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THE SIGNIFICANCE OF BRACHYTHERAPY IN
THE MANAGEMENT OF RECURRENT

UTERINE

INTRODUCTION

Vaginal recurrence following the surgical
management of endometrial cancer occurred
at the rate of 20% in many series’™. The
mechanism accounting for these recurrences
was thought to include tumor seeding during
surgery or microscopic residual cancer not
detected at the time of surgery(l’6). This led to
the protocol of post-operative irradiation of
the upper vagina following surgery. In many
series, the incidence of vaginal recurrence had
dropped to less than 5% 7)., Vaginal recurrence
following the surgical management of the
cancer of the cervix, on the other hand, occurs
frequently with distant metastasis" %1112 The

CANCER

THONGBLIEW PREMPREE, M.D., PH.D.*,
RUMPA AMORNMARN, M.D.*,
ROBERT C. NUSS, M.D.**,

AND GUY I. BENRUBI, M.D.**

treatment is, therefore, palliative, at best. In
spite of the introduction of the post-operative
whole pelvis irradiation protocol to the overall
management of cancer of the cervix and
endometrium, the criteria of patient selection
for post-operative irradiation may not be
uniformly used. There still are many vaginal
recurrences occurring after surgical treatment
of cervical and endometrial cancer.

We wish to present the results of radiation
treatment to a group of patients with vaginal
recurrences from endometrial cancer and
cervical cancer following the up-to-date surgical
management.

*DEPARTMENT OF RADIATION ONCOLOGY

**DEPARTMENT OF OBSTETRICS AND GYNECOLOGY, UNIVERSITY MEDICAL CENTER JACKSONVILLE,

FLORIDA
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MATERIALS AND METHODS
Clinical Materials

In the Radiation Oncology Department,
University Medical Center at Jacksonville,
from 1983 to 1990, 54 patients were diagnosed
as having vaginal recurrence and were evaluated
for radiation treatment. 19 patients had vaginal
recurrence from endometrial cancer treated by
TAH and BSO and lymph node sampling.
35 patients had vaginal recurrence from cancer
of the cervix treated by radical hysterectomy
and bilateral pelvic lymphadenectomy.

Age Distribution

Vaginal Recurrent Endometrial Cancer
occurs in the older age group. 19 patients had
an age ranging from 55 to 88 years old, with
a mean age of 70.

Vaginal Recurrent Cervical Cancer occurs
in a much younger age group. 35 patients had
an age ranging from 27 to 50 years old, with
a mean age of 41.

Work-Ups

One of the most important work-ups
for these patients with vaginal recurrence is to
make sure that we are not dealing with distant
disease. Choosing and identifying cases with
local disease only in the vaginal canal for
aggressive radiation treatment will dictate the
plan of treatment. Those who have proven
cancer spread beyond the vaginal recurrence
(distant metastasis) should not undergo the
aggressive radiation treatment with a curative
aim, but should opt for palliative treatment
only.

Work-ups should include :

1) Chest x-ray for general information
and to exclude the possibility of lung metastasis.
CT of the chest may be indicative if the chest
x-ray findings warrant the need.

2) G.I. series/Barium Enema - Patients
who had a hysterectomy, either for endometrial
cancer or cervical cancer should undergo an
upper and lower G.I. series to study the free
movement of the small intestine. The patients
with post-operative fibrosis and scar tissue
intraabdominally will have limited mobility
of the small intestine, and therefore, will not
tolerate the radiation treatment well. A Barium
Enema study will help in identifying the

conditions such as diverticulosis, polyps, or
colitis, so that the external beam radiation
may be modified in the course of radiation
treatment.

3) CT of the abdomen and pelvis - This
study is very essential, not only to find out
the extent of the cancer in the pelvis and
paraaortic area, but also to serve as a baseline
for future reference follow-up.

4) Cystoscopy and proctoscopy will be
indicated following the findings of #2 or#3.
Treatment Planning - For curative intent only

External Beam Therapy - All patients,
without exception, should undergo external beam
treatment to the entire pelvis encompassing
the lower vagina and pelvic lymphatics. Vaginal
marker should be used to identify the lower
extent of the tumor. We use the 20 MeV linear
accelerator, and parallel opposing portals,
with the daily dose of 180 cGy/F, to the level
of 5040 cGy/28 Fractions. A parametrial boost
could be added in some cases that require
same, with an additional dose of 180 cGy/F,
to the level of 900 cGy/5 Fractions. The portal
of the whole pelvis irradiation field is usually
15 x 15 cm’.

Brachytherapy should be planned from
day one in order to achieve the best possible
result. The policy to remember is that the dose
of 5000 cGy/5-5 1/2 weeks from external beam
therapy to the entire pelvis is only for micro-
scopic disease, and not for any vaginal or
parametrial recurrence. Additional radiation
should come from brachytherapy. The treatment
planning follows the thinki(x11§ 2%§ brachytherapy
in many previous reports:

1) Intracavitary Brachytherapy - We use
the Delclos vaginal afterloader applicator. The
size (diameter) will depend on the size of the
vagina. The entire length of the vagina should
be treated. The original tumor with a thickness
less than 0.5 cm. would be a good candidate
for intracavitary brachytherapy alone (Figure 1).
The surface dose of 2000-3000 ¢cGy/2-3 days
is usually adequate to control the tumor.

2) Intracavitary and Interstitial Brachy-
therapy - Interstitial brachytherapy is used in
conjunction with intracavitary (Delclos Vaginal
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Applicator) brachytherapy in the clinical
situation that the tumor is thicker than 0.5 cm.
(Figure 1). The cesium needles implant (inter-
stitial brachytherapy) into the tumor itself will
contribute an additional amount of radiation
to the tumor. The additional amount of
radiation contributed by interstitial implant
not only plays a significant role in controlling
the tumor recurrence, but also minimizes the
overexposure of the entire vaginal canal and
its surrounding normal tissues. The balance
between the dose contributed by the Delclos
vaginal applicator and the dose contributed
by the interstitial implant dictates the tumor
control and complication. The dose contributed
by brachytheralpy should be around 2000-2500
cGy/48 hours!'>17,

a) Combination of Delclos Vaginal
Applicator and Cesium Needles in the Lateral
Vaginal Wall™ - This implant is designed
to treat recurrence of the lateral vaginal wall.
The external beam therapy was given prior to
brachytherapy, as usual. The brachytherapy
consisted of cesium needles implant into the
lateral vaginal wall about 0.5 cm. from the
vaginal surface (Figure 2). The diagram of the
implant in Figure 2 will illustrate this point
very well. The distance from one needle to the
other is about 1 cm. As shown in Figure 2,
the tumor involves the vaginal cuff and right
lateral wall with the dimensions of 2.5 X 10
and 0.5 cm. thick. External beam, whole pelvis
XRT was given first to the dose of 5040 cGy/
28 Fractions, and followed by interstitial and
intracavitary brachytherapy. Brachytherapy
consisted of four cesium needles, each con-
taining 1.5 mg. of cesium, implanted at the
right lateral vaginal wall (Figure 2). AP and
lateral x-rays of the pelvis showed good position
of the cesium needles and the vaginal applicator.
The loading of the Delclos vaginal applicator
was 20-10 mg. of cesium, with a good isodose
pattern. 2500 cGy/48 hours was given. The
patient survived the cancer and has now been
in a disease-free status for over 5 years.

b) Posterior Vaginal Wall Implant™>1®
Figure 3 showed the recurrence of squamous
cell cancer of the cervix to the posterior vaginal
wall. The tumor was about 1 cm. thick, and

had the following width and length ; 2x 3 cm.
The key to success in this example case is the
interstitial brachytherapy treatment. As usual,
external beam therapy was given first, and
followed by the implant. The cesium needles
implant was done by the guidance of the
operator’s rectal finger. Each needle should
be placed in the center of the recto-vaginal
septum, and allowed the distance of 1 cm. or
less between the cesium needles. In Figure 3,
the diagram showed 5 cesium needles were
implanted into the posterior vaginal wall and
followed by the Delclos vaginal applicator.
The loading of the vaginal applicator was
20-10 mg. of cesium and the isodose at the
mid-implant showed good isodose pattern.
This patient survived her disease and lived
in a cancer-free status beyond 5 years after
the recurrence.
¢) Upper Vagina and Parametrial Im-
2 Figure 4 shows the technique of the
implant when the upper vagina (vaginal cuff)
and parametrium were involved by the recur-
rence. The implant was done after having
finished the external beam therapy treatment.
This technique requires a precise assessment
of the tumor over the cuff and parametrium.
The operator’s rectal finger is also essential in
the guidance of the positioning of the cesium
needles into the tumor tissue. Figure 4 showed
the x-rays of a successful implant to the vaginal
recurrence of the cancer of the cervix. The
cesium needles implant was complimented by
a single source vaginal cylinder. The patient
survived the disease, and lived in a cancer-free
status beyond 5 years after the recurrence.
RESULTS
Endometrial Cancer Vaginal Recurrence

Of 19 patients who. have undergone
radiation treatment ; 2 patients received the
treatment by a Delclos vaginal applicator only,
with the dose of 5000-5600 cGy/48-50 hours ;
2 patients received external beam, whole pelvis
radiation only with a total dose of 5040 cGy/
28 fractions-days ; and 15 patients received
whole pelvis irradiation to the dose of 5040
cGy/28 fractions, plus a Delclos vaginal
cylinder with or without cesium needle implants
(2000 cGy/48 hours).
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The survival rate was (15/19) 79%, 5
years disease-free survival (Table 1).

Cervical Cancer Vaginal and Parametrial
Recurrence

All 35 patients with vaginal and para-
metrial recurrences from cervical cancer received
whole pelvis irradiation and brachytherapy.
30 patients were treated by a combination of
a Delclos vaginal applicator and cesium needle
implants. 5 year survival disease-free patients
were 16/35 (46%) (Table 1). The analysis of
success and failure was performed in reference
to tumor volume and time of recurrence. As
shown in Table 2, the successful group had a
tumor volume of 6 cm. in diameter or less ;
and likewise, the failure group had a larger
tumor volume. When 5 years survival was
studied in respect to tumor volume ; patients
with recurrences smaller than 2 cm. in diameter
had a 75% chance of being a long-term disease-
free survivor (Table 3). Likewise, patients
with a tumor size of 2-6 cm. had a 40% chance
of being successful, and when the recurrence
size was over 6 cm. in diameter, there were
no long-term survivors. Time of recurrence,
as shown in Table 4, appeared to indicate
that if the tumor recurred less than 1 year
after surgery, the results were expected to be
poor. 5 year survival was studied with respect
to time of recurrence (Table 5), and it showed
that survival was only 13% if the cancer
recurred within 1 year. Survival was better if
the recurrence occurred beyond 1 year (70%),
and even better if it was beyond 5 years (78%).
DISCUSSION

In spite of aggressive surgical management
of endometrial and cervical cancer, there will
still be a loco-regional failure that requires
radiation treatment. Radiation treatment of
vaginal and parametrial recurrence requires
special attention from evaluating and selecting
the patients, to radiation treatment planning
in order to achieve a respectable success.
Recurrence from Cervical Cancer

Most radiation treatment series reported
in the literature showed a rather poor result,
with a 5 year cure rate of about 18% or
less"' 1218 There are many reasons for this
poor outcome. One may be due to patient

selection for radiation treatment, and the other
may be due to inadequate brachytherapy. Post-
operative radiation treatment for recurrence
faced the dilemma that brachytherapy suitable
for vaginal and/or parametrial recurrence
is only the vaginal applicator. Tandem and
ovoids are no longer available to offer the
best possible effective dose to the tumor. The
limitation of external beam therapy to the
pelvis is obvious without radiation injury to
the vital organs (bladder and rectum). Delclos
vaginal applicator and cesium needle implant
(interstitial) would be better suited to offer
a high dose to the recurrence, and yet to
minimize the dose to the rectum and bladder
at the same time. Our results showed the
overall survival rate of 46% (Table 1).
Given the best possible treatment, we

still failed to achieve the cure by 50% (Table
1). Tumor volume and time of recurrence are
the main reasons for failure (Table 2,3). We
appeared to do best when the tumor volume
was less than 2 cm. in size, with a 75% survival
(Table 3), and a 41% survival when the tumor
was 2-6 cm. This is not surprising. Large
volume tumors appeared to respond to radiation
slower, perhaps due to the compromised blood
supply and/or poorly differentiated cell type.
There has been a new interest in applying
Californium-252 as a source of brachytherapy
to overcome the problem of hypoxic tumor
cells with promising results* *’. This requires
the understanding of the dosimetry of neutron
therapy and radiation protection. Furthermore,
the current interstitial brachytherapy technique
now involves transperineal implants with
complete afterloading and remote control
devices to obtain a better uniform dose distri-
bution to the tumor, and at the same time,
achieve radiation ?rotection for the operator
and perscinne:l(zo’2 ). Time of recurrence also
played an important role in contributing to the
success and failure of the treatment. Table 4
showed very well that those with recurrence
occurring shorter than 1 year after surgery,
did not fare well at all. If the recurrence
occurred after 1 year, and beyond 5 years, the
patients seemed to do well (without) treatment
(Table 5). Also observed among the failure
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group, most of the patients were in a young
age group (below 39 years), with the tumor of
poor% differentiated type or undifferentiated
type( ). The recurrence of cancer among the
yound age group usually appeared to be large
tumor, and appeared to respond to the radiation
treatment poorly. Distant metastasis would
soon occur within a short period of time, even
before the completion of radiation treatment.

The five-year disease-free survival from
this group of patients was very good 79%
(15/19). Those who failed the treatment had
a large tumor volume, and developed distant
metastasis soon afterward (usually lung meta-
statis). We recently placed the patients with
vaginal recurrence from endometrial cancer
on Megestrol (Megace), or Depo Provera, in
conjunction with local radiation treatment.
The results appeared to be very good.

Has Chemotherapy a Place in the Management
of Vaginal Recurrence ?

a) Patients with Proven Distant Meta-
stasis - For this group of patients, chemotherapy
and/or radiation treatment for palliative
purposes seems reasonable. The survival is
expected to be short.

b) Patients with Local Vaginal and
Parametrial Recurrence Without Distant Meta-
stasis - This is debatable. For limited recurrence
with a tumor size diameter of 2 cm. or less,
our results showed that radiation treatment
alone appears to be most effective, and able
to achieve a long-term cure. However, in a
group of patients of young age, or with a
tumor size of 6 cm. in diameter or larger,
chemoradiation may be the answer. A recent
trial from our own group appeared to offer
the solution. Cisplatinum given in conjunction

with local radiation as a radiation potentiator
offers an encouraging response. No long-term
follow-up is available for the evaluation. There
were many reports(za’ , such as one from
M.D. Anderson, showing Carboplatin intra-
venously for recurrent endometrial cancer,
with the dose of 360 mg./m2 every 28 days,
with a response rate of 6/33 (18%). Recurrent
cervical cancer, on the other hand, showed a
poor response to chemotherapy(24’25). Most
of the responses were partial and expected
to be palliative.

Conclusion

1) For vaginal recurrence from adeno-
carcinoma of the endometrium, local irradiation,
either external beam therapy alone, or external
beam therapy plus brachytherapy appeared to
be most effective. The patients could be placed
on Megastrol (Megace), or Depo Provera, at
the same time.

2) For vaginal or parametrial recurrence
from cervical cancer with a small lesion less
than 2 cm., and 2-6 cm., radiation alone in
the form of external beam, whole pelvis radia-
tion therapy and appropriate brachytherapy
appeared to be most effective.

3) For vaginal or parametrial recurrence
from cervical cancer with a large tumor over
6 cm. in diameter, chemoradiation may offer
an alternative treatment other than radiation
alone.

4) For vaginal recurrence with distant
metastasis, either from endometrial or cervical
cancer, local radiation therapy and/or che-
motherapy, may offer the best possible palliative
measures.
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Table 1. Recurrent Uterine Cancer : Cancer-Free Survival

Disease ' 5 Year Cancer-Free Survival
Vaginal Recurrent Endometrial Cancer
ZECases
19 15 (79%)

Vaginal Recurrent Cervical Cancer
F# Cases
35 16 (46%)

Table 2. ‘Recurrent Cervical Cancer : Tumor Volume-vs-Success and Failure

Tumor Volume

Cases Less Than 2 cm. 2-6 cm. Over 6 cm.
Successful Cases 16 9 (56%) 7 (44%) 0
Failure Cases 19 3 (16%) 10 (53%) 6 31%)

Table 3. Recurrent Cervical Cancer 3 Tumor Volume-vs-Survival

5 Year Survival

Tumor Volume Patients % Survival
Less Than 2 cm. in Diameter 12 9 (75%)
Tumor 2-6 cm. in Diameter 17 7 (41%)
Over 6 cm. in Diameter 6 0 ( 0%)
All 35 16 (46%)

Table 4. Recurrent Cervical Cancer ¢ Time of Recurrence

Time of Recurrence in Years

Cases Less Than 1 yr. 1-5 yrs. Over 5 yrs.
Successful Cases 16 2 7 7
Failure Cases 19 14 3 2

Table 5. Recurrent Cervical Cancer sTime of Recurrence-vs-Survival

5 Year Survival

Time of Recurrence Patients % Survival
Less Than 1 Year 16 2 (13%)
1-5 Years 10 7 (70%)
Over 5 Years 9 7 (78%)

All 35 16 (46%)
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BRACHYTHERAPY

- S

1) INTRACAVITARY ALONE

—TUMOR 0.5 cm. OR LESS IN THICKNESS

=== USE DELCLOS VAGINAL APPLICATOR ALONE

2) INTRACAVITARY & INTERSTITIAL

~WHEN TUMOR THICKNESS IS MORE THAN 0.5 cm.

.‘MP

Y 11 N

DELCLOS & NEEDLES DELCLOS & NEEDLES DELCLOS & NEEDLES
IN VAGINAL WALL IN PARAMETRIUM  IN TUMOR ABOVE CUFF

Figure 1.

11

Diagram 1. Shows Delclos vaginal applicator consisting of the dome segment and 2 vaginal

segments.

Diagram 2. Shows a combination of Delclos vaginal applicator and cesium needle implants.
a) A combination of Delclos vaginal applicator and 3 cesium needles in the

vaginal wall.

b) Delclos vaginal applicator and 4 cesium needles implanted into the

parametrium .

¢) Delclos vaginal applicator and 5 cesium needles implanted into the vaginal

cuff area.
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RIGHT LATERAL VAGINAL WALL CANCER
DELCLOS APPLICATOR PLUS CESIUM NEEDLES
INTO RIGHT LATERAL VAGINAL WALL

66 year old white female with recurrent DAGRAM OF TUMOR IMPLANT TECHNIQUE
endometrial cancer involving cuff and
right lateral wall of vagina. Tumor size
2.5cmx1.0x0.5¢cm

TREATMENT:

Whole pelvis XRT 5040 rad/s jweeks
BRACHYTHERAPY:

Delclos vaginal applicator with 20-10
mg cesium loading plus 4 x 1.5 cm cesium

needles

Dose 2500 rad/qghrs.

RESULT:

« Cancer free survival more than 3 years.

AP X-RAYS OF IMPLANT

LATERAL X-RAYS OF IMPLANT ISODOSE AT THE MID IMPLANT

st et e

.

Figure 2.

Example of brachytherapy of recurrent endometrial cancer involving vaginal cuff and right
lateral wall of the vagina. External beam whole pelvis irradiation was given to the dose of
5040 cGy/28 F/and followed by brachytherapy.

Figure showed diagram of the tumor involving the vaginal cuff and right vaginal wall.
Brachytherapy consisted of Delclos vaginal applicator with 20-10 mg. of cesium loading
and 4 x 1.5 mg. of cesium needles implanted into the right lateral vagina (see diagram).

Isodose was displayed to deliver 2500 cGy/48 hr. by brachytherapy.
The total tumor dose was 5040 + 2500 = 7540 cGy.

The patient survived more than 5 years in a cancer-free status.
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POSTERIOR VAGINAL WALL CANCER

DELCLOS VAGINAL APPLICATOR PLUS
CESIUM NEEDLES INTO POST. VAGINAL WALL

DIAGRAM OF TUMOR LATERAL X-RAYS OF IMPLANT

69 year old white female had recurrent
squamous cell cancer cervix involving
posterior vaginal wall 2 x 3 c¢cm and-
1 cm thick.

TREATMENT:

Whole pelvis XRT 5040 rad/sj weeks
BRACHYTHERAPY:

Delclos vaginal applicator and 5 x
1.5 mg cesium (4.5 cm Active length)
inserted through RV septum.

Dose 2000 rad/4g hrs.

RESULT:

Cancer-free survival more than 3
years.

AP X-RAYS OF THE IMPLANT

IMPLANT TECHNIQUE ISODOSE AT THE MID IMPLANT

paman i 4= mia

DELCLOS

@3
cfsiuM NEEDLES

Figure 3.

Example of intracavitary and interstitial brachytherapy of a patient with posterior vaginal
wall recurrence from squamous cell cancer of the cervix treated by radical hysterectomy
earlier.

Brachytherapy consisted of posterior vaginal wall implant by 5 long cesium needles (4.5 cm.
active length) and a Delclos vaginal applicator.

The tumor dose generater by this brachytherapy was 2000 cGy/48 hr.
Excellent result,
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EXAMPLE
BRACHYTHERAPY

NEEDLES IMPLANT

INTO THE CUFF B

E AND PARAMETRIUM

Figure 4.

Example of a patient with upper vaginal and parametrial recurrence from squamous cell
cancer of the cervix treated previously by radical hysterectomy.

A. Showed AP x-ray film of Delclos vaginal applicator (2 sources) and 12 short cesium
needles implanted in tumor substance at the upper vagina and proximal parametrium.

B. Showed lateral projection of the implant.

C. Effective isodose to the tumor so cGy/Hr dose rate
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Rectal Cancer
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Small Tumor Intermediate Size Large
(Stage A;,B)) (Stage B,,C,,C,) (Stage B3,C5)
Exophytic well differentiated Infiltrative poorly Pre-op full dose XRT
differentiated +/—
' Per-op chemotherapy
1.) Excisional biopsy + XRT
2.) Endocavitary radiation LAR/APR (+/— intraoperative rad) y
(Papillon technique) Adjuvant XRT LAR/APR + /-
3.) LAR, APR, post-op XRT (per or post-op) Intraoperative rad
if Stage » B S5FU/Lev for node +
v
- LAR = low anterior resection Consider post-op chemo
- APR = abdominal perineal resection with 5SFU/Lev for node +

- Intraoperative rad = electron beam or brachytherapy
- 5FU/Lev = 5-Fluorouracil/ Levamisole

- XRT = Extemal beam radiation
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Chemotherapy for Metastatic Colorectal Cancer
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maldeupdravaiesiin Combination Chemotherapy [i5ury 5-FU Iy Iduadna
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OTHER COMBINATION REGIMENS THAT APPEAR TO BE NO MORE
EFFECTIVE IN COLORECTAL CANCER THAN 5-FU ALONE

AUTHOR

Engstrom et al.
Engstrom et al.
Falkson et al.
Lavin et al.
Haller et al.
Lavin et al.
Lavin et al.
Lavin et al.
Lavin et al. Engstrom et al.
Richards et al.
Buroker et al.
Windschitl et al.
Lavin et al.
Windschitl et al.
Engstrom et al.
Whnidschitl et al.
Windschitl et al.

REGIMEN

DTIC/methyl-CCNU.
DTIC/mitomycin C
FU/BCNU/DTIC/vincristine
5-FU/cyclophosphamide
5-FU/doxorubicin/mitomycin C (FAM)
5-FU/DTIC
5-FU/DTIC/methyl-CCNU
5-FU/DTIC/methyl-CCNU/vincristine
5-FU/hydroxyurea
5-FU/methly-CCUN/mitomycin C
5-FU/mitomycin C

5-FU/razoxane

5-FU/6-thioguanine

5-FU/triazinate
Methyl-CCNU/razoxane
Methyl-CCNU/triazinate
Razoxane/triazinate

5-FU for Metastatic Colorectal Cancer
ovanNanaudanavtadnziSaan I8 rgide
5-FU atluszdufiawies 10-15% uazéiliflenau
nllci 1 ! =3 < s y ¢ %4
fdAnIi AlAdnswenewiulpelien s-FU
=l a ‘3’ as [ o k% 1
fvszAnSnwanninluniiinenzSea ¥ ng
Tuszezfiuninszaelneddene 9 waa g el
1. Regional Chemotherapy \Ju35n3
a a8 v a P o ' 3
degnafiiluduinauiniduduniizoonzs

funinzanelulpenss Wu nIdaen S-FU 18
TWfidusun1e Hepatic Artery lnonse dawa
nIneuauasildsus 40-607 Waifteuiun sl
adiensn e ldnauszanm 10-20%2324)
FefoudimIneuauavazing udlinudnsendsn
maoé’ﬂaaw‘?iu%umniﬁmﬁnmﬁmﬁn Fousmalu

AT 2
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@394 2 17315 Regional Chemotherapy lumzinw il esiz 5o l8 Ingjrzezunwsnszo1eluiiny

Objective
NO.of Response Survival
Inveatigations Drug Mode Patients Dose Rate (%) (mo)
Kemeny et al.2 FUDR LV. 51 0.125 mg/kg/d x 14d q 28 d 20 12
A 48 0.3 mg/kg/d x 14dq28d 50 17
Hohn et al.?  FUDR LV. 72 0.075 mg/kg/d x 14 d q 28 d 10 16.1
IA 64 0.20 mg/kg/d x 14d q28d 42 16.7
Chang et al.?6) FUDR LV. 32 0.125 mg/kg/d x 14d q 28 d 17 12
IA 32 0.3 mg/kg/d x 14dq28d 62 17
Martin et al.??  5-FU LV. 33 500 mg/kg/d x 14d q28d 21 10.5
IA 36 0.3 mg/kg/d x 14d q28d 48 12.6
Rougier et al.2¥) 5.FU 1V. 82 500 mg/kg/d X 14dq28d - 10
IA 81 0.3 mg/kg/d x 14dq28d - 14

5-FU, 5-Fluorouracil ; FUDR, floxuridine : 1.V.; intraveous ; IA, intraarterial.

2. Infusional Schedules (it8937neN 5-FU
\Ju Antimetabolites Chemotherapy Faiu Cell
Cycle-Specific, Phase- Specific Chemotherapy
FiumIuIMItLuusaifieaiosnenseiue
Taviilunzumdon aztrornlfiradumSoldsy
guafitdaraeaia v lddowradiliues
Foarlinouauassioen (Kinetic Resistance) iilo
g Cell Cycle azmaunuatsioe(§

Lockich uazamiz®®) T#dnunifiense
aldlngjszezunanazae 174 e wwaiu 2 nau
nyHLInigien 5-FU WUy Protracted Infusional
FUra (PIF) lnel¥en 5-FU 300 mg/m2/3% e

duidendnduais g IV Bolus) 500 mg/m2/Tu
Wuaan 5w wuinslduuy PIF finsseu
auad 307 lnaneAnsliuuuiness 9 fnseey
auauRes 8% (M3 NT 3) wadnadeeidndy fo
Mucositis Uz 5-25% 909%189x1in Hand-foot
Syndrome m3lHenuuusaifiasuuyl Protracted
Infusional 5-Fluorouracil ANMIABUNHOITILS
8-447 fuaaslumei 4 lesnewligzan
Tunsitazdiedld Catheter w30 Port Wieslu
m3lvien aaonusionld Portable Pump lun13
vimauuudiheuen  vivldenld3eva9msien
u,‘uuﬁﬁ]zﬁﬁmgondwmiﬁmmﬂuﬂ% 7 FeevlNg
M ludsemalneludagiuil
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@597t 3 uavdwan 3l Protracted Infusional 5-FU 1/5guiieuniunislvewyy IV Bolus
Iugt)senz o [ IngTuszezunanszve
PIF Bolus FUra

(300 mg/m2/day) (500 mg/m2 X 5) p Value
Evaluable patients 87 87
Complete responses 4 (5%) 0
Partial responses 22 (25%) 7 (8%)
Complete and partial responses 26 (30%) 7 (8%) <0.001
98% Confidence interval 21%, 41%) (3%, 14%)

m’lﬁa‘ﬁ 4 uanviivwavevn13ly Protracted Infusional 5-fluorouracil
ughhenziSom loIngjluszezuninazae

Reference Responses/Trial Size Percentage
Wade et al.(?%) 53/100 53

Hansen et al.(30) 31/81 38

Molina et al.3D 11/25 44

Lokich et al.(28) 21/25 38

Belt et al.(2 10/26 8
Leichman et al.(33) 5/16 31
Benedetto et al.(34) 3/9 33

3. Biochemical Modulation of 5-FU

5-FU \Juenlungan  Antimetabolite
Chemotherapy LﬁaL%’ﬂﬂ'luvmﬁﬂ:gnmﬁﬂuuﬂm
it Fluorodeoxyuridine Monophosphate
(FAUMP) #yasfuiududodaldlunisadne
DNA #8 Thymidylate Synthetase (TS) (fues]
Hvnia¥e Thymidylate Faflw Precursor
989 Deoxythymidine Triphosphate %ﬂtﬂu
Nucleotide 7isudulun1sa®s DNA ifesing
Fufamavineussadudedd  FevinlEnisadne
DNA gnéfuialaie(®5:30)

ﬂalnﬁ'ﬂmﬁ' 5-FU fuffaraduziSede 5-FU
aziAsnan Fluorodeoxyuridine Diphosphate

(FAUDP) nanedu Fluorodeoxyuridine Tri-
phosphate (FAUTP) #99xduifufieees DNA
(DNA Incoporation) vhl¥ifiansumnuenyes
#18 DNA (DNA Strand Break)37:3®)

wenanil 5-FU dgniddeuutasann
FdUDP nanetilu Fluorouridine Triphosphate
(FUTP) #wazdufu RNA nnafia vinlvioad
#39 RNA #idaund dealilifinmsaselusau
wiaansalussiuiiaaung - vnldwiiees
wandely (mugﬂﬁ' 2) winlAin 5-FU o
Mmeradnzsold Tnedudonisady DNA uay
RNA Tnendadeiaey 5-FU finduiitoenin Ty
Twradithvaneg
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r FUTP———>F-RNA

gﬂﬁ o uamvdunnAenutas i uedsey 5-FU melugas
Pi
/ FUrd
R-1-P
PRPP PPi

FdUrd

dR-1-P 'w

Pi

pFUMP—3~ FUDP —3 FduDP —3—FdUTP—3-F-DNA

FAUMP ——=-TS

©

Metabolism of 5-fluorouracil (5-FU). R-1-P indicates ribose-1-phosphate ; dR-1-P,
deoxyribose-1-phosphate ; Pi, inorganic phosphate ; PRPP, Phosphoribosylpyrophosphate ;
FUrd, Fluorouridine ; PPi, inorganic pyrophosphate ; FdUrd, fluorodeoxyuridine ; FUMP,
fluorouridine monophosphate ; FUDP, fluorouridine diphosphate ; FAUMP,
fluorodeoxyuridine monophosphate ; FduDP, fluorodeoxyuridine diphosphate ; TS,
thymidylate synthase ; FUTP, fluorouridine triphosphate ; and FAUTP, fluorodeoxyuridine

triphosphate.

Reduced Folates T4 Cofactors 8 3u
Ujfisemuaiizey Thymidylate Synthetase th
Budedyvindjienny Deoxyuridine Monophos-
phate (dUMP) w3s FAUMP awdewiu
Thymidylate U8z Stabilization 989 Thymidylate
Synthetase (gﬂﬁ' 3) Cofactor Hsufudnsy
mIneATuenluans (One-carbon Transfer)
dniudisenafivesninesiluuazniiaiig
Purine U8z Pyrimidine aoifuasfildluns

5579 DNA Reduced Folates Tuwainvas 5,10-
methylenetetrahydrofoliate (5,10-CH,THF)
azlvianiuoulianad iy 5-methyl Group 289
Thymidylate 13877} Folates vnTdlweaadazgn
wWaswn Polyglutamates #9  Glutamate
Residues 9 §Un4 Gamma-carboxyl Groups*®)
maaeuuasiiasynldAnm ISty Thymidylate
Synthetase uazﬂﬂﬁm’lﬁ Nucleotides LanaanaIN

B4
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sdn 3
u

waavinIgUEIN1I8T . DNA meluiradlag 5-FU

5-FU
%
't
FdUMP dUMP
.
Tﬂ TMP>TTP-~ DNA

[\

5.10 CH,
THF'

i

A
5-CHO
THF

DHF

Thymidylate synthase (TS) catalyzes the conversion of deoxyuridine monophosphate (dUMP)

to thymidylate (TMP).

Inhibition of TS by fluorodeoxyuridine monophosphate (FAUMP) leads to inhibition of DNA
synthesis. 5-CHO-THF indicates 5-formyl-tetrahydrofolate (folinic acid) ; 5,10-CH,-THF,5,
10-methylenetetrahydrofolate ; DHF, dihydrofolate ; and TTP, thymidine triphosphate.

flel¥ Folic Acid Auwad wadazsudnly
Twrsduazi Aoy 5,10-CH,-THF ua
Polyglutamation Wefimaaenduaes 5,10-CH,-
THF nelwgad Reduced Folate Cofactor
fINa1 wAUNU FAUMP uae Thymidylate
Synthetase Lin{u Ternary Complex Fuvinle
18u7esl Thymidylate Synthetase Nan#NI0¥IMH
1% \Aamaiudon1s¥e DNA wasiamsrinane
\asHzI5e (Cytotoxicity) Tuﬁqﬂ(sg““‘)
il maasingnisesmvinaerad

Nu59w09  5-FU  swnsavnldlneifeusaed

UiSemeduedioes 5-FU melwaas Tnems
148136119 ) T 5-FU 10 Leucovorin Calcium
Fadu Folic Acid fieengnalneduiududes
Thymidylate Synthetase w8z Active Metabolites
989 5-FU meluead fe FAUMP wananit
foflemiemsBnvanesfinfiaziingniaes 5-FU
13znaufie Methotrexate, N-phosphocetyl-L-
aspartate (PALA), Thymidine, Allopurinol,
Hydroxyurea, Pyrimidine, Purines, L-histidinol,
4a¢ Recombinant Interferon w3unalnns
paNOMBTatE I 9 aunanadesiuliagy
g lumed s
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@5ef 5 mTNgnEmMITe LT asNz S998 5-FU fe3snanedasdl (Biochemical Modulation)

Modulating Increased Decreased

Agent Cytotoxicity Toxicity Mechanism

Methotrexate X Augments FUTP formation by expanding
intracellular PRPP pools ; increases
FUTP incorporation into RNA

PALA X Augments FUTP formation. by expanding
intracellular PRPP pools ; increases
FUTP incorporation into RNA ;
decreases dUMP formation

Hydroxyurea X Inhibits ribonucleotide reduction and
prevents tumor rescue by normal
nucleotides

Interferon X Enhances accumulation of FAUMP ;
inhibits overexpression of TS

Thymidine X Prolongs half-life of 5-FU by decreasing
5-FU breakdown ; increases 5-FU
incorporation into RNA

Purine bases X Increases R-1-P, which leads to
increased 5-FU catabolism

L-histidinol X Causes a reversible arrest in normal

cell cycle

*PALA indicates N-phosphonacetyl-L-aspartate ; FUTP, fluorouridine triphosphate ;
PRPP, phosphoribosylpyrophosphate ; dUMP, deoxyuridine monophosphate ; FAUMP,
fluorodeoxyuridine monophosphate ; TS, thymidylate synthase ; 5-FU, 5-fluorodeoxyuridine ;

and R-1-P, ribose-1-phosphate.

5-FU plus Leucovorin Calcium

mM3f Folinic Acid fond3uiuifudes
Thymidylate Synthetase unz FAUMP @il
Active Metabolite 709 5-FU \Aoiflu Ternary
Complex fudamavihemapadudeTlunaadne
DNA Junalndrdnidaueifiasungndnig
Ynanewraauzisereten 5-FU 3ol Folinic
Acid Tuweinuey Leucovorin Calcium #0114
iy 5-FU lunadnelaanzSeanldivgszes
UWIN3z31e Folinic Acid ﬁa‘imaag”luﬂinwﬂlm
\Hunfounaidentes d uae 1 1somer Teaziaen

Thilu 5,10-CH,-THF uaz Polyglutamation
melwaas

NMIANEINIILE 5-FU 998U Leucovo-
rin Calcium IuéﬂﬁamL%oﬁﬂlﬁlwrﬁiza:uwi
ns:maﬁlﬂu Phase III Randomized Studies
9 7eM7 Wisuifeununistvien 5-FU 1ileseey
Wea wudnislden 5-FU 998U Leucovorin
Calcium #nineuaustraslsaganiinislden
5-FU fiesaehaden > Fuaalusnseit 6
agvlsfinneuneteiilduas 35n13l%ends

| |
adddd

Tlidufnsuuddainitlaez duwisndnan a3

bl
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Anwiiiauls 2 Tefinuiinmsly 5-FU saaiy
Leucovorin Calcium &30 ANERI1980T 50
wavveefiaeldl Ao msdnwn9es  Erlichman
14 5-FU 370 mg/m2/3% IV 994U Leucovorin
Calcium 200 mg/m2/3% IV 5 Tufnfany Laz
m3Anwfisesld 5-FU 370 mg/m2/3% IV 5
7MY Leucovorin Calcium 20 mg/m2/7u 1V
5 % Guduauiafidnes Leucovorin Calcium
Wisuieuny 5-FU 370 mg/m2/7% IV 5 T

394MU Leucovorin Calcium 200 mg/m2/3%
IV 5 4 %ﬂﬁaiWLﬂumuWﬂﬁgqmaq Leucovorin
Calcium W3suifieununiildien 5-FU wieseey
e 500 mg/m2/3% IV 5 u fivnaulafionns
paUaueIra9lsA Ni1eziy Leucovorin Calcium
yuasvIeswings  Tdnaduaziniinislden
5-FU fieagufien  waznadaidesasinsly
Leucovorin Calcium ?Jmmﬁqﬁmﬁu 5-FU 7
snnawesn  enueinaviesie  Idueet

A159N 6  wanI3fne1 Phase III Randomization 99901309 5-FU 3950y Leucovorin Calcium
(Folinic Acid) ugiliewzi5oar[dinafszezuninszare iwisuieuivnisld 5-FU

LNENBEIAE

Folinic Acid Response Rate

Authar 5-Fluororracil Dose Dose (%)

Petrele) (A) 450 mg/m2/d x 5d 500 mg/m? 11 b = 0.0009
(B) 600 mg/m2/wk X 6 wk - 48 } o

Petrele(40) (A) 500 mg/m2/d x 5d - 21.1} P < 0.0l
(B) 600 mg/m2/wk X 6 wk 500 mg/m? 30.3 '
(C) 600 mg/m/wk X 6w wk 500 mg/m? 18.8

Noble7) (A) 600 mg/m2/wk X 6 wk 500 mg/m? 5 } P = 05
(B) 600 mg/m2/wk x 6 wk - 16 '

Valone“®) (A) 12 mg/kg/d x 5d - 18.8 NS

followed by 15 mg/kg/wk

(B) 400 mg/m?/d x 5d 100 mg/m? 17.3

Erlichman (49 (A) 370 mg/m2/d x 5d — 7 ) Py 0.0005
(B) 370 mg/m2/d x 5d 200 mg/m? 33

Doroshow(? (A) 370 mg/m2/d x 5d - 13 } P = 0.0019
(B) 370 mg/m2/d x 5d 200 mg/m? 44 '

Costanzo®! (A) 540 mg/m2/d x 5d - 16 } K&
(B) 400 mg/m2/d x 5d 200 mg/m? 15

Labianca(®2) (A) 400 mg/m2/d x 5d - 9 } NS
(B) 400 mg/m2/d x 5d 200 mg/m? 23

Poon(®3) (A) 400 mg/m2/d x 5d - 10 } P — 0601
(B) 370 mg/m2/d x 5d 20 mg/m? 43 '
(C) 370 mg/m2/d x 5d 200 mg/m? 26

NS indicates not significant.
Survival difference : 41 vs 54 weeks (P
Survival difference : 34 vs 52 weeks (P

0.05).
0.05).
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25% Im’m‘ﬁliﬁ Leucovorin Calcium mmmﬁ'qa
LazfidRImennMISnuIiy 657 uansiing
Hhafesvesieesrmisthnies (Mucositis) 310
Leucovorin Calcium mumﬁwwuﬁaan’hmn
uan’«nnﬁmm‘nmm Leucovorin Calcium 2419
sazfisangniawagesnn
5-FU plus Interferon

Bmaasuogniees 5-FU Tumssnunlan
nzSeanld@TwnEniswnile Aen1sld 5-FU iy
Interferon-alpha 9 nn13An®1 14 Colon Cancer
Cell Lines wuin Interferon \o3nqnd 5-FU
TuwmsvnmesaduaSoi &g ©4%® (Synergistic
Cytotoxicity) nalaresmaaiugniteserioaes
Tinauuiven wideinietuannalnmedued
uazndrinende delyil

. Interferon \nmawden 5-FU 1fu
FAUMP #uflu Active Metabolite 989 5-FUC®)

2. Interferon anv3atuvaududes Thy-
midylate Synthetase nelwrad >’
3. Interferon £udy Thymidine Salvage
Pathway(ss)

4. Interferon aAn13idA 5-FU 8anain

3198 (Reduced 5-FU Clearance)(Sg)

5. Interferon L‘WIN Area Under the Curve
909 5-FU©®

wana it Interferon fofiqnBiinmarnem
793X UUBNEUIDII NN (Immunomodulation) #
gsvnaneraduSilaense (Antitumor Activity)
\T93uin9NN137 Interferon vinldfin N0
2" 5’ Oligoadenylate Synthetase N eluirad
Budedilazade Roase H Foviwinfivinane
RNA iile RNA gnviene Az lidnas3alusdiu
Fodumsddyresmadiinsensas  wad
nziSedognyinanely  Interferon ofignisuds
NI vaendon (Antiangiogenesis) ¥inlw
arsadufonisasydivlauaznisuwsnizane
POULTRANLLS IR

PNNANET 5 3189 UALY  Interferon-
alpha 39U 5-FU TunsinuilsanziSeandlvg
FTULUWINTENY  NUTIBRTINIFOUNUEIER LS
26% WiV 63% lagld Interferon-alpha 9 &1
ghedtadnldifimieindas 3 afe Ty 5-FU
750 mg/m2/3 IV 1dwaan 5 T4 wazenge
MIsa  5-FU  aunsinaienfindazase®963)
fouandlumsed 7

a3 7 3l S-FU 7wy Interferon-alpha ugi)aeneSoa [ Tng/szezunsnizae

No.of Interferon  Response
Investigations i’atients 5-FU Dose Dose Rate (%) Survival
Wadler and Wiernik¢% 32 750 mg/m2/d x 5 then weekly 9 MU tiw 63 59% (at 1 year)
Pazdur et al.(52) 52 750 mg/m2/d x 5 then weekly 9 MU tiw 35 16-month median
Kemeny et al.(6D) 35 750 mg/m2/d X 5 then weekly 9 MU tiw 26 Not reported
ECOG(2) 38 750 mg/m2/d X 5 then weekly 9 MU tiw 42 18-month median
Huberman et al.(63) 42 750 mg/m2/d X 5 then weekly 9 MU tiw 39 Not reported

tiw, three times a week.
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Oral Chemotherapy

szfinlihenadivaiinaomndreduiiey
Hovumduerdia  Fwerewlfenedindaiio
Fudszmuunumssiaen  wiwudien 5-FU @4
WuemanTunissneiue ziian N Ingidinisgada
Alifuazlaluiuan vldnamssnulifyinfiag
Emmqwﬁ'[umﬁnmaﬂwu:mmlﬂlwmmﬂu
enfiufigndnléid Ao Methyl-CCNU urenaiini
\{lu Alkylating Agent S9fiFmINNNsARNALNIN
Foufiddnyie sxSufinlofingn Soliduines
14 lumasnen

e FudszmuiignsTunissnunlsausise
¥ ngfifsmineludssimalnede UFT 4y
Lﬂumﬁwﬁmmnﬂs:mﬂtﬁu Usznausieg  1-2-
Tetrahydrofuryl)-5-fluorouracil (ftorafur,FT
30 Tegafur) unz Uracil W8n31d7% Molar
Ratio 1:4 &1 FT ifladhgsnmeszgniden
waaiu 5-FU mali 5-FU 3y Uracil asiiin
gnBmIvmeirasuz e FT Taefl Uracil
zdfudsmIsaneszes 5-FU flw 2-fluoro-beta-
alanine NMIANWIUTRINAaowMLIN UFT
uae FT Tuszduaes 5-FU Twdenuazilaidoing
Infifesi uswudn UFT Wisvdiuses 5-FU
guile 5 @ 10 withwilesen Tu Cell lines
79AF19 919U Lewis Lung Carcinoma, B-16
Melanoma, -Human Mammary Carcinoma,
Gastric Carcinoma Wz Pancreatic Carcinoma
%qﬂgnﬁﬂw%mﬂm (Nude Mice) wuien UFT
sy mefaussSfiAndwlds  esnnen
UFT ummm%umnmmummﬂm Lazgn
waewdu 5-FU Tusene # Uracil mwmmu
789 5-FU lneaamsaanesiizey 5-FU ffindu
oliimainn ¥ e lsanzSmaeriinlulszmne
G0 lulszinaavigondm Pazdur uas
Ankz [0ANWEY Maximal Tolerated Dose %89
UFT lufihewuiuiovinends 450 mg/m2/5u
nn 28 Tu fihe 3 I 6 TedlFEzuenluszid

Lﬁﬂwa%mﬁmﬁ;uuiq(m) MWD ITUR 135w Tn

lswenuna Uszneudie Mucositis Grade 111,
Granulocytopenia Grade II, Nausea Grade 11
uaz Fatique Grade I foviuauIneaen iz an
fiesldidolensrudiende 375 mg/m2/
Fudsgmwiduom 28 u um'lwﬂn 8 4luy
%\1enmuwmmwluwuwamwmmmuuw (Grade
ITI-IV Toxicities)

Bnsfasifingszdnsnwaesen UFT
NINTUEN Aon3ldIBmsiasugndnedaed
(Biochemical Modulation) #28n151430 Y
Leucovorin Calcium Luuiutiemu  annsg
Anw1 Phase I/1I 'ﬁ MD Anderson Cancer
Center Lz Roswell Park Cancer Institue
14 Leucovorin Calcium 150 mg #0344 uiiols
Tuar 3 A% n 8 2l 3amifuen UFT wuin
911P989eN UFT ilvmneanfias il fo UFT
300 mg/m2/ 7% uwuliiuaz 3 Al nn 8 T
Wwam 28 Su win 7 T nmaAns g e
Nz Svan & Ing/szezunsnszane HamanImey
109 Partial Response 41% Loz MD Ander-
son Cancer Center Wi@nwIM3lden UFT iy
Leucovorin Calcium ‘Luaﬂ"l&l 30 978 WU
fomnaneuaues 42 wadhadesdidndyde
9IN13¥i093W7ULTY (Grade 1II-1V) Fowy 4 T
8 18 WHol¥ UFT 350 mg/m2/3u diniiu
Leucovorin Calcium 150 mg/% LazaanlAie
Wew 1 98l 11 e 1 Jeantwintey UFT &y
de 300 mg/mz/du TIMAY Leucovorm
Calcium 150 mg/3% (Jwaan 28 7" gpueil
MavdnsfneulSeufeuseninmslden UFT
unz Leucovorin Calcium lpenssudsenu
Wisuiieuiu 5-FU Sadmevineaians 1
Phase II studies 8lavwenuna 40 uvioluiseing
anigelinIImmsAneil TneAnunluiile
nziSea f v szezunsnszneido e 1§ 5uen
wRtNANINEH
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5-FU plus N-(phosphoacety)-L-aspartate
(PALA)

PALA 8ongniéiudy L-aspartic Acid
Transcarbomoylase (ATCase) tauiun136319
Pyrimidines \iasandudeisonanldiunisadne
Pyrimidines vinl#U38 w289 Nonfluorinated
fnalv
Uridine Triphosphate aA%asad Lazfaviude
fan30vinl% FAUMP daflu Active Metabolite
989 5-FU ueNdu Thymidylate Synthetase (¢
NN dUMP 209988 91419289 PALA (e
250 mg/m?2 faInEuEn13a319 Uracil THum
f9 1 oimd 3l PALA anfindaz 1 A% 3au
fu 5-FU Twuivh lidemadhadendiagu27)

TNMIAN®IN Maximum Tolerated Dose
989 5-FU use PALA 1w Phase I Study wuin
ﬂmwauﬂumﬁsﬁamqmﬁ \floldaunves PALA
250 mg/m2 IV aniiedazass samiunsld 5-FU
24 Faluevdornmal¥ PALA Taeld 5-FU 2.6
gm/m2/24 hours 9NN13AN®Y Phase 11 Tu
fenzTon dvg) 37 378 wumImauaLadseEn

Uracil Nucleotides Meluirasdanay

ga% 43z ({ihe 16 Telu 37 MeRoUIUBE
n33n7) ey 2 3788 Complete Remission'’

Sequential Methotrexate and 5-FU
Methotrexate figniinunlsnnziSedn 1§
mglaeae  udmsnInldiiewsugniniedued
299 5-FU 191 n13l% Methotrexate neu 5-FU
YN AnN13559  Phosphoribosyl Pyro-
phosphate melurad FuRuniaden 5-FU
{1 5-FUTP uaz FAUMP dwiu Active
Metabolites 999 5-FU Tuigad aanmsdnslu
HCT-8 Human Colon Cancer Cells WUzt
¥193en319n3 T Methotrexate uaz 5-FU Lite
AR annsees 5-FU godaanaidn 18 f
24 Hlng Gﬁaamqﬁ%’iﬂﬁmﬂn Methotrexate
#1799 5-FU Inen131¥ Methotrexate now
5-FU  lumsdneghenziSeanflnoszesuns

nszae leeldIeuauinde 9 989 Methotrexate
Laz 5-FU 398Msz8s0aiirieiszyineeng
g09 (AW 8) Lﬁaomnﬁagammmﬂﬁﬂﬁﬁﬁ
gefiteeuas ldwuinfidszdninwdindansld
Biochemical Modulation #8358u ‘](75'78) LT
5-FU uae Leucovorin Calcium 39 [suuziin
'Lﬁ’l%ﬁﬁmﬁnmuuuﬁ‘luﬂﬂwﬁ"ﬂﬂ wananlu
UANEITE

5-FU plus Hydroxyurea

Hydroxyurea fFudy Ribonucleotide
Reductase ¥il#aan138519 Deoxyuridine
Monophosphate (AUMP) Fsazuelfity FAUMP
(Fauflu Active Metabolite 789 5-FU) Tun33y
Wudedithvinefie Thymidylate Synthetase
Al¥umIa¥s DNA fiwudfn Hydrosyurea 9z
\WingnSmedauafives 5-FU fananadnegiu ue
o ldneeaiiasaniu 5-FU Tdwudniing
Lﬂ%urmﬁ"iumﬁnm'[iﬂmL%qdﬂﬁimﬂuﬁﬂaEJ
NNIMDURWBITHINEIIKIINNIANEIH WY
foust 0-27 Tnefinadhafesiiddnfe Wadanan
fuasiesd  wazenanuemInauld  adeu
WN929 Lazhaluln

Tum3finen Phase I Tuithe 22 378 T
5-FU uuy Continuous IV Infusion 14 4
(200 mg/m2/7%) uaz Leucovorin Calcium
5 mg/m2/7% 3NN Hydroxyurea 0.5 mg/3%
JnuTzezRnen 2 find nadhadesiiienseos
waluthn Fafasn 24 ol sendneiuit 7
LAz 12 P89n133N¥7 (Median Day 10)798")

5-FU plus Dipyridamole

Dipyridamole tHudiafudanisands
Nucleotide uazffuffan135u Uridine uaz Thy-
midine 00788 FINTEUTINITU  Active
Metabolite 999 5-FU 2anaNIIa8 Wa3INAD
\Aanaiinszdiuges FAUMP melweed doiu
Active Metabolite 209 5-FU Tun1avihaneisas
N5 @9 FAUMP 9z8udomsvineuaes Thy-
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a3l 8 19lHe7 Sequential Methotrexate 33y 5-FU lunzsnwfilaemenSoe Iy
SHSUNWTNTEDE
Complete and partial
Author No.of patients Schedule response (%) Survival
Mackintosh et al.(75) 25 MTX 250 mg/M2 bolus ; 28 5.1 mo
5-FU 600 mg/M2 bolus at 1 hr
after MTX ; CF 15 mg/M?2
poq 6hr X 8 doses
(at 24 hr after MTX) i
VS Vs VS
30 5-FU 600 mg/M2bolus ; 28 6.1 mo
MTX 250 mg/M2 bolus at 1 hr NS p = 0.21
after MTX ; CF 15 mg/M?2
as above. NS
Nordic Group(6) 127 5-FU 600 mg/M?2 bolus days 2 6 mo
1 and 2 q2wk X 8, then g3-4wk
\S Vs VS
122 MTX 250 mg/M2 2-hr infusion ; 17 8.5 mo
5-FU 500 mg/M2 bolus at hr 3 and p = 0.001 p < 0.02
23 ; CF 15 mg poq 6hr X 7 (at hr 24) ;
repeat g2wk X 8§, then q3-4wk
Machiavelli et al.(7) 58 5-FU 1200 mg/M2 1V over 2 hr g2wk 12 8.3 mo
VS VS Vs
60 MTX 200 mg/M2 bolus ; 28 11.2 mo
5-FU 1200 mg/M2 IV over 2 hr at p ( 0.05 p = NS
hr 20 ; CF 25 mg/M2? IM q6hr x 8
(start at hr 24 after MTX); erpcat q2wk
Marsh et al.(78) 76 MTX 200 mg/M over 30 min ; 29 15.3 mo
5-FU 600 mg/M2 bolus 24 hr fater p = 0.026 p = 0.003
MTX ; CF 10 mg/M2 poq 6hr x 6 at
24 hr after MTX ; repeat q2wk
VS VS VS
83 Same as above except 1-hr 14.5 11.4 mo

interval between MTX and 5-FU

midylate Synthetase #9l4lum35319 DNA 789
wadNzS) AoduiAnafindutes FAUMP
91N Dipyridamole ﬁﬂ:Lﬂ%NQWéﬂ’liﬁugﬂ Thy-
midylate Synthetase lng FdUMP uazinlv
Leucovorin Calcium 397U Dipyridamole

Leucovorin Calcium 223Uy

Thymidylate

o U o o ' A:I ly
vildmsvianegaduzi S I lvginendu
F9dn13AnwINTld 5-FU 99U Dipyridamole
%38 5-FU T¥3981U Dipyridamole 48z Leuco-
vorin Calcium WAIANIRAOUNUIFADNTINEN
Uz 20% uwasnaduAesidAAe Uindsue,

= a s - I E ) P
Wadeneen, Uhniduuwe, eduld, owdeu
uazTiaede®2 84
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nnnIfnemedianuindield  5-Fu
394N Leucovorin Calcium W&z Dipyridamole
ArwuMImeUEUalszane 20782 Fortu meld
Dipyridamole 37800 5-FU W&z Leucovorin
Calcium limslHTunssnudirenz o 1d
Tngszezuninizane  wenanlilusnedivinnng
An1398 AN INANITADUEUDITBILIAN
Protocol 1Yi1vit
ﬂ:tﬁulﬁhﬂ'J'mﬁlﬁmﬁﬂiﬂuzL%oﬁﬂﬁ”lmy'
Tt sntuszezna ot T
LﬂuL%aowﬂ’]ﬁﬁwl,ﬁma\ﬂiﬂlmzﬁuhLaqa MW
fansonaudinawiewuaseclasTulon dud
nziSwasiudd NS awdeiunadnuamsiud
(Gene Therapy)(BG) Wautlafefifndndves
TNLaqaﬁﬁﬁ'lﬁLﬁﬂT‘iﬂmﬁa wialiwiilniiuires
TunmavhaesansSolnensmdonidon  wWu
J2UUNYUYD9TNNE (Immunotherapy)
mMIfnEREITuNIiiiulan Lardneme
nwendanw  yildniuiieisniwensoilsa
nyadefitmuantswensoilsafanse uily
HiheudazIe Lﬁamﬂ’nuﬁmﬁﬁmﬂmar]‘am
Uszgndldimdne  Tnsandeiugiuainsiinle
_Lﬁmﬁ’uwmﬁﬁmﬁmawxﬁu‘[umqa Aol
Bmanenninilsauuuindraneds  vinldniuds
nmanensotlsanasedinldlng ugiheusiazae
aziimsiulsmeenslsvaeinssnendiensuise
L&? ”Imwﬁﬂﬁm%ﬁ'aoqwiaminﬁmﬂwgwaﬂ‘m
Wy fnnsundnszangluidemingdos SU5u00
DNA idauni  suiudesiarsonlinissnun
savlaaieteeiunnsuiudweclsn (Adjuvant
Therapy)
AEfEEnYsrnIvilesanisnu
lsanzSoan(ding Ae ToinsAnduwmnIEns
SnwnlsanziSedneenafivnrarnelunsteeiums
né’mﬂw&%aﬂm’lunﬁjuﬂﬂwﬁﬁmmﬁ'mqq L
szez Duke’s C awnaeiduifnisinuminsgu
18un msldfen 5-FU waz Levamisole Tumssnun

Ahenziiedn(fvgszer Duke’s C nMIane
Seitinwdmiviie Rectal Cancer zeiz Duke’s
C finaiaszdnsnmaesen 5-FU Fadluevian
TumasnelanuaSi vy szezunsnsznesoe
BrasSuondrmedued Biochemical Modulation)
WU N3ld 5-FU 598y Leucovorin Calcium
N3 5-FU 99uMy Interferon-alpha ug=n13
THonadvrdauuuiudsenu Toun UFT uae
Leucovorin Calcium dun1sidenldenafinlniu
%uagjﬁ’ummsﬁ"ﬂﬂmaoﬁ;iﬂm g AHWSanTiaz
Tuen wathadestesen JyvniATegIue LasAs
dlalunainulen  Weldfihesansosuenly
FAnEEiIMUANs  uazld  Loss Follow-up
esnnreuauareeudaz I iasina 1 Ing
et Aaiduadelunnssindwdenen A wa
fodes 59een wazanasanTunlden e
5-FU uaz
Lﬂu"‘gﬁmsmmxauﬁﬁn:“lﬂmﬁﬂwmﬁadﬂﬁ’lmj

Leucovorin Calcium Low Dese

il e msnouauesianinE Rz
30% mswmgnndnmmﬁu Lazwadadeviiaeiiie
WeuRuIsnslrewuubu uiudludileguenef
gEIfasiuen i damensutssyiu UFT
w8z Leucovorin Calcium fiou&i19zazainiy
nmlfinazfeldsosneulsmeruiaussng
drufesrion LazmIneUaUaIEBeAaUdE ue
e e Seraudoune TG BHEERNAR
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Wl‘i’mﬁ 1: Steepest dose fall-off outside the target volume (10)

RSR technique Distance in mm for dose to fall from
90%-50% 95%-20%

Gamma Knife 2.0 3.5

Single plane rotation 2.0 2.5

Multiple converging arcs 2.3 4.6

(Heidelberg)

Multiple converging arcs 2.1 4.0

(Boston)

Dynamic rotation 2.0 3.8

(McGill)
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Gl‘li’mﬁ 2 : Shallowest dose fall-off outside the target volume (10)

RSR technique Distance in mm for dose to fall from
90%-50% 90%-20%
Gamma Knife 4.0 12.0
Single plane rotation 3.5 14.0
Multiple Converging 2.6 6.9
arcs (Hlidelberg)
Multiple converging 2.9 8.0
arcs (Boston)
dynamic rotation 2:5 .
(McGill)
100
80
60
=
Q 40
8a]
n
8 30
@]
20
10

1 2 3 5 10 20 30 50
AVERAGE DIAMETER (mm)

Eﬂﬁ 2 uanviy dose-volume isoeffect curve #1130 3% risk 999 brain necrosis 98y
Gamma Knife (0, (1) 4az Linac SRS (0, [])

m‘]i’wﬁ 3 : Gamma Knife-2 yr angiographic obliteration rate of AVM (19,21-22)

Insti tution dose(Gy) % obliterated % necrosis
U. of Pittsburgh 18-25 71 3
Sheffield 25 76 4

Karolinska 10-30 81 3
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m’li’ldﬁ 4 : Linac-SRS-2 yr angiographic obliteration rate of AVM (18,20,23)

Institution dose(Gy) % obliterated % necrosis
Harvard/JCRT 14-27.5 82 0

U. of Florida 10-25 80 2.5
Vicenza 19-40 80 5

Gni'ldﬁ 5: SRS for brain

metastases (31-34,37)

SRS technique dose(Gy) % local control median follow-up
(months)

Gamma Knife 17.5-29 85-94 9

Linac 17-24.6 73-94 5-7

0N3197 6 : SRS for recurrent GBM (35,36)

SRS technique dose(Gy) median survival
(month)

Gamma Knife 15.0 9.0

Linac 13.0 10.0

A1319N 7: Comparison of Gamma Knife and Linac SRS on treatment results (24-30)

Tumor SRS technique % local control follow-up (yr)
Acoustic neuroma Gamma Knife 85-89 4-4.5
Linac 100 2.25
Meningioma Gamma Knife 95 4
Linac 96-100 2-3
Growth hormone
secreting pituitary Gamma Knife 68 4.4
adenoma Linac 64 3.5
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Two months experie'nce on Radiation Oncology in Siriraj
Hospital Bangkok, Thailand

Abstract :

The most frequent cancer of this Institu-
tion was the carcinoma of uterine cervix pre-
sented at stage II and stage III in more than 80%
of cases. Peak age was between 40 years and
59 years (more than 60%) and less common
before 30. Radiotherapy was the first line
of treatment in more than 90% of cases as
suggested by gynecological tumor clinic. The

result of radiotherapy in cancer cervix was

encouraging as shown in the follow up clinics.

In surgical tumor clinic,about 60% cases
belonged to head neck region. Out of them
nasopharyngeal cancer compriserd of 20%.
Head neck cancer predominated male. Breast
cancer comprising of 12.72% was in the second
position and predominated in female. Lung
cancer comprised of 7.27%. About 80% of
the cases were presented at stage III and stage
IV. Radiotherapy was suggested in about almost
all cases but in about 50% of them rediotherapy
was adjuvanted with chemotherapy.

Parveen Shahida Akhtar F.C.P.S.*

Introduction :

Radiation oncology division of Siriraj
Hospital, Thailand has one linac, two Cobalt-60
Machines and one X-ray (55 Kv) machines

_ for external therapy and caesium 137 (LDR).

Radium (LDR), Co 60 (HDR) for brachytherapy
associated with Hyperthermia machine, Simu-
lator and computor planing.

Patients are registered in this division
according to the suggestion of tumor clinics.
There are two types of tumor clinic. One sur-
gical tumor clinic which includes all malignan-
cies except gynecological cancer and organized
by Radiation Oncologist, Surgical Oncologist,
Medical Oncologist and Pathologist. This clinic
held twice weekly on Monday and Thursday.
The another one is the gynecological tumor
clinic. Clinical staging and plane of treatment
are done jointly by Gynecological Oncologist
and Radiation Oncologist. Gynecological
cancers.are presented in this clinic which helds
once weekly on Friday.

* Assistant Professor. Department of Radiotherapy.
Dhaka Medical college. Dhaka, Bangladesh.
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There is another clinic named ‘‘follow
up clinic”” in which the gynecological cancer
cases who had completed Radiotherapy or
Radiotherapy and other combination therapy
are examined clinically and in suspected
residual or recurence cases pap’s smear or
biopsy is taken.

First three months of completion of
treatment is the monthly follow up. If no
residual or recurence, then one follow up in
two months upto one year, then follow up
once in three months depending on clinical
findings.

The patients who are on radiation therapy
and who had completed Radiotherapy come
to consult with Radiation oncologist in out
patient department.

Concurrent use of Chemotherapy and
radiotherapy is also practised in advanced
cancers and there is also arrangement of
chemotherapy for outdoor and indoor patients.

This division arranges morning clinical
meeting thrice weekly with the participation of
all staffs.

In two months from 1.6.95 to 31.7.95
I have participated 16 surgical tumor clinics,
eight gynecological tumor clinics, eight follow
up clinics, everyday treatment planning for
external therapy in gynecological cancers, head
neck cancer, breast cancers, brain tumor, lung
cancer and brachytherapy in gynecological
cancers with simulation, computor planning
and dose calculation. I have also observed the
treatment of cancer by hyperthermia and
attended each radiation oncologist’s clinic once
weekly to know individual view and research
protocoal.

Beside these, I had different programimes,
one day visit in gynecology oncology division,
two days in medical oncology division of same
institution and two days visit to Vajira Hospital
to see the Iridium 192 HDR machine and it’s
application in different malignant cases.

I have participated in three seminars,
- 1. New trend of hormone therapy in prostatic
cancer and breast cancer 2. Mushroom and
it’s medical use 3. Boron Neutron Capture
Therapy in brain tumor.

Materials and methods :

From 1st June 95 to 31st July 95 I had
been placed in the division of Radiation onco-
logy of Siriraj Hospital, Bangkok Thailand.
The patients who had been presented in surgical
tumor clinics, gynecological tumor clinics,
follow up clinics and the patients who had
been treated by brachytherapy within this
period were collected. Their age, sex, diagnosis,
histopathology staging and the suggestion of
the tumor clinics were noted. From the follow
up clinics the patients age, stage of disease,
treatment given, period of treatment and
findings of clinical examination were docu-
mented. The cancer patients treated by hyper-
thermia were also noted. I had every day
works in physics room for computer planing
and dose calculation of brachytherapy cases
and also some external therapy of head neck
cancer, gynecological, breast cancer, brain
tumor.

From one day visit of Gynecological
Division I had seen patients in the ward and
also the cancer cases in out patients department
and I collected their diagnosis, treatment
schedule and research protocol.

Two days visit in Vajira Hospital I was
acquainted with cobalt 60 teletherapy and
Iridium 192 (HDR) and its application in
difference cancer cases which were also noted.

After completion of two months, all the
datas are compilled.

Result

All collected patients regarding their age,
sex histopothology treatment, clinical findings,
are shown in table below. table below.



Journal of the Society of Radiation Oncology of Thailand Vol.1 No.2 May-August 1995 45

Table 1. From Gynecological tumor clinic, total no. of pts 109 in two months. Distribution
of patients according to age/stage/histophatology

Age groups ca.cx ca.body of ut. ca.vagina ca.vulva
No. of pt. (%) No. of pt. (%) No. of pt. (%) No. of pt. (%)
30-39 22(21.57%)
40-49 35(34.31%)
50-59 27(26.47%) 2(50%)
60-69 12(11.76%) 2(50%)0 1(100%) 1(50%)
70-79 6( 5.88%) 1(50%)
102 4 1 2

Histopathology
Sq. cell ca. 79(77.45%) 1(100%) 2(100%0)
Adenocarcinoma 18(17.65%) 4(100%)
Adeno. Sq. 5( 4.90%)
Stage I 10( 9.80%) (S)

II 50(49.02%) (R) 2(50%) (R) ;

II1 41(40.20%) (R) 2(50%) (R) I(R) 2(R)

3% 1(00.98%) (R)

R = Radiation S = Surgery (Suggesion of Gyne tumor clinic)

Table 2. Gynecological cancer patients are treated by external therapy and Intacavitary Bra-
chytherapy. Dose of external therapy 40 Gy in 4 wks to 50 Gy in 5 weeks. Usually
after complete of 4000 cGy one ICRT in sertion by caeseum 137 (LDR) is followed.
The gynecological cancer cases having ICRT in two months.
total. No. of patients 68
Distribution of patients according to age and stage.

Age Ca.cx. CA.corpus
No. of pt. (%) No. of pt. (%)
30-39 12(18.46%)
40-49 22(33.85%) 2(66.67%)
50-59 18(27.69%)
60-69 6(09.23%)
70-79 5(07.69%) 1(33.33%)
80-89 2(03.08%)
65 3
Stage Ca.cx. Ca.corpus
I 7(10.77%) 2(66.67%)
II 33(50.77%) 1(33.33%)
III 25(38.46%)
IV 0

65 3
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Table 3. In follow up clinic, the gynecological cancer patients who had completed Radio-
therapy or Radiotherapy and other adjuvant therapy were examined clinically. Total
number of patients attended in this clinic in two months (June and July) was 352.

Distribution of patients according to site of lesion, age, stage and duration of
treatment and clinical findings.

Age (yrs.) Ca.cx. Ca.corpus Ca.vagina Ca.ovary
No.pts. (%) " No.pts. (%) No.pts. (%) No.pts. (%)
20-29 6( 1.80%) 1
30-39 62(18.67%)
40-49 114(34.34%) 4(23.53%)
50-59 94(28.31%) 7(41.18%) 1 1
60-69 48(14.46%) 5(29.41%)
70-79 8(02.41%) 1( 5.88%)
332 17 2
stage Ca.cx. Ca.corpus Ca.ovary
I 43(12.95%) 2(11.76%) 1
II 183(55.12%) 7(41.18%) 1
111 105(31.62%) 8(47.06%)
1V 1( 0.30%)
332 17 2

one case of ovarian malignancy of 20 years, granulosa cell tumor treated by surgery and
radiotherapy 7 years back and the other case of 56 years, serous cyst adenocarcinoma treated
by surgery and radiotherapy one year back. Now on follow up examination these patients

have no evidence of recurrence.
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Table 4. Follow up clinic Patients are distrituted according to the duration of completion of

treatment.
Duration
within this year

2

25

-
—~ OOV 000U A WN -

29

23

13
14 2
15 27
16 29
17 2
18 bb
19 2
20 bbl
21 bbl
22 2

No. of patients

69
65
40
33
27
20
13
14
18
10

—
(=]

—_— O = W W W RN W W

Table 5. Follow up clinic Findings of clinical examination. No. of ca. cervix 332, corpus 17.

ca.vagina 1, ca.ovary 2.

ca.cx ca.corpus ca.vagina ca.ovary

*Skin fibrosis 15(4.51%) 2(11.76%)

*Vagina mucosal

Agglutination 20(6.02%) 1( 5.88%)
*Necrosis in

vagina/Fx/cx 8(2.41%)

*Definite growth

(local) 6(1.80%)
*Rectal mucosal

reaction 10(3.01%) 2(11.76%)

Remianing cases were found well controlled.

* vaginal mucosal agglutination and necresis were seen ususally in the patients who have

completed treatment within 6 months.

* Skin fibrosis were seen in old cases who had been treated by high dose/fraction (350

cGy/frac./and 3 frac/week) and radium insertion.
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Table 6. Surgical ENT Tumor clinic. Total No. of patient 110, Male 59, Femal 51. in two

months.
Male Female Total
Head neck cancer 43 (72.88%) 25 (49.01%) 68 (61.82%)
Lip 0 5 5
Gum 1 3 4
Buccal mucosa 3 3 6
Floor of mouth 2 1 3
Hard palate 1 1 2
Tongue 5 3 8
Tonsil 5 2 7
Soft palate 2 0 2
Hypopharynx 4 0 4
Larynx 6 0 6
Nasopharynx 10 4 14
Salivary gland 3 2 5
Middle ear 0 1 1
Thyroid 1 0 1
Conjunctiva 1 0 1
Breast cancer 0 14 (27.45%) 14 (12.72%)
Lung cancer 6 (10.17%) 2 (3.92%) 8 (7.27%)
G.I.T. Cancer 3 (5.08%) 5 (9.80%) 8 (7.27%)
Rectum 1 3 4
Colon 1 0 1
stomach 0 1 1
Liver 1 1 2
Miscelleneous 7 (11.86%) 5 (9.80%) 12 (10.9%)
Ca osophggus 1 1 2
Ca penis 2 0 2
Soft tissue 1 1 2
Ca gall bladder 0 1 1
Thymus tumor 1 0 1
Ca U.Bladder 1 1 2
Mets. tumor 1 1 2

TaBle 7. Surgical ENT tumor clinic (in 2 months) Stages of the diseases

Stage I 11 111 IV
Head Neck ca. 1 (1.47%) 5 (7.35%) 55 (80.88%) 6 (8.82%)
Breast ca. 2 (14.29%) 9 (64.28%) 3 (21.43%)
G.I.T. ca. 1 (12.5%) 5 (62.50%) 2 (25%)
Lung ca. 6 (75%) 2 (25%)

Misc. 1 (8.30%) 8 (66.67%) 3 (25%)
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Table 8. The patients who had been treated by Hyperthernmia in two months. (June$July)

are shown. No. of patients 14

Diagnosis No.pt./sex/age Schedule Therapy
(yr)
*Ca. scalp 1/F/86 once in a wk. Electron therapy
*Ca. Fl. of mouth e
mets. node 1/M/ /% " Photon therapy
*Ca. pyriform fossa
e hard fixed node 1/M/70 i "
*Parotid gland tumor
recurrence after
surgery 10cm size 1/M/17 " &
*Benign prostatic
Hypertrophy 1/M/70 one time no radiotherapy
*Ca.rt.up.eyelid
€ mets. to neck node 1/F/43 one in a wk. Photon therapy
*Ca. base of tongue e
neck node 1/F/53 b "
*Breast cancer ¢
chest wall recurr. 4/F/50
40
34
44 te "
*Ca. Larynx e mets.
neck node 1/M/55 " K
*Ca. nasopharynx e
mets. to neck node 1/F/25 & "
*Ca. nasopharynx e o
mets. neck node 1/F/44 once in 3 wks. Chemotherapy

/

Discussion :

Cervical carcinoma represents the leading
female cancer in underdeveloped and low
socio-economic level population in the word®.
In Thailand the most common female cancer
was carcinoma of uterine cervix®. The disease
is usually silent in early stage and many of
the patients have stage II or stage III disease
before P/V bleeding or foul smelling discharge
bring them to a doctor®. Analysing the cases
of cancer cercix in gynecological tumor clinic
gynecological brachytherapy treatment, follow
up clinics it had been found that stage II was
49.02%-55.12% and stage III 31.62%-40.20%
(table 1,2,3). The 5 years survival rate in
stage LILIII and IV were 75-90%, 50-80%,
30-50% and 0% respectively(2 . Concurrent

J

use ‘of chemotherapy (cisplatin 30 mg./m
wkly.; and radiotherapy improved the survival
rate( . So in this institution, there are several
protocol for chemotherapy and radiotherapy
simultaneously in advanced ca.cervix.

1. Paraplatin weekly and radiation

2. Mitomycin ¢ and 5 F.U. and radiation.

3. Mitomycin ¢ and UFT and radiation

4. Medroxy progesterone acitate and
radiotherapy

In gynecolgical oncology of the same
institute have another protocol in stage II and
stage III, one cycle of chemotherapy with
mitomycin ¢ 50 mg./m intra arterial (through
femoral artery to internal iliac artery), then
follow up after one month and then surgery.
In one day visit to the gynecology oncology
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diviSion, I found that the most cases were
of ovarian malignancies, then ca.cx.sq.cell
advanced recurence cases after irradiation,
adenoca. of ca.cx endometrial cancer, chorio-
carcinoma.

Surgical ENT tumor clinic suggest che-
motherapy and radiotherapy. In advanced
head neck cancer two cycles of chemotherapy
(cisplatin + 5.F.U.) and then chemo-radiation.
In GIT cancer two cycel of chemotherapy
(5FU/5FU + levamisole) and then chemo-
radiation. In breast cancer in node positive
case chemotherapy (post operative) with CMF
or CMF 6 cycle and radiation. In advanced
ca-beast. chemq-threapy 6 cycle-surgery, -if
surgery not possible - hyperthermia + radiation.
I had abserved the treatment of an inoperable
brain tumor of glioma by chemotherapy para-
platin and radiotherapy in hyperfraction simul-
teneously. Within a short period the patients
relieved of symptoms like hemiplegia.

Brachytherapy of this institution intra-
cavitary radiotherapy (ICRT) in gynecological
cancer is done by Cs.137(LDR) following the
Manchesters technique and use Fletcher suit
Applicators. Dose at point ‘‘A’’ is calculated
on TDF factor-total TDF (Ext.+ ICRT) not
exceed 160. Rectol dose is calculated by direct
measuring. Usually recta; dose above 100 R/h
is not allowed. In use of vaginal cylinder on
only two ovoids dose is calculated 0.5 cm
below the vaginal mucosa.

Radium still now is used in this institution
for implantation. I had seen one cases of ca.
lower lip (1.5 cm X 2 cm) 55 years female
treated by radium. Treated area was 10 cm
(2.5 x 4). Total dos¢ was 6000 cGy. Plan
implant single plane, cross end.

Source No. of needle
2 mg. Ra. 3
1 mg. Ra. 2

Total mg. of Ra.
= (2mg. X 3) + (1 mg. X 2)
= 8 mg.

Treatment time
— 1500
8
= 187.5 h = 7 days 19 hour

(250 mg for 10 Gy in .5 cm distance)

In Vajira Hospital, Thailand for two
days. I had seen the brachtherapy with iridium
192 (HDR) ICRT in five cases of ca. cervix
2 cases of ca. vagina; implantation in one
case of ca. tonsil (recurrence and residual)
one cases of vaginal recurrence in post operative
ca.cervix, one case of soft palate cancer; intra-
luminal in two cases of ca. oesophagus, two
nasopharyngeal cancer. Dose at point ‘“A”’
in ca.cervixe was 6.5 Gy/fract and one week
interval 4 fraction was given during the treat-
ment of external therapy. In intraluminal cases
dose in single booster dose 6.5 Gy/frac. after
completion of external therapy and dose is
calculated at 0.5 cm depth of mucosa.

I found a patient of 30 years of acute
lymphoblastic leukemia after complete bone
marrow and paripheral remission got total
body irradiation before bone marrow trans-
platation. Tumor dose was 1200 cGy in 6
fraction -200 cGy/fraction/day. Whole body
was divided into four regions with sheilding
of the both lungs and kidneys and treated by
cobalt 60, SSD - 160 cm., direct measuring
the skin dose by placing seven points in each
field.

I have observed the treatment of 14 cancer
cases by hyperthermia. In Siriraj Hospital
medium frequency microwave hyperthermia
machine is used, depth is 3-5 cm./muscle,
soft tissue. So it is used for superficial tumor.
Usually two probes are used, one in the middle
of cancer and other over the skin whose record
temperature. This machin has cooling system
by air cooler. Temperature was increased
gradually 1¢/1 minute up to 43c for 60 minute
and then rest for 30 minute before radiation.

Indication of hyperthermia.

1. Radiotherapy failed (a) Residual (b)
Recurrence cases.

2. Concurrent use of hyperthermia and
radiation in radioresistant cases.

3. Concurrent use of hyperthermia with
chemotherapy

4. To prevent micrometastasis after
surgery to reduce the dose of radiotherapy

I had everyday programe in physics
room. There I had observed routine check up
of machines. In linear accelerator everyday
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dosimetry of 10 x 10 field size in phantom
with pressure and temperature and nonthly
check up of dose prophyle of maximum field

up 30 X 30 and also observed the measuring -

dose, percentage depth dose, Isodose chart by
radiation field analyser. I have done computer
planing of brachytherapy and some cases of
external therapy and observed the making of
plasic mould for fixation of patient.

On the seminar ‘‘mushroom’ I had
learned that one type of mushroom stratum
lucidum contains protein and minerals and
has hypoglycemic, anti hypertensive, anti
cancer effects.

On the seminar Boron Neutron Capture
therapy (BNCT) I have learned about history,
biology, application, and plane of BNCT in
Thailand. This is the most mordern treatment
of brain tumor. Boron is introducted by intra-
arterial or intravenously and then Neutron-
therapy (epithermal). Boron has tendency
to reside in tumor cell and capture neutron.
Interection of neutron causes tumor cell dealth.

There was a programme on sterio-tactic
method of radiosurgery. Three methods 1.
Partical therapy 2. Co60 gamma knife 3.
Linac steriotactic ring for fixation. Single dose
20-30 Gy is prescribed, tumor size must be less
than 4 cm. usually by 5 arches indication 1.
Benign brain tumor 2. Malignant brain tumor
3. Brain stem tumor, 4. Tumor of the base of
skull 5. AVM 6. Metastatic brain tumor 7.
Head neck cancer 8. Liver cancer.
Conclusion :

The pattern of maligancy in Thailand 6.
not much differ from that of Bangladesh 7.
the resulf of treatment of malignancy in this
division is more or less satisfactory.
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