ollabor-
ation with the Japanese Radiation Oncology Study Group
(JROSG). The authors are grateful to Y, Asgzawa for her
helpful support. ' :

Conflict of interest statement
None declared,

References

1, Teshima T, Japancss PCS Wotking Group, Patterns of cars study in
Japan, Jpn J Clin Oneol 2005;35:497--506,

2. Wallner FE, Luniig RA, Pajak TF, Robinson G, Davig LW, Perex CA,

* #t al. Impact of initial quality control review on study outcome in lung
and head/neck cancer studies: review of the Radiation Therapy
Oncology Group experience. Jar J Radiwt Oncol Biol Phys
1985;17:893-900, _

3. Bella M, Bartelink H, Garavaglia G,
Heriot JC, Johansson KA, ot al. EORTC guidelines for writing
protacols for elinical irials of mdintherapy. Radiother Onecol
1998;36:1 =8, ; -

4. Martin LA, Krall JM, Curran W1, Leibel SA, Cox II, Influgnce of 2
sampling review process for radiation oncalagy quality assutance in
cooperative group clinical trials: results of the Radiation Therapy
Oncology Group (RTOM) analysls, Redfother Oncal 1995:36:9--14,

8, Thwaites D, Scallist P, Leer JW, Overgaard J. Quality assurance in
radiotherapy, Radiother Oncol 1995:35:61-73, A
6., Hamilton C, Poulsen M, Walker Q, Kragitz H, Hindley A, Spry N,
et 8l. Quality assuranee audit in an Australasian phiess LI teafl of
aeeelerated radiotherapy for hesd and neck cancer (TROG 91.01),

© Australes Radiol 199943122732, : oo

Gonzalgz D, -

7.

Jpn J Clin Oncol 2007:37(2) 139

Bentzen  8M, - Bernier J,  Davis B, Moriet  JC,
Garabuglio G, Chavaudra J, et ol. Clinical impaet of dosimetry quality
BESUTENCE Progrumnines sssesed by radiohialogica) modelling of data

" from the thermoluminesvent dosimetry study of the Furopean

15,

16

b

7

i8.

18,

20,

2%

22,

‘Eiel

Orgunization lor Rescurch and Treatment of Cancer, Rudiother Ongol
2000:36:615-210, )

Oitevanger PR, Therasse P, vande Velde €, Bemler 1, van
Kricken H, Grol R, ot ol, Quality assurance in clinical trinls. it Rev
Oncol Hemutet 2003:47:213-5. - :

. Koulowlias VE. Quality assurance in radiotherapy. Bur J Cancer

2003:39:415-22. .
Kouleuliay VB, Poortmans- PM, Bemier J, Moriot IC,
tohansson KA, Duvig B, et al, The quality assurancs programme of {he
radiotherapy group of tie Europgan Grganization for Research and
Treatment of Caneer (EORTCY: a critical appruisal of 20 years of
continuous elforts. Eir J Caneer 2003;39:430-7, - -
Roog DE, Davis SR, Tugner 8L, O°Brien PC, Spry NA, Burmeister BH,
el af, Qualily assurance experience with the mndemized ncuropathic
bone puin trial (Trans-Tadman Radiatfon Oncology Group, 96.05).
Badiother Opeol 2003;67:207~13, ’
Poortmans PM, Duvis JB, Alyman F, Bernier J, Herjod JC, and for the
EORTC Radiotherapy Group. The quality assurince programme of the
radictherapy group of the Europenn Organisstion for Rescerch and
Treatment of Cancer: past, present and future. Eyr J Sure Gneol
2005;31:66774. .

Ishikura 8, Purutani T, linuma M, Teshima T, Heyskawa K, Himoka M,
af i, The sttus of guality control and quality assurance of rdiation.
therapy in clinical trials, Pre JASTRO 2005;17:877 (in Jupaness).

. Bteiglor A, Mameghan H, Lamb D, Joseph D, Matthzws J, Pranklin I,

et al. A quelity assurance audit; phase ITI trlal of maximal androgen
deprivation in prostate cencer (TROG 96.01). Adustralas Radle!
2000;44:45—71.

Halperin EC, Lauric F, Fitzgerald T1. An gvaluation of the relationship
between the quality of prophylactic eranial mdiotherapy in childhood
acute leukemia and institutional experiences a quality assurance review
genter Pedintric Oncology, Group Study, Int J Rediar Oncot Blot Phys
2002;53:1001 4, .

Duhmike E, Dichl V, Loaffler M, Mueller RPB, Ruehl 1, Willich N, et al.
Randomized trial with carly-stage Hodgkin's disease testing 30 Gy vs,
40 Gy sxtonded field radiotherapy alone. Jat J Radiat Oncol Bial Phys
1996;36:305-10.

KT, Staar 8, Gossmann A, Hansemann K,
Skripnitchenko R, Kocher M, et al. Centralized radiation oncology
review of cross sectionsl imaging of Hodukin's dizease leads to
significant changes in required invelved fisld—results of a quality
nssurance program of the German Hodpkla Study Group, Int J Radiat
Oneol Bied Phys 2004:58:1121 -7, .

Elch KT, Stoar 8, Gossmann A, Bogert A, Franklin J, Siebor M, et al,
The HDI2 panel of the German Hodgkin Lymphoma Study Group
{GHSQ), Am J Clin Oncol 2004:27:279-84, ’
Dieckmann K, Poiter R, Wagner W, Protl FI, Hernig-Franz 1, Rath B,
el al, Up-front centralized data review and individualized treatment -
proposale in & multicenter pediairic Hodgkin's disease trial with 71
participating hospitals: the expeticnce of German—Austrian pedistric
muylticenter trinl DAL-HD-90. Rediother Oncol 2002:62:191-200,
Alemen BM, Girinsky T,. van der Manzen RW, Swuifk 3,
Meijnders P, Bartolus R, et al.; Buropran Organization for Research;.
Treatment of Cancer (EQRTC) Lymphoma Group. Quality contrel of .
invalved field mdiotherapy in patiemts with advanced Hodpkin's
lymphoma (BORTC 20884), Jn¢ J Redimt Oncol Biol Fhys
2005;63:1184--90. :
Miralbell R, Fitzgersld TJ, Laude F, Kessdl 3,
Glicksman A, Fritdmsn HS, ¢t al. Radiotherspy in pediatric
medulioblastoma: quality assessment of Pediattic Oneology Group trial
031, Int J Radiat Oneol Biol Phys 2006;64:1325-30,

Palty IR, Frouhar VA, Dempsey JR, Web-based submizsion, archive,
and review of radiotherapy data for clinleal quality resurance: & new
paradigm, it J Radiat Oneol Blel Phys 2003;57:1427--36, :



Int. J. Radiation Oncology Biol. Phys., Vol. 66, No. 5, pp. 13661369, 2006

2 - Copyright © 2006 Elsevier Inc. .
¥ Printed in the USA: All rights resérved
g ﬁr . 0360-3016/06/3—see front matter
E1SEVIER doi:10.1016/j.ijrobp.2006.07.1384 '
CLINICAL INVESTIGATION Cervix .

MULTI-INSTITUTIONAL STUDY OF RADIATION THERAPY FOR ISOLATED
* PARA-AORTIC LYMPH NODE RECURRENCE IN UTERINE CERVICAL
CARCINOMA: 84 SUBJECTS OF A POPULATION OF MORE THAN 5,000

Yuzuru Nipg, MD.,* Masamro Kewo, M.D.,T Tovoko Kazuimoro, M.D.,* Koicr Micemvoro, M.D.,?
- Maxoro Tagavama, M.D.! Cakaro Yamavucer, M.D.,*** Masaakt Kataoka, M.D.!
KazuNort Suzukt, MD:# Norko Tr, M.D.,** Tarastr Uno, M.D.;T Tsuvosar Takanaka, MD.,F
Kemxo Hicucar, M.D.,’S Hoeva YAMAZAKI, M.D. I Sunao Toxtmaru, M.D., T
Masamxko OGucHL, M.D.,? anp KazusHiGE HAYARKAWA, MLD.,* FOR JAPANEASE ISOLATED PARA-AORTIC
" LympH Nobe RECURRENCE OF UTERINE CERVICAL CARCINOMA STUDY GROUP

" *Department of Radiology, Kitasato University School of Medicire, Kanagawa, Japan; TDepartment of Radiology, Hiroshima University
Graduate School of Biomedical Sciences, Hiroshima, Japan; *Department of Radiology; Saitama Cancer Center, Sai Japan; .
*Department of Radiation Oncology, Cancer Institute Hospital; the Ja%)anese Foundation for Cancer Research, Tokyo, Japan; "Department
" of Radiology, Kyorin University School of Medicine, Tokyo, Japan; Department of Radiology, National Shikokn Cancer Center, FEhime,
. . Tapan; *Department of Radiology, Hamamatsu University School of Medicine, Hamamatsu, Japan; **Department of Radiology, Mie
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Parpose: Most patients who had any recurrent sites of cancer have been considered to be in their last stage of
fife. However, recent advances of clinical research reveal some patients achieve long-term survival even in
recirrence. Furthermore; for patients who had only one recurrent region, radiation thérapy could play an
important role. As for uterine cervical carcinoma, the most common recurrent site other than the pelvis is the
para-aortic lymph nodes. Thus we conducted the current study. . . -
Patients and Methods: Between 1994 and 2003, more than 5,000 uterine cervical carcinoma patients were treated
with curative intended treatments at 13 Japanese hospitals. Of these patients, 84 developed para-aortic lymph
- node recurrence as the only sité of initial tumor progression. These. patients were treated with external beam
radiation therapy. Radiation therapy protocol was as follows: 1.7-2.0 Gy per fraction, 5 fractions per week, and
the mean total dose was 50.8 Gy (25-60 Gy). L S - .
Results: Three- and 5-year overall survival rates of all patients were 49.5% and 31.3%, respectively. Stratified
by symptom sign, 3-year overall survival rate of symptom positive was 27.6% and those of the negative was-
- 56.1% (p = 0.018). Three-year overall survival rates-of the totil dose =51 Gy and that of =50 Gy were 58.0%
and 42.8%, respectively (p = 0.07). As for morbidity, no patients received Grade 3 or greater Iate toxicity.
" Conclusions: The current study suggested that radiation therapy for isolated para-aortic lymph node recurrence
- T uterine cervical carcinoma could have a significant impact on survival. © 2006 Elsevier Inc, .

_Uterine cervical carcinoma, Isolated para-aortic lymph node recurrence, Radiation therapy, Oligo-fecux_’rencet

INTRODUCTION long-term survival even with recurrent cancers, a term: we

first defined as oligo-recurrence in our previous study -(1).

Most patients who have any recurrent sites of cancer are

considered-to be in their last stage of life. However, recent -

advances of clinical research reveal some patients achieve

*. Burthermore, for patients who have only one recurrent re-
gion, radiation therapy- could play an important role."”
As for uterine cervical carcinoma, the most common
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recurrent site other than pelvis is the para-aortic lymph
nodes. Furthermore, improvement of diagnostic imaging
enables us to detect more frequently isolated para-aortic
lymph node recurrence. In Japan, the largest population-
based study of the frequency of isolated para-aortic lymph
node recurrence in patients with uterine cervical carcinoma
has been recently reported (1). Sixty-seven patients of 3,137
uterine cervical carcinoma (Stage Ia-IVa) treated with cur-
ative treatment have recurred in isolated para-aortic Lymph
‘node regions (2.1%). Moreover, Singh et al. recently re-
ported that isolated para-aortic lymph node recurrence in
uterine cervical carcinoma treated with concurrent chemo-
radiotherapy achieved 100% of 5-year survival according to

Kaplan-Meier method, although this study consisted of only .

7 patients, and only 1 patient achieved actual S-year survival

(2). Regions in Asia have the highest incidence of uterine
cervical carcinoma. Kim et al. in Korea recently reported

that 3-year overall survival rate of isolated para-aortic
lymph node recurrence in uterine cervical carcinoma pa-
tients treated with hyperfractionated radiation therapy total-
ing 60 Gy combined with concurrent chemotherapy was
19% (3). Chou et al. in Taiwan reported that the 5-year
survival rate for isolated para-aortic lymph node recurrence
treated with concurrent chemoradiotherapy was 51.2% (4).
Hong et al. in Taiwan reported 34% of 5-year survival (5).

In Japan, 38% of 5-year survival was reported for these

patients treated by radiation therapy or radlatmn therapy
- combined with chemotherapy (6).

However, no studies such as these have been performed
on a large population. Thus we conducted a multi-institu-
tional study for isolated para-aortic lymph node recurrence

Table 1. Patient characteristics

Mean age .
at the initial treatinent 54.8 years (25-80 years)
at the recurrence 56.4 years (2681 years)
Histopathology .
SCC _ 74
Adenocarcinoma , 5
Adenosquamous cell carcinoma 5
Clinical stage at the initial
treatment '
b _ 16
Oa o ‘ 3
Ib 15
" Hla 1
b : : 42
Va : ' 7

The mean serum SCC level

at the initial treatment 17.8 ng/dL (0.5~100 ng/dL)

at the recurrence 7.0 ng/dL (0.4-92.8 ng/dL)
Symptom .

None, - ) - 66

Lumbago 12

Edema of: lower extremities - 4
_ Pdin of lower extremities ) 2

Abbreviation: SCC = squamous cell carcinoma.

v

Table 2. Treatment characteristics X

Initial treatment
Radiation therapy alone (combination
of external beam radiation therapy

with intracavitary irradiation) - 42
Chemoradiotherapy
(radiation therapy as above) ' 16
Surgery with radiation therapy 11
Surgery with chemoradiotherapy . 6
Surgery alone . | 9
Mean total dose for isolated PAN 50.8 Gy (25-61 Gy)
Chemotherapy regxmens ’
BOMP 8
UFT 8
CDDP 5
Others | : 11

Abbreviaiz‘qns: PAN = parafaortic lymph node recurrence;
BOMP = bleomycin, Oncovin, mitomycin C, cisplatin; UFT =
uracil-tegafur; CDDP = cisplatin.

in uterine cervical carcinoma of a population. of more than
5,000.

PATIENTS AND METHODS

More than 5,000 uterine cervical carcinoma patients (Ia-Iva)
were treated with curative treatment such as surgery, radiation
therapy, or a combination of these treatments in 13 major Japanese
hospitals. Of these, 84 patients, who recurred in isolated para-~
aortic lymph node, were treated with radiation therapy for para-
aortic regions between 1994 and 2003. These patients are analyzed.
in the current study. Patient characteristics are listed in Table 1.
The mean age at the initial treatment (pelvis) was 54.8 years
(range, 2580 years). On the other hand, the mean age at the
isolated para-aortic recurrence was 56.4 years (range, 26—81
years). The mean duration time was 22.0 months (range, 1-103
months). The clinical stage at the initial treatment was as follows:

-0 were Stage Ta, 16 were Stage Ib, 3 were Stage IIa, 15 were Stage

Iib, 1 was Stage ITla, 42 were Stage IIIb, and.7 were Stage [Va.
The mean serum squamous cell carcinoma (SCC) antigen level at

190 .éﬁ'%,

9

v 3-year OS: 49.5 %
5 A, 5-year 0S:31.3 %
= 507 : 3
3 S

=]

1))

0 ,
] . 24 48 72 96

Time (months)

Fig. 1. Overall survival (OS) curve of all patients is demonstrated.
Five—year overall survival of all patients was 31.3%.
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Time {months) -

Fig. 2. Overall survival curves with and without chemotherapy
were demonstrated; they are almost the same curves (p = 0.69).

the initial treatment was 17.8 ng/dL (rangie, 0.5-100.0). The mean
serum SCC antigen level at the isolated para-aortic recurrence was
7.0 ng/dL (zange, 0.4-92.8). Eighteen patients had symptoms at
the isolated para-aortic recurrence, 12 patients had hunbago, 2
patients had pain of the lower extremities, 4 patients had edema of
the lower extremities, and 1 had other symptoms. )

As for treatment characteristics (Table 2), the initial treatment,
was as follows: radiation therapy (the combination of external

beam radiation therapy with intracavitary irradiation) was per- -

formed in 42 patients. The combination of radiation therapy (the
combination of external beam radiation therapy with intracavitary
irradiation) with chemotherapy was perfofmed in 16 patients,
combination of surgery with radiation therapy was performed in 11
patients, and combination of surgery with chemoradiotherapy was
performed in 6 patients. Surgery was performed in 9 patients. As for
the isolated para-aortic Iymph node recurrence, all patients received
external beam radiation therapy, The mean total dose was 50.8 Gy

(range, 25-61 Gy). Thirty-two patients received chemotherapy (8

BOMP, 8 UFT, 5 CDDP, 11 other).

As for statistical analysis, survival curves were constructed
by Kaplan-Mexer method and the log-rank test was performed
to compare between clinicopathologic valuables. Statistical

ok M e piNedEsyGtom
£

Z

_'>
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P

-3

m N

Time {months)

- Fig. 3. Overall survival curves by symptom sign were demon-
strated. Those without symptoms were significandy mpenm to
those without symptorms (r = 0.0018). .
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Fig. 4. O{Ierall survival curves by serum squamous cell carcinoma
(SCC) level were demonstrated. That of high SCC had a tendency
to be superior to that of low SCC (p = 0.14). -

significance was assumed for a’ two-tailed r value less than
0.05.

RESULTS

Median follow -up time of all patients from the initiation
of radiation therapy for isolated para-aortic 1ymph node
recurrence was 20 months (2-92 months). Three-year and
5-year overall survival rates of all patients were 49.5% and
31.3%, respectively (Fig. 1).

Stratified by patients with or without chemotherapy,
3-year overall survival rate of patients with chemotherapy
group was 37,7% and those without was 56. T%. (p 0. 69)
(Fig. 2). v

Moreover, st:anﬁed by symptom sign, 3-year overall sur- .
vival rate of symptom positive group was 27.6% and those in
the symptom negative group was 56.1% (p = 0.018) (Fig. 3).

Furthermore, stratified by serum SCC antigen level (=10

- ng/dL) at the isolated para-aortic recurrence, 3-year overall,

A,

k1
]

o 24 4 73 96
Time (months)

Fig. 5. Overall survival curves by total dose (TD) were demon-
strated, That of =51 Gy had a tendency to be superior to that <50
Gy (p = 0.07). ~
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survival rate of high SCC levels was 35.7%, and those with

low levels was 66.5% (p = 0.14) (Fig. 4).
Three-year overall survival rates of the total dose =51 Gy
“and that of <50 Gy were 58.0% and 42.8%, respectively
(p = 0.07) (Fig. 5).
As for morb1d1ty, no patients recelved Grade 3 or greater
late toxicity (National Cancer Institute-Common Terminol-
ogy Criteria for Adverse Events version 3.0).

DISCUSSION

We defined one or several sites of recurrence as oligo-
recurrence” in our previous article (1), based on the many
published reports on this recurrent pattern. Recently, oligo-
recurrence was easily and frequently found owing to the
improvements of biochemical markers for malignancies and
diagnostic imaging. However, no current strategy, differing
from systemic chemotherapy, has been established to cope
with oligo-recurrence. - :

Isolated para-aortic lymph node recurrence in uterine
cervical carcinoma is considered to be a regional disease
rather than systemic disease of this oligo-recurrence (1).
Singh et al. recently reported that isolated para-aortic lymph

node recurrence in uterine cervical carcinoma treated with-

chemoradiotherapy achieved 100% of 5-year survival, al-
though their method of chemotherapy did not have suffi-

. cient power systemically. Many reports other than Singh

et al. have been performed on the survival benefit of radi-
ation therapy of isolated para-aortic lymph node recurrence

in uterine cervical carcinoma (3~6). Furthermore, 1.7-3.6%

of uterine cervical carcinoma treated with curative treatment
reportedly resurfaces as isolated para-aortic lymph node
recurrénce in large population-based studies (1, 3-5).

In the current large population-based study from Japan,
S-year overall survival was 31.3%, which was similar to
38% of S-year overall survival in a small population-based
study also from Japan (6). Survival benefit of chemotherapy
in the current multi-institutional retrospective study could
not be demonstrated. However, until now no phase III trial
comparing radiation therapy alone vs. chemoradlotherapy

for the isolated para-aortic lymph node recurrence in uterine
cervical carcinoma has been performed. Furthermore, the
chemoradiotherapy group in the current study consisted

‘mostly of sequential, nonconcurrent chemofadiotherapy,

such as radiation therapy followed by several courses of
BOMP: Thus the survival benefit of up-to- -date concurrent
chemoradwtherapy is a challenge for future study.

In this study, patients with symptoms of recurrent cancer
in an isolated para-aortic lymph node had much worse.
prognoses than those without symptoms. These firidings
concur with previous small-population studies (3, 7). These
facts indicate that early detection of isolated para-aortic
lymph node recurrence has great importance. Our previous
study on characteristics of isolated para-aortic lymph node
recurrence in uterine cervical carcinoma indicated that se-
tum SCC antigen level at the initial curative treatment for
pelvic tumors correlated with that at recurrence (r = 0.492,
p = 0.01) (1), which indicated that the monitoring of serum
SCC antigen level was usefiil to detect isolated para-aortic
lymph node recurrence regardless of symptoms. Moreover,
lower serum SCC antigen level at the detection of recur-
rence brought better prognosis in the current study. Thus if

“ the primary region has no recurrence when serum SCC

antigen level increases, oncologists are strongly recom-
mended to perform abdominal computed tomography to
examine whether para-aortic lymph node recurrence exists

or not.

As for the total dose, the current study indicated that
51 Gy or more irradiation tended to have a better prognosis
than 50 Gy or less. Thus higher irradiation (51 Gy or more)
is recommended.

As for morbidity, severe late morbidity was not seen in
the current study. Thus 51-60 Gy irradiation to para-aortic
lymph node recusrence is con31dered a feasible dose usmg a
suitable irradiation technique.

In conclusion, radiation therapy for isolated para-aortic
lymph node recurrence is safe and effective indicating

" this method should be strongly recommended for such
- patients.
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Abstract

Olyectzve In most cases of uterine cervical carcinoma recurrence, the first site of distant metastasm or recurrence-is rcported to be the para-
aortic region. Some reports haye demonstrated that, in cases of isolated para-aortic Iymph node Tecurrence treated by radiation therapy, patients
survived for a long period, which suggests that isolated para-aortic fymph node recurrence in nterine cervical carcinoma is a regional disease rather
than systemic disease. Determining the predictive characteristics of isolated para-aortic Iymph node recurrence in patients at the timne of the initial
treatment for primary uterine cervical carcinoma is important, so we-conducted the current multi-institutional study.

. Patients and methods. Patients (n=3137) with uterine cervical carcinoma of stages Ia to IVa were treated in twelve Japanese hospitals between

. 1994 and 2003, The cutrent study investigated the frequency and characteristics of patients with isolated para—aortlc lymph node recuirence as well
as the charactefistics of clinical stage, histopathology, serum squamous cell carcinoma antigen level, the treatment method at the initial treatment,
" the dutation between the initial treatment and the recurrence, and the'serum squamous cell carcinoma antigen level at the recurrence. - -

Results. OF the 3137 patients-with uterine cervical carcinoma in stages 1a~1Va, 67 (2.1%) expenenced recurrence in isolated para-aortic lymph -
nodes. Stratified by clinical stage, none of the 613 patients with stage Ia experienced recurrence in isolated para-aortic lymph nodes. However,:
recurrence was experienced by 14 (1.4%) of the 966 patients with stage Ib, 7 (3.5%) of the 199 patlen’cs Wwith stage TIa, 14 (2.3%) of the 613

patients with stage ITb, 1 (2.1%) of the 48 patients with stage Ifa, 26 (4.6%) of the 538 patients with stage ITIb, and 5 (5%) of the 100 patients with

stage IVa. The mean duration time between the initial treatment and isolated para-aortic recurrence was 20 months (range; 2-49 months). The
* correlations between duration time and the clinico-pathological factors (clinical stage, histopathology, sérum squamous cell carcinoma antigen
level, and treatment method) at the injtial treatment were nvestigated. No statistically significant factors have been revealed in the current study. -

* Corresponding authar. Fax:+81 42 778 9436. '
E-mail address: joe-n@hkg.odnne.jp (Y. Niibe).

0090-8258/% - see front matter © 2006 Elsevier Inc, All rights reserved. .
doir10.10164.yzyno.2006.03.034 , : , .
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Concluszons The frequency of 1solated para-aortic Iymph node recurrence was 2.1% and increased with i increasing clinical stage at the mmal

treatment (stage IVa: 5%) in the current study.
© 2006 Elsevier Inc. All rights reserved. ‘

Keywonds: Isolated para-aortic lymph node recurrence; Uterine cervical carcinoma; Radiation therapy

Introduction

Recently, oligo-metastasis/oligo-recurrence has been one of
the most important concemns of oricology, especially in radiation
oncology {1]. Advances of diagnostic imaging and biochemical

" diagnosis for -various carcinomas have enabled us to detect
isolated metastasis or recurrence, although some decades ago,
metastasis and recurrence meant systemic disease in almost all

cases. However, no strategy has been established for treating .

oligo-metastasis/oligo-recurrence in any kind of carcinoma. Most
oncologists select systemic chemotherapy for these patients as a
community standard. Nonetheless, oligo-metastasis/oligo-recur-,

rence, especially isolated metastasis or recurrence, is considered.

. to not always mean systemic disease. Singh et al. reported that
- patients withisolated para-aortic lymph node recurrence in uterine

cervical carcinoma achieved 100% of 5-year-survival when the -

recurrent site was treated with chemoradictherapy [2]. Niibe et al.
reported that the survival rates of patients with metastatic brain
tumors with controlled primary lesions and no other distant

metastasis were 88.9% after 1 year and 51.9% after 3 years:

respectively [3]. These findings suggested that some oligo-
etastasis/oligo-recurrence patients could survive for as long a
. period as the patients with primary carcinoma. Thus, these
pat1ents must be treated curatively.

" Uterine cervical carcinoma was reported to spread more by the
lymphatic route than by the hematogenous route [4]. In most cases,
the first site of distant metastasis or recurrence is the para-aortic
region. As mentioned above, Singh et al. feported the long-term
survival of patients with isolated para-aortic lymph node recur-

rence, which meant that isolated para-aortic lymph node recurrence
" in uterine cervical carcinoma is a regional disease rather than a

systemic disease. Determining the characteristics of isolated para-

aortic lymph node recurrence in patients at the time of the initial

treatment for primary uterine cervical carcinoma is important,

. Thus, we conducted the current multi-institutional study to

reveal the frequency and characteristics of isolated para-aortic
. lymph node recurrence in uterine cervical carcinoma.

- Patients and methods

Patients (7=3137) with uferine cervical carcinoma of stages la to IVa were
treated in twelve Japanese university hospitals, cancer centers, and major general
hospitals between 1994 and 2003. The current study investigated the frequency
and characteristics of isolated ‘para-aortic lymph node recurrence as well as the
clinical stage, histopathology, serum squamous cell carcinoma (SCC) antigen

‘level, initial treatment method, duration between. the initial treatment and the
recurrence, and serum SCC antigen level at the time of recurrence (Table 1).

Data were collected on data sheets from these twelve hospitals. Data sheets
included patient age, serum SCC antigen level, treatment method, and the date at
‘the initial treatment and patient age, serum SCC antigen level, and the date at the
time of detection of isolated para-aottic recurrence. A data center. was
established at the Department of Radiology, Kitasato University Hospital.

Results

- Of the 3137 patients withi uterine cervical carcinoma in
stages I-IVa, 67 (2.1%) experienced recurrence in isolated para-
aortic lymph nodes. Stratified by clinical stage, none of the 613
patients with stage Ja experienced recurrence in isolated para-
aortic lymph nodes. However, reciirrence was experienced by
14 (1.4%) of the 966 patients with stage Ib, 7 (3.5%) of the 199
patients with stage Ila, 14 (2.3%) of the 613 patients with stage
IIb; 1 (2.1%) of the 48 patients with stage IITa, 26 (4:6%) of the
538 patients with stage IIIb, and 5 (5%) of the 100 patients with
stage IVa. These results suggested that patients with more lo-
cally advanced stages (IIlb and IVa) were more likely to

. experience recurrence in isolated para-aortic lymph nodes than

patients with early locally invasive stages d-1D. -
Other patients characteristics are summarized in Table 2. The -

‘mean age was 55.7 years (range, 25-86 years). The mean

duration time between the initial treatment and isolated para-
aortic recurrence was 20 months (range, 2—49 months) (Fig. 1).
As for the initial treatment, 32 patients underwent external
radiation therapy combined with intracavity radiation therapy
alone; 20 patients underwent surgery combined with extemal
radiation therapy; 12 patients underwent. concurrent chemo-
radiation therapy (radiation therapy: external radiation therapy
combined with intracavity radiation therapy); and 3 patients
underwent surgery only. As for histopathology, 56 patients were
found to have squamous cell carcinoma; 5 patients had
adenocarcinoma; 5 patients had adenosquamous cell carcinoma;
and 1 patient had a malignancy that was unclassified. The mean
serum SCC antigen level at the start of the initial treatment was
17.3 ng/dl (range, 0.5-100 ng/dl), and the mean serum SCC
antigen-level at the time of isolated para-aortic lymph node
recurrence was 9.5 ng/dl’(range, 0-120 ng/dl). These results
indicate that the serum SCC antigen level at the time of isolated
para-aortic lymph node recurrence tended to be lower than that at
the initial treatment. As for symptoms of the isolated para-aortic
lymph node recurrence, 20 patients had symptoms with.
recurrence (Table 3). Lumbago was the most frequent symptom,

“Table 1

The frequency of 1solated para-aortic lymph node recurrence ’

Clinjcal stage Frequency of isolated para-aortic lymph node recurrence
Ia - - 07613 (0%)

b 14/966 (1.4%)

Ila _ 71199 (3.5%)

b 14/613 (2.3%)

Ha 1/48 (2.1%)

m . - 26/538 (4.6%)

IVa 5/100 (5%)

Ia-IVa - 67/3137 2.1%)
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Table 2 Table 3 )

Patients characteristics of isolated para-aortic lymph node recurrence Symptom at the isolated para-aortic recurrence

Mean age 55.7 years (range; 2586 years) Symptom. Number of patiénfs

Histopathology ) ) Lumbago ' 14 -
Squamous cell carcinoma 36 Ederna of lower extremities 3
Adenocarcinoma . 5 Pain of lower extremities . 3
Adenosquamous cell carcinoma 5
Unclassified : 1 .

Initial treatment et al. reported that 100% of patients with uterine cervical car-
Radiation therapy alone 32 cinoma and isolated para-aortic lymph node recurrence treated
Chemoradiation therapy 12 . . . . .
Surgery followed by radiation therapy 20 with concurrent chemoradiotherapy achieved 5-year survival,
Surgery alone 3 although patients treated with,only chemotherapy dﬁed within

Mean serum SCC level 1.5 years {2]. Niibe et al. reported that, in cases of advanced

 Initial treatment 17.3 ng/dl (range; 0.5-100ng/dl)  uterine cervical carcinomia with isolated para-aortic lymph node
Rec“mf‘"e 9.5 ng/dl (range; 0-120 ng/dl) recurrence or metastasis treated with radiation therapy, 38% of

Mean DT 20 months (range; 249 months)

? Mean DT: the mean duration time between the initial treatment and isolated
para-aortic recurrence. :

seen in 14 patients. Three patients experienced edema of the lower
extremities, and three patients experienced pain in the lower
extremities. The correlations between duration time and the

clinico-pathological factors (clinical stage, histopathology, serum .

SCC antigen level, and treatment method) at the initial treatment
were investigated. No statistically 51gmﬁcant factors have been
revealed in the current study.
The correlation between serum SCC antigen level at the

" initial treatment and that at the time of isolated para-aortic
lymph node recurrence was statlstlcally s1gmﬁcant (r=10.492,
P = 0.01) (Fig. 2).
: The correlation between higher serum SCC antigen level

(>10 ng/dl) at the time of isolated para-aortic lymph node
recurrence and coexisting symptoms at the time of recurrence
was statistically significant (P = 0.05).

Discussion
Some patients with uterine cervical carcinoma and isolated

para-aortic lymph node recurrence were reported to survive for
. a long penod and were con51dered to be cured [2,5-7]. Singh

109

Curanudative Incidence (%)

L] 12 24 35 48 60
Time (months)

Fig. 1. The cumulative mean duration time between the initial 'treatment and
isolated para-aortic lymph node recurrence was demonstrated. The mean
duration was 20 months (range, 2—49 months).

patients achieved 5-year survival and the authors. pointed out -
that'c-erb B-2/HER2 expression in tumor tissues had prognostic
significance, suggesting that anti-c-erb B-2/HER2 therapy,
molecule-targeting therapy, such as with tratsuximab, might
have an influence on survival [5]. These findings indicated that
isolated para-aortic lymph node recurrence in uterine cervical
carcinoma was not considered to be a systemic disease but to be
a loco-regional disease. The detection of isolated para-aortic
lymph node recurrence is important, so we investigated the
frequency and characteristics of isolated para-aortic lymph node

_recurrence in patients with uterine cervical carcinoma.

_The current multi-institutional study revealed that 2.1% of
patients with uterine cervical carcinoma treated with curative
therapy (including radiation therapy, chemoradiation therapy,
surgery, and ‘combined therapy) experienced recurrence in iso-
lated para-aorfic lymph nodes. This is the clinical demonstration
in the largest population (n=3137). Others report on this theme
in a large population as follows. Chou et al. reported in 2001
that 26 out of 867 patients (3%) who received pelvic radio-
therapy after the diagnosis of primary cervical carcinoma were
found to have isolated para-aortic lymph node recurrence in
Taiwan {7]. Hong et al. reported in 2004 that 46 out of 1292
patients (3.6%) with uterine cervical carcinoma who underwent
curative intended radiation therapy were found to have para--

_ aortic lymph node recurrence in Taiwan {8]. Tsai et al. reported
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Fig. 2. The correlation between serum SCC antigen level at the start of the initial

treatment and serum SCC antigen level at the isolated para-aortic lymph node
recurrence. The positive correlation was recognized (- = 0.492, P = 0.01).





