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Adrenal insufficiency has been reported fol-
lowing diagnostic adrenal venography. In 1965
Starer! reported that only one of his eight pa-
tients had adrenal hemorrhage, but there was
no permanent abnormality. In 1970 Bayliss et al®
reviewed 363 cases and found only 10 with adre-
nal hemorrhage. Of 80 cases reported by Mitty
et al,? only five had extravasation, but none had
prolonged symptoms or persistent hypoadren-
alism.

During this time, cases were also reported
which indicated that some patients could suffer
permanent hypoadrenalism from adrenal ven-
ography and adrenal hemorrhage. The vast ma-
jority of these cases were patients with adrenal
pathology.*® A new twist was added in 1971
when Lecky and Plotkin?® reported the inten-
tional bilateral ablation of the adrenal glands in
a patient with metastatic cancer. After the abla-
tion, the patient had normal baseline studies
while taking steroid replacement, but there was
no response to corticotropin infusion. Others
have also reported the intentional bilateral adre-
nal ablation in patients with ectopic ACTH syn-
drome 11712

In 1972 one of the authors (T.F.M.) per-
formed an adrenal venogram for the diagnosis
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and localization of a suspected aldo-
sterone tumor of the adrenal gland.
Adrenal venous samples were ini-
tially obtained for the purpose of as-
say for aldosterone, and following
this selective angiography of the right
adrenal vein resulted in inadvertent
rupture. Assay of the venous samples
obtained from the right adrenal vein
showed high levels of aldosterone.
After the procedure, the clinical
signs and laboratory values indicative
of an excess of aldosterone disap-
peared and have not recurred during
the 4-year follow-up of this patient.

In 1974 Zimmerman et al® at-
tempted to study the chemical effects
of the procedure in a group of six
patients with metastatic cancer in
whom bilateral adrenalectomy had
been planned. In one patient, the
procedure was technically unsatisfac-
tory, so their data include five pa-
tients. There is no question that four
of the five patients had blunted re-
sponses to alpha 1, 24 corticotropin
(Cortrosyn). The fifth patient had
some response. The abnormality
with regard to Cortrosyn testing per-
sisted in two patients followed 30
weeks, but one of those two did have
more response at 10 weeks and 30
weeks than initially after the proce-
dure. The other patient followed 10
weeks also regained some response to
Cortrosyn. Zimmerman et al*®
pointed out that the hospital stay was
only 4 days, and there was little mor-
bidity.

In 19752 we performed an inten-
tional transcatheter rupture of the
adrenal veins in a 56-year-old woman
with medullary carcinoma of the thy-
roid gland in whom Cushing’s syn-
drome developed. Twelve and one-
half months after the ablation, uri-
nary 17-hydroxycorticoids, 17-keto-
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steroids, and serum cortisol levels still
revealed adrenal hypofunction.

Surgical adrenalectomy performed
in patients with metastatic carcinoma
of the breast can provide significant
remission from symptoms of the dis-
ease.!* However, because relief of
symptoms is variable and because of
difficulty in predicting results of op-
eration, physicians are often reluc-
tant to advise a major surgical proce-
dure in patients with advanced neo-
plastic disease who are often less than
optimal surgical risks.

Because of our previous experi-
ence with inadvertent adrenal abla-
tion in the patient with aldosteronism
and the intentional adrenal ablation
in the patient with Cushing’s syn-
drome, we decided that we would at-
tempt transcatheter adrenal ablation
in a small group of patients with met-
astatic carcinoma of the breast. The
patients would be closely followed to
determine the efficacy of the proce-
dure. If reliable, this would certainly
be associated with a lower morbidity
and mortality than surgical bilateral
adrenalectomy, as suggested by
Lecky and Plotkin!® in their initial re-
port. It would also save patients with
an increased surgical risk from a ma-
jor anesthetic procedure and pro-
longed convalescence. It might also
allow temporizing in patients with
Cushing’s disease who are particu-
larly weak or debilitated from hyper-
cortisolism.

Patients and methods

Eight women with metastatic breast
cancer were referred for transvenous
adrenal ablation when bilateral adre-
nalectomy was indicated as the next
treatment. They were prepared for
the procedure with either cortisone
acetate, 100 mg given intramuscu-

Downloaded from www.ccjm.org on July 29, 2025. For personal use only. All other uses

reguire permission.


http://www.ccjm.org/

Summer 1977

larly the night before, the morning
of, and the afternoon following the
procedure, or dexamethasone, 4 mg
given intramuscularly at the same
times. Those patients prepared with
cortisone acetate were switched to
dexamethasone by the second post-
operative day. Following percuta-
neous puncture of the femoral vein,
the catheter was introduced into the
vena cava, and under fluoroscopic
guidance the right and left adrenal
veins were catheterized. Retrograde
injection of contrast material into the
adrenal veins was observed to con-
firm successful catheterization of the
adrenal veins. The catheter was then
advanced so that it completely oc-
cluded the lumen of the adrenal vein.
One to 2 cc of contrast material was
then injected to determine if venous
rupture had occurred. If the position
of the catheter was satisfactory, addi-
tional contrast material was injected
until the adrenal capsule was fully
distended as outlined by the contrast
material.

In seven of the eight patients, ni-
trogen mustard was mixed with the
contrast material to provoke a more
sclerotic reaction within the adrenal
gland and enhance adrenal destruc-
tion. The dose of nitrogen mustard
was equal to a single intravenous in-
jection; this dosage was varied ac-
cording to the hematologic state of
the patient, and the dose was divided
and injected through the catheter
into each of the adrenal glands.

The procedure was performed un-
der moderately heavy sedation, since
most patients experienced severe
back pain and flank pain during the
procedure. The moderate to severe
back and flank pain produced at the
time of the procedure subsided in
most patients within 24 hours and

Transcatheter adrenal ablation 59

was well controlled by the periodic
use of narcotics.

The site of the adrenal rupture was
observed in all patients by angio-
graphic films made at the time of the
procedure. Because of the difficulty
in accurately locating the site of the
rupture by standard roentgenogra-
phy, five patients were studied also
by computed axial tomography as an
additional localizing aid (Fig. 1A-C).
From the radiologic standpoint, a
technically successful result was ob-
served in seven patients. No compli-
cations occurred.

The patients were discharged from
the hospital on a regimen of corti-
sone acetate, 37.5 to 50.0 mg per day,
in divided doses, and fluorocortisone
acetate (Florinef acetate), 0.1 mg
daily. Prior to subsequent testing, the
cortisone dose was replaced by dexa-
methasone, 0.5 mg twice daily, for
the week before the test. After a base
line plasma cortisol was drawn, Cor-
trosyn, 0.25 mg, was injected intra-
muscularly and another plasma corti-
sol level was obtained 1 hour later.
This procedure was performed at 1,
2, 3, and 6 months following the ini-
tial adrenal venography in the pa-
tients. If the patient was admitted to
the hospital for any reason during
the year after adrenal ablation, stan-
dard 48-hour ACTH infusion was
performed. The one patient who was
not hospitalized during the year was
admitted specifically for the infusion.

Results

The results of Cortrosyn testing
and ACTH infusion are listed in the
Table. Of the seven patients judged to
be technical successes, three had
complete ablation when tested with
the prolonged ACTH infusion. One
patient in whom the procedure was
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Fig. 1. A, Roentgenogram showing successful rupture of the right adrenal gland. B, Roentgeno-
gram showing successful rupture of the left adrenal gland. C, Computed tomography of the same
patient demonstrating collections of contrast material within both adrenal glands.

technically successful was never
tested with an ACTH infusion, but is
presumed to be ablated as outlined in
the discussion. Two patients judged
to be technical successes were not
ablated when tested with ACTH in-
fusion. One patient with a response
to ACTH infusion also was a tech-
nical failure due to the inability to
rupture the right adrenal vein. The
eighth patient died before follow-up
testing.

Discussion

One of the initial purposes of this
study was to follow a large number of
patients for a prolonged period to
determine not only the reliability of
transvenous adrenal ablation but also
its permanency. The study was
stopped with only eight patients be-
cause the first two to undergo ACTH
infusion (not the first two patients
ablated, however) had a significant
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ACTH infusion

Cortrosyn stimulation

Ablation

2nd day

2 mo 3 mo 6 mo 9 mo

mo

Con-

Procedure

Free Cor-

testing

technically firmed by

satisfactory

tisol
pg/24 hr

17 OH
Months mg/24 hr

Post
pg/dl

Pre
pg/dl

Post
pg/dl

Pre
pg/dl

Post
pg/dl

Pre
pg/dl

Pre Post Pre Post
pg/dl  pg/dl pg/dl  pg/dl
39*

29

Cases

Yes

Yes

3013

30.5

13.5

1.6

Yes

758

10.4

Yes

Yes

Yes

Yes

5412

35.4

12
12

1.3
8.6
1.3

1.25
2.1

5.4

1.5
1.25

1.25
9.8

1.25
3.5

2.3

14

9.2

2.6

o«

Yes

68.6
3817

5.1
29.2

1.25

1.25

1.3 1.5

1.7
9.0
9.2

1.25
2.1

Yes

No

Yes
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12.7

12

12.9

2.5

7.9

3.6

8.3

2.8

14.7

1.7

4.2

Yest

* Even though patient was receiving cortisone acetate instead of dexamethasone, there was still a

demonstrable response to Cortrosyn.
t Patient 8 died before testing.
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response to exogenous ACTH (pa-
tients 1 and 6). However, the overall
data indicate that three of the seven
patients who could be followed did
have complete adrenal ablation on
the basis of failure to respond to ex-
ogenous ACTH infusion. Patient 3
had Cortrosyn stimulation tests simi-
lar to one of the three ablated pa-
tients (patient 5), and we presume
she would have also had complete
lack of response to ACTH had we
been able to test her.

One of the nonablated patients
(patient 1) was the only patient who
had not had nitrogen mustard mixed
with the radiographic contrast mate-
rial, and whether this was significant
in her failure as judged by ACTH
testing can only be speculated.

With the exception of patient 7,
patients who had even a modest re-
sponse to Cortrosyn testing showed
significant response to ACTH infu-
sion. The patients with little or no
response to Cortrosyn showed com-
plete adrenal ablation when tested
with ACTH. If we include patient 7
under these criteria, the error made
would have been acceptable, since we
would have assumed her to be nona-
blated and proceeded to substantiate
that fact, only to find that she also
had complete ablation.

Transcatheter ablation of the adre-
nal glands seems to offer an alterna-
tive to surgical adrenalectomy in se-
lected patients with metastatic carci-
noma of the breast. The limitation of
the procedure in providing destruc-
tion of the adrenal gland is primarily
technical. In the experience of one of
the authors (T.F.M.), diagnostic ad-
renal venography is only successful in
about 75% of the patients, primarily
because of anatomic variation of the
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right adrenal vein. Usually this vein
drains into the vena cava above the
right renal vein. However, in 5% to
10% of the patients, the right adrenal
vein is a tributary of one of the infe-
rior hepatic veins and, hence, cannot
be selectively catheterized. In such
instances, it is not possible to block
the adrenal vein by the catheter to
produce an adrenal hemorrhage by a
retrograde injection. A second limita-
tion of the procedure is possible vari-
ability in the extent of the adrenal
hemorrhage and, therefore, adrenal
gland destruction. The retrograde
injection of nitrogen mustard into
the adrenal veins during the time of
rupture has been considered by Zim-
merman et al'® as a useful adjunct in
achieving ablation and reducing the
possibility of return of adrenal func-
tion.

We recommend performing Cor-
trosyn stimulation tests at one month.
If there is no response to Cortrosyn,
adrenal ablation can be assumed. If
the patient has even a modest re-
sponse to Cortrosyn, an ACTH infu-
sion should be performed perhaps to
select additional patients who may
also undergo transvenous adrenal
ablation. Patients with significant re-
sponse to exogenous ACTH should
have either surgical adrenalectomy
or hypophysectomy.

Summary

In four of seven patients with met-
astatic breast carcinoma in whom
transvenous adrenal ablation was at-
tempted, satisfactory ablation was ob-
tained as judged by ACTH infusion.
Because of the decreased morbidity
and mortality associated with this
procedure as compared to surgical
bilateral adrenalectomy, we propose
that patients with metastatic breast

Vol. 44, No. 2

cancer in whom adrenalectomy is in-
dicated as the next treatment modal-
ity have adrenalectomy performed by
transvenous adrenal ablation. A
method for following the patients is
outlined. It is also suggested that the
data might be extrapolated to include
patients with severe hypercortisolism
with Cushing’s disease to allow tem-
porizing before proceeding with the
definitive procedure or, in fact, mak-
ing the transvenous adrenal ablation
the definitive procedure.
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