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IMPACT OF RADIATION AND CHEMORADIATION
WITH MITOMYCIN-C ON CELLULAR IMMUNITY OF PATIENTS WITH
LOCALLY ADVANCED CERVICAL CANCER

Cholid BADRI, MD., PhD.

ABSTRACT

OBJECTIVE: To evaluate the impact of chemoradiation therapy with Mitomycin-C
(MMC) on the cellular immunity of patients with locally advanced cervical cancer
compared with radiation therapy alone.

MATERIALS AND METHODS: Fifty-six patients with locally advanced cervical
cancer were divided into two groups, 34 patients treated with radiation alone and 22
patients with chemoradiation. Chemoradiation was performed by adding 15 mg MMC/
m? body surface through intravenous bolus injection on the first day of external radia-
tion and on the first day of intracavitary radiation during the radiation routinely admin-
istered. In all patients, lymphocyte transformation test was performed after completion
of external radiation, in one month, and three months after full-course treatment.

RESULTS: In radiation group, a significant decrease of lymphocyte transformation
index was evident after external radiation compared with pre-treatment values, i.e., from
2582 +14.30 % to 19.02 + 10.54 % (p = 0.08). These parameters were further
decreased to 17.85 + 9.63 % in one month after full-course radiation. Although there
was an increase to 18.97 + 9.29 % at three months after full-course radiation, these
values were still significantly lower than the values before radiation (p = 0.015). In
chemoradiation group, there was an insignificant decrease of lymphocyte transforma-
tion index after external radiation and first MMC administration, compared with the
values before radiation, i.e., 19.09 £ 12.66 % to 21.72 £ 12.68 %. A significant decrease
of these parameters to 13.68 + 8.23 % (p= 0.038) was noted at one month after full-
course chemoradiation compared with the values before treatment. There was an
increase of the parameters to 17.31 + 11.32 % after full-course chemoradiation, such
that they were not significantly different from the values before treatment.

CONCLUSIONS: Chemoradiation with MMC in patients with locally advanced cervi-
cal cancer did not result in greater impact on cellular immunity than radiation alone; the
parameters would even improve rapidly in three months after treatment. The factors that
possibly played a part in such condition were working mechanism and interval of MMC
administration, as well as rebounded overshoot phenomena of lymphocyte transforma-
tion after cytotoxic treatment.

Keywords: Cervical cancer, chemoradiation, cellular immunity, lymphocyte transformation.

Department of Radiology, Faculty of Medicine University of Indonesia/Dr Cipto Mangunkusumo Hospital, Jakarta
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INTRODUCTION

Chemoradiation therapy is frequently ap-
plied for locally advanced cancers with the pur-
pose of providing better responses to both modali-
ties than the separate treatment.! Each modality
can decrease immunity of patients particularly
cellular immunity which is the function of the im-
portant immune cells in cancer patients in coping
with and eradicating tumor cells developing in
their body. The decreased cellular immunity due
to radiation is associated with a number of typi-
cal diseases, such as herpes zoster,” and even with
the decreased survival rate in cancer patients re-
ceiving postoperative radiation.’ Cellular immu-
nity may also decrease as a result of chemotherapy
such that infectious and fungal diseases may oc-
cur.’ There is a possibility that the combined ra-
diation and cytotoxic drug can result in synergism
of immunosupressive effects that lead to infection,
increased metastasis, and development of second-
ary tumor.’® This is even more likely when chemo-
radiation is performed in patients with advanced
stage whose cellular immunity generally tends to
decrease because of the progress of the disease
and malnutrition ®

Thus, even though chemoradiation may
provide better therapeutic effects than the admin-
istration of radiation alone, it may cause toxicity
to the extent that its benefits and risks should be
carefully considered.

The examination of immunoblastic trans-
formation is one of the qualitative tests for cellu-
lar immunity through the determination of the
functional abilities of lymphocytes in vitro, i.e. the
abilities to provide responses to mitogen.” Lym-
phocyte transformation test is basically aimed to
show responses of T- lymphocyte to stimulation
by mitogen.® Although not a single immunologic
test in vitro can explain the functional abilities of
lymphocytes in vitro appropriately, since there are
other numerous functions in body at work, the re-

MAY - AUG. 1999. Volume V Number Il

sults of this test are considered to have a correla-
tion with thg: biologic expression of lymphocyte
in the body.

The examination of lymphocyte transfor-
mation as an immunologic parameter has been
performed in various studies in cancer patients
who were treated by radiation or other modali-
ties.' !

Chemoradiation therapy was a method
of treatment in locally advanced cervical cancer
and one of cytotoxic agents used was Mitomycin-
C (MMC). This agent was indicated as a hypoxic
radiosensitizer although its application was lim-
ited due to bone marrow supression.'> However,
the impact of chemoradiation using MMC on cel-
lular immunity, particularly in cervical cancer pa-
tients, has not been reported yet.

In this study, analysis of the impact of ra-
diation therapy and chemoradiation with MMC
of locally advanced cervical cancer on cellular
immunity was examined with lymphocyte trans-
formation test. The objective of the study was to
evaluate the extent to which the combined therapy
exerted its impact on patients’ cellular immunity
compared with radiation therapy alone.

MATERIALS AND METHODS

The study was performed in locally ad-
vanced cervical cancer patients referred for radia-
tion therapy at Department of Radiotherapy, Dr
Ciptomangunkusumo Hospital. Patients were from
Department of Obstetrics and Gynecology, Fac-
ulty of Medicine University of Indonesia who had
undergone routine examinations and biopsy to
determine clinical stage and histopatological type
in accord with the prevailing protocols.'* The de-
termination of clinical stage was performed using
the 1976 FIGO system. Patients with locally ad-
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vanced stage, i.e., stage IIb to stage IIIb meeting
the inclusion criteria i.e., performance status of
50-100 according to Karnofsky scale, hemoglo-
bin >10 g%, leucocyte > 4000/mm®, thrombocyte
>100,000/mm?, normal renal and heart functions,
and having not received radiation and chemo-
therapy were included in this study.

Biospy specimen was sent for routine
histopathologic and immunostaining examinations
using Ki-67 monoclonal antibody,' to Department
of Anatomic Pathology, Faculty of Medicine
University of Indonesia. Routine histopathologic
examinations were performed to identify histo-
pathologic type and differentiation specified in the
protocol of routine histopathologic examinations.
Immunostaining using Ki-67 monoclonal antibody
was performed to determine growth fraction of
tumor'® those were assumed to be associated with
hypoxic state of the tumor.'

Patients receiving the treatment were
divided into two groups, 1.e., those with Ki-67
index > 40 (high growth fraction) and those with
Ki-67 index < 40% (low growth fraction). Each
group was randomized into two treatment arms
1.e chemoradiation with MMC and radiation alone.
Written informed consent was obtained as needed
after the subject of the study and her family were
counseled on the objectives and steps of the study.

RADIATION THERAPY

Radiation therapy was performed in the
form of external radiation administered in whole
pelvis, and intracavitary radiation was followed
1-2 weeks afterwards. External radiation was ad-
ministered using anterior-posterior radiation por-
tals with superior border was between IV and V
lumbar spines, inferior border was lower border
of symphysis pubis, lateral border was 1. 5 cm
from linea inominata. The dose administered was
180 ¢Gy fraction per week, and a total dose of
5040 cGy in 52 weeks with 10 MV linear accel-
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erator or telecobalt-60 machine.

Intracavitary radiation was generally ad-
ministered with HDR afterloading technique us-
ing Cobalt-60 sources with Selectron machine.
Overall, it was performed twice with a one-week
interval with Manchester system using RRTI
(Rotterdam Radiotherapeutisch Instituut) applica-
tor. A dose of 850 cGy was given at point A in
each application such a way that the bladder and
and rectal doses did not exceed 700 and 800 cGy,
respectively. In small number of patients after
loading technique was performed manually with
Low Dose Rate (LDR) system using Cs-137
source. This technique was performed twice in
the same interval as HDR system with a dose of
1300 ¢Gy at point A and with bladder and rectal
doses equivalent to HDR system.

CHEMORADIATION THERAPY

The radiation technique performed was
similar to that applied in the radiation group.
MMC was adminstered simultaneously on day one
of external radiation and on day one of intracavi-
tary radiation, with a dose of 15 mg/m? of body
surface through intravenous bolus injection.

CLINICAL AND LABORATORY EXAMI-
NATIONS

In each patient, clinical examinations were
performed prior to the treatment, every week dur-
ing the treatment, after external radiation with or
without MMC, at one month and 3 months after
overall treatment. Routine peripheral blood exami-
nations were performed at the same periods ex-
cept 3 months after treatment. The examinations
of liver and renal functions were performed be-
fore treatment, after external radiation with or
without MMC and at one month after completion
of overall treatment. Lymphocyte transformation
tests were performed at the same periods and also
three months after completion of the overall treat-
ment.
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EXAMINATIONS OF LYMPHOCYTE
TRANSFORMATION

Culture medium was made in accordance
with Suharso’s method, 1978." The study of cell
morphology of the culture could be done if the
culture had lasted for 72 hours, and culture
medium was separated with centrifugation of 600
gravitation during 10 minutes. Furthermore, the
following steps were done:

(a) Deposit obtained was rinsed twice with BBS
pH 7.2 Hanks solution. Then it was poured into
hypotonic solution (KCI 0,075 M KCI solution)
for 15 minutes such that its cells become lysis.

(b) Fluid was separated by re-centrifugating at
the speed of 600 gravitation for 10 minutes. The
deposit was fixated with Carnoy fixation. Fixa-
tions were changed several times until the deposit
had the color of clean white.

(c) A suspension was made from the last deposit,
scattered on the object glass and stained with Gi-
emsa solution. After it has dried, the specimen
was covered with Canada balm.

Microscopic examination was performed
by dividing each specimen into 75 selection ar-
eas, in which each selection area measured 1 x |
cm?. Within the selection area chosen, 100 cells
were counted and classified according to their mor-
phology observed under a 10 x 45 magnified mi-
croscope. Classifications of the cells observed
under microscope were as follows:

(a) Cells that did not transform: also called as the
usual lymphocytes; small, round cells of dark and
solid color with a diameter of 1.k. 8 m.

(b) Cells that transformed, consisting of:
@ Lymphoblasts or blastocytes: 12-50 m diameter
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round-shaped cells, red-bluish color with Giemsa
staining. Occasionally blue cytoplasm was ob-
served around the nucleus

® Mitotic phase: Lymphoblast would enter mitotic
phase when nuclear membrane was unobserved,
and chromosome threads began to appear clearly.
In advanced mitotic phase, only the scattered chro-
mosome had a long and short size. The degree of
lymphocye transformation was stated in transfor-
mation index accordipgg to Matangkasombut and
Tharavanich, 1972.

DATA IDENTIFICATION AND STATIS-
TICAL ANALYSIS

Data of the study were identified manu-
ally and entered into computer to be analyzed
statistically with SPSS program. Data were pro-
cessed with independence T-test for unpaired
groups, paired test, and X?- test for comparabil-

ity among groups.
RESULTS

The study was carried out from October
1994 to September1996. The examinations of lym-
phocyte transformation were performed in 114
patients; however, only 56 patients were able to
undergo regular lymphocyte transformation tests
up to three months after radiation. In other patients,
analysis could not be performed because of in-
complete data, technical errors, and untimely ad-
mission of the patients.

From the same patients examination
results of leukocyte number were obtained prior
to the treatment, after external radiation with or
without MMC and one month after completion of
treatment except at three months after completion
of treatment. Of 56 patients, 24 were included in
the group receiving radiation alone, while the other
22 received chemoradiation with MMC (Table 1)
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Table 1. Charateristics of patients

MAY - AUG. 1999. Volume V Number II

Radiation therapy

Chemoradiation group

Stage

b 20 13

[IIb 14 9
Histology

Squamous cell ca 32 20

Adeno 2 2
Differentiation

Well/moderate 27 17

Undifferentiated 7 5
Tumor size

<4 cm 17 9

>4 cm 17 13
Hemoglobin

<12g% 20 12

212g% 14 10
Ki -67 index

<40 % 7 12

240 % 27 10
Response

complete 28 18

partial 6 4
Total patients 34 22

INDEX OF LYMPHOCYTE TRANSFOR-
MATION

In the group of radiation alone (n = 34)
index values of lymphocyte transformation were
obtained, i.e., before radiation in the range of
00.00 to 53.00%, mean 25.82 + 14.30 % and af-
ter external radiation 5040 cGy from 00.00 to
51.00%, mean 19.02 + 10.54%. One month after
complete radiation, the values ranged from 00.00
to 38.00%., mean 17.85 + 9.63%, and three months
after complete radiation from 00.0 to 36.00%,
mean 18.97 +9.29%.

A significant decrease in lymphocyte trans-
formation index was evident after 5040 c¢Gy ra-
diation compared with the index prior to radia-
tion (p = 0.008). In the period of three months
after complete radiation, the index was still sig-
nificantly low compared with that before radia-
tion (p=0.015). even though the values had im-
proved (Table 2).
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Table 2. Mean values of lymphocyte transfromation in radiation group

-' Period of examination Transformation index p
Before radiation 25.82 £ 14.30
After external radiation 19.02 £ 10.54 0.008
One month post radiation 17.85+ 9.63
Three months post radiation ] 1897+ 9.29 0.015

In the group of chemoradiation (n = 22)
the following index values of lymphocyte trans-
formation were obtained: before chemoradiation
ranged from 00.00 to 40.00%, mean 21.72 =+
12.68%, after external radiation of 5040 cGy +
MMC from 00.00 to 52.00%, mean 19.09 +
12.66%. One month after complete chemora-
diation, the values obtained ranged from 00.00 to
28.00%, mean 13.68 + 8.23, and three months
after complete chemoradiation from 00.00 to
35.00%, mean 17.31 £ 11.32% .

It was evident that after the first MMC
administration and 5040 c¢Gy radiation, there was
no significant difference from the values prior to
chemoradiation. However, after one month of the
second administration of MMC and complete
chemoradiation, there occurred a significant de-
crease compared with the values before therapy
(p=0.038). Lymphocyte transformation values at
three months after completion of combined
therapy showed an increase to the extent that there
was no significant difference (p = 0.192). from
the values prior to treatment (Table 3).

Table 3. Mean values of lymphocyte transfromation in chemoradiation group

Period of examination Transformation index p |
Before treatment 21.72 £ 12.68 I
Post external radiation + MMC 19.09 + 12.66

One month post treatment 13.68 + 8.23 0.038

Three months post treatment 173141132

The comparison of index values between
the two groups in various periods of examination
was as follows: means before therapy ranged from
25.82 + 14.30% to 21.72 + 12.68% and after
5040 cGy radiation from 19.02 + 10.54%to 19.09
+12.66%. After one month of complete radiation,
the comparison between means of index values
was from 17.85 £ 9.63% to 13.68 + 8.23%, and
after three months of complete radiation from
18.97 £ 9.29%, to 17.31 £ 11.32% .

If the index values in each period of
examination were compared, there would be no
significant difference between both groups
(p > 0.05). However, there was a trend of slow
decrease and then followed by rapid increase of
lymphocyte transformation values during treat-
ment in chemoradition group compared with
radiation group (Figure 1).
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il Trans fo rmation ind ex (%

inradiation group

wlTrans o rmation index (%
inchemoradiation group

Period

Fig. 1 Mean values of lymphocyte transformation index in both groups of treatment

NUMBER OF LEUKOCYTES

The average number of leukocytes before
radiation was obtained in radiation group was
between 1100/mm?®and 16600/mm?, mean 8756 +
3920/mm?’. After external radiation, the number
of leukocytes was 1000/mm° to 9500/mm?*, mean
5615 + 1786/mm*. After one month of complete
radiation, the number of leukocytes was 2500 /
mm?® to 10800 /mm°, mean 5836 *+ 1825/ mm’®
(Table 5).

Compared with the number of leukocytes
before therapy, there occurred a significant

decrease after external radiation (p = 0.000) and
at one month after complete radiation (p=0.001).
Although there was an increase in the number of
leukocytes at one month after completion of
therapy; however, this was not significant com-
pared with the number of leukocytes after the
completion of external radiation therapy
(p = 0.643). These results showed that although
there was a decrease, mean of leukocytes number
remained within normal limit (4500-10,000/mm?).

Table 4. Number of leukocytes before and after treatment in radiation group

Period of examination Number of leukocytes /mm?* p
Before radiation 8756 + 3920

Post external radiation 5615+ 1786 0.000
One month post radiation 5836 + 1825 0.001

The average number of leukocytes before
chemoradiation was 1000 /mm’* to 11700/mm?,
mean 7382 + 3035/mm°. After external radiation,
the number of leukocytes was 3200/mm® to 9000/
mm?*, mean 5482 + 1542. After one month of com-
plete radiation, the number of leukocyte was 1000/
mm®*to 7800 /mm?*, mean 5187 £ 1590/mm?* (Table
5). Compared with the number of leukocytes
before treatment, there was a significant decrease
after external radiation (p = 0.024) and at after

one month of complete treatment (p = 0.002).
There was an increase in the number of leukocyte
in one month after complete treatment (table 5)
however, this was not significant compared with
the number of leukocytes after completion of ex-
ternal radiation (p = 0.531). These results showed
that although there was a decrease, mean of leu-
kocyte number was still within the normal limit
(4500 - 10,000/mm?).
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Table 5. Number of leukocytes before
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and after treatment in chemoradiation group

[ Period of examination ‘ Number of leukocytes /mm’ P
‘j Before treatment 7382 + 3035

}* After ERT | 5482 + 1542 0.024
| One month after treatment 5187 + 1590 \ 0.002

In addition, the results revealed that either
before, after treatment, or at one month after treat-
ment, there was no significant difference between
the number of leukocytes in radiation group and

in chemoradiation group. Nevertheless, there was
milder decrease of leukocytes in chemoradiation
group after external radiation + MMC compared
with radiation group (Figure 2

9000
8000
7000 -
6000

S

i umber of leukocytes
/mm3 in radiation group

5000
4000
3000
2000
1000

/mm3

L

iy N D €7 OF lEUKOCYLES

Jmm3 in chemoradiation
group

0

1 2

Period
Fig.
It was evident that in each group there

was a comparable distribution in age, stage, his-
topathologic type. differentiation degree, tumor

Table 7. Comparability of two treatment group

9 Mean values of leukocyte number in both groups of treatment

size, Haemoglobin value, Ki-67 index, and re-
sponses to radiation (Table 7)

= T E Ban e R
Radiation Chemoradiation
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DISCUSSION

Immunodeficiency in cancer patients is
likely to occur as a result of multiple factors cor-
related with the patient, tumor, and environment.'’
It has been known that tumor occurred more fre-
quently in people with suppression of immune
system than in normal people.?® Malnutrition will
cause defects in cellular immune response and
antibody formation.?' Immunecompetence in can-
cer patients correlates with disease stage and prog-
nosis”? and may decrease with the progress of dis-
case and metastasis.”? In the present study, the
possibility of decreased immune response was
higher in patients with locally advanced stages,
and presumably with malnutrition indicated by low
Hemoglobin value before treatment (mean
11.72g%). It was obvious that lymphocyte trans-
formation index before radiation or chemoradia-
tion was lower than the normal values, i.e.. 24.23
+ 13.72% compared with 37.18 - 45.26 %."

Immunosuppression resulting from treat-
ment contributing to the immunodeficiency of
cancer patients was also demonstrated in this
study; there was a significant decrease in lympho-
cyte transformation index in patients receiving
either radiation or chemoradiation compared with
the values before treatment, i.e., 25.82 + 14.30
mm?® versus 17.85 +9.63 mm®and 21.72 £ 12.68
mm? versus 13.68 + 8.23 mm,’ respectively.

Immunologic abnormalities generally
occurred in local and regional radiation; however,
the length and severity of such disorder usually
were neither quite obvious nor specific.?* Resto-
ration of mitogen response may occur in six
months or even longer® after local radiation in
various body organs. Radiation in mediastinum
or pelvic region resulted in rapid decrease of T
and B cell, with disorder in mitogen reaction; how-
ever, a recovery may occur in three weeks after
radiation.
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In present study it was evident that in
radiation group there was decreased in leukocytes
number that presumably indicated the decreased
of lymphocyte number during external radiation.
One month after full - course radiation the num-
ber of leukocytes was increased although this was
not significant compared with the leukocyte num-
ber before radiation. It should be noted that the
leukocyte number at 3 months after treatment was
not available.

It was evident that in radiation group there
was a decrease in lymphocyte transformation at
the end of radiation and it tended to recover at
one to three months after radiation completion
although the value was still less than before ra-
diation. Another data showed that loco-regional
radiotherapy resulted in a decreased lymphocyte
transformation to approximately 50 % of the ini-
tial value, with a partial recovery to 80 % of pre-
treatment level 3 months after therapy.”® These data
are similar to our results.

The pattern of changes of lymphocyte
transformation as well as the leukocyte number
in radiation group could be observed in figure 3.

In general, the combined radiation and
cytotoxic drug could reduce more lymphocytes
than cytotoxic drug alone. In prophylactic radia-
tion of the cranium in the treatment of acute
lymphocytic leukemia which had remission af-
ter chemotherapy induction, it revealed that the
decrease of lymphocytes and reduced reaction of
lymphocytes toward mitogen stimulation were
more evident.?”” Impact to cellular immunity is pri-
marily because of stem cell death in the bone
marow and in part of peripheral lymphoctye >

In this study, there was a significant de-
crease of leukocyte number of patient in chemo-
radiation group after external radiation and first
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administration of MMC and at one month of after
complete treatment. Although there was an in-
crease of leukocyte number at one month after
complete treatment, this was not significant as
compared with the number after completion of
external radiation + MMC. These results also
showed that even though there was a decrease,
mean of leukocyte number was still within the
normal limit. '

In chemoradiation group, lymphocyte
transformation values after external radiation +
first administration of MMC were not significant

MAY - AUG. 1999. Volume V Number II

difference from the values prior to the treatment
However, after one month of the second adminis-
tration of MMC, there occurred a significant
decrease compared with values before therapy
(p=0,038). Lymphocyte transformation values at
three months after completion of chemoradiation
showed an increase to the extent that there was
no significant difference from the values prior to
treatment.

The pattern of lymphocyte transformation
changes as well as the leukocyte number in radia-
tion group could also be observed in figure 4.
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Fig. 3 Mean values of lymphocyte trasformation index and leukocyte number in radiation group
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The use of MMC as single cytotoxic agent
in this study presumably did not much affect lym-
phocyte transformation since it did not much af-
fect T cell. The impact of cytotoxic drug on pe-
ripheral lymphocytes was relatively lower than that
of radiation since T cells those constituting the
majority in peripheral lymphocyte cells, were at
phase G, assuch that they were not vulnerable to
the treatment with MMC.”

The treatment of combined radiation and
MMC could potentially enhance the impact on cel-
lular immunity. However, the increased toxicity
due to MMC would affect temporarily since the
death of the main cells in bone marrow could be
compensated if MMC was administered in suffi-
cient intervals.3

In this study, lymphocyte transformation
test performed at the end of the fifth week after
radiation did not show any significant decrease,
presumably because MMC was administered on
the first the day of radiation and had compensated
after five weeks. However, lymphocyte transfor-
mation values appeared to decrease in one month
after chemoradiation because the second MMC
administration was performed five weeks before
the examination during which no complete recov-
ery had occurred. The MMC administration per-
formed in large dose would cause depression of
bone marrow which would recover after six
weeks.’!

Although radiation and chemoradiation
had the suppressive effect on immune system, the
important difference was that in radiation such
effects lasted in a long time and may depend on
blood volume passing the radiation field. Suppres-
sive effects of cytostatics were generally short-
lived. Complete or nearly complete restoration of
immune parameter may occur after completion of
systemic chemoradiation, and many parameters
could show overshoot phenomena.*? This phenom-
ena was observed following short, intensive
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courses of chemotherapy in patients with solid
tumor. It was demonstrated that recovery of lym-
phocyte transformation beginning approximately
3 days after treatment and rebounding frequently
to the level of function greater than those before
treatment by 9 days after cessation of treatment .**

In addition to exerting possible adverse
impacts, chemoradiation may be beneficial in en-
hancing immune response. The enhanced response
may be caused by sensitivity of suppressor cells
that if their functions were disrupted due to radia-
tion an enhanced immune response would occur.
It will be likely to occur when using alkylating
agents® whereas MMC is one among them.*

A number of factors called for attention in
the administration of chemoradiation to avoid cu-
mulative toxicity effects, particularly on cellular
immunity includes:

1. Types of chemoradiation

Combination of both modalities will there-
fore depend on the type of cytostoxic drug being
used. With chemoradiation there may exist dif-
ferent effects on cellular immunity due to the dif-
ferent type and mechanism of cytotoxic agents.
The effects of MMC on cellular immunity was
minimal because T cell was at G, phase such that
it was not sensitive to MMC *; although there was
some effect of MMC on bone marrow, this im-
pact was reversible.

2. Single or combined chemotherapy

In general, the administration of single
cytotoxic agent less suppressive impacts on the
number of lymphocytes compared with combined
chemotherapy. B cell was more sensitive to single
cytotoxic agent than was T cell, while combined
chemoterapy had equal impact on both of them .

3. Timing of chemoradiation administration
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The main toxicity limiting the use of
MMC was slowed and cumulative myelosuppres-
sive effect. The peak value of leukopenia and
thrombocytopenia would be achieved in more than
28 days after the administration of single dose.”’
Thus, the accumulated suppressive effects may be
prevented if the subsequent administration of
MMC could be performed after four weeks. In the
present study, MMC was adiministered in a mini-
mum interval of six weeks to the extent that its
suppressive effects in the first administration had
been restored.

4. Sequence of radiation and chemoradiation
administration

Several studies demonstrated that a num-
ber of cytotoxic drugs required functional immune
response to enable it to be effective in killing the
tumor.*® The reduced immunocompetency by ra-
diation administered before and after chemo-
therapy may reduce the potency of chemoradiation
clinically to the extent that its use should be re-
considered in designing a combined treatment.

A drawback in this study, among others,
was that lymphocyte examination was not per-
formed, particularly of T- cell which exerted enor-
mous effects on cellular immunity.

One of the indicators of chemoradiation
effects on cellular immunity was the slowed-type
hypersensitvity reaction. This reaction was pro-
duced by lymphokin released by T- lymphocyte
already stimulated by the antigen working in mac-
rophage as a final mediator. Thus, examination of
skin test could be performed to enhance the reli-
ability of cellular immunity test. In addition, other
qualitative examinations, such as mixed lympho-
cyte reaction, should be performed to corrobo-
rate the results obtained.”

Examinations by way of lymphocyte trans-
formation test in this study were performed with
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index calculation based on somewhat subjective
morphologic descriptions of lymphocyte cells. The
other method to measure the sensitivity of the
stimulated lymphocyte activity was by measuring
the activity of DNA synthesis. This could be per-
formed by incubating the stimulated lymphocytes
by mitogen with radioactive thymidine.* The ac-
tivity of DNA formation was proportionate with
the extent to which thymidine was incorporated
into the cells calculated with measuring tool of
radioactivty.

CONCLUSIONS

Chemoradiation with MMC in patients
with locally advanced cervical cancers did not
result in greater impact on cellular immunity than
radiation alone ; it would even improve more rap-
idly at three months after treatment compared with
patients treated with radiation alone. The factors
that possibly played a part in such condition were
working mechanism and interval of MMC ad-
ministration, as well as rebounded overshoot phe-
nomena of lymphocyte transformation after che-
motherapy.
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POSTOPERATIVE ADJUVANT RADIATION THERAPY IN BREAST
CANCER PATIENTS WITH 10 OR MORE POSITIVE
AXILLARY LYMPH NODES.

Nan SUNTORNPONG, M.D.

ABSTRACT

This study was performed to analyse the outcome of postoperative adjuvant
radiation therapy (RT) for breast cancer patients with10 or more involved axillary nodes
receiving adjuvant chemotherapy. Seventy - five patients treated at Division of
Radiation Oncology, Department of Radiology, Siriraj Faculty of Medicine from
January 1978 to March 1995 were retrospectively reviewed with the median follow-up
period 25 months. The overall survival and disease-free survival were 54.5 % and 25.9%
respectively. Adjuvant RT significantly decreased locoregional disease-free survival but
not improved distant disease-free survival or overall survival compared to those of
systemic therapy alone. The role of RT on distant control in this high risk group of

patients need more studies to be confirmed.

INTRODUCTION

The most important single factor in deter-
mining prognosis of breast cancer is the presence
or absence of axillary lymph node involvement.
The disease-free survival and overall survival rates
of patients are closely related to total number of
involved nodes.'

Four or more positive axillary nodes is one
of the high risk features in breast cancer indica-
ting need for radziation therapy (RT) in addition to
chemotherapy. This retrospective study was
performed to assess the impact of adjuvant
locoregional RT on the management of breast
cancer patients with very high number of positive
axillary nodes metastases (ie. 10 or more) which
is a high risk factor for both locoregional and
distant failure.

MATERIALS & METHODS

One-hundred and seven breast cancer pa-
tients with 10 or more positive axillary nodes
metastases treated at Division of Radiation
Oncology, Department of Radiology, Siriraj
Faculty of Medicine between January 1978 and
March 1985 were retrospectively reviewed by
charts and letters. Thirty-two patients were ex-
cluded from the analysis due to incomplete or no
adjuvant systemic therapy in 30 and immediately
lost after RT in 2.

Of 75 evaluable patients, the median age was
50 years (range 26-78) . The pathology in all were
invasive ductal carcinoma except scirrhous
carcinoma in 1 and invasive apocrine gland in 1.
The 1988 AJCC staging system was used to
classify in all cases. The patient characteristics
divided into 2 groups according to type of
postoperative adjuvant therapy were given in
Tablel

Division of Radiation Oncology, Department of Radiology, Siriraj Faculty of Medicine,

Mabhidol University, Bangkok 10700, Thailand

117



THE ASEAN JOURNAL OF RADIOLOGY

Table 1. Patient characteristics

MAY - AUG. 1999. Volume V Number II

Variables Systemic therapy alone Systemic &radiation therapy
No. of patients (%) No. of patients (%)
Total no. of patients 22 23

Age *<=40 11(21) 9(41)
>40 42(79) 13(39)
Stage+ I 15(31) 9(38)
I, IV # 34(69) 15(62)
No. of involved nodes <=20 38(72) 13(59)
>20 15(28) 9(41)

* Two patients had simutaneous bilateral breast cancer (stage IIIB and IIB, IIIA and IIB)

+ unknown stage in 5 patients

# Stage IV from metastases to supraclavicular node at diagnosis

All patients underwent modified radical
mastectomy with neoadjuvant chemotherapy given
before surgery in 3 cases (2 stage IIIB and 1 stage
[V). The median number of involved axillary
nodes 1n this study was 13 ( range 10 to 44).

All patients received adjuvant systemic
therapy after surgery with chemotherapy alone in
59, hormonal therapy (Tamoxifen) alone in 10 and
combined chemotherapy and hormonal therapy in
6 (Tamoxifen in 5, irradiation castration in 1).

The chemotherapy regimens consisted of
CMF (Cyclophosphamide 100mg/m? PO day
1-14 ,Methotrexate 40mg/m’ IV dayl and 8, 5
Fluorouracil 600 mg/m? IV day 1 and 8 ,repeated
on a 28-day cycle as described by Bonadonna et
al * ) in 52 patients and CAF (C and F as above,
Adriamycin 50 mg/m? IV day 1 and 8) in 7
patients.

Adjuvant postoperative external radiation
therapy (RT) following systemic therapy was
delivered to 53 (71%) patients.The treatment
volume consisted of chest wall and regional lymph
nodes (axillary,internal mammary chain (IMC),
supraclavicular node) in all except 2 patients with

T2N1 and TON2 disease who received only RT to
regional lymph nodes. The total dose to each
portal was 50 Gy except one patient received boost
dose to primary tumor bed to total 66 Gy. All fields
were given by Co60 machine with 2 Gy a
fraction, 5 fraction a week except IMC in one
patient treated by electron. Twenty-two patients
in this study received incomplete or no adjuvant
RT at all.

The median follow-up period in this study
was 25 months (range 3-115 months). The overall
survival (OS), locoregional disease-free survival
(LRDFS)and distant disease-free survival (DDFS)
were estimated by Kaplan-Meier method. Log-
rank test were used to determine the variables that
univariately predictive of these outcome.

RESULT

The patient characteristics in this study
showed that there were higher proportion of other
poor prognostic factors (young age <= 40 year,
more than 20 positive axillary nodes) in systemic
therapy alone group than that in systemic and RT

group.

118



THE ASEAN JOURNAL OF RADIOLOGY

Pattern of failure
Of the 75 patients, 48 (64%) experienced

treatment failure by the time of analysis.. The
predominant sites were distant-only (69%) while

Table 2. Pattern of first failure
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locoregional-only comprised only 23 % of all
failures. The pattern of first failures was shown in
Table 2

Site of first failure

Systemic therapy
No. of patient

Systemic & RT
No. of patient

Total no. of patients 22
Locoregional only 7
Distant only 10
Locoregional & distant 4

53
4
23

Twenty-nine (78%) of all first distant
failure occured within 2 years after initial
treatment while 13 (87%) of all first locoregional
failure occured within the same period. The
median time to first distant and locoregional
failure were 20 months (range 2 to 105) and 14
months (range 3-77) respectively.

Three patients in this study developed
contralateral breast cancer during follow-up at
8,12 and 24 months after initial treatment. The
pathology were similar to those of previous
cancer in all.

Survival

For all 75 patients, 28 (37%) have died by
the time of analysis. The causes of death were un-
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known in 3 and from distant metastases to lung
in 15, liver in 7 and brain in 3. patients.

The 5-year OS for all patients in this study
was 54.5 %. The 5- year DFS was 25.9% (Fig. 1)

Postoperative RT significantly reduced
locoregional failure. At 5 years, LRDFS in
systemic therapy alone group and combined
systemic-RT group were 90.5% and 38.6%
respectively ( P =<0.001). (Fig.2)

The 5-year DDFS and OS were not
different between 2 groups. The DDFS in systemic
therapy alone group and combined systemic-RT
group were 15.1% and 42.3%. respectively
(P=0.09) (Fig .3). The OS were 61.2% and 51.5%
respectively (P= 0.46) (Fig.4)
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DISCUSSION

The most consistent prognostic factor for
survival and recurrence after primary surgery for
operable breast cancer is number of involved
axillary nodes. The historical data from ran-
domised trials in patients with 10 or more
positive nodes receiving standard dose
chemotherapy indicated less than 50% 5-year
relapse-free survival rates.* The 5 —year disease-
free survival of the patients given mostly CMF
regimen in the present study was 25.9% with 64%
of all patients experienced disease failure at least
at one site during follow —up period.

The role of RT as an effective modality
for locoregional control have been proven by sev-
eral prospective randomised trials. The 2 most im-
portant factors predicting for locoregional recur-
rence were number of positive nodes and primary
tumor size. Locoregional recurrence rates in the
patients with 4 or more positive nodes receiving
adjuvant CMF regimen without and with RT were
20-64% and 10-22% respectively® depending on
follow-up time. The LRDFS in this study
supported the significant benefit of adjuvant RT.

However, the impact of adjuvant RT on
improved distant control and survival from those
trials is still controversial. The inconsistent
outcome is due to : inadequate number of patients
in each study to detect modest benefit, inclusion
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of low or intermediate risk patients for whom RT
would be minimal benefit, lack of adjuvant
systemic therapy and nonqualified RT technique
resulting in high complication.

Recently, Overgard et al reported improved
DFS and OS by postoperative RT in randomised
trial of 1708 high risk premenopausal women
receiving CMF irrespective of tumor size,
number of involved node or grade.® Ragaz et al
also reported improved systemic DFS by
Adjuvant RT and CMF in 318 node positive
premenapausal patients. No significant difference
in locoregional and systemic DFS were observed
between group Pf patients with 1-3 and 4 or more
positive nodes.

Postoperative RT 1n this study showed
trend to prolong DDFS even no statistic signifi-
cance reached but this caused no effect on OS.
Higher number of patients is required. For more
confirmative result. RT technique in this study was
similar to that used in general at present. Almost
all patients in our division received RT to IMC
postoperatively but some were treated by electron
instead of photon to reduce cardiac dose. No
severe or fatal cardiac complication from RT
presented in this study except 3 cases with
unknown causes of death.
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The selected patients with 10 or more
positive nodes have been sparsely studied for
benefit of RT. Diab et al studied retrospectively in
618 patients of this criteria. At first, they
mentioned that all patients with this very high risk
can be assumed to have systemic disease at diag-
nosis so benefit of RT on distant control and sur-
vival should be less expected than that in low risk
patients. The result in their study showed signifi-
cant reduced locoregional failure, improved dis-
tant control and OS by combined RT and systemic
therapy. They suggested that prolonged survival
may be due to decreased secondary systemic
spread from improved locoregional control.”

Gina et al also reported benefit of RT on
locoregional failure and DFS in this high risk
patients when combined with adjuvant chemo-
therapy including high dose regimen with autolo-
gous reserve.’

The standard adjuvant therapy for patients
with 10 or more positive nodes at present is still
conventional doxorubicin-based chemotherapy.
The results of high dose chemotherapy with
hematopoietic stem-cell support from 2 recent
randomised trials'” "' contradicted the promising
early results. Therefore, it should not be given in
routine clinical practice now. If the benefit of RT
on distant control and survival in this group of
patients can be proven consistently in the future,
its role can be considered as part of the intensive
therapy for the patients with very poor prognostic
factor.

REFERENCES

1. Nenoto T, Vana J, Bedwan R et al. Man-
agement and survival of female breast
cancer : results of a national survey by the
Americal College of Surgeon. Cancer
1980, 45: 2917-21.

2 Perez CA, Fields IN. Role of radiation
therapy for locally advanced and inflam-
matory carcinoma of the breast. Oncology
1987, 1: 81-90.

122

10.

11.

MAY - AUG. 1999. Volume V Number II

Bonadonna G, Brusamolino E, Valagussa
P et al. Combination chemotherapy as an
adjuvant treatment in operable breast
cancer. N Eng J Med 1976;294 :405-10.
Perez CA, Taylor ME .Breast: Tis, T1 and
T2 Tumors. In : Perez CA, Brady LW (eds),
Principles & Practice of Oncology, 3™ ed.
J.B. Lippincott Co. 1997: 1269-1414.
Fowble B. Postmastectomy radiation :
then and now. Oncology 1997; 11:213-31.
Overgaard M, Hansen PS, Overgaard J et
al.Postoperative radiotherapy in high risk
premenopausal women with breast cancer
who receive adjuvant chemotherapy. N
Eng J Med 1997, 337:949-55

Ragaz J, Jackson SM, Le N et al
Adjuvant radiaotherapy and chemotherapy
in node-positive premenopausal women
with breast cancer. N Eng J Med 1997;337:
956-62.

Diab SG, Hilsenbeck SG, Moor C et al.
Radiation therapy and survival in breast
cancer patients with 10 or more positive
axillary lymph nodes treated with mastec-
tomy. J Clin Oncol 1998:16:1655-60.
Jabro G, Wazer D, Erban J et al. The
importance of loregional radiotherapy with
conventional or high dose chemotherapy
in the management of breast cancer with
>=]10 positive axillary nodes. Proc ASTRO
1997, 39:( abstr.2045)

Hortobagy1 GN, Bazdar AU, Chaplin R et
al. Lack of efficacy of adjuvant high-dose
(HD) combination chemotherapy (CT) for
high-risk primary breast cancer. (HRPBC:
a randomised trial) .Proc ASCO 1998;17:
(abstr 417).

Rodenhuis S, Richel DJ, Wall E et al.
Randomised trial of high-dose chemothe-
rapy and haemopoietic progenitor-cell
support in operable breast cancer with
extensive axillary lymph-node involve-
ment. Lancet 1998; 352: 515-19



THE ASEAN JOURNAL OF RADIOLOGY

COLON CANCER: RADIOGRAPHIC FINDINGS DETECTED
BY BARIUM ENEMA.

Chalida APHINIVES, M.D., Sukhonta SANMAHACHAI, M.D.,
Jitjaroen CHAIYACUM, M.D., Eimorn MAIRIANG, M.D.,
Jiraporn SRINAGARIND, M.D., Vallop LAOPAIBOON, M.D.

OBJECTIVE : To determine the radiographic findings detected by barium enema in
the patients of colon cancer.

DESIGN : Retrospective, descriptive study.
SETTING : Department of Radiology, Faculty of Medicine, Khon Kaen University.

SUBJECTS : All patients of colon cancer performed barium enema between January
1993 and February 1998.

DATA COLLECTION : Review from medical records, endoscopic notes, radiographic
reports, operative notes, and pathological reports.

MEASUREMENT : Descriptive statistics, including number, means, and percentages.

RESULTS : One hundred and eighteen patients were reviewed. No asymptomatic pa-
tients found. Seventy-nine patients (66.95%) had annular lesions, 29 (24.58%) had
semiannular lesions, 4 (3.39%) had polypoid lesions, 6 (5.08%) had other lesions. Sixty-
four patients (54.24%) had lesions in the sigmoid colon or below, and 54 (45.76%) had
lesions more proximally in the colon. Four patients (3.39%) had Dukes’ stage A lesions;
29 (24.58%), stage B lesions; 43 (36.44%), stage C lesions; 42 (35.59%), stage D le-
sions. All patients of Dukes’ stage A had polypoid lesions.

CONCLUSIONS : Almost all patients had annular or semiannular lesions. Polypoid
lesions related directly to Dukes’ stage A (100%).

MAY - AUG. 1999 Volume V Number Il

Some foreign researches demonstrated the
detection rate of colon cancer by barium enema
examination.'” Some studies demonstrated the
pattern of radiographic findings correlated with the
pathologic findings, esp. in the early colon
cancer’’ However, Thai life style differs from the

western style, as we know. So we have to focus
on the late cases instead of the early ones. The
purpose of this study is to demonstrate the pattern
of radiographic findings found in the patients liv-
ing in northeast part that has the lowest economic
status in Thailand.

Department of Radiology, Faculty of Medicine, Khon Kaen University, Thailand.
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MATERIALS AND METHODS

All patients of colon cancer performed
double-contrast barium enema examinations be-
tween January 1993 and February 1998 were in-
cluded in this study. Medical records, endoscopic
notes, radiographic reports, operative notes, and
pathologic reports were reviewed. Clinical param-
eters that were evaluated included signs and symp-
toms such as bowel habit change, mucous bloody
stool, weight loss, abdominal mass, abdominal pain
or distention, constipation.

The pattern of radiographic findings was
divided into 4 groups that were annular (figure 1),
semiannular (figure 2), polypoid, and other lesions.
The semiannular lesions represented all varied le-
sions between polyp and annular lesion, i.e. poly-
poid mass (figure 3) that was more than 2 cm in

~
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greatest dimension, intraluminal mass, saddle mass
(one-third to one-half of circumference). In this
study, ulcerated lesions were not divided into sepa-
rate group but included in annular or semiannular
groups instead. The last group included the re-
maining lesions besides the first three groups; e.g.
scirrhous lesion, submucosal lesion, etc.

Dukes’ staging was used to classify the
pathologic findings.® Tumor confined to mucosa
was Dukes’ stage A: tumor confined to serosa was
stage B; tumor with local lymph node metastases
was stage C; and distant metastases was stage D.

The descriptive statistics (number, means,
and percentages) were used to analyze the data.

Fig.1 Annular lesion. Spotradiograph of the mid-rectum showed
a circumferential mass, 5 cm long, which was a classic

core appearance.
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Fig.2 Semiannular lesion. Spot radiograph of splenic flexure of
colon showed a 3-cm saddle lesion that was straddle one-
third of circumference of the mesenteric site of distal part
of transverse colon.

Fig.3 Polypoid lesion. Prone cross-table rectal
film showed a 3-cm polypoid mass at
posterior aspect of lower rectum with a
broad base and lobulated surface.
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RESULTS
Clinical findings

All patients had one or more symptoms and
signs. The most common symptoms included
bowel habit change 86.3%, weight loss 58.1%, and
abdominal pain 57.3%. The most common signs
included mucous bloody stool 61.5%, abdominal
mass 38.5%, and distant metastases 34.94%.

Radiographic findings

Almost all patients (91.53%) were char-
acterized as annular (66.95%) or semiannular
(24.58%) lesions, whereas the polypoid lesion was
found in only 3.39% (Table 1). More than half of
the patients (54.24%) had lesions locating at sig-
moid colon or below, whereas the remainder
(45.76%) located above that part. (Table 2).

Table 1 Morphology detected by barium enema.
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Table 2 Location of colo-rectal cancer.

Location Amount Percent
Rectum 34 28.82

Sigmoid colon 30 25.42

Descending colon 14 11.87

Transverse colon 8 6.78

Ascending colon 18 1525

Cecum 14 11.86

Total 118 100.00

Pathologic findings

All Dukes stage A patients (4 cases, 3.39%)
had polypoid lesions grossly. About one-third of
the patients (42 cases, 35.59%) had Dukes stage
D lesions (Table 3). When considering the histo-
logic findings, most specimens showed adenocar-
cinoma (88.10%), the remaining were distributed
in 1 or 2 cases in each types. (Table 4)

Table 3 Pathologic staging of colo-rectal cancer.

Morphology Amount Percent Dukes Amount Percent
Annular 79 66.95 ihge
: A -+ 3.39
Semiannular 29 24.58 B 29 2458
Polypoid 4 3.39 ¢ 43 36.44
D 42 35.59
Other 6 5.08
Total 118 100.00
Total 118 100.00
Table 4 Histologic findings of colo-rectal cancer.
Histologic findings Amount Percent
Adenocarcinoma 104 88.14
Mucinous adenocarcinoma 2 1.69
Mucin producing adenocarcinoma 2 1.69
Signet ring cell 2 1.69
Adenocarcinoma in adenomatous polyp 2 1.69
Carcinoid 1 0.85
Papillary adenocarcinoma 1 0.85
Mucinous cystadenocarcinoma 1 0.85
Liposarcoma ] 0.85
Leiomyosarcoma ] 0.85
Carcinoma NOS 1 0.85
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DISCUSSION

At our institution, there were three differ-
ences from other studies. Firstly, all of our pa-
tients underwent barium enema examination be-
cause of significant symptoms and signs.5 Sec-
ondly, almost all patients had annular or
semiannular lesion.® Finally, one-third of patients
had advanced stage (Dukes D) of cancer.®”’
However, there were also two similarities. Firstly,
Dukes stage A was found only in 3-4%. And
around half of patients could be detected lesions
by using barium enema and sigmoidoscopy.®

The American Cancer Society, the Ameri-
can College of Physicians, and the National Can-
cer Institute all currently recommend fecal occult
blood testing every year and flexible sigmoidos-
copy beginning at age 50 years every 3-5 years for
colon cancer screening. Perhaps eating behavior
or other factors, the incidence of colon cancer in
Thailand is increasing, esp. in the town people.

Although very few screening examinations
have been performed at our hospital, we encour-
age that these should be considered increasingly.
Because more early lesions. better prognoses are
received. Patients with Dukes stage A have sur-
vival rate almost equal to age-matched subjects
without colon cancer. Patients with Dukes stage
B have 5-year survival rate of 80-85%. Patients
with Dukes stage C have S-year survival rate of
about 70%. And patients with Dukes stage D have
5-year survival rate of only 6-14%.7-° When con-
sidering the half of the patients who can be de-
tected by barium enema and sigmoidoscopy (le-
sions below rectosigmoid junction). Because the
barium enema and sigmoidoscopes are available
in almost all provincial hospital, cancer lesions can
be detected earlier.
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Similar to other studies.®’, the morphol-
ogy correlated to the pathology was confined to
the polypoid lesion which had the early stage of
cancer (Dukes A).

CONCLUSIONS

Almost all patients had annular or
semiannular lesions. Barium enema and sigmoi-
doscopy that were available at all provincial hos-
pital in Thailand could detect half of the patients
of colo-rectal carcinoma. Polypoid lesions related
directly to Dukes stage A (100%).
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DIVERTICULAR DISEASE OF THE COLON IN THAILAND :
“ INCIDENCE AND DISTRIBUTION ”

Kamolwan JUNGMEECHOKE

ABSTRACT

Of a total 1051 barium enemas performed in Bumrungrad Hospital and
Pramongkutklao Hospital in 1995-1996,13.5% showed colonic diverticulosis. Right colon
was the most common site, 53.52%; while left colon was involved in 14.78% and
bilateral involvement was 30.11%. This is different from western countries where the
disease is predominantly on the left. Our study also showed that right sided colonic
diverticulosis was more common in younger age group and more predominant in men.

INTRODUCTION

Colonic diverticulosis is common in
western countries and is predominantly left sided.!
In Thailand, there was only one study in 1980 done
by Vajrabukka et al* which showed the incidence
of 4.2% with predominance of right sided disease.
The number of cases in the study was small and
all were symptomatic. This together with cases of
right sided diverticulitis we found more frequently,
prompted us to do this study to determine the in-
cidence and distribution of colonic diverticular
disease in Thailand in a larger number of cases
including both symptomatic and asymptomatic
population.

PATIENTS AND METHODS

Prospective survey of colonic diverticular
disease of the patients who had barium enema
examination in Bumrungrad hospital from Novem-
ber 1995 to August 1996 and in Pramongkutklao
hospital from November 1995 to June1996 were
done. Foreigners were excluded from the study.

The patients came from both Bangkok and urban
areas.

All patients received barium enema exami-
nations because of having one or more of the fol-
lowing symptoms: abdominal pain, change of
bowel habit, bloody stool, positive occult blood
test of feces, anemia, weight loss and suspected
colonic malignancy, or for checking up.

Total number of barium enema examina-
tion in the study was 1051. There was one patient
with diverticulosis but whose entire colon was not
visualized from previous partial colectomy. This
patient was not included in the table of “site of
diverticular disease™.

Diverticular disease was divided into three
types: (1) right sided with diverticula at the cecum,
ascending and proximal transverse colon; (2) left
sided with diverticula at distal transverse, descend-
ing and sigmoid colon.;and (3) bilateral type.; the
same as in the study of Nakada’

Department of Radiology, Pramongkutklao Hospital, Bangkok Thanit Singcharoen

Department of Radiology, Bumrungrad Hospital, Bangkok
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RESULTS
INCIDENCE AND SEX

Among 1051 patients receiving barium
enema examinations, colonic diverticular disease
was found in 142 patients (13.51%), including 81
males (57.04%) and 61 females (42.96%).

AGE

The age range and mean age of patients
with colonic diverticulosis were 26-92 years and
59.15 years respectively.

DISTRIBUTION OF THE DIVERTICULI
(TABLE 1)

There were involvement of the right
colon in 53.52% of the cases. The mean age of
this group was 55.57 years.

Left-sided disease was found in 14.78%
The mean age of this group was 63.7 years.

In the remaining 30.99%, there was bilate-
ral type with mean age of 62.06years.

Our patients with right-sided disease were
younger than the patients with left-sided disease
by about 8 years.

Right-sided disease was more prevalent in
men; while left-sided and bilateral types involved
almost equal in male and female populations.

Table 1 Site of Diverticular Disease

MAY - AUG. 1999. Volume V Number Il

SINGLE DIVERTICULAR DISEASE
(TABLE 2, 3)

Of 1,051 barium enema examinations
performed, 21 cases (1.9%) revealed single diver-
ticulum of the colon. This was 4% of all colonic
diverticular disease. Age range and mean age of
this group were 26-79 and 59 .4 years. It was
slightly more prevalent in men, and 1t was more
common in the right-sided colon with roughly
equal distribution at cecum ,ascending colon and
at hepatic flexure.

Table 2 Site of Single Colonic Diverticulum

Right-sided Left-sided Total
Number 16 5 21
Percent 76.19 23.81 100
Age range 26-79 46-65 26-79
Mean age 53.6 56.8 594
Sex FM 78 2:3 9:11

Table 3 Site of Single Right-Sided Diverticulum

E Number Percent !

| Cecum 6 37.5
Ascending colon 6 375 ]
Hepatic flexure 4 25

Table 4 Distribution o f Diverticular Disease in
Patients Younger Than 40 Years Old.
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Right-sided | Left-sided | Bilateral angls | Molpietimber)
Total (n) 76 21 44 Cecum 3 1(4)
% of total 53.52 14.78 30.99 Ascending colon I 12)
| Age range 26-92 43-84 43-87 L eftsided colon 0 0
Mean age 55.57 63.7 62.06
Sex
-male(%) 61 50 51
-female(%) 39 50 49
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COLONIC DIVERTICULAR DISEASE IN
PATIENTS YOUNGER THAN 40 YEARS
OLD (TABLE 4)

In our study, there were 6 patients with
colonic diverticular disease who were younger
than 40 years old. Male: female was 1:1. Age range
was 26-39 years old. All of these six cases were
right- sided disease; with single diverticulum in 4
cases and multiple ones in 2 cases.

DISCUSSION

The incidence of colonic diverticulosis in
our study was 13.51 %. This is lower than in the
United States' (30% in age over 50 and 50% in
age over 70), and slightly lower than in
Singapore®?(19-20%) and Japan®(15.7%), devel-
oped countries of Asia but much higher than
Vajrabukka’s study”. The incidence of the colonic
diverticulosis i1s highly suspected to depend on
eating habits( usually found in societies with low
fiber diets); as seen in the study of Nakada et.al’,
Stemmermann and Yatani’. Nakada et.al* showed
that as lifestyle in Japan had changed, the inci-
dence of this disease had been steadily increasing
during the past ten years. Stemmermann and
Yatani’ showed that Japanese Hawaiians had
higher incidence of the disease than Japanese. This
may be the reason for our low incidence. How-
ever, with changing of eating habit and diet intake
of more western food by the Thai population, the
incidence of colonic diverticular diseases may in-
crease in the future and further study is still needed.

Colonic diverticular disease in Thailand is
predominantly right-sided type; the same as in
Singapore.* Japan,” Hong Kong® and Korea.® On
the contrary. it is predominantly left-sided in the
United States,' European countries,'® India'' and
Jordan.'® Our study also showed that right- sided
diverticulosis was more common in younger age
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group and more predominant in men; the same as
in Japan and Singapore. These suggest that the
race may have a role in determining predominant
site, age and gender distributions of colonic
diverticular disease.

About single colonic diverticulum, there
are two possibilities.Some studies'? believed that
it was a separate entity from multiple diverticulo-
sis because of different site and age distri-
butions.That is it’s predominantly involved right-
sided colon especially the cecum'® and usually
found in younger age group, about ten years ear-
lier than left-sided multiple colonic diverticulo-
sis.' Pathologically it was true diverticulum, con-
sisting of all layers of intestinal wall including the
muscular layer. It was thought to be congenital in
origin. While others*'* showed that it was false
diverticulum, comprising only mucosa and sub-
mucosa herniating through the muscular wall, and
was acquired, the same entity as multiple
diverticulosis.This includes the study of Lee‘ from
Singapore which pathologically showed that all
of the single diverticuli in his study (39 cases) were
false type. In our study, the incidence of single
colonic diverticulum was 1.9%. and was predomi-
nantly right-sided with age distribution follow-
ing the pattern of right-sided multiple colonic
diverticular disease. Cecum was involved only
about one-third of cases and there were both single
and multiple types of colonic diverticulosis in
patients younger than 40 years old. From these
informations, 1t is more suggestive that single and
multiple colonic diverticulosis are parts of the
spectrum of the same disease rather than a sepa-
rate entities.

Lastly because colonic diverticular dis-
ease in Thailand is more common to be right-sided
and right-sided diverticulitis 1s not rare, right-sided
diverticulitis should always be in the differential
diagnosis of right lower quadrant abdominal pain.
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ANGIOGRAPHIC FINDINGS OF HEPATOCELLULAR CARCINOMA IN
SIRIRAJ HOSPITAL

KRUATRACHUE Chutakiat,MD., PRABHASAVAT Krisdee,M.D.
IEMSAWATDIKUL Kriengkrai,M.D., VANAPRUNKS Saroj,M.D.
CHAIYASOOT Walailak,M.D., DANPUKDEE Kanjana,M.D.

ABSTRACT

Five years collection of 126 cases of celiac and hepatic angiography of hepato-
cellular carcinoma were done and analysed in the aspects of sex, age and angiographic
findings, such as, neovascularity, vascular distortion, etc. The most common finding
was neovascularity(88%), the least findings were avascularity(5%), and normal
angiographic finding(5%). Comparison between eighteen cases of pathological diagno-

sis with the other study was also performed.

INTRODUCTION

Hepatocellular carcinoma is the most
common primary malignant tumor of liver, respon-
sible for at least one million death per annum
world-wide.! It is common in Africa and South
East Asia but relatively uncommon in United
States and Europe. In United states, hepatocellu-
lar carcinoma constituting only 1-2.5 % of all can-
cer.?

In Thailand, liver cancer is the most fre-
quent cancer in males and the third in females.?
The geographic distribution of liver cancer closely
related to viral hepatitis, mycotoxin, cirrhosis.

There are many radiological methods for
detecting hepatocellular carcinoma such as ultra-
sonography, CT scan, CT arterial portography ,CT
with lipiodol and angiography. However, the main
role of arteriography in modern radiological prac-
tice is for planning and performing the treatment
of hepatocellular carcinoma : this modality is in
fact important in assessing the surgical resec-
tibility, providing the vascular road map for sur-
gery and chemoembolization, when the surguery
is not indicated.*

We had analyzed patients who were diag-
nosed to have liver carcinoma by using
angiographic method and compared all of the re-
sults with surgical and pathological diagnosis.

MATERIALS AND METHODS

We have retrospectively reviewed 126
cases of known case of hepatocellular carcinoma
who were refered to department of diagnostic ra-
diology for angiographic studies in five years. All
patients were evaluated by both celiac and supe-
rior mesenteric angiography to search for abnor-
mality such as neovascularity, vascular distortion,
vascular encasement, irregularity of vascular mar-
gin, arterio-venous shunting and portal vein inva-
sion or portal vein thrombosis. All of angiographic
films were reviewed by two experienced radiolo-
gists without knowing the final diagnosis.

Finally, in all patients, the diagnoses were
confirmed by using peritoneoscopy, surgical bi-
opsy, laboratory studies or pathological evidence.
After collection of all data, they were analyzed by
statistical methods.

Division of Diagnostic Radiology, Department of Radiology, Siriraj Faculty of Medicine, Mahidol University, Bangkok 10700 Thailand
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Fig 1 The hepatic angiograms show displacement of hepatic artery branches encircle the large intra-
hepatic tumor mass, there are also demonstration of neovascularity in the mass regions.
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RESULT

In all of 126 cases, the incidences of sex,
age and angiographic findings were demonstrated
1n the tables below :

Table 1. sex incidence
Sex Number
Male 84
Female 42

SIRIRAT HOSPITAL

MAY - AUG. 1999 Volume V Number Il

Table 2. age incidence

Age range Number
1-10 0
11-20 0
21-30 21
31-40 28
41 - 50 35
51 -60 35
61-70 7
71 - 80 0

Fig 2 Celiac angiography shows multiple areas of abnormal staining in both lobes of the liver.
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Table 3. angiographic finding ( N= 18)
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FINDING NUMBER i |
neovascularity C 112(88%) ]
vascular distortion 105 (83%)
vascular pooling 72 (66%)
vascular encasement B 3 5__(_27%) . _'__ i |

_ irregular margin 56 (44%) _ﬂ_ Tl
| AV shunting 42 (33%)

| portal vein thrombosis 7(5%) o l
| avascularity o 7 (5%)

' normal finding (No abnormality detected) 7 (5%)

There were 18 cases proven by pathologi-
cal evidence. Comparison between peritoneoscopy

Table 4 incidence of peritoneoscopy and patho
logical biopsy (N=18)

and surgical findings with these 18 cases was in
table #4.

Table 5 Value of angiography in diagnosis hepa-
tocellular carcinoma

methods of diagnosis Number HCC NEE—HCE
positive peritoneoscopy 6 PATHOLOGICAL DIAGNOSIS | 18 | 0 |
positive surgical finding T '. ANGIOGRAPHIC DIA(E]:JOSIS, 17 |l 1 i

I not proven by peritoneoscopy or surgery 5

The value of angiography in the diagnosis
of hepatocellular carcinoma in the 18 cases, proven
by pathology was in the Table #5.

136

Accuracy indiagnosis hepatocellular car-
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Fig 3 Celiac angiography shows multiple areas of abnormal vascular staining in right lobe of liver.
There 1s also demonstrable of hepatic artery branches encircle the right lobe tumor mass.
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Fig4 Hepatic angiography shows straightening of hepatic artery branches because of tumor mass
effect.
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Fig. 5 Hepatic angiography shows large tumor mass at right lobe of liver displace the hepatic artery
branches. There 1s also abnormal tumor staining at the region close to right dome of diaphragm.
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TR ITEAT HOSE T TAL
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Fig. 6,7 These figures show multiple liver vascular channels from hepatic and superior mesenteric
arteries (arrow heads) coursing along portal venous radical suggesting portal venous
involvement.
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DISCUSSION

Hepatocellular carcinoma, also known as
hepatoma, 1s one of the most important neoplasm
in the human population. It’s true incidence is not
known but the tumor is estimated to cause at least
a quarter of a million death world wide in each
year® It is common in sub-saharan Africa and in
much of the South East Asia (SEA), Far East, but
relatively uncommon in North America. In Thai-
land, hepatocellular carcinoma is the most frequent
cancer in males and the third in females.?

Table 6 Geographic incidence of hepatocellular

carcinoma®
COUNTRY INCIDENCE (PER 100,000) T
MALE | FEMALE <‘
| UK . 14 04 .
~ CANADA Hi 1.3 03
| USA L
} WHITE ; 24 06
| BLACK 8 18
. JAPAN ' 12 | 29
CHINA | 32 | 91
| SOUTH AFRICA _|
BLACK | 28
WHITE | 1.4 |
| TAIWAN® ‘ 1158
| 14

| THAILAND? | 36

—_—

In most of all population hepatocellular
carcinoma is more common in the males than the
females. Male to female ratio of 4:1 are common
in Africa and Southeast Asia, whereas a ratio of
2.4 males to 1 females has been reported for United
States. In our study, the result ratio of 2:1, is found.

Age incidences are slightly different in
geographic location. In South Africa, common age
range is between 30-50 years old. In North
America and Asia common age range is between
60-80 and 40-60 years old respectively. In our
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study, common age range is between 40-60 years
old which correlating with other previous studies.’

Table 7 Age incidence of hepatocellular carci-

noma®
TEmm— -
| COUNTRY | COMMON AGE RANGE (year) |
AFRICA 30-50
ASIA 40 - 60
NORTH AMERICA 60 - 80

There are many methods for evaluating
hepatocellular carcinoma. Angiography is one of
the most useful methods. It is mandatory in the
staging of hepatocullualr carcinoma despite its
relative higher mobidity compare to the other tech-
nique. It allows detection of the vascular tumors
as small as 0.5 cm and 2.0 cm if the tumor is
hypovascular. The vast majority of hepatocellualr
carcinoma are hypervascular tumors, characterized
by AV shunting and increased capillary blush in
the hepatogram ( late venous) phase.As with other
imaging techniques, the main objective 1s to dis-
tinguish between unifocal and multifocal disease.
Additionally, the presence of venous invasion, both
into hepatic vein and segmental portal vein may
be assessed.’

In our study,spectrum of angiographic find-
ing in hepatoma range from avascular to
hypervascular. The most angiographic finding is
neovascularity 88% (112/126). Other findings in-
clude vascular distortion 83%(105/126), vascular
pooling 66%(72/126), vascular encasement
27%(35/126), irregular margin 44%(56/126), AV
shunt 33%(42/126), portal vein thrombosis 5%(7/
126), avascularity 5%(7/126) no abnormal angiog-
raphy detected 5 %(7/126). These findings agree
with typical angiographic picture of HCC.

Compared with previous study of Tonkin
et al 1998, some angiographic findings are simi-
lar but some are different as described in table 8.
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Table 8 Comparison between study of Tonkin
et al 1988 and Siriraj (18 cases with pathological
diagnosis).

FINDINGS TONKIN et al SIRIRAJ
! (n = 26) 1988 | (n=18)
neovascularity 26 (10%) 16 (89%)
_vascular pooling |22 (85%) 15 (83%) |
vascular distortion 5 (19%) 12 (67%)
_ vascular encasement | 20 (77%) 5 (28%) |
irregular margin [ 18 (69%) 8 (44%) !

Accuracy in the diagnosis of HCC by
angiography remain in doubt. Lack of typical
angiographic modification in small HCC suggests
that the neovasculature has not yet developed fully
or that vascular changes are already present but
angiography 1s not sensitive enough to demonstrate
them.*Itis possible for the 5% of our cases, whose
angiography show no abnormality, the HCC-
tumor size is too small lesion to be demonstrated
by hepatic angiography. And in our studies with
color Doppler ultrasonography (Krisdee Pra-
bhasavat 1997), we find that the small HCC is
supplied by the portal circulation, so we cannot
find any abnormality in the hepatic angiography
study in the case of the small HCC ( size less than
1-2 cm).

We could correctly diagnosed HCC 1n 94%
of case(17/18) but because of too small sample
size we used and no non HCC group in this study,
the value of angiography should be carefully in-
terpreted. Most of our cases show no surgical or
laparoscopic diagnosis. It is possible that the
proved cases trend to have true hepatocellular car-
cinoma than non-proved case (not included in this
study), so, there may be some populational bias
for the diagnosis of HCC.

In summary, although in our study show
correctly diagnosed of HCC in 94% of cases, more
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strictly design of study is needed for interpreta-
tion with more confidence. However, other than
diagnostic role of angiography, angiography play
role in staging, identification of multiplicity and
evaluation for further possible chemoemboli-
zation.
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PERCUTANEOUS ABSCESS DRAINAGE OF INTRA-ABDOMINAL

ABSCESSES AND FLUID COLLECTION
Komgrit TANISARO

PURPOSE : To assess the safety and efficacy of Percutaenous Abscess Drainage (PAD)
of intra-abdominal abscesses or fluid collections with small-bore catheter in patients
who were followed up for 2 years.

MATERIALS AND METHODS : Retrospective analysis was performed in 55
consecutive PAD patients who were treated from July 1993- May 1996 in whom
2-years follow up data were available. Results of PAD were defined as cure, palliation/
temporization and failure.

RESULTS : 55 abscesses and fluid collections were drained in 52 patients. Cure rate,
palliation/temporization rate and failure rate were 68, 17 and 15 percent respectively.
Catheter complication was 19 percent. Minor complication was 10 percent. One patient
died due to intraperitoneal bleeding. Recurrent rate was 2.4 percent. Most of PAD were
performed by small-bore catheter.

CONCLUSION : Our 85 percent success rate of PAD with small-bore catheter and
acceptable minor complication rate indicate efficacy and safety of this technique in treating
intra-abdominal abscesses and fluid collections.

Abdomen, abscess
Abscess, percutaneous drainage
Interventional procedures

Index term :

Abbreviation :
US = Ultrasonography
CT = Computed Tomography

Percutaneous drainage has quickly become
the preferred treatment for various type of
abscesses and fluid collections. It is also the
treatment of choice for the majority of intra-
abdominal abscesses and fluid collections, regard-
less of etiology.' The safety, efficacy, and ease of
the procedure have revolutionized the treatment
of abscess. Few radiological procedures has been
accepted so uniformly by nonradiologists as has
percutaneous abscess drainage.? Imaging tech-
nique such as US and CT have greatly enhanced

PAD = Percutaneous Abscess Drainage

an ability to properly locate abscesses and
identify daughter abscesses, extensions, and area
of loculation or subseptation.® Percutaneous
drainage has several advantages over and at least
as efficacious as operative drainage *

Most published studies did not show any
long-term clinical follow-up. Thus, recurrence
rates of abscesses are difficult to determine. A
consecutive series of 44 percutaneous drainage of
intra-abdominal abscess and fluid collection in 41

Department of Radiology Hospital of Prince of Songkla University Hatyai, 90110, Thailand
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patients with at least 2 years clinical follow-up
was carried out.

MATERIALS AND METHODS

Retrospective analysis was performed in
52 patients who underwent PAD of intra-abdomi-
nal abscess or fluid collection between July 1993
to May 1996 in whom at least 2 years follow-up
information were available. Selective criteria
included 1) a well-established, unilocular fluid col-
lection having variable ultrasonography or CT
scan signs of abscess, 2) patients in whom percu-
taneous technique was thought to be preferential
to operative technique (i.e.,poor anesthetic risk, a
recent cerebrovascular accident) ,or 3) patient or
physician preferences.

All date were reviewed from the radio-
logy information sheet which was filled by
interventional radiologist performing the PAD and
from the medical record of the hospital. The
collected data were 1) patient profiles. 2) past
medical and surgical history. 3) suspected cause(s)
of abscess or fluid collection. 4) underlying
disease(s). 5) antibiotic uses. 6) septic and
coagulopathic laboratory results. 7) imaging mo-
dalities used in diagnosis and intervention. 8)
method of drainage. 9) equipment and catheter
used in PAD. 10) postprocedural care and
complication(s). 11) duration of catheter
placement. and 12) duration of hospital stay.

Percutaneous management was defined as
“cure” if complete resolution of clinical signs and
symptoms occurred in long-term clinical follow
up (at least 2 years) and diagnostic imaging
showed complete resolution of the abscess cavity.
It was defined as “palliation/temporization™ if
resolution of the abscess improved the patient
condition prior to adjunctive surgery to remove
the underlying cause or an improvement in signs
and symptoms with the patient clinically stable
but not cured. Finally, it was defined as “failure”
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if patient failed to meet the criteria for cure and
palliation/temporization.

All PAD were performed by one
interventional radiologist (K.T). All data from the
radiology information sheet were entered onto
computer software (Microsoft-excel, version 6.0)

RESULTS

Fifty-five abscesses or fluid collection
were drained in 52 patients. 2 years follow-up
could be performed in 41 patients who regularly
visited or admitted by problem not related to
abscess or fluid collection. The patients ranged in
age from 2 months to 81 years (mean, 42 years).
There were 24 males and 17 females. There were
20 patients (48%) with postoperative abscess or
fluid collection: 4 occurred after operation due to
severe blunted abdominal injury, 4 after Whipple’s
operation, 4 after gastric surgery, 3 after common
bile duct surgery or stenting and 2 after splenec-
tomy. Three postoperative patients had 2 sites of
collection. Locations of postoperative abscess or
collection were left subphrenic space in 7, right
subphrenic space in 6, interloop region in 6.
perihepatic region in 5, and paracolic space in 3.
8 patients (19.5 percent) had liver abscesses. Three
of them were ruptured status.

The imaging guidance were ultrasono-
graphy with fluoroscopy in 33 patients, ultrasono-
graphy alone in 5 patients, CT scan alone in 2
patients and fluoroscopy alone in 1 patient. Route
of access were anterior abdominal wall in 17
patients, lateral abdominal wall in 7 patients, right
intercostal space in 9 patients, left intercostal space
in 6 patients, transincision in 1 patient and
transrectal in 1 patient.

Catheter french size included 8.5-F in 20
patients, 8-F in 5 patients, 10-F in 3 patients and
12-F in 2 patients. Angiocatheter technique (Modi-
fication of the Seldinger techniques used in
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angiography) was used in nearly all patients
except one whom trocar catheter technique was
used. Type of drainage catheter were Cope-loop
nephrostomy catheter ( COOK®, Bloomington,
IN, USA) in 32 patients and Hydrophillic pigtail
drainage catheter ( Meditech®, Watertown, MA,
USA) in 3 patients. The rest were locally hand-
made 8-F self-retaining loop catheter. Drainage
catheter remained in position 5-24 days (mean,
13 days). To evaluating size of abscess or fluid
collection, ultrasound alone, fistulography alone
and combination were performed in 30, 5 and 5
patients respectively.

Patients were febrille (body temperature
above 37.5 Celsius) in 35 cases. Thirty-one pa-
tients (75%) were defeversed and 4 patients were
sustained. In all patients, the cure rate was 68.5
percent (28/41), palliation/temporization rate was
17 percent (7/41) and failure rate was 12 percent
(5/41). Cure and palhation/temporization rate were
95 percent (19/20) in the postoperative group com-
pared to 76 percent (16/21) in the non-postopera-
tive group. Non-ruptured liver abscesses had a
cure rate of 80 percent (4/5). Percutaneous biliary
drainage was also performed in one case success-
fully. One of them were recurrent after 2 months.

Catheter complications were found in 8
patients (19%) : displacement, occlusion and dis-
lodgment in 3, 3 and 2 patients respectively. Three
of these complicated patients were treated by re-
positioning the drainage catheter and 1 by single
additive percutaneous aspiration. Other minor
complication such as minor bleeding, inflamma-
tion at punctured site, pericatheter leakage were
found in 4 patients. One patient who had peripan-
creatic collection with acute hemorrhagic pancre-
atitis died 6 hours after PAD. Postmortem abdomi-
nal tapping revealed a large amount of intraperi-
toneal hematoma. Three patients died from causes
not related to the procedure (1 from lung metas-
tasis, 1 from complication of a later operation and
| from uncontrollable pneumonia)
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DISCUSSION

Percutaneous Abscess Drainage (PAD) has
now become a standard technique for dealing with
intra-abdominal abscesses and fluid collections in
50-90 percent of cases. Controversy has sometimes
been seen as a territorial battle between surgeons
and radiologists and most cases are clearly the
prerogative of one discipline or the other, but many
are in a gray zone in which clearly defined indica-
tions are not readily available.” PAD has several
advantages over surgical drainage including 1)
external drainage without risk of contamination
or spillage intra-abdominally or into the operative
wound, 2) avoidance of surgery, general anesthe-
sia, and related postoperative complications, 3)
reduced duration of drainage, 4) probable saving
of time and expense, 5) better patient acceptance,
6) easier nursing care, 7) earlier diagnosis and
treatment , which may account for decreased
mortality and morbidity rates, and 8) a lower
incidence of inadequate drainage

Our study has a very favorable success rate
of 85 percent. Its 1s quite similar to those reported
in literature.®* Most complications in this series
were minor (29%), mainly related to catheter prob-
lems. This rate 1s acceptable as compared to 0-31
percent in previously reviewed studies.® Many
reports about PAD did not give consistent clinical
follow-up and some did not calculate the
recurrent rate. We did follow all 41 patients for at
least 2 years and found only I recurrence (2.4%)
in patient with amoebic liver abscess. Lambiase
et al.,” reported a 1-year follow up series with
2.1% recurrence 335 abscesses and believed that
most recurrences would be evident within 2-3
months of the initial abscess drainage and most
would be due to an incompletely treated abscess
or to unrecognized communications rather than
failure to obliterate completely an anatomic
nidus.

Most of causes of death in this series were
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not related to PAD except one who had intraperi-
toneal bleeding after drainage a pancreatic
abscess. Mortality rate of surgery in pancreatic
abscesses ranged from 22-43%.'%!" Success rate
was not acceptable when comparing to non-pan-
creatic abscesses®'?'* Some authors'® recom-
mended that pancreatic abscesses should be
generally treated by surgical debridement, and
usually accompanied by repeated explorations.

Result in postoperative abscesses or fluid
collections were more favorable than non-opera-
tive group significantly in our series (95% VS
76%). Mclean et al..'® concluded from their data
that PAD i1s of value only in selected cases. If an
anastomotic dehiscence is a possibility the patient
should be managed operatively.

The duration of catheter placement in our
series was 13 days in average which is longer than
most reports'™'* An explanation is our use of a
small-bore catheter. More than 60% of small-bore
drainage catheter (less than 10-F) was used in our
series. A large-bore catheter (more than 10-F) was
used in a limited number of patients. Other
possible causes of greater duration of drainage are
lack of routine irrigation program and routine
suction connecting to the drainage catheter.

In conclusion, successful drainage is
achieved in 85% of cases with an acceptable rate
of complication and recurrence in long-term
follow-up. PAD has now become a standard
technique for dealing with nearly all kinds of
intra-abdominal abscesses and fluid collections.
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GLUE EMBOLIZATION IN RENAL TRAUMA
WITH MASSIVE HEMATURIA

Kanjana DANPUKDEE, MD., Anchalee CHUROJANA, MD.,
Suthisak SUTHIPONGCHAI, MD.

ABSTRACT

Two cases of renal trauma presented with massive hematuria. In the first case,
renal angiography revealed traumatic AVF confined to the upper pole of left kidney. The
renal angiography in the second case revealed two false aneurysms at the lower pole of
right kidney. The super-selective angiography of the feeding arteries was done and glue
embolization was performed. Post-embolized angiogram showed complete occlusion
of the AVF and aneurysms. No further hematuria is observed.

AVF = Arterio - Venous Fistula.

INTRODUCTION

Approximately 80% of renal trauma are
minor injury which surgery is not necessary.” How-
ever persistent hematuria usually needed surgery.
Surgical intervention often results in nephrectomy.
Selective renal embolization is alternative treat-
ment in order to preserve viable renal parenchyma.
Gelfoam and coil have been used as embolic ma-
terial for long time. Gelfoam is contraindicated in
arteriovenous fistula. Coil needs available proper
size. Glue can be used in arteriovenous fistula and
always available. We report the successful glue
embolization in arteriovenous fistula and false an-
eurysm. We propose glue as alternative embolic
material in traumatic kidney.

CASE REPORT
CASE 1

A 23-year-old man was admitted after mo-
torcycle accident. He developed massive hema-
turia and left flank pain. Upon the admission he
was pale and hypotensive making blood transfu-

sion necessary. Renal angiography was performed.
The study revealed traumatic AVF size 3x4 cm.
confined to the upper pole of left kidney. The feed-
ing arteries were two segmental branches supply-
ing the upper pole of left kidney. (Fig.1). There
was rapid early venous drainage to the left renal
vein. The super-selective angiography to the most
cranial branch was done with No.6 Fr. catheter.
The pre-embolization angiogram revealed AVF
with the rapid draining vein. A No.3 Fr. co-axial
catheter was super-selectively applied deep into
the feeding artery. Then, 0.8 cc of glue-lipiodol
mixture was infused. Post-embolization angio-
gram revealed complete occlusion of the artery.
Then super-selective angiography into another
feeding artery was done and infusion of approxi-
mately 0.7cc.glue-lipiodol mixture was performed.
Post-embolization study revealed the complete
occlusion of the artery and the complete disap-
pearance of AVF (Fig.2). There is focal narrow-
ing at the proximal renal artery which was sus-
pected to be spasm. The patient tolerated the pro-
cedure well with no complication. No further he-
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maturia was observed. The stable hemodynamic
was achieved. Three-day follow-up color Doppler
ultrasound revealed swelling at the upper pole of
left kidney without the flow suggesting infarction.
No evidence of AVF was seen. Follow-up renal
angiogram at one- month later revealed infarction
at the upper pole of left kidney. The preservation
of the normal renal parenchyma was achieved.
Focal narrowing of the main renal artery was dis-
appeared. No evidence of hematuria is noted.

Fig.1 Left renal angiogram showing traumatic
AVF size 3x4 cm. confined to the upper
pole of left kidney. The feeding arteries
were two segmental branches. There was
rapid early venous drainage to the left
renal vein.
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Fig.2 Post-embolization study revealed the com-
plete occlusion of the artery and the com-
plete disappearance of AVF. Spasm of left
renal artery is noted.

CASE2

A 19-year-old man was admitted after stab
wounded at right flank. The wound was explored
and cortical renal laceration was observed. The
patient underwent renal repair. He was discharged
without any complication. Three weeks later, he
was admitted again with massive hematuria. He
was pale and hypotensive needed blood transfu-
sion. The renal angiography revealed false aneu-
rysmsize 1.5 cm. at the lower pole of right kidney
supplied from two segmental branches. (Fig.3).
The super-selective angiography was done into
each branch using No. 3Fr.catheter co-axial sys-
tem. Then infusion of 0.8 cc. glue-lipiodol mix-
ture into each branch was performed (Fig.4). Post-
embolization study revealed complete occlusion
of the arteries and disappearance of the aneurysm
(Fig.5). The recovery was uneventful without com-
plication. The follow-up color Doppler ultrasonog-
raphy of the traumatized kidney revealed throm-
bosed aneurysm with infarction at the lower pole
of the kidney (Fig.6).
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Fig. 3 Right renal angiogram showing false Fig. 4 Superselective into feeding arteries and

aneurysm size 1.5cm. at the lower pole of infusion of 0.8 cc. glue-lipiodol mixture
right kidney supplied from two segmental into each branch was performed
branches.

Fig. 5 Post-embolization study revealed com-  Fig. 6 Follow-up color Doppler ultrasonography
plete occlusion of the arteries and disap- of the traumatized kidney revealed throm-
pearance of the aneurysm bosed aneurysm size 1.36x1.43cm. with

infarction at the lower pole of the kidney
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DISCUSSION

Approximately 80% of renal trauma are
minor injury which surgery is not necessary.’ Late
massive hematuria as a complication of conser-
vative management of blunt renal trauma has been
reported.* Surgery is indicated in the presence of
expanding retroperitoneal hematoma, the exten-
sive or persistent urinary extravasation, the large
segment of non-viable renal tissue and the com-
plete arterial thrombosis or renal avulsion.> Sur-
gical intervention frequently result in nephrectomy
caused the loss of the whole kidney.’ Selective
renal embolization is the alternative treatment in
the patient with stable hemodynamic and the large
segment of viable renal tissue.'***'° There is a
report of transient hypertension following embo-
lization which can control with medication.® No
other complication was noted making the proce-
dure safe for the patient.

Traumatic arteriovenous fistula (AVF) has
been reported successfully treated by emboliza-
tion.%”® The embolization is preferable to surgery
and accepted as the treatment of choice of AVF.
The preservation of functional renal parenchyma
is also required. The close follow-up is necessary
in view of the risk of hypertension

Coil, gelfoam and ivalon were used as
embolit material in traumatic kidney for a long
time.” Coil is indicated in arteriovenous fistula
whereas gelfoam and ivalon are favoured in false
aneurysm.’ In this particular cases, we demon-
strated experience of glue embolization in both
renal arteriovenous fistula and false aneurysm.
Successful results are achieved, so we proposed
glue as another choice of embolic material in trau-
matic kidney.
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EARLY DETECTION OF BREAST CANCER BY
SCREENING MAMMOGRAPHY

Malai MUTTARAK' M.D., Ladda CHALOEYKITTI'BSc.,
Hongsin TRAKULTIVAKORN?*M.D., Chanane WANAPIRAK’M.D.,
Benjaporn CHAIWUN*ML.D., Samreung RANGDAENG*M.D.,

ABSTRACT

Mammography is currently the best modality for breast cancer screening. We
have been performing a mammography screening over the last 3’2 years on 1000 women
seen during this period. We detected 3 cancers, all of which were ductal carcinoma-in-
situ with microinvasion and no axillary node involvement. The overall cancer detection
rate was three per thousand. All of our cases were younger than 49 years of age. Our
cancer detection rate and stage of detected cancer meet the standard suggested by inter-
national reports. Further study to increase our sample size is on-going.

INTRODUCTION

Breast cancer is the third most common
cancer of women in Thailand after cervix and
liver.' The estimated national incidence rate is 13.5
cases per 100,000. This incidence appears to be
low as compared to South East Asia (22.7), China
(14.6) and Japan (23.5). The etiology of breast
cancer is unknown but potential, risk factors have
been observed. Changes in dietary patterns, breast-
feeding patterns or life style may increase the in-
cidence of breast cancer in Thailand as has been
observed in similar circumstance in many devel-
oped Asian countries such as Singapore and Hong
Kong.?*

Most patients with breast cancer in Thai-
land were in stage II or greater when first diag-
nosed. Mammography has clearly been shown to
be sensitive for early breast cancer detection.
Results from several international studies have

shown a reduction in breast cancer mortality rate
of approximately 30%-40% from mammographic
screening programs. We undertook a mammogra-
phy screening trial at our institution in the hoping
that the outcome would be profitable and effec-
tive for Thai women.

MATERIALS AND METHODS

Between June 1994 to December 1997,
1000 asymptomatic women, aged 40 years and
older were offered entry into the screening mam-
mography program. Physical examination was
performed by the referring physician or the radi-
ologist in case of self-referral.

Women were asked for general informa-
tion, including marital status, education, menstrua-
tion and pregnancy history, breast feeding history,
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familial history of breast cancer. clinical breast
symptoms, hormonal supplement, history of breast
surgery and history of breast self examination.

Two standard views were taken of each
breast (one craniocaudal view and one
mediolateral oblique view) by a dedicated mam-
mography machine (Lorad MIII) and Kodak min-
R screen-film combination. The films were re-
ported by a qualified radiologist and graded into
five categories according to the mammographic
findings, 1.normal, 2 benign, 3.probably benign,
4 suspicious abnormality, 5. highly suggestive of
malignancy. Additional view(s) or ultrasound of
the breast may then be obtained accordingly in the
same day. Women with grade 1 and 2 reports were
discharged and return to annual screening. With
grade 3 reports, they were asked to have a follow-
up examination twice at 6 month intervals. With
grade 4 and 5 reports, they were all referred to the
surgeon.

RESULTS

All women had the first screening mam-
mography. There were 479 cases (47.9%) in the
age group of 40-49 years, 412 cases (41.2%) aged
50-59 years, 89 cases (8.9%) aged 60-69 years and
20 cases (2%) aged 70 years or older (Table 1).
Twenty-three patients had grade 3 reports. Of
these, 21 patients showed unchanges after 6
months and 1 year follow-up. Two were biopsied
after 6 months follow up and showed benign re-
sults. Fourteen patients had grade 4 reports and
were advised to have biopsy. Of these, 13 had ab-
normal lesions in the breasts and 1 had abnormal
enlarged axillary node which was proved to be
metastatic thyroid carcinoma. One patient refused
to have biopsy. Biopsy of the 12 breast lesions
revealed ductal carcinoma-in-situ (DCIS) with
microinvasion in 3 and benign lesions in 9 cases
(Fig.1). The tumor size was 1 cm. in 2 cases
(Fig 2) and 2 cm.in one case.

MAY - AUG. 1999 Volume V Number Il

Biopsy was performed by hook-wire lo-
calization in 9 cases, stereotactic-guided needle
core biopsy in | case and direct biopsy 1n 4 cases.
The overall benign-to-malignant biopsy ratio was
3.7:1. All 3 cases with cancer detected were aged
40, 42 and 43 years. The lesions were nonpalpable
with negative axillary node.

Table 1. Age distribution of 1000 women
participating in screening program

40-43 50-59 60-69 >0 yr

1000 cases
|
I I ] EA—
grade 3 report | grade 4 report i
23 cases FU 6 months | 14 cases
Unchanged [ |changed 12 cases 1 case biopsy of| 1 case refused
21 cases |2 cases iopsy of axillary node biopsy
breast lesion
| —_—— T/
rewm 1o biopsy benign 9 malignant 3 metastatic

annual sereening | | thyroid
| CATCIMOMa
|

|
biopsy

Benign : Malignant rauo = 3.7:1

Fig 1. Flow diagram of diagnostic pathways in
1000 screened women.
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2B.

Fig. 2A. Magnification mammogram of a 40-year-old asymptomatic
woman demonstrates a cluster of pleomorphic microcalci-
fication (arrow). (B) Specimen radiograph confirms
excision of the microcalcifications. Histology revealed
ductal carcinoma-in-situ with microinvasion.

155



THE ASEAN JOURNAL OF RADIOLOGY MAY - AUG. 1999 Volume V Number II

Table 2. Distribution of demographic characteristics in 786 women participating in screening program

Characteristics No (%)
Age (yr)
40-49 377 (48)
50-59 323 (41.1)
60-69 70(89)
>70 16 (2.0)
Marital status
Single 89 (11.3)
Married 604 (76.8)
Divorced 32@4.1)
Widowed 61(1.8)
Parity
Nulliparous 153 (19.5)
Parous 633 (80.5)
Education
below high school 205 (26.1)
high school graduate 180 (22.9)
university graduate or more 401 (51)

Cumulative duration of breast feeding (month)

Never 180 (22.9)

<3 234 (29.8)

3-12 280 (35.6)

>12 92 (11.7)
Age at menarche (yr)

12 or less 109 (13.9)

13-14 352 (44.8)

>15 325 (41.3)
Age at menopause (yr)

45 or less 75 (9.5)

46-50 223 (28.4)

>50 158(20.1)
premenopause and hysterectomy 330 (42)
History of breast disease

Yes 79 (10.1)

No 707 (89.9)
Familial history of breast carcinoma

Yes 86 (10.9)

No 700 (89.1)
Breast self examination

Yes 581(73.9)

No 205 (26.1)
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DISCUSSION

Mammography was introduced in Thai-
land only recently. Currently, we have approxi-
mately 51 mammography machines in Thailand.
The machines are mostly in the big cities espe-
cially in Bangkok, and most of the studies are for
diagnosis of breast diseases. Several international
studies have shown that mammography 1s sensi-
tive in detecting early breast cancer.*” Breast can-
cers tend to increase in Asian women and mam-
mography screening in Asian women is of proven
benefit.**

Recruitment of women for mammography
screening at our institution is quite a problem and
it took time to convince both the physicians and
women to accept the procedure. The demographic
characteristics in our screened women showed that
young and educated women were more concerned
about their health. Seventy four percent regularly
practiced breast self-examination. Approximately
11% of screened women had a familial history of
breast cancer but all of breast cancers were de-
tected in women with a negative familial history.

The cancer detection rate in our study was
3 per thousand. All 3 positive cases had DCIS with
microinvasion and occured in young woman. This
may be explained by the high proportion of young
women in our study. The cancer detection rate from
western countries is variable, ranging from 4 to 7
per thousand, and most of the patients are older
than 50 years.>'° However, many studies have
proven benefit from screening in women aged 40-
49 years." Only 2 large population trial mammog-
raphy screening studies from Asia have been re-
ported recently.* The overall cancer detection rate
was 4.94 per thousand from Hong Kong and 4.8
per thousand from Singapore. In the study from
Hong Kong, the cancer detection rate in women
aged 40-49 years was 4.61 per thousand because
of the high proportion of young women in the

MAY - AUG. 1999. Volume V Number Il

screened population. A previous study suggested
that Asian breasts are small and relatively dense,
and may not be suitable for mammography be-
cause of low sensitivity in detecting the lesion."
The modern mammography machines are now
much improved and all our detected cancer cases
were 1n young women with dense breasts. Our
benign-to-malignant surgical biopsy ratio of 3.7:1
was quite similar to the international studies which
ranged from 10:1 to 2:1."3%

Our data regarding the stage of detected
cancer clearly meets standard suggested by inter-
national experts. For example, Tabar® et al sug-
gested that at least half of the cancers detected at
mammographic screening would be less than 15
mm. in diameter and that 70% have no nodal in-
volvement. However, it 1s too early to draw any
firm conclusions as our sample size 1s too small.
We intend to continue our study, recruit more
women, provide a good-quality service and com-
pare our results to those of the major well-orga-
nized breast screening centers worldwide.
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CT SCAN OF THE METASTATIC BRAIN TUMORS ; IS NON
CONTRAST-ENHANCED CT SCAN NECESSARY ?

SORNSUPHA CHOKECHAIPAISAL,MD.
ASSO PROF. PAITOON CHONGCHITNANT,MD.
KONGRIT THANISAROMD. CHIRAWAT UTTAMAKUL,MD.

ABSTRACT

Non contrast-enhanced CT scan (NCCT) with subsequent contrast-enhanced CT
scan (CECT) are routinely practised in cases of brain tumors. For brain metastases, we
observed that the lesions were better demonstrated on CECT and no useful information
was obtained on NCCT. We reviewed 58 CT brain of 54 cancer patients who suspected
to have brain matastases. We found that 24 cases (40%) had brain metastases. Of these,
CECT demonstrated the lesions better than NCCT in 10 cases (42%) ,CECT and NCCT
were equally good in demonstration of the lesions in 12 cases (50%). The remaining
two cases were difficult to compare because of too numerous lesions. Two false nega-
tive results were also found on NCCT. These findings suggested that NCCT was unneces-
sary. Elimination of NCCT would be more cost-effective, reduce examination time and

radiation exposure.
INTRODUCTION

CT or MRI of the brain are widely used in
determining the presence of brain matastases in
cancer patients.! For CT, NCCT with subsequent
CECT (combined CT) are routinely practised. In
1990 , McGann GM et al? studied CT of cranial
metastatic melanoma.They suggested using
CECT-only for detection of melanoma metastases.
We observed that not only melanoma but other
brain metastases as well, CECT-only was suffi-
cient for detection of the lesion. Elimination of
NCCT would be more cost effective, reduce
examination time and radiation exposure. The
objective of this study were to compare each type
of CT scan with combined CT and compare NCCT
with CECT.

SUBJECTS AND METHODS

We retrospectively reviewed 58 CT brain
of 54 cancer patients who suspected to have brain
matastases. The origins of the primary tumors were
listed in (table 1). CT scans were routinely
performed at 10 mm. interval. All examinations
were performed before and after abministration
of standard dose of the contrast medium. The
NCCT and CECT were initially reviewed
indepently by two radiologists. Examinations were
assessed for the presence of the parenchymal or
subarachnoid nodules and their conspicuousness.
Comparison of each scan with combined CT and
between each scan were evaluated. If the results
were disagreed, opinion from the third radiologist
was taken for consideration and final decision
made.

Department of Radiology , Faculty of Medicine , Prince of Sonkla University
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Table 1.

Type No. of patient

Lung 2
Hematologic malignancy
Reproductive organs
Head and neck

GI tract

Breast

Adrenal gland

Larynx + scrotum
Melanoma

— = L RO RN

LA
H-N

Total

Table 2 Results.

Negative Positive Total

NCCT 36 22 58
CECT 33 25 58
| Combined CT 34 24 58

RESULTS

Twenty-four (41%) of the 58cases exam-
ined by combined CT had brain metastases. The
metastatic lesions were found in 22 cases on
NCCT and 25 cases on CECT (table2). Two false
negative on NCCT were 1.2 cm. isodense lesion
at the suprasellar cistern and 1.4 cm. isodense le-
sion at the pineal region. One false positive on
CECT had hematoma at the right occipital lobe
and in the fourth ventricle. Single lesions were
found in 11 cases (40%).

To assess the sensitivity of NCCT and
CECT in evaluation of suspected brain metasases
. the findings on NCCT were eqivalent to those
on CECT in 12 of 24 cases (50%). CECT were
better than NCCT in 10 cases (42%). CECT
showed more lesions in 7 cases . exact localiza-
tion of the nodule in 1 case and better definition
of the lesion in 2 cases. The remaining two cases
had numerous lesions and difficult to compare on
both types of scan.

DISCUSSION

Routine technique of CT scan in evaulation
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of brain tumor is combined CT. Both types of scans
have their own characters which may help in
distnguishing various types of tumors. For can-
cer patients who were suspected to have brain
metastases, demonstration of the presence or
abscence of brain tumors is necessary while the
CT appearance is not important. Our study showed
that CECT were better than NCCT.CECT delin-
eated the lesions from surrounding edema better
(Fig.1) and detected the lesions that were nap-
parent on NCCT.! Therefore CECT-only is suffi-
cient for diagnosis. This was also shown by
McGann GM et al.” However there was one case
of hematoma (Fig.2) which was assumed as false
positive on CECT because there was no histologi-
cally prove. This case might be bleeding from
metastatic brain tumor as well. It is well known
that brain tumors can cause intracerebral hemor-
rhage especially metastases. The incidence of hem-
orrhage in brain metastases is upto 15%.> Although
CECT in this case did not show enhancement
which might help in distinguishing bleeding me-
tastases from hematoma as shown by Weisberg
CA.* Niizuma H et al® also found 3 cases of bleed-
ing metastases which CECT could not demonstrate
any finding other than those indicating hematoma
The finding that may suggest bleeding metastasis
in this case was unusual location of the hematoma.'
However when NCCT 1s needed, it can be carried
out subsequently.

Frequency of single metastases in our se-
ries was 46% which is almost the same as other
series.*3¢7 Todd N.V. et al® found that 4 of 8 cases
diagnosed as metastases were incorrect. However
these cases were unknown of primary malignancy
which is a major factor in diagnosis of metastasis.
Because the design of our study, it was not pos-
sible to determine the true sensitvity of each test.
We used combined CT as our standard for detec-
tion of brain metastasis. Heimans J.J et al’ reported
accuracy of CT diagnosis in 64 patients with soli-
tary brain tumor by comparison with histology.
They found that predicted diagnoses agreed with
histological diagnoses in only 57% and metasta-
sis was one of the main causes of misdiagnoses.
However CT is the only available diagnosis
imaging method in most hospital in Thailand.
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Fig.1 NCCT showed multiple areas of abnormal hypodensities.
CECT showed nodular enhancement of the metastatic
tumors which are better delineated from surrounding edema.

Fig.2 A case of hematoma at the right occipital lobe and in the fourth ventricle. NCCT
showed area of hyperdensities which represent hematoma. CECT showed no
enhancement.
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CONCLUSION

We studied 58 CT brain of 54 cancer pa-

tients who were suspected to have brain me-
tastases. The study showed that CECT alone was
sufficient in the demonstration of brain metastases
and NCCT was unnecessary. Elimination of NCCT
1s more cost-effective and can reduce examina-
tion time resulting in increased patient through-
put and reduction of the radiation exposure.
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MRI AND US APPEARANCE OF AN INTRAMUSCULAR
MYXOMA: A CASE REPORT

Chate SIVASOMBOON, MD.

ABSTRACT

The author reports a case of an intramuscular myxoma of the left shoulder of a
middle-aged woman and discussion of the MRI and US appearance of the lesion as well

as the radiological differential diagnosis.
INTRODUCTION

Myxoma is a mesenchymal tumor com-
posed of stellate-shaped cells in an abundant
myxoid matrix.! The most common type of
myxoma is cardiac myxoma while extracardiac
soft-tissue myxoma is much rarer and mostly
occur in the muscles of the thigh and shoulder
girdle."® These intramucular myxomas have
distinctive MRI features that distinguish them
from all other types of masses except cystic
myxoid liposarcomas, which can be problematic.>?

CASE REPORT

A 42-year-old woman came to the hospi-
tal with a lump in her left shoulder that she had
had for two months. It was slightly painful. Physi-
cal examination showed an ill-defined mass in the
proximal part of the left arm, not fixed to the
underlying tissues. There were no skin changes.
A plain film of the left humerus was normal. Mag-
netic resonance imaging was performed using a
1.5 Tesla scanner, with the following pulse
sequences: 1) a spin-echo T1-wt. pulse sequence
with TR/TE 500/8Fr; 2) a dual-echo fast-spin-
echo PD-and T2-wt. pulse sequence with TR, TE1,

and TE2 values of 3000,14, and 84 repectively ;
an echo train length of 8 echoes; and fat satura-
tion. The sections were in axial and coronal planes,
with 4-5mm. thickness and 1mm. skip, without
enhancement by contrast medium. Ultrasono-
graphy of the lesion was also done after the MRI
examination.

The MRI study showed an oval well-cir-
cumscribed mass in the left upper arm, arising and
embedded in the distal portion of the deltoid
muscle. It had a homogenous low T1 signal inten-
sity, much lower than that of the muscle, and
appeared uniformly very bright on fat-saturated
FSE PD- and T2-wt. images resembling a cystic
lesion, (Fig.1 and 2). It measured approximately
2.0x 1.4 x 2.5 cm. and displaced the surrounding
muscular bundles, without evidence of invasion.
There was no involvement of the adjacent bony
structure. Ultrasonographically, the lesion was an
oval well-marginated and anechoic with posterior
enhancement, surrounded by muscles (Fig 3).

The tumor was excised; the histopatho-
logical diagnosis was myxoma.

Department of Radiology, Faculty of Medicine Chiang Mai University, Chiang Mai 50200 Thailand
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Fig. 1 Axial T1-wt. image of the left upper arm  Fig. 2 Axial fat-saturated FSE T2-wt. image, at
shows an oval mass with very low homo- the same location as Fig 1, reveals a uni-
genous T1-signal-intensity, and good mar- formly very bright tumor.
gination, embedded in the distal portion
of the deltoid muscle.

DISCUSSION

Intramuscular myxomas are rare benign
tumors arising in the skeletal muscles, usually in
the shoulder or thigh.'”’ The lesion in our case
was 1n the shoulder, especially in the deltoid
muscle. The age of patients with these tumors
ranges from the fouth to the seventh decade , with
females predominating slightly,'”? as in our case.
Histologically, the tumors consist of fibroblast-
like, histiocyte-like and myofibroblast-like cells
in a myxoid matrix.’

-

= '&;-_ ‘-‘f" & 2o The MRI appearance of the lesion in our

+ 57598 CZ POE case was typical of intramuscular myxomas, which
i T J 4 - S : L
i e show homogenous low T1 and bright T2 signal
intensity with well-circumscribed borders.'*7”
lesion depicts it as an anechoic mass with Actually the signal intensities described resemble
posterior enhancement in the lateral those of cystic lesions, since fluid and myxoid

portion, whereas posterior to the medial ~ tissue have the same signal patterns.'® The
portion of the mass, there is curvilinear  ultrasonographic findings of the tumor in our case

high echogenicity of the humeral shaft. were also the same as those of cystic lesions.

Fig. 3 An ultrasonographic axial image of the
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Other lesions with these MRI charateristics
are cystic lesions, such as synovial cysts, intra-
muscular ganglion cysts, and cysticercus cellu-
lose.! Synovial cysts occur at the sites of various
bursae, which have specific locations relative to
the joint. Ganglion cysts may be located near joints
or may occur at various other locations, at var-
ying distances from the joint capsule. Demonstra-
tion of a small connection between an intramus-
cular cyst-like lesion and the adjacent joint can
confirm the diagnosis of an intramuscular gan-
glion; however this finding is not consistently de-
tected in every ganglion cyst.' Gadolineum en-
hancement may be useful in differentiating intra-
muscular myxomas from other cystic lesions, as
the tumors may show increased signal intensity
nonuniformly ' Acute hematoma can have tha
same signal intensity pattern but the clinical signs
and symtoms are totally different'. Solid tumors
that may mimic intramuscular myxomas in MRI
appearance are schwannomas and malignant
tumors with myxloid degeneration, but usually
these tumors have TI signgl intensity equal to or
greater than muscle and inhomogenous T2
signal intensity,"** and most malignant tumors
usually show regions of poor margination, in
contrast to the well-circumscribed borders of
intramuscular myxomas.’ As for myxoid liposar-
comas, which tend to appear more homogenous
on both T1 and T2-wt. images, a majority of them
still show mild heterogeneity, possibly with some
linear or lacy fatty foci within the tumors, but a
minority of the tumors may appear as benign
purely cystic masses, with very long T1 and T2
relaxation times and sharply marginated borders,
indistinguishable from other benign cystic
lesions.**

The ultrasonographic appearance of our
case was typical of cysts. Ganglion cysts or syn-
ovial cysts should be considered in differential
diagnosis, especially when they are located near
joints. Solid masses that ultrasonographically
resemble cystic lesions are schwannomas, which
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can be hypoechoic with posterior enhancement.?

An association between intramuscular
myxoma and fibrous dysplasia has been reported
in both monostotic and polyostotic forms."? The
tumors tend to occur predominantly in the latter
form where they are found adjacent to the severely
affected bones, sometimes in multiple. No features
of fibrous dysplasia were detected in our patient.

Caution is necessary in interpretation of
percutaneous needle aspiration or needle biopsy
results of myxoid neoplasms, since some malig-
nant tumors could be diagnosed as intramuscu-
lar myxomas.>%” The MRI appearance of the
lesion may assist in the correct diagnosis of an
intramuscular myxoma when the lesion is well-
circumscribed, arises in the muscle and has
uniformly decreased T1 and increased T2 signal
intensity as well as inhomogenous contrast
enhancement.’ Otherwise a malignant myxoid
tumor should be considered, but even if the above
criteria are fullfilled, a possibility of misdiagno-
sing a cystic myxoid liposarcoma as an intramus-
cular myxoma still remains and the correct diag-
nosis can be reached only after excisional
biopsy.*’?
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COMPARISON OF BREATH HOLD MULTI-SLICE HASTE MAGNETIC
RESONANCE CHOLANGIOPANCREATOGRAPHY WITH
ENDOSCOPIC CHOLANGIOPANCREATOGRAPHY:

INITIAL EXPERIENCE

Kumar G, Abdullah BJJ, Rosmawati', Goh KL', Moosa F, Ahmad Sarji S & Bux SI

ABSTRACT

OBJECTIVE : To compare in a prospective and double blinded fashion the accuracy
of a new breath-hold multi-slice half Fourier acquisition single shot turbo spin-echo
technique (HASTE) magnetic resonance cholangiopancreatography (BHHASTE MRCP)
against endoscopic retrograde cholangiopancreatography (ERCP) in the diagnosis of
patients presenting with biliary and pancreatic pathology.

PATIENTS AND METHODS : A total of 20 patients had both breath-hold thin slice
MRCP and ERCP. There was no preparation of these patients prior to the breath-hold
multi-slice MRCP. The acquisition times for MRCP was 20 seconds. For the MRCP,
both the source images and MIP images were evaluated. The results were reported
independently by two radiologists. The presence of dilatation, stricture and intraductal
abnormalities were recorded. The ERCP was used as the gold standard.

RESULTS : MRCP and ERCP finding concurred in all but one patient in whom ERCP
failed. An accuracy of 100% (with a sensitivity and specificity of 100%). MRCP was
able to show more dilated intrahepatic ducts than ERCP. The presence of fluid in the
upper gastrointestinal tract did not obscure any pathology. There were three patients
with subcapsular fluid noted. This finding on MRCP has not been previously reported.

CONCLUSION : BHHASTE MRCP is an excellent non-invasive technique to assess
the biliary and pancreatic ducts and may be used to select those patients who require
therapeutic ERCP. This may be done without the need for any oral preparation. This will
reduce the cost as well as the complications. The additional ability to perform conventional
axial MR 1mages at the same sitting with not much extra scanning times makes this
examination of choice as well as providing a “road map” for planning intervention.
BHHASTE MRCP has overcome some of the problems of respiration and volume
averaging.
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INTRODUCTION

Magnetic resonance cholangiopancrea-
tography (MRCP) is a new imaging method to
non-invasively visualise the biliary and pancreatic
ducts (1-6). This method allows the generation of
projectional images similar to those of endoscopic
retrograde cholangiopancreatography (ERCP) or
percutaneous transhepatic cholangiography (PTC).
These images are obtained without the need for
any kind of contrast medium (oral or intravenous)
and depends on the visualisation of fluid within
the ducts of the pancreas and liver. In addition this
procedure can be carried out on an out-patient basis
and therefore may be cost-effective. The role of
MRCP has not been defined presently and the
absence of any intervention makes it an appealing
method to visualise the ducts. Numerous different
sequences have been used to generate the MRCP
images and we evaluated the accuracy of a new
breath hold multi-slice Half Fourier turbo spin
echo (HASTE) MRCP to ERCP in evaluating
biliary and pancreatic duct pathology

PATIENTS AND METHODS

A total of 20 patients (9 male and 11
female) with a mean age of 50 years (ranging from
15 to 80 years) who presented to the University of
Malaya Medical Center with evidence of either
biliary or pancreatic pathology were evaluated in
this study. The patients were planned for MRCP
prior to ERCP but this was not always possible
due to the difficulty in getting access to the MRI
scanner. Fourteen MRCP were performed on an
average of 3 days (range of 1 to 9 days) prior to
ERCP and another six were done on an average
of 3 days (range 1-15 days) after ERCP.

The MR images were acquired ona 1.5T
Magnetom Vision scanner (Siemens, Erlangen,
Germany). A circular polarised array wrap around
coil was used for this study. The patients were not
prepared in any way prior to the MRCP. No
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antiperistaltic agents were given either. An initial
coronal and axial localiser images were acquired.
From these images three sets of coronal oblique
scans (13 each time) using the HASTE sequence
were prescribed to cover the entire liver. HASTE
techniques use a single slice selective excitation
but multiple refocusing radiofrequency (RF)
pulses. Each echo is acquired after the application
of a different phase encoding gradient pulse. The
scanning parameters used for the MRCP are as
shown in Table 1. The patients were given
instructions of the proper technique for breath
holding. The source images from the HASTE
sequences were evaluated both individually as well
as reconstructed in three dimension (in the coronal
plane) using a maximal intensity projection (MIP)
algorithm. These three dimensional images were
viewed at 15-30° around the cranio-caudal axis.
Normal CBD calibre was assumed to be 4-5mm
until 50 years with an increase of lmm per decade
thereafter (22).

The patients were admitted and sedated
with antibiotic cover prior to ERCP. The ERCP
was carried out by two senior endoscopist using a
side viewing endoscope (Olympus, Tokyo, Japan).
Both the biliary tree and pancreatic ducts were
attempted to be demonstrated. Radiographs of the
filled ducts were acquired under fluoroscopic
visualisation. The examination was ended only
when all the necessary data was obtained. The
patients were kept in the ward overnight and
discharged if there were no complications. The
ERCP was considered as the gold standard.
Conventional cholangiographic measurement
were adjusted for magnification using the
endoscope or catheters of known diameters as
reference.

The images from the two studies were
evaluated blindly by two radiologists
independently (BJJA & GK) with the clinical
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details provided. Studies where the two readers
disagreed on the initial assessment were re-
evaluated and agreement reached by consensus.
The overall image quality of both studies was
graded into three categories: Good, average and
poor. Abnormalities of the biliary and pancreatic
ducts (dilation, stricture, filling defects as well as
other findings) were also evaluated.

RESULTS

The results are summarised as shown in
Tables 2 to 5

Table 1 Scanning parameters for the breath hold
haste sequence

Parameters Values
TR 15msec
TE 6msec
Flip angle 300
Slice thickness 10 mm
Scan time 16 sec
Distance factor 0.0
Matrix 240x256
Field of view 270 mm
No. of acquistion 1

Fat saturation Yes

Table 2 The number of patients with dilated
biliary ducts on MRCP and ERCP.

Location Examination
MRCP  ERCP

Common bile duct 11 10

Common hepatic duct 14 I3

Intrahepatic ducts 17 16

Cystic ducts 0 0
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Table3 The number of patients with filling
defects in the biliary system.

Location Examination
MRCP  ERCP

Common bile duct 4 4

Common hepatic duct 0 0

Intrahepatic ducts 2 2

Cystic ducts 0 0

Gall bladder 3 1

Table4 Number of patients with strictures of

the biliary tree
Location Examination
MRCP  ERCP
Common bile duct 9 &
Common hepatic duct 3 3
Intrahepatic ducts 3 3
Cystic ducts 0 0

Table S Number of patients with pancreatic

duct pathology
Abnormality Examination
MRCP  ERCP
Stricture 2 2
Dilatation 2 2
Filling defects 1 1
A.IMAGE QUALITY

ERCP was of good quality in nineteen
patients but had to be abandoned in one patient
due to a duodenal perforation. MRCP had a similar
result with good quality images in nineteen
patients. In one patient the presence of breathing
artefacts degraded the subsequent MIP images and
therefore considered to be of poor diagnostic value.
However evaluation of the source images of this
patient were considered to be of average diagnostic
value. None of the MRCP had to be abandoned.
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B. NORMAL BILE DUCTS

MRCP was able to able to identify all the
normal ducts of the liver and pancreas without
false positive or false negative.

C. BILIARY DUCTAL DILATATION

MRCP was able to show a higher number
of dilatations of the common bile and hepatic and
intrahepatic ducts compared to ERCP. This was
due to the failure of ERCP in one of the patients.
In those patients where MRCP and ERCP
concurred the level of obstruction was correctly
identified by MRCP. In four patients the MRCP
was able to show more intrahepatic ducts distal to
a stricture compared to ERCP (Figure la, b). In
addition MRCP was able to show a higher number
of strictures in the common bile duct compared to
ERCP because of the single ERCP failure.
Otherwise MRCP and ERCP were similar.

Y

=
b

Fig. 1A. ERCP demonstrating a abrupt narro-
wing  (cholangiocarcinoma) (short
arrow) involving the common hepatic
duct. The proximal ducts are unopaci-
fied
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Fig. 1B. MRCP demonstrating a tight stricture
involving the common hepatic and
adjacent right and left hepatic ducts
(long thick arrow). Note the dilated
proximal intrahepatic ducts (long thin
arrow)

D. SUBCAPSULAR FLUID

In three patients there was subcapsular
fluid seen on MRCP prior to ERCP. Two of these
patients had normal MRCP and ERCP studies
while the third had dilated left intrahepatic ducts
secondary to a cholangiocarcinoma infiltrating the
liver. These patiente did not have any heart failure
or hypoproteinaemia.

E. BILIARY DUCTAL STRICTURES

The MRCP and ERCP findings concurred
for both the number and location of strictures
except for the single ERCP failure where a stricture
in the CBD was not demonstrated (Fig. 2a.b).
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Fig. 2A. ERCP ina patient with carcinoma of
the head of pancreas with strictured
distal ends of common bile duct (long
thin arrow) and pancreatic duct (thick  Fig. 3A. 15 year old patient with chronic heredi-
short arrow). tary pancreatitis. Dilated proximal and

mid pancreatic duct (thin short arrows)
with two filling defects (calculi) (thick
short arrow) within it.

Fig. 2B. MRCP with identical findings - ‘the
double duct sign’ (arrows)

F. PANCREATIC DUCT PATHOLOGY Fig. 3B. Dilated pancreatic duct with calculi

_ . (curved and short thin arrows) and
Again the MRCP and ERCP findings normal common bile duct (long thick
concurred for the presence of strictures, dilatations arrow).

and filling defects (Fig. 3a,b)
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F. INTRADUCTAL BILIARY PATHOLOGY

There were 4 patients and 2 patients with
filling defects in the CBD with intrahepatic ducts
respectively which were equally well seen on both
MRCP and ERCP (Fig. 4a,b). There was no filling
defects in the common hepatic or cystic ducts.
There were three patients with gallstones seen on
MRCP while ERCP demonstrated only one
because of incomplete filling of the gallbladder.

Fig. 4A. ERCP demonstrating a large gallstone
in the distal common bile duct (straight
arrow). Pancreatic duct (curved arrow)
is normal.

H.. SCAN TIMES

All patients were scanned within 10
minutes including the time to position the patient
as well as doing the scout images.

DISCUSSION

A significant proportion of pathology of
the biliary and pancreatic ducts can be effectively
demonstrated by the use of ultrasound, CT and
MRI. There are however a subset of patients who
would require the use of more invasive procedures
like ERCP or PTC to help in making a definite
diagnosis though not always for intervention.
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Fig. 4B. MRCP demonstrating the same finding
of a gallstone (long thin arrow) in the
distal common bile duct. Normal
pancreatic duct (thick straight arrows).

These procedures are not without the risk of small
but serious complications of perforation,
pancreatitis, infection, biliary leak and bleeding
as well as the technical failures. There 1s the
additional cost to the diagnostic work-up of these
patients.

MRCP is a rapidly evolving efficient
technique for imaging the biliary and pancreatic
tree. Projectional images similar to ERCP or
percutaneous transhepatic cholangiography (PTC)
can be obtained without the use of contrast
medium. The images are acquired using long T2



THE ASEAN JOURNAL OF RADIOLOGY

values which gives the bile and pancreatic fluid a
high signal. Fluid within the spinal column,
gastrointestinal tract lumen (including the
consistent demonstration of mucosal detail) and
the urinary tract will also be visualised. MRCP
shows the calibre of the ducts at rest and therefore
may no correlate precisely with the ERCP findings
in which over- or underfilling commonly occur.
The anatomical spatial resolution however does
not match that of ERCP as well as the inability to
perform intervention.

Numerous different methods have been
reported by different authors to perform MR.
Initially a 2-D T2 weighted gradient echo sequence
using the steady state free precession (SSFP)
during a breath-hold was used to produce images
of the biliary ducts. This was subﬁequently
optimised to a 3-D volume acquisition. 3-D MR
imaging has been used because of the 3-
dimensional nature of the biliary tree and the need
for localisation and diagnosis. MRCP has evolved
from the use of 3 dimensional breath-hold gradient
echo in the steady state precession sequences (CE-
FAST, SSFP to breath-hold thick slab RARE
acquisition. The former sequences despite being
able to detect the presence of biliary obstruction
suffered from a low signal to noise ratio, field
inhomogeneity with susceptibility effects from
bowel gas and surgical clips as well as the presencg
of blurring due to respiration. Takehara et al
developed a 2-D turbo-spin echo which was less
susceptible to local inhomogeneities but suffered
from breath-holds of 45-60 seconds. This was
followed by the use of a respiratory-triggered three
dimensional T2 weighted turbo spin-echo
sequences. This resulted in long scan times of
about 11-16 minutes depending on the respiratory
rate. Breath-hold thick slab RARE (rapid
acquisition with repeated echogs) acquisition
sequence with its breath-holding = (less than 16
seconds) have been able to overcome the artefacts
due to respiration and achieve a higher signal to
noise ratio. The limitation of this method of MRCP
has been the inability to view any separate slices
where the presence of any fluid filled structure
within the imaging volume would generate signal
and result in overlap. The presence of ascites
would also be problematic since this fluid around
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the extra-hepatic biliary tree would obscure the
CBD and CHD.

This major problem with the use of thick
slab breath-hold MRCP has been overcome by the
use of the individual multi-slices in our study and
other studies (23,28) in addition to the MIP images
where we have had no false pgsitives or negatives.
Unlike a study by Regan et al  who used 2 sets of
images in each axial, coronal and oblique sagittal
The use of this method of MRCP has not been
fully explored. We did not evaluate the use of axial
images in most of the patients but in several
patients the additional conventional MR images
done did not take much additional time. These
could also be acquired using breath-hold
sequences of less than 20 seconds each. Even
though MIP images had to be generated form the
thin-slice MRCP images this did not take much
additional time, in fact the presence of individual
slices allowed confirmation of the presence of
obstruction, dilatation or filling defects with the
MIP images providing an overall impression of
the biliary and pancreatic tree rather being used
for diagnosis most of the time.

HASTE is a half-Fgurier acquisition single
shot spin-echo technique. It has been applied to
MR urography, MR myelography and MR
hysterosalpingography. An average of 13 slices/
breath-hold ./ This yields heavily T2 weighted
images. HASTE has low magnetic susceptibility
to artefacts from bowel gas/respiration or surgical
clips. This is a modification of the RARE sequence
where the longitudinal magpetisation of the fully
relaxed spin system is used.  Each slice image is
acquired following a single excitation where
slightly more than half the lines of K-space are
acquired, with the remainder being extrapolated
using a half-Fourier reconstruction. The signal
drops by approximately 30%. Up to 128 echoes
can be generated after a single excitation with each
echo being individually phase encoded.

There was excellent suppression of
background tissue with the use of frequency
selective fat suppression on the breath-hold thin-
slice MRCP sequences. The use of the individual
slices also overcome the problem of volume
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averaging with the use of breath-hold thick-slab
sequences. The ability to use three different slabs
as well as the ability to orientate the slabs in any
direction allows one to ensure that the imaging
volume is being sampled.

The reported accuracy of MRCP is difficult
to compare with ERCP since there have been
numerous different sequences used. In addition
there has been ongoing software developments
with shorter scan times. Good image quality, the
number and location of biliary strictures,
choledocholithias}s has been reported to be
greater than 90%.  The sensitivity of classifying
benign and malignant strictures is 50% and 80%
respectively.  In our study the sensitivity and
specificity of detecting biliary dilatation, strictures
as well as intraductal filling defects was 100%.
This may be due to the small sample size but we
feel that the availability of the thin multi-slice
images have been very helpful.

The presence of subcapsular fluid has not
been previously reported. We have not been able
to determine the cause of this appearance. This is
not probably related to obstruction as there patients
with and without biliary obstruction. This is not
related to any intervention as the MRCP were done
before ERCP. There was no evidence of
hypoalbuminaemia or evidence of heart failure.
We have also not noted this appearance during MR
urography even in those patients with perinephric
fluid. Further work needs to be done to ascertain
the cause of these appearances.

The advantages of MRCP over ERCP are
the total absence of invasiveness, 1onising
radiation, any form of contrast medium (which
increases the safety as well as reducing the cost)
or sedation as well as the shorter examination
times. The procedure which we use can be
completed within 10-15 minutes with the actual
examination taking less than 5 minutes. MRCP is
being carried out as an out-patient procedure
without any preparatjon though in previous work
patients were fasted or were required to drink
water to fill the duodenum.  No antiperistaltic
drugs were used in our study but this has been
used in a study by Laghi etal.  From the results
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of our study we conclude that there 1s no real
necessity for multiple acquisition as was done by
Regan et al. In addition the ability to perform
conventional MRI studies at the same setting
would obviate the need for any other form of
imaging like CT or US. The cost of the MRCP at
the University of Malaya Medical Center 1s
approximately RM 300 compared to RM 1200 for
a diagnostic ERCP since the procedure does not
require the assistance of more than a single
technician unlike ERCP. The demonstration of
dilated ducts proximal to an obstruction may not
always be well demonstrated with ERCP since this
may result in an increased risk of infection.

Some of the reported potential problems
with MRCP include those who are unsuitable for
MRI e.g. pacemakers and claustrophobia. A major
potential problem has inability of MRCP to
differentiate stones from signal void due to
aerobilia ormucus plugs. Though it has not been
reported there 1s the potential pitfall of
haemorrhage or infection causing a change in the
T2 values. The low spatial resolution of present
MRCP methods do not allow for the visualisation
of the smaller pancreatic ducts. This may therefore
be a problem in the diagnosis of mild to moderate
pancreatitis. However the ERCP features
themselves do not correlate well with the actual
clinical condition of pancreatitis.

In our study the vast majority of patients
were able to breath-hold for the duration of the
scans despite som= of them being elderly and quite
unwell. We attribute this to proper instructions
prior to the examination and some hyper-
ventilation. This however may be problem in the
very sickly. The further reduction in scanning times
e.g. echo-planar imaging may reduce this problem.
The use of single shot fast spin echo sequences
where a single slice is acquired at a time within a
second may also reduce the risk of respiratory
misregistration.

Similar to a study by Beracroft et al’ we
found that the presence of fluid in the second part
of the duodenum helpful in determining the
position of ampulla and confirmation that the
entire CBD had been visualised. However we
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found that not fasting the patients prior to the
MRCP did not obscure the ampulla or CBD due
to the thin slices and may have been in fact been
better. We feel that the lack of preparation may be
another advantage of this breath-hold thin slice
MRCP method.

A recognised limitation of this study was
the there was a delay in the MRCP after ERCP
but this was due purely due to logistical reasons.
We however feel that this should not have made a
difference since any interventions would resulted
in decompression of the biliary tree any a loss of
sensitivity of MRCP but on the other hand the
injection of iodinate water soluble contrast
medium in ERCP should resulted in false positives
due to distension of the biliary tree. This was not
the case in our study.

MRCP was able to diagnose accurately
both the presence and level of biliary obstruction.
In addition the demonstration of filling defects was
also accurate. In the one patient despite the
respiratory motion, diagnostic quality images were
acquired. This compares with both a failure and
complication of ERCP in one patient. In our 2
patients with pancreatic pathology MRCP and
ERCP concurred in the detection of strictures,
dilatations and filling defects.

The current status of MRCP may therefore
reduce the need of ERCP in those patients with
normal ducts and allow planning of the therapeutic
ERCP by demonstrating the level and level of
obstruction. The cause of dilatation can also be
demonstrated. ERCP cannot be carried out in
patients who have had had previous gastric surgery.
gastric outlet obstruction, l}gmqstrictures of the
biliary and pancreatic ducts. ~ There have also
been suggestions that MRCP may be performed
prior to laparoscopig surgery to detect significant
anatomical variants. MRCP may also have a role
in the follow-up screening test in patients with
suspected abpormality of the biliary and pancreatic
duct system.

CONCLUSION

Breath hold thin slice Half Fourier turbo
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spin echo (HASTE) MRCP has the ability to
demonstrate both normal and abnormal biliary and
pancreatic ducts. It’s accuracy is equal if not better
than ERCP without the risk and at a lower cost. In
addition MRCP is able to evaluate the liver.
pancreas and other abdominal organs cross-
sectionally if so desired with very little increase

in the scanning times. We conclude that
MRCP will be the non-invasive imaging modality
of choice in the assessment of biliary and
pancreatic duct pathology. It be the first line of
investigation in these patients prior to proceeding
to ERCP.
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MR IMAGING OF AN EXTRAABDOMINAL DESMOID TUMOR
OF THE SUPRACLAVICULAR AREA

Chate SIVASOMBOON, MD.

ABSTRACT

Extraabdominal desmoids are benign but locally aggressive tumors, some of
which have the appearance on MRI as malignant neoplasm. A case of a pathologically-
proven extraabdominal desmoid of the left shoulder involving left levator scapulae muscle
1s presented with discussion of MRI features of the lesion that may help in preoperative
radiological diagnosis, along with a review of literature.

INTRODUCTION

Extraabdominal desmoids are rare benign
but locally invasive fibrous tumors. One of their
common locations is the supraclavicalar region.
MR imaging is useful for their evaluation.
Although MRI appearances vary, some MRI
features may help to differentiate them from other
neoplasms. The extent of local invasion is best
shown by MRI, even though it might not be fully
depicted. We present the MRI findings of a
patient with an extraabdominal desmoid of the
levator scapulae muscle which had some MRI
features that strongly suggested the diagnosis and
turned out to have an unsuspected involvement of
the adjacent muscles at surgery.

CASE REPORT

A 39-year-old male patient had had left
shoulder pain for a few days, and he had noticed a
lump in his left shoulder 4 to 5 months previously.
Physical examinaton revealed a mass in the me-
dial portion of his left shoulder, approximately
S5cm. in diameter. There were no overlying skin
changes and no signs nor symptoms of neurovas-
cular involvement were detected. There was no
limitation of the movement of the left shoulder.
On MR, a large mass in the left lower neck and

medial portion of the left shoulder, measuring
approximately 9.6 cm x 2.5 cm x 6.5 cm, was
depicted. It involved the left levator scapulae
muscle and was situated just underneath the
trapezius muscle, with displacement of the sur-
rouding structures. The tumor seemed to have a
fairly well-circumscribed border with no obvi-
ous invasion of the surrounding structures. There
was no neurovascular encasement. On spin-echo
T1wt. images, it had low T1 signal intensity simi-
lar to muscle, with a small stellate dark area in the
posterior inferior portion of the mass (fig. 1,2).
Overall it had bright T2 signal intensity on T2-wt.
Images, which were acquired with a fast-spin-echo
sequence with fat saturation. A stellate dark area
corresponding to the one seen on T1-wt. images
was conspicuous on T2-wt. images and additional
small stellate and reticular areas of dark T2 signal
intensity were evident in the superior portion of
the mass (Fig 3,4). After 10 ml. of gadolinium
injection, most of the lesion showed a strong
enhancement, except the dark unenhanced stellate
area, seen on the above T1- and T2-wt. Images
(fig. 5, 6). The total extent of the mass was clearly
depicted on both T2-wt. and contrast-enhanced
T1-wt. images.

Department of Radiology, Faculty of Medicine Chiang Mai University, Chiang Mai 50200 Thailand.

177



THE ASEAN JOURNAL OF RADIOLOGY MAY - AUG. 1999. Volume V Number Il

A wide excision was performed with the
finding that the tumor also involved the adjacent
trapezius and supraspinatous muscles. The histo-
pathological diagnosis was aggressive fibromato-
sis or extraabdominal desmoid and the margins
of the resected specimen were clear of tumor cells.

No recurrence was detected after a year of fol-
low-up by physical examinations.

Fig 2. Sagittal spin-echo T1-wt. images (TR/TE:
500/8) of the left supraclavicular region
show an elogated mass with well-defined
border beneath the trapezius muscle. A
dark stellate area is seen in the inferior
portion (arrowhead).

Fig 1. Axial spin-echo T1-wt. images (TR/TE:
500/8) of the supraclavicular regions show
a large oval mass in the left supraclavicu-
lar region with a signal intensity similar to
that of skeletal muscle and containing a
stellate T1-hypointese area in the poste-
rior portion (arrowhead).

Fig 3. Axial FSE T2-wt. images with fat satura-
tion (TR/TE/ETL: 3500/75/8) in the same
locations as the axial T1-wt. images
depict a T2-hyperintense mass with a fairly
well-defined margin and a prominent stel-
late dark area in the posterior portion, cor-
reponding to the one noted on the axial
T1-wt. images.
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Fig 4. Sagittal FSE T2-wt. images with fat satu-

ration (TR/TE/ETL : 3000/80/8) corre-
sponding to the sagittal T1-wt. images
demonstrate a T2-hyperintense mass with
a dark stellate area inferiorly and reticu-

lar dark areas superiorly. The mass is well-
defined.

UTHAT MR
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Fig 5.

Fig 6.
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Axial postcontrast T1-wt. images (TR/TE:
540/20) show that the mass in the left su-
praclavicular region is strongly enhanced
with an unenhanced dark area in the pos-
terior portion corresponding to the one
seen on the T1- and T2-wt. images.

Coronal postcontrast T1-wt. image shows
the location of the mass in the supracla-
vicular region, beneath the trapezius
muscle. Note the normal levator scapulae
muscle on the contralateral side.
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DISCUSSION

Desmoid tumors or aggressive fibroma-
toses are rare soft tissue tumors which are histo-
logically benign but locally aggressive, arising
from connective tissue of muscle, overlying fas-
cia or aponeuroses, and tend to involve the sur-
rounding structures.'** They are a subset of a
group of lesions called fibromatoses which are
classified into (1) superficial (fascial) fibromatoses
and (2) deep (musculoaponeurotic) fibroma-
toses.?** Extra-abdominal desmoids or extraab-
dominal fibromatoses belong to the second group,
which also includes two other types of fibroma-
toses, namely: abdominal desmoids (abdominal
fibromatoses) and intraabdominal desmoids
(intraabdominal fibromatoses).>*’ Histologically,
the tumors show an infiltrative growth pattern and
comprise of proliferating fibroblast cells within a
matrix of variable amounts of collagen and ground
substance, without evidence of cellular anapla-
sia, 343

The incidence of these tumors was previ-
ously estimated to be from 3 to 4 per 1,000,000
people per year; they were thought to be much
rarer than adominal desmoids.” However, data
from large pathological series have shown that
the overall incidence of extraabdominal desmoids
in various anatomical locations is the same as that
of abdominal desmoids.*¢ Seventy percent of the
patients are between 25 to 45 years old® with
female subjects predominating slightly.® They are
found in every part of the body® but usually in the
lower limb or pelvic girdle and the shoulder
region.* The tumors most commonly arise in the
intramuscular or intermuscular compartments, but
they also occur rarely in the subcutaneous and
juxtacortical locations.* Multicentricity is rare and
usually the tumors are located in the same extremi-
ties , oriented along their long axes."** Due to their
invasiveness, they tend to recur after resection, re-
currence rates being as high as to 65%-70%,"* and
these recurrent tumors tend to be more aggressive
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than the primary ones.** Some tumors may
regress®*; sarcomatous degeneration is very rare ’

Their MRI appearances and signal inten-
sities vary, sometimes with invasion of surround-
ing soft tissue, neurovascular encasement and bone
involvement, resembling malignant lesions.' The
margins of the tumors are sometimes well-defined,
sometimes not. Many authors have reported that
most of the tumors, both primary and recurrent
ones, had partially ill-defined to completely 1ll-
defined margins with high percentages of sur-
rounding soft tissue invasion,'** while others have
found that the majority of their cases had well-
defined tumors,*’® including the recurrent ones.*
The tumors usually appear fairly homogenous on
T1-wt. images and heterogenous on T2-wt. im-
ages.>* On T1-wt. spin echo images, they have a
signal intensity ranging from much lower than
muscle or equal to fat,” but generally the tumors
are isointense or slightly hyperintense relative to
skeletal muscle.'?#7 On T2-wt. spin echo images,
the predominant signal intensity is typically inter-
mediate between skeletal muscle and subcutane-
ous fat or isointense with fat, but their signal in-
tensity can be equal to or lower than muscle or
higher than fat.'?*” Areas of hypointensity on both
T1-and T2-wt. images may be present in the cen-
tral or peripheral parts of the lesions; histologi-
cally, they are correlated with areas of dense col-
lagen deposition and hypocellularity.'** These
areas have been reported to be present in 40 to
90% of cases.'* Most of the tumors show moder-
ate to strong gadolinium enhancement, while a
small number show slight or no enhancement, and
the areas of low T1 and T2 signal intensity found
within the tumors are not enhanced at all.?*
Romero et al.’ have found that in four of their cases
in which the tumors did not enhance, they also
had low signal intensity on T2-wt. images, prob-
ably due to the presence of dense collagen tissues.
Although the MRI appearances of the tumors vary,
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the presence of these une.hanced low T1 and T2
signal intensity areas within the tumors strongly
suggests desmoid tumors or fibromatoses.!® Other
malignant tumors such as fibrosarcomas may con-
tain areas of low signal intensity on T2-wt. im-
ages, but these areas may not be detected on T1-
wt. images and their T2 signal intensity is not as
low as it is in desmoid tumors.' In case of a recur-
rent desmoid, it must be differentiated from a post-
surgical scar and hematoma.'*

The MRI findings in our case were typical
of extraabdominal desmoids or fibromatoses, hav-
ing well-circumscribed border, T1 isointensity
with the muscle, T2 hyperintensity, a strong ga-
dolinium enhancement and a low intralesional T1
and T2 signal area which did not enhance. How-
ever, on T2-wt. images,the signal intensity could
not be compared with that of fat because of the
use of a fast-spin-echo technique with fat satura-
tion. Even though the tumor appeared well-cir-
cumscribed, invasion of the adjacent muscles was
found at an excision, reflecting the infiltrative
growth pattern of the tumor. The patient was also
in the common age range and the tumor was lo-
cated at one of the common sites.?

Pathogenesis of the tumors is unclear; there
are some factors that may contribute to it, includ-
ing previous trauma, surgery, radiotherapy and
some hormonal factors related to pregnancy.’*3
While intraabdominal desmoids are associated
wtith Gardner Syndrome,’ extraabdominal des-
moids have been reported wtih melorheostosis.’
In juvenile patents with desmoid tumors, an in-
creased frequency of connective tissue anomalies
has been noted and these tumors tend to be more
aggressive than those occurring in adult patients.’
The best treatment is en-bloc resection of the tu-
mors, but involvement of important neurovascu-
lar structures can prevent complete surgical resec-
tion, and recurrence rates of subtotal resection may
be as high as 70%.%* Radiation therapy or adju-
vant medical therapy may have a role in treating
these tumors.’
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FIBROLIPOMATOUS INFILTRATION OF THE MEDIAN NERVE

NITINAVAKARN Benjaporn, MD.!, JATUPARISUTHI Piyawan, MD.?,
MITCHAI Chumpon MD.2.

ABSTRACT

A case of fibrolipomatous infiltration of the median nerve is presented. A male
patient, 19 year-old presented with a mass at his left thumb and palm with gradual
enlargement for 5 years. He had numbness of the hand while playing his guitar.

On physical examination, the mass was soft, had an ill-defined border and cov-
ered with normal skin. The provisional diagnosis was hemangioma.

Imaging studies including plain film and MRI with MRA which showed an en-
larged median nerve with fibrolipomatous infiltration (hamartoma). No soft tissue cal-
cification or abnormal vasculature was seen, so a hemangioma was excluded. Surgery
was done to release a “carpal tunnel syndrome” and a biopsy was taken. The histologic
diagnosis was compatible with the MRI study.

This is a rare benign lesion. The diagnosis is easy and made possible by MRI
imaging and eliminates an invasive angiogram study. We present a case of
fibrolipomatous infiltration of the median nerve with a characteristic MRI finding.

Key Words:
INTRODUCTION

Fibrolipomatous infiltration of the median
nerve is a rare benign condition. It is a hamar-
toma. It is easily diagnosed by MRI imaging which
shows characteristic finding.

CASE REPORT

A 19 year-old man presented with a mass
along the thenar eminence of the left palm and
thumb region for 5 years. This was gradually and
slowly enlarging. While playing the guitar, he felt
numbness of his palm, which subsided after he
stop playing. No history of trauma and no skin

Fibrolipomatous infiltration, Hamartoma, Median nerve.

lesions were noted.

On physical examination ; a palpable sub-
cutaneous mass, soft consistency, with an ill-de-
fined border, filling the mid palm extending from
the wrist joint to ulnar side of thumb was detected.
Tinel sign was positive at the wrist joint. The cov-
ering skin was normal. No signs of inflammation
were evident.

IMAGING STUDIES

Plain film of the left hand showed a soft

' Department of Radiology
? Department of Orthopedic Surgery
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tissue density mass lesion without calcification at
thenar region (Fig 1 a, b). Otherwise normal bony
structures were observed.

MRI imaging (Fig 2, 3) was requested to
rule out hemangioma.

MAY - AUG. 1999. Volume V Number |1

It demonstrates a markedly enlarged me-
dian nerve (arrows) with heterogeneous signal
intensity consisting of tubes of signal void (nerve
fascicles and epi-and perineural fibrosis) and fat
signal.

Fig 1A, 1B  Plain films of left hand in PA and oblique view showed a mass lesion of soft tissue
density without calcification in the thenar region (straight arrows) and thumb (curve

arrow).

Fig. 2 Transverse T1W spin echo MR image (TR/TE : 800/21) obtained at the level of carpal tunnel
revealing a large mass (arrow) in the median nerve that crowded the flexor tendons dorsally.
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PATHIMPONG )

Fig. 3 Coronal T1W spin echo MR image showed longitudinal cylindrical regions of low signal (nerve
fascicles) interspersed with high signal intensity (fat) in the volar aspect of hand and wrist.

DIAGNOSIS

Fibrolipomatous infiltration of the median
nerve.

He was operated to release the carpal tun-
nel syndrome by flexor retinaculum lysis and a
biopsy was taken. Post operative course was un-
eventful. Pathological diagnosis was compatible
with MRI findings.

DISCUSSION

Fibrolipomatous infiltration of the nerve
(hamartoma) is a rare benign lesion that involves
the median nerve in 80% of cases."® Tumor in-
volvement of the ulnar and radial nerves and dor-
sum of the foot has been reported.'*” This entity
1s most commonly encountered in infants and less
commonly in children and young adults.'® Early
signs and symptoms are often absent or minimal.
Later findings of nerve compression are evident,
with pain, motor deficit, and paresthesia' alone.
With involvement of the median nerve, signs and
symptoms of carpal tunnel syndrome may be evi-

dent. Macrodactyly of the involved body part may
be present in nearly two-thirds of cases.'**

The tumor is seen as a rubbery, yellowish
tan mass within the nerve sheath. Characteristic
histologic findings include abundant perineural
and epineural fibrosis and infiltration of mature
fat cells in the inter-fascicular connective tissue.'
Atrophy of nerve fibers has been reported as a late
finding. The tumor demonstrates a characteristic
appearance on MRI.'2 The longitudinally oriented
cylindric regions of signal void seen on all pulse
sequences are thought to represent the nerve fas-
cicles and accompanying epineural and perineu-
ral fibrosis. Between these structures are areas of
high signal on T1-weighted spin-echo images re-
flective of infiltrating mature fat cells in the inter-
fascicular connective tissue.

The differential diagnosis of this entity
includes intraneural lipoma, ganglion cyst, trau-
matic neuroma, and vascular malformations in
which the signal voids on MRI could potentially
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mimic the appearance of the signal voids in
fibrolipomatous hamartoma.' Treatment most
frequently includes exploration, biopsy, and
carpal tunnel release.'**¢ Surgical excision of the
primary lesion is controversial, with both satis-
factory results and significant neurologic compli-
cations reported.
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RUPTURE OF RADIOPAQUE TIP OF TORCON NB CATHETER

Komgrit TANISARO

ABSTRACT

Radiopaque Tip Polyethylene diagnostic catheter was used when selecting the
superior mesenteric artery before transarterial chemoembolization in hepatocellular car-
cinoma patient. A breaking of the catheter at the junction between the radiopaque tip and
its shaft was noted. The broken tip was retrieved using 3-F vascular retreival forcep and
surgical cutdown. It was claimed that opacification of the tip could reduce contrast
consumption and fluoroscopy time. The use of the radiopaque tip “Torcon NB” catheter
requires a high concern regarding possible catheter rupture.

Keyword: complication of angiography, catheter complication

Complications of Angiography can gener-
ally be divided into three categories: systemic com-
plications, complication related to the puncture
site, and complication related to catheter and
guidewire. Intravascular foreign bodies due to
catheter, guidewire or other eqipments and their
transluminal retrieval techniques have been
occasionally reported."® Regarding the broken
diagnostic catheter, majority of complications have
dealt with the fracture of venous catheter, how-
ever they are less frequent in the arterial system.
Recently, radiopaque-tip “Torcon NB” diagnostic
catheter (COOK®, Australia) has been released on
the market. We report a catheter complication
which may be due to a defect to the structural
design of that kind of catheter.

CASE REPORT

A 62 year-old male with hepatocellular
carcinoma was sent for transarterial chemoem-
bolization. A resident was assigned to perform a
diagnostic angiography before intervention.
Using the 5-F (C2) cobra-shaped “Torcon NB” ra-

diopaque-tip catheter (COOK®, Queensland, Aus-
tralia) that will accept 0.035 inch or 0.038 inch
guidewire, the resident selected the coeliac artery
first and a complete angiography was done with-
out technical or anatomical problems. Then she
tried to catheterize the SMA to see the replaced
hepatic artery or minor feeding artery. After mul-
tiple gentle manipulations, she could not select the
SMA and decided to change the catheter type.
During insertion of the 0.035 inch, Teflon-coated
floppy guidewire (Terumo, Japan) the guidewire
passed through the tip of the catheter into the aorta.
The resident then noticed that the catheter tip was
completely broken near the junction between the
tip and its shaft.

We were consulted o the angiographic
suite. By using a standard angiographic technique,
the 3-French vascular retrieval forceps (COOK®,
Bloomington,JN,USA) was introduced into the
abdominal aorta via the guiding catheter and out
the distal end. Under fluoroscopic control,
thebroken tip was grasped and retrieved into the
right common iliac artery but could not be removed
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through the 8-F vascular sheath after multiple at-
tempts. A vascular surgeon was consulted imme-
diately. The broken fragment was surgically re-
moved via cutdown under local anesthesia.

We examined the removed tip and shaft of
the catheter and found that all parts were removed
completely without any residual part.(fiqure-1)
The catheter was broken near the junction between
radiopaque tip and shaft where the stainless steel
braid ends. No immediate complication or distal
embolization occured after the radiological and
surgical procedures.

Fig. 1 Rupture of the catheter near the junction
between the radiopaque tip (without me-
tallic core) and its shaft (with metalliccore)
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DISCUSSION

The most common iatrogenic foreign bod-
ies are broken through-the-needle polyethylene
and diagnostic catheter fragments. Other common
objects include a guidewire and guidewire frag-
ments, inferior vena cava filter, intravascular me-
tallic stents and vascular sheaths.* Several au-
thors have reported techniques in intravascular
retrieval of iatrogenic foreign bodies.>® The tools
and techniques must be chosen in accordance with
individual circumstances.’

For better visualization of diagnostic cath-
eter tip, the Torcon MR or NB catheter (COOK®)
was designed and released on the market in 1995
This kind of polyethylene catheter is constructed
of two different materials. The shaft is made of a
stainless steel core. The tip is a more plaint struc-
ture without metallic braid. So, the junction or
connection between the two materials provides a
weak point where the catheter could fragment.
Paul et al..” reported a rupture of this kind of
catheter during abdominal angiography in the same
way we found.

Recently, highly flexible retrieval devices
have been introduced to practical uses. Most
devices are specially designed for, but not limited
to, intravascular retrieval .(10,11) They are smaller
and less traumatic than their predecessors.® The
device we used in this report is arat-tooth forcep
which has two diametrically opposed jaws that
both contain a single distal tooth.

We can not prove scientifically that a rup-
ture of this kind of catheter is due to structu-
raldefect but this is the second report which raises
the hypothesis. In conclusion, even it was claimed
that opacification of tip could reduce contrast con-
sumption and fluoroscopy time, the use of radio-
paque tip “Torcon NB” catheter requires a high
concern regarding possiblecatheter rupture.
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SPINAL CORD-SUBARACHNOID SPACE RATIO AT CERVICAL
REGION IN NORMAL THAI PEOPLE.

Pichest METARUGCHEEP M.D.

ABSTRACT

Measurement of transverse diameter of cervical cord & subarachnoid space be-
tween C4-C6 region was performed. The ratio between them was analysed in 160 cases
of patients suffering from low back without neck symptom and submitted to water soluble
myelogram. The normal spinal cord — subarachnoid space ratio (C/SAS) is in the range
0f 0.57-0.79, mean is 0.67 and SD 0.046. This can be used as the indicater of abnormal
size of the spinal cord in myelographic interpretation if the ratio is under 0.57 or above

0.77. (mean + 2SD.)
INTRODUCTION

Even though, at present, there is modern
equipment such as MRI that can be used to inves-
tigate the spinal cord, non invasively. But due to
the high cost of MRI , spinal cord investigation
with contrast (Myelogram) still be necessary.
Myelographic picture at cervicothoracic region
which is the cervical cord normal enlargement is
hard to differentiated form abnormal enlargement
from any intrinsic pathology. This is due to no
normal value for comparison. So, this come to the
study of normal value by measurement of the width
of cervical cord and the SAS at same level and by
using the ratio of the width of cervical cord and
SAS for normal indicator.

MATERIALS AND METHODS

Data of this study is from the patients that
come to investigate by lumbar myelogram and no
neck symptom from 1991 to 1996. Addition cer-
vical myelogram was done followed by measure-
ment of the spinal cord width and SAS at C4 to
C6 level. The AP view is the standard picture.
(Fig. 1) All data are submitted to be analysed and
interpreted statistically. (Fig.2 & Fig.3 & Fig.4)

Fig. 1 Cervical myelogram of normal patient with
C/SAS ratio (X/Y) = 0.68

Department of Neuroradiology, Prasat Neurological Institute, Thailand. (662) 2460059



THE ASEAN JOURNAL OF RADIOLOGY

C/SAS Freq Percent Sum

0.57 5 3.1% 3.1%

0.58 6 3.8% 6.9%

0.59 ) 3.1% 10.0%

0.60 2 1.3% 11.3%

0.61 4 2.5% 13.8%

0.62 3 1.9% 15.6%

0.63 6 3.8% 19.4%

0.64 10 6.3% 25.6%

0.65 12 7.5% 33.1%

0.66 15 9.4% 42.5%

0.67 29 18.1% 60.6%

0.68 24 15.0% 75.6%

0.69 12 7.5% 83.1%

0.70 3 1.9% 85.0%

0.71 2 1.3% 86.3%

0.72 5 3.1% 89.4%

0.73 3 1.9% 91.3%

0.74 4 2.5% 93.8%

0.75 4 2.5% 96.3%

0.76 2 1.3% 97.5%

0.77 2 1.3% 98.8%

0.78 1 0.6% 99.4%

0.79 1 0.6% 100.0%

Total 160 100.0%

Total Sum  Mean Variance Std Dev  Std Err
160 107 0.666 0.002 0.046 0.004
Minimum 25%ile Median 75%ile Maximum Mode
0.570 0640 0670 0680 0.790 0.670

Student’s “t”, testing whether mean differs from zero.
T statistic = 185.200. df =159 p-value = 0.00000

Fig. 2 Total data of 160 cases study.

RESULTS
The study included 160 cases, 77 males
and 83 females, age ranging from 18 years to 75

years, average 46 years.

Ratio of cervical cord and SAS is from
0.57 to 0.79, mean is 0.67 and SD 0.046.

C/SAS in male is 0.57 to 0.76, mean 0.66.

MAY - AUG. 1999. Volume V Number II

COUNT

0.7

0.61 jo 63 |n 85 10 67

5|
| [ |
I | i

|=—une1of6]4]|6]
C/SAS. ratio

Fig. 3 Graph shows relationship between
amounts of the patient and C/SAS ratio.
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Fig. 4 Graph show relationship between age and
C/SAS ratio.

C/SAS in female is 0.57 to 0.79, mean
0.68.

C/SAS as correlated with age is shown by

linear graph (Fig.4) and there is no significant
change on aging.
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COMPARATIVE STUDY

CASE 1

A 22 years old female presented with  Spastic both legs.
numbness of both hands for 5 months. progres-

sive from hand to arm. Myelogram : Fusi form enlargement of the

cervical cord with C/SAS ratio 0.83.

PE : Suspension sensory loss up to CS.,
MRI : Syringomyelia C1 to C7 level. (Fig.5

& Fig.6)

&/
Y
A
&

é,gni (0

A,

Fig. 5 Syringomyelia C/SAS = 0.83 Fig.6 MRI of the same patient as Fig.5
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CASE 2

A 29 years old male presented with neck
pain especially on extension, left extremity weak-
ness and numbness of right side of the body, pro-
gressive for the past 2 months.

Myelogram : Focal fusiform enlargement

MAY - AUG. 1999. Volume V Number II

of the upper cervical cord with C/SAS ratio 0.88.

MRI : Subacute hemorrhage at upper cer-
vical cord size about 9 mm. in diameter with mild
perifocal cord edema. (Fig.7 & Fig.8)

Fig.7 Subacute hemorrhage C/SAS=0.88
DISCUSSION

From this study, the C/SAS ratio is rang-
ing from 0.57 to 0.79, mean is 0.67, similar to the
study of Paul and Chandler in 1959 (C/SAS 0.52
t0 0.73, mean 0.63) and study of Khilnani and Wolf
in 1963. (C/SAS 0.53 to 0.78, mean 0.67) There
1s no significant difference of C/SAS ratio in two
genders, as well as, in aging.

The ratio of C/SAS is abnormal if it is
under 0.57 or above 0.77 (mean + 2SD)

For comparative study, we have shown 2
cases of abnormal enlargement of the spinal cord.
One is due to Syringomyelia and another one,

Fig.8 MRI of the same patient as Fig.7

intrinsic cord hemorrhage and swelling. The C/
SAS ratio is 0.83 and 0.88 respectively.
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PROGNOSTIC VALUE OF THE RATIO THYROGLOBULIN
TO I-131 UPTAKE AFTER THYROIDECTOMY BEFORE
ABLATIVE RADIOIODINE THERAPY IN
WELL- DIFFERENTIATED THYROID CANCER

Sunanta CHIEWVIT, M.D.!
Wanna TRIVITAYARATANA, M.D., M.Sc. (Biostatistics)’
Busara SATAYABAN, M.Sc.! Ruentip TIPPAROJ, B.Sc.!
Vipa BOONNAMSIRI, Ph.D.!

ABSTRACT

Before I-131 treatment, serum Tg is not a reliable tumor marker since it can also
be originated from remnant thyroid tissue or postsurgery trauma. We evaluated serum
Tgand I-131, 24 hours uptake before the first I-131 treatment in 214 patients with well-
differentiated thyroid cancer (74 papillary/140 follicular). The highest value of the ratio
serum Tg to I-131, 24 hours uptake in tumor-free patients (Group A) was 12.81 ng/ml/
%. Therefore the ratio higher than 12.81 ng/ml/% was indicative of metastasis or later
recurrence. The sensitivity for lymph node metastases, distance metastases and late
recurrence were 41.38%, 88.37%, 76.47%, respectively. The Tg/I-131 uptake ratio might
be used as a prognostic value for well-differentiated thyroid cancer patients after

thyroidectomy and before [-131 treatment.

Serum Thyroglobulin (Tg) is a suitable
tumour marker for differentiated thyroid cancer
after total thyroidectomy by surgery and I-131
ablation or treatment. In these cases serum Tgisa
very reliable marker for the local recurrence of
thyroid cancer, lymph node metastases and dis-
tance-site metastases. Unfortunately, immediately
after surgical ablation, serum Tg can be of limited
value and elevated serum Tg levels are particu-
larly evident after incomplete thyroidectomy.'
Surgical ablation could be expected to increase
serum Tg by disruption of the thyroid structure.
With remnant thyroid tissue, serum Tg could be
expected to be originated from the normal rem-
nant plus tumor masses. In remnant with no tu-
mor burden, serum Tg would be low and directly
correlated to the mass of the thyroid remnant. It

was hypothesized that the ratio of serum Tg to I-
131 uptake could be used to correct Tg value for
variations in the remnant tissue. The purpose of
study was undertaken to evaluate the hypothesis
that the ratio of serum Tg to I-131 24 hours up-
take in the thyroid bed could be used during
postsurgery conditions and before [-131 treatment
to detect thyroid cancer (distance metastasis or late
recurrence).

MATERIALS AND METHODS

This study was the retrospective data of
343 well-differentiated thyroid cancer patients
treated with I-131 at Division of Nuclear Medi-
cine, Siriraj Hospital since 1990- 1997. Two hun-
dred and fourteen patients were studied (74 papil-

" Division of Nuclear Medicine, Department of Radiology, Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok 10700,

Thailand.

! Department of Radiological Technology, Faculty of Medical Technology, Mahidol University, Bangkok 10700, Thailand
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lary 140 follicular ) with Tg and I-131 24 hours
uptake in thyroid bed before I-131 therapy. One
hundred and twenty nine patients were excluded
because positive Tg-specific auto-antibodies or Tg
and I-131 uptake were not obtained pre-radioiod-
ine treatment. The patients were evaluated in four
groups by following criteria.

Group A =  disease-free, no local recurrence or
metastases.

Group B=  lymph node metastases

Group C = distant metastases with or without
lymph node involvement

Group D = late recurrence at lymph node or

distance site.
THYROGLOBULIN MEASUREMENT

Unfortunately, Tg could not be measured
using the same technique in all patient. Serum Tg
measurement before 1997 was performed by RIA
technique and Serum Tg meaurement since 1997
was perform by IRMA technique.

RESULTS

Table 1. Data of 214 well-differentiated thyriod
cancer patients

LPancnts Group A| Group B/ Group C ‘: Group D
ey — 1 —_— —
Number 9% | 8 | 43 17
‘Mean of age (Years)| 42.75 | 4672 | 5160 | 5163
Cell type - papillary| 40 | 9 | 2I 4
| - follicular 56 ’ 49 22 13 |
Sex  -male 12 ‘ 23 | 3

-female I 81 35 31 12

|

Table 3.
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24 HOURS I-131 UPTAKE MEASUREMENT

lodine-131 uptake in the thyroid bed was
measured by Gamma Spectometer with flat field
collimator after 24 hours oral administration of
10 uCi I-131

STATISTICAL ANALYSIS

Tg/ I-131 uptake ratio were calcu-
lated for all patints. The histogram of the ratio Tg
to I-131 uptake revealed non-normal distribution
of the data. Initially Mann-Whitney U test was
used to test four groups of patients and the results
were significant differences between all groups as
describe in the result (Table 2). The use of maxi-
mum Tg/ I-131 uptake ratio in patients group A 1s
12.81 ng/ml/% to identify high probability of me-
tastasis or late recurrence. We used the value of
Tg/ 1-131 uptake ratio more than 12.81 ng/ml/%
as positive results in patients groups B, C, and D

Table 2. Tg/ 1-131 24 hours uptake ratio
(ng/ml/%) in patients Group A. B. C.

and D
l Group A I GroupB | Group C | Group D

5 T I |
| No of patients 96 | 58 | 43 17
[Mean | 25 [ 237 | 795 | 803 |
| Range | 128 3943 6116 T

Maximum | 1281 | 39433 | 61396 | 739
|Minimum | 002 | 005 239 129

25" percentile | 0.6 28 155 127 |
i 75% percentile I 35 | 238 96.3 755

Number of patients in Group A, B, C, and D which Tg/ 1-131 uptake ratio more than

12.81 ng/ml/% (positive result) and less than 12.81 ng/ml/% (negative result )

Group of patients | Tg/ I-131 uptake ratio| Tg/ I-131 uptake ratio | total of patients
<12.81 ng/ml/% >12.81 ng/ml/%
A 96 0 96
B 34 24 58
s 5 38 43
D 13 17
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Table 4. Sensitivity, Specificity, Predictive value of negative, Predictive value of positive, Accuracy of
patients in Group B, C and D ( the Threshold of Tg/ I-131 uptake ratio 1s 12.81ng/ml/%)

Group B Group C Group D
Sensitivity 41.38% 88.37% 76.47%
Specificity - 100% 100% 100%
 Predictive value of negative _} 73.85% 86.49% 96%
Predictive value of positive | 100% 100% 100%
Accuracy [ 77.92% 88.93% 96.46%

Table S. The use of Tg/ I-131 uptake ratio threshold of 12.81 ng/ml/% to identify new patients from

1998 (not included in this study)

Group of patients Tg/ 1-131 uptake ratio Tg/ 1-131 uptake ratio
> 12.81 ng/ml/%(case,%) | < 12.81 ng/ml/% (case)
A 8 (100% ) 0(0% )
B 21(33.33%) 4(66.67%)
C _ 0(0%) 3(100%) |
DISCUSSION

Thyroglobulin is a large homodimeric
glycoprotein molecule. Three factor determine
serum Tg concentration in most clinical situations
thyroid cell mass, 1.physical damage to the thy-
roid caused by biopsy.* surgery, hemorrhage.® ra-
dioiodine administration,’ or 2. inflammation® and
3. activation of TSH-receptors by either TSH,
chorionic gonadotropin (hCG)’ or thyroid-stimu-
lating antibodies (TSAb)."° Tg is present in most
differentiated thyroid carcinomas and some ana-
plastic thyroid carcinomas.''> Among patients
with thyroid carcinoma, serum Tg concentration
are usually higher in those with follicular carci-
noma than in those with papillary carcinoma, prob-
ably because follicular carcinoma are more ad-
vanced at the time of diagnosis.

The treatment of choice for differentiated
thyroid cancer ( papillary or follicular carcinoma)
1s total or near total thyroidectomy. In most of this
is followed by radioactive iodine treatment and
thyroxine (T4) therapy. I-131 therapy has been

used for ablation of any remaining thyroid tissue
and treatment of metastatic thyroid carcinoma.
Serum Thyroglobulin (Tg) and I-131 whole body
scintigraphy are suitable tumour markers for dif-
ferentiated thyroid cancer after total thyroidectomy
by surgery and I-131 ablation or treatment to iden-
tify residual tumor, metastases or late recurrence.
Before the first I-131 treatment Tg is not a
reliable marker since it can also be originated from
remnant tissue ,thyroid surgery or residual tumor.
The pre-treatment total body scan with I-131 for
detection of metastasis has limited value because
even 5-mCi dose was sufficient to reduce the
uptake of a therapeutic dose by 54%'" and low
dose may not possible to detect distance metasta-
sis while during the patient had residual thyroid
tissue. The treatment dose of I-131 is depend on
status of the patient. Early detection of lymph node
metastasis, distance metastasis or late recurrence
before I-131 treatment are importance for optimal
treament dose of I-131. The sensitivity is relatively
low for lymph node metastasis (41.38%). Low
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Tg/ 1-131 uptake ratio can be influenced by low
serum Tg level or high I-131 uptake. Patients with
lymph node metastasis (Group B) had slightly high
Tg level as compare with distance metastases and
high I-131 uptake. However most of lymph node
metastasis was detected by pathological tissue
section. The sensitivity for distance metastases and
late recurrence are 88.37%, 76.47%, respectively.
The result of this study show that Tg/ I-131 24
hours uptake ratio might serve as a prognostic
marker immediately after thyroidectomy but be-
fore radioiodine therapy to identify high risk pa-
tients such as distance metastases or late recur-
rence.

CONCLUSION

Tg/ I-131 24 hours uptake ratio might be
useful for evaluation of the patients status after
thyroidectomy before ablative radioiodine therapy,
so that the patients will receive optimal treatment
doses of radioactive iodine.
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THE ADVANTAGE OF DOUBLE PHASE M
TC-MIBI SCINTIGRAPHY OVER DUAL-TRACER SUBTRACTION
METHOD IN TERTIARY HYPERPARATHYROIDISM
WITH SICK EUTHYROID SYNDROME

Supatporn TEPMONGKOL, M.D. Kanaungnit KINGPETCH, M.D.
Supot BOONVISUT, M.D.

ABSTRACT

Pre-operative parathyroid scintigraphy can be performed by 2 major means, dual-
tracer subtraction method and double-phase *™Tc-MIBI method Although, the sensi-
tivities of both techniques are similar, many types of patient cannot be studied using the
former one Here is a case of tertiary hyperparathyroidism in chronic renal failure who
has co-existing sick euthyroid syndrome causing no uptake of *™Tc-pertechnetate. The
double-phase *™Tc-MIBI technique in this type of patient is proven to be more useful.

Key words: Sick euthyroid syndrome, parathyroid scintigraphy, tertiary hyperparathyroidism: chronic renal failure

INTRODUCTION

Tertiary hyperparathyroidism develops
from secondary hyperparathyroidism in which the
parathyroid glands turn to be autonomous func-
tion. Some studies have proven that preoperative
localization of parathyroid glands decreased the
time required for surgery and lowered the incidence
of complications.! Parathyroid scintigraphy using
dual-tracer®*™Tc-pertechnetate/**"Tc-MIBI
(methoxyisobutyl 1sonitrile) subtraction method has
proven to be a bit more sensitive than double-phase
#mTc-MIBI imaging > However, in patient with
chronic disease, parathyroid scintigraphy using
dual-tracer subtraction method will be less useful.

This paper presents a case of patient with
tertiary hyperparathyrodism in chronic renal fail-
ure and the superiority of using double phase *™Tc-
MIBI scintigraphy over subtraction method in this
type of patient

CASE REPORT

A 22 year old female patient underlying
chronic renal failure for 7 years was treated by
chronic ambulatory peritoneal dialysis (CAPD) for
5 years. Four months ago she had pelvic pain and
was treated by oral vitamin D. = She was referred

Division of Nuclear Medicine, Department of Radiology, Faculty of Medicine, Chulalongkorn University
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for parathyroidectomy. On physical examination,
the patient looked chronically 1ll without other ab-
normal findings Laboratory evaluation for PTH
levelis 1400 pg/ml (normal= 10-60), alkaline phos-
phatase = 3224 u/L (normal=98-279), serum cal-
cium = 11 3 mg/dl (normal=9-10 5), serum phos-
phate = 7.7 mg/dl (narmal=3-4 5). Ultrasonogra-
phy of neck showed enlargement of bilateral supe-
rior parathyroid glands, size 0 95x1 44x0.48 cm
on the right and 0 80x1.26x0 52 cm on the left,
suggestive of adenomas. Parathyroid scintigraphy
was then performed to confirm ultrasound diag-
nosis and to seek for other abnormal parathyroid
glands. Two techniques were employed sequen-
tially, the dual-tracer *™Tc pertechnetate/ *™Tc
MIBI subtraction technique and double phase *™Tc
MIBI technique . In the first technique (Fig. 1),
the thyroid failed to take up ™ Tc-pertechnetate
#“mT¢ MIBI was then injected to do the double
phase technique (Fig 2). The first phase obtainted
immediately after injection of *™Tc-MIBI showed
thyroid gland uptake with 2 foci of increased up-
take in upper pole of both lobes and 2 other foci in

MAY - AUG. 1999 Volume V Number Il

lower neck area outside the thyroid gland The late
phase at 2 hr showed washout of radioactivity from
the thyroid gland but remaining radioactivity in all
4 abnormal foci seen in early phase. This finding 1s
suggestive of four parathyroid glands enlargement
There was neither positive history of high 1odide
intake or drugs that may cause poor *™Tc-
pertechnetate uptake nor positive physical exami-
nation of thyroid hypofunction or thyroiditis. The
blood test for T3 was 77 ng/dl (normal= 80-180
ng/dl), T4=4 mg/dl (normal=6-12 mg/dl), TSH =
0.2 IU/ml (normal=0.5-4 TU/ml).

At surgery, enlargement of 4 parathyroid
glands were found and 3 %2 glands were resected.
The histopathologic examination reveals nodular
hyperplasia of all parathyroid glands.

Four months later, repeat thyroid scan with
”mTc-pertechnetate (Fig. 3) showed improvement
of uptake in both thyroidal lobes compared to the
first study. The blood test for T3=74 ng/dl, T4=8
mg/dl, TSH=9 1U/ml, FT4=0.7 ng/dl (nor-
mal=0 65-2)

Fig.1 In the dual-tracer *"Tc-pertechnetate/ *Tc-MIBI subtraction technique, “™Tc-pertechnetate
scintigraphy which was performed first showed no uptake in the thyroid gland. This caused
failure of the subtraction technique.

200



THE ASEAN JOURNAL OF RADIOLOGY MAY - AUG. 1999. Volume V Number [l

Fig.2 Double-phase *Tc-MIBI scintigraphy: The immediate post injection scintigraphy (left) showed
uptake in both the thyroid gland and parathyroid glands (arrows). The delayed 2-hour after
injection scintigraphy (right) showed washout of radioactivity from the thyroid with remaining
activity in 4 parathyroid glands.

Fig.3 ”™Tc-pertechnetate thyroid scintigraphy 4 months later showed faint but improved uptake in
both lobes of thyroid gland.
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DISCUSSION

In patients with chronic renal failure,
increased secretion of parathyroid hormone (PTH)
called secondary hyperparathyroidism usually
develops This is caused by decreased serum cal-
cium from two etiologies. Firstly by impaired abil-
ity to synthesizel,25(OH,)D, the active metabo-
lite of vitamin D and secondly, hyperphosphatemia
from decreased renal excretory function. The
response of PTH in this instance is appropriate. In
some cases of prolonged secondary hyperparathy-
roidism, the glands take on an autonomous
function manifested by continued high levels of
parathyroid hormone despite resolution of the
original stimulus and may progress to the point of
producing hypercalcemia. This state is referred to
as tertiary hyperparathyroidism.*#

Before surgery, localization of parathyroid
glands can be done by many means. Comparison
have been made among ultrasonography, computed
tomography, dual-tracer (TI-201/*™Tc-per-
technetate, *™Tc-MIBI/*"Tc-pertechnetate,' I /
#mTc MIBI), and double-phase **"Tc-MIBI scin-
tigraphy with varying results ** ¢ The sensitivity
and specificity of double phase *™Tc-MIBI scin-
tigraphy, ultrasonography, and computed tomo
graphy seem to be comparable. Comparing double
phase *™Tc-MIBI method with dual-tracer subtrac-
tion method, the result is inconclusive of whether
which modality is better.

In tertiary hyperparathyroidism, hyperpla-
sia 1s the predominant morphologic feature
accounting for 95% * Diffuse, moderately enlarged
hyperplastic glands were found predominantly in
patients with renal transplants, whereas nodular,
markedly enlarged hyperplastic parathyroids were
observed more frequently in patients treated by
dialysis as seen in this case. Four gland parathy-
roid enlargement is a frequent finding® *™Tc-
MIBI, which use different washout rate of thyroid
and parathyroid, is able to identify more than 80%
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of hyperplastic parathyroid glands in renal
failure patients in one report'®. However, parathy-
roid hyperplasia can be missed in some instances
such as if the washout rate of the parathyroid glands
parallel normal thyroid tissue.'" For this reason
making some physicians prefer dual-tracer subtrac-
tion method

In this case pre-operative imaging with
ultrasonography showed enlargement of both
upper parathyroid glands but failed to demonstrate
the other 2 lower glands because the lower ones
located outside the thyroid gland. In parathyroid
scintigraphy using *"Tc-pertechnetate/””™Tc-MIBI
subtraction (*™Tc-pertechnetate should be taken
up by thyroid and **Tc-MIBI should be taken up
by both thyroid and parathyroid), thyroid did not
take up *™Tc-pertechnetate but took up™"Tc-
MIBI making it unable to perform subtraction This
raises the question of whether the patient had been
receiving iodized salt or other medication that
inhibit pertechnetate uptake, or the patient is in
hypothyroid state There was no positive history
of either medication or hypothyroid symptoms
Blood test for T3, T4, and TSH were all low This
may be caused by pituitary hypothyroidism or low-
T4 variant of sick euthyroid syndrome (SES)
These two abnormalities can be differentiated by
reverse T3'? that is not currently available Since
there was no other abnormal pituitary signs or
symptoms and the patient has chronic disease, the
diagnosis of sick euthyroid syndrome was then
suspected.

Sick euthyroid syndrome 1s an abnormal-
ity that is caused by severe illness which induce
changes in thyroid hormone economy  Abnormali-
ties in SES include alterations in the peripheral
transport and metabolism of thyroid hormones; the
regulation of TSH secretion; and in some cases
changes in thyroid function itself These lead to
changes in the concentrations of the circulating



THE ASEAN JOURNAL OF RADIOLOGY

thyroid hormones'?. SES in this patient was proven
later by repeating thyroid scan with **"Tc-
pertechnetate and thyroid hormone test when the
patient condition improved. The repeat scan
reveals improvement of uptake of *""Tc-
pertechnetate and the blood test also improved.

The other question is why thyroid in sick
euthyroid patient doesn’t take up *"™Tc-
pertechnetate but does take up *"Tc-MIBI. This
may be explained by the mechanism of uptake.
Pertechnetate is trapped by the thyroid in the same
manner as 1odide but is not organified®. Since
trapping is stimulated by TSH, lack of TSH can
cause impair in **"Tc-pertechnetate uptake.
Whereas for “"Tc-MIBI the uptake is neither me-
diated by 1odide trapping mechanism'* nor related
to TSH control" . In cultured mouse fibroblasts,
#mTe-MIBI uptake and retention were determined
by both mitochondrial content and plasma mem-
brane potentials.'® This can be concluded that the
hyperparathyroid patients in whom chronic dis-
ease is the problem such as in chronic renal fail-
ure, the technique using double-phase *"Tc-MIBI
scintigraphy might be better than dual-tracer sub-
traction methods.
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OPTIMUM FIELD SEPARATION IN ADJACENT FIELDS
OF ELECTRON BEAM THERAPY

TUNTIPUMIAMORN L." , M.Sc POLWATSATIEN V.', B.Sc
SUTUD NA AYUTHAYA B.?, B.Sc¢ SAINET S.?, B.Sc

ABSTRACT

Due to the scattering properties of electrons, the problem of positioning of mul-
tiple electron fields i1s more complicated than in the case of photon beam. In this study
we investigated the dose uniformity at the junction region of adjacent electron fields in
different field separations for several cone sizes and beam energies with a particular
closed-sided applicator by using film dosimetry. Optimum field separation found in this
study depends on applicator cone size and beam energy combination.

INTRODUCTION

Treatment with high energy electron beam
plays an important role for superficial lesion be-
cause of its advantage in sparing normal critical
structures. Since there is a limitation in applicator
size ,the treatment of extended areas of electron
requires the use of two or more adjacent fields.
Unlike photon, problem of field positioning in
electron cannot be solved by empirical technique
or using simple geometric divergence correction
because the scattering characteristic of electron
results in constriction of the higher value isodoses
and bulging out in the lower value isodoses.'
Therefore, abutting of two electron fields may lead
to significant dose inhomogeneities along the junc-
tional region. In this study, we proposed to inves-
tigate the dose uniformity in the junction region
of electron adjacent fields in different field sepa-
rations, several applicator sizes and beam ener-
gies in the Mitsubishi ML-15 MIII Linear Accel-
erator to obtain the optimum field separation for
being used in our clinical practice.

MATERIAL & METHOD

Film dosimetry was chosen to study the
relative dose distribution of electron beam by its
advantage in having a high spatial resolution and
short measurement time. Type of film using were
Kodak ready pack X-Omat TL that the sensito-
metric curve was already obtained prior to the
measurement procedure. Measurement was per-
formed by the film being sandwiched in a poly-
styrene phantom with the film plane paralleled to
the beam central axis. Then the experimental data
were taken for various closed-sided electron ap-
plicators (10 cm x 10 cm, 10 cm x 18 cm, 14cm x
14 cm, and 18cm x 10 cm) with the 8, 10, 12 and
15 MeV electron in different field separations ,
1.0cm, 0.5 cm, 0.25 cm overlaps and 0.0 cm, 0.25
cm, 0.5 cm gaps. The field separation here was
specified to the edge of the light field. After pro-
cessing, all the films were read by X -Rite 301
Black and White Densitometer having an aper-
ture diameter of 1 mm.

Data was analyzed using parameter
“Depth Dose Ratio”, DDR, as suggested by

" Division of Radiation Oncology. Department of Radiology, Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok- 10700,

THAILAND

* Department of Radiological Technology, Faculty of Medical Technology, Mahidol University, Bangkok-10700, THAILAND
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Bagne.? The DDR is defined as the ratio of dose
at the depth on mid separation axis to the average
dose at the same depth on the central axis of both
fields. Thus,

DDR Percentage Depth the mu
Average percentage depth dose at depth d on the central axis of both fields

Ideally, if the dose in the junction region
is uniform, the DDR should equal to 1. In
practice,we used a criterion in determining the
optimum field separation by examining the DDR
value into two regions. First is the depth between
0.5 cm below surface and the depth of dose maxi-
mum for shallow lesion, and second the depth

electron
beam

MAY - AUG. 1999. Volume V Number I1

between dose of maximum (D,,) and the 80" per-
centile of dose (R;) for deep tumor and required
that the DDR be within 0.9 and 1.1

RESULTS

The DDR parameter for electron beam
abutted fields at the standard SSD (100 cm) as a
function of depth was determined for electron
beam energies 8,10,12 and 15 MeV using 10 cm
x10 cm, 10 cmx 18 ¢cm, 14 emx 14 cm, and
18 cm x 10 cm fields. Results are presented in
Figure 2- Figure 5

electron
beam

central axis f—d —

mid separation axis

phantron

Fig 1. Geometry of experimental setting-up, d= field separation
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Fig. 2 Depth dose ratio (DDR) as a function of depth for 10cmx10cm applicator, 100 cm SSD, witha
1.0cm, 0.5 cm, 0.25 cm overlaps and 0.0 cm,0.25 cm,0.5 cm gaps
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Fig. 3 Depth dose ratio (DDR) as a function of depth for 10 cm x 18 cm applicator, 100 cm SSD, with
a 1.0 cm, 0.5 cm, 0.25 cm overlaps and 0.0 cm, 0.25 cm, 0.5 cm gaps
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Fig. 4 Depth dose ratio (DDR) as a function of depth for 14 cm x 14 cm applicator, 100 cm SSD, with
al.0cm, 0.5 cm, 0.25 cm overlaps and 0.0 cm, 0.25 cm, 0.5 cm gaps
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Fig. 5 Depth dose ratio (DDR) as a function of depth for 18 cm x 10 cm applicator, 100 cm SSD, with
al.0cm, 0.5 cm, 0.25 cm overlaps and 0.0 cm, 0.25 cm, 0.5 cm gaps
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From the above data, surface field sepa-
rations that provided DDR value of 0.9 to 1.1 in
the region between depth of dose maximum (D__ )

and the depth of 80" percentile of dose (R,) for

the four energies and field sizes are shown in
Table 1.

Table. 1 Optimum separation for abutted electron fields at standard SSD 100 cm for the depth
between D __ - R,/

Energy Field Size (cm)

(MeV) 10X10 10X18 14X 14 18X10

8 0.0 cm gap 0.0 cm gap 0.0,0.25,0.5 cm gap 0.0,0.25,0.5 cm gap
0.25 cm overlap 0.25 cm overlap

10 0.0 cm gap 00,025 cmgap 0.0,0.25,0.5 cm gap 0.0,0.25,0.5 cm gap
025 cmoverlap  0.25 cm overlap

12 00,025 cmgap 00,025cmgap 0.0,0.25,0.5 cm gap 0.0,0.25,0.5 cm gap
025 cmoverlap  0.25 cm overlap

15 00,025 cmgap 00,025cmgap 00,0.25,0.5 cm gap 0.0,0.25,0.5 cm gap
0.25 cmoverlap  0.25 cm overlap

In some clinical situations if the shallow
tissues are at risk, these data may not be clinically
acceptable. Therefore, optimum separation of

abutted electron fields in shallow depth region
(depth 0.5 cm below surface to D, ) are also pre-
sented in Table. 2

Table. 2 Optimum separation for abutted electron field in depth between 0.5 cm-D__

Energy Field Size (cm)
(MeV) 10x10 10x18 14x14 18x10
8 *® 0.0 cm gap 0.25cmgap 0.5 cm gap
10 0.0 cm gap . 025cmgap 0.5 cm gap
12 0.0 cm gap * 0.25cmgap 0.25cm gap
15 0.0 cm gap . 0.25cm gap 0.25 cm gap

* = No gap gave DDR between 0.9 and 1.1 throughout the region from depth 0.5 cm below surface to depth of dose maximum
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DISCUSSION AND CONCLUSION

Several techniques have been proposed for
matching electron adjacent fields in order to ob-
tain an acceptable dose distribution in the junc-
tion region.3-7 Among them, the simplest tech-
nique is to optimize the skin gap between the two
electron beam edges. The dose uniformity along
the junction region produced by gapping and over-
lapping of electron fields can be simply evaluated
using the parameter DDR. One shortcoming of the
DDR is that it provided only the doses along the
junction region that perpendicular to the phantom
surface ,but not the specification of the volume
of the high or low dose region caused by the abut-
ments. However, because of its simplicity make it
the most suitable technique in obtaining the data.

It clearly showed from the study that the
surface field separation strongly influenced on the
dose uniformity in the junction region of all ener-
gies studied and could be seen more prominently
in the region of shallow depth and small applica-
tor size Overlapping electron fields by only 0.25
cm produced hot spots of 110-130% of the dose
at the field center while 0.25 cm gapping caused
underdose region (30-94%). Deviation from the
optimum value may result in the serious high and
low dose areas in the junction region.

In contrast , the dose uniformity in depth
between D__ to R was not affected by the field
separation as strongly as the region of shallow
depth was. Optimum separations found in this
depth of treatment ,in large applicator size of all
energies, could be either 0.0 cm, 0.25 cm or 0.5
cm gaps. While in smaller field width (10x10 cm,
10x18 cm) at each energy , optimum separations
were 0.0 cm, 0.25cm gaps and 0.25 cm overlap.
Except only the 8 MeV electron in small field that
gapping 0.25 cm could produce low dose region.
Choosing which optimum separation being used
in clinical practice should be based on an empha-
sis of reducing any setting-up error.

MAY - AUG. 1999. Volume V Number II

As the results presented, it could be pointed
out that the optimum separation in electron adja-
cent fields could not be calculated from the basic
knowledge of beam divergence as in the case of
photon. And with the fact that, the beam charac-
teristics of the electron strongly depend on how
the field is flattened and the collimator system
used, therefore no single standard field separation
could be used umversally. Optimum field separa-
tions found in this study depend on field width,
beam energy and depth of treatment.
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Professor Dr. Kawee Tungsubutra
Editor-in-Chief, The Asean Journal of Radiology

Dear Friends,

This 1s the 2nd Number of Vol V of the Asean Journal of Radiology.
There is only another one, the Number III of Vol V to reach the goal of 5 years of
regular publication of the AAR Journal of Radiology. Unfortunately I had the
by-passed operation for my heart in July 1998. My health is a bit run down. My term
of the presidency of the Royal College of Radiologists of Thailand will come to an
end in April 1999. Some body has to take over the position. This Vol V Number II
will be the last issue that I will produce as the Editor-in-Chief. There will be another
8 months for the next Editor-in-Chief to produce and publish the Vol V Number III to
achieve the regularity for publication of a Medical Journal within a period of 5 years.
[ hope the new Editor-in-Chief can continue to publish this AAR journal to be
considered for the acceptance to be included in the Index Medicus.

I would like to take this opportunity to bid farewell to all my friends
both in Thailand and in the Asean Countries who had recieved these journals.

Good-bye and Good luck !
Q/ E t AL

Kawee Tungsubutra
May - August 1999.
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