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PRELIMINARY EXPERIENCE WITH PERMANENT
INTERSTITIAL INMPLANTS USING
CHROMIUM 51 SOURCES*

B MELVIN L GRIFN, MDD PETER LAZAROVITS, M.D., and PAULL V. HARPER, ML

CHIC LG TELIS Ol

Al' THE 1938 mecting of the American
Radium Society, Myers'* described
the possible apphcation of radioactive
chromium &1 gamma rav sources  for
interstitial radiation  therapy and  com-
pared the praperties of these sources with
the physical properties of & pumber of
other  isotopes.  Recently,  Henschke,
Lawrence and co.workers' 2 have reviewed
the expericnce using permanent interstitial
implants of several longlned  isatopes.
Chromium <1 has a physacal haltdife of
= davs and a decay scheme as shown in
Figure 1. Tt decays to vanaiium 21 with
the emission of a 3235 kev. gammua ray in
apprevimately 1o per cent of the time, and
with the emission of soft x ravs of Jess than
10 kilovolts, These soft x ravs are almost
completely  absorbed by the chromium
saurce itself. The decay scheme shows that
no beta particles are emirtted, making this
sotope a desirable onc for interstitial
implantation. The 1, is 018 r per hour at
1 em. from a 1 me source. Mvers® e
scribed the fabrication of several sources
of Jifflerent sizes. Our methad of fabricat.
ing sources is slightly Jdiderent and was
sugeested by Mr, Gene Asai of the United
States Bureau of Mines. '

MATERIAL AND METHOD

Highly pure chromium wire is drawn

to proper diameter by passing the wire
through a heated die which is brought to o
temperature of 3¢0°C. At this temperature,
chromium may be drawn to proper sizes
quite easily and mayv also be sheared and
cut very accurately to proper length. The

highly pure, nonradioactive chromium wire
was drawn to the diameter of o.c31 inches
by the United, States Bureau of Mines, In
our Laboratory we use i special jig and
shearing device in a heated oven to shear
avlinders 2.3 mm, long from this wire.
These sources are then Joaded  into
aluminum  cartridges supplicd with  the
implantation pun, which is a madification
of the gun deseribed by Heade, Sinclair and
Smithers.? This gun is commercially avail
able and ix shown in Figure 2. Also shown
is the stainless steel sterilization container,
Activation of these sources was carried out
by the Argonne National Laboratory in
the research reactor CP-2. '
The source strength that proved most
useful was between 4 and 6 me per seed.
Activation took 2 or 3 Javs. Following
activation, these sveds were calibrated by
means of Lauritsen guartz-fiber electra.
scope and compared with a radium stan.
dard, A second source was dissolved in
strong acid and an alliquot of chromium
solution was counted for activity and

compared  with a Jiquid standard, The
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P, 1. Decay scheme of raduactive chromum g1

* Preaeared a1 the Furty-ninth Annusl Meeting of the American Radium Seciets, Toronte, Ontan, Csnsda, Mot 3 1, 195
Pruer the Dejoariment of Radmky:s, Department of Suryers and the Argonne Canver Rescar, h Houataluperated by The Lnversity
of Chaagr: e the United States Atomn boeryy Commisanmn, The Uainersity of Chiage, Chinagu, Jilinors. " .
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1. 20 Implantation gun showing aluminum car.
tridge, straight and curved neadles and stainless
‘steel stenlizing container.

two methods of calibration of the sources
compared favorably, there being differ-
ences of less than 1> per cent between
them.

Our first permanent chromium  im.
plant was made in a patient with me-
tastases to the presacral arca tollowing
an abdominal perineal resection for squa.
mous cell carcinoma of the anus. The
carcinoma was € cm. in diameter and the
chromium sources were implanted per.

Fic. 3. Roentgenogram showing the placement
of the scals.

cutaneously through the perincum. Long
spinal 18 gauge needles were positioned
throughout the tumor and their positions
were roenteenographed. Following adjust.
ment of the position of the needles, the
lesion was implanted sequentially by re.
moving the spinal needles and implanting
the neelle track with chromium sceds
using the implantation gun. One chromium
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source ar seed was pluced in each culue
centimeter of the tumor (Fig. 3). Siaxn
seeds, each 3.8¢ mc, were implanted in the
tumor gaving an estimated tumor. dose of
g,500 rails. Because certain authorities at
that time expressed concern over the
possible radiation hazard, no further im.
plants were carried out for several vears.
Although the patient had nitially 213 mc
of chromium in a permanent implant,
only 10 per cent of the isotope decavs with
a sufficiently energetic gamma ray to be
detected. The chromium is extremely
incrt and no radinactivity was found in
cither the stool, urine, or expired air,

This patient has remained asympto-
matic. Pelvic examination shows an indu.
tated area in the region of the previously
described mass, but there has been no
progression in this area, nor have me-
tastascs been observed in over 7} vears.

Two years agn we rezeived permission to
continue clinical investigation of these
sources provided the patients with such
implants were correctly identified by an
arm band and a wallet card. Since that
time 24 patients have received 32 im.
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plants. Most of these patients have re-
ceived maximum therapy from external
beam radiation and from radium. Some
of the patients have had radical surgery

am] chemotherapy, including perfusion.
Tables 1, 11 and 11 outline the experience -

in these patients. We have seen necrosis
and hemorrhage in 3 instances. This
has occurred in patients who have been
heavily irradiated previous to implantation
of the chromium. Four patients have had
2 implants and 1 patient has had 3 im.
plants. Where we have made repeated
implants we have used seeds of 2.¢ to 3 me
in activity. We have seen excellent re-
sponse in g patients. In these patients the
area irradiated has shown goad local
control. A number of patients have had
deep seated tumors which could be ex-
posed sufficiently to allow implantation at
the time of surgery, Figure 4 is a roentyenn-
gram of an implant done 1} years prior to
this study. At surgery, metastatic lymph
nodes from carcinomu of the cervix were
implanted. The patient’s pain was re-
lieved and swelling of the leg decreased.
Chromium g1, with its relatively long
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haltlife, allows us to keep o
radivactive chromium seciis v stk
sterilized leald pot. Two im]\‘.-"n.ninn FUANRAEN
are available and sterilized rea o ¢

Those sources that decay onc it i
become half strength seeds for use n
implantations where a tissue dose of be.
tween 2,000 amd 3,000 rads s desired.
Fight of the implants have been done under
bocal anesthesia in the out-patient clinic.

Fic. ¢ A roentgenogram of an implant of a patient
with recurrent carcinoma of the cervix with
mctastatic tumor in ilisc hvmph naes.
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DISCE SN JON

We have found chromium 21 seeds 1 be
vers fenible and usetul sources for inter.
stunal implantation. The relatively long
halithife, the absence of beti irraiiation,
and the ease of handling have been im
portant features. It has been possible
heep a stock of radioactive sources con.
stanthy available, sterilized and ready for
operative implantation in Jdeep seated e
mors. There has been o relatively b
incidence of tissue necrosis, and in pre
viously drradiated  arcas, the addinional
irradiation from this permanent implant
has been generally well tolerated. It ma
be that the relatively low dose rate from
these permanent implants allows the nor
mal tissue to proliferate and repopulate the
irradiated area.
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program to investigate the possibilitios of

improving our dosimetry in these implants,
The late ctiects of these long hved permia.
nent interstitial implants are also beng
investigated.

SUAIMARY

i The clinical use of a permanent

chromium &1 implantation  technigue s

described. :
2. Twentyfive patients have had 3
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