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Imuran was not sufficient to cause neutropenia. However,
there may have been additive marrow toxicity in the dogs given
both Imuran and gold.

These preliminary results show that 37 mc. or more of
intralymphatic radioactive gold prolongs renal homograft sur-
vival approximately twice that of normal. The results of "98Au
in combination with Imuran suggests added immuno-
suppression, but the numbers in each experimental group are
insufficient for statistical analysis. Modification of the initial
protocols with regard to dosage and timing of radioactive gold
in relation to the renal transplantation is currently being under-
taken in an attempt to improve the therapeutic effect.

Summary
Intralymphatic irradiation with colloidal 198Au combined

with splenectomy and direct injection of the isotope into the
mesenteric lymph nodes produces a marked selective lympho-
penia in the dog, which lasts for three to five weeks. The
rejection of homologous renal transplants in these animals is

delayed. Combination of intralymphatic irradiation plus
Imuran probably results in additive toxicity but also additive
immunosuppression. Severe lymph-node destruction is pro-
duced by the irradiation.
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Medical Memoranda

Pregnancy After Primary Irradiation for
Carcinoma of Cervix

Brit. med. J'., 1965, 2, 342-343

A successful pregnancy after radiation therapy for carcinoma
of the cervix is described.

CASE REPORT

A 31-year-old woman was admitted to the Government Hospital
for Women and Children, Madras, in February 1957. She gave a
history of irregular vaginal bleeding of about 18 months' duration
since the delivery of her last child. She had had five full-term
natural deliveries. and two abortions at the fourth month. She
was well-nourished, and systemic examinations were negative except
for a stage I carcinoma of the cervix, which was confirmed histo-
logically. She was treated with radium 7,000 r to point A, which
was followed in April 1957 by an extraperitoneal pelvic lymph-
adenectomy. The lymph nodes showed no metastases.

She was discharged in April 1957 with a healed lesion, and
was asked to report for a follow-up.
The patient was seen on two occasions, once in May 1961 and

then in January 1964 with a history of vaginal bleeding of seven
and four days' duration respectively. On both occasions the cervix
could not be felt, the uterus was normal, and the fornices were
mobile. Rectal examination on both occasions also showed the
pararnetria to be free. Vaginal smears taken at both follow-ups
showed no malignant cells, and a biopsy taken in 1961 of a nodule
on the vaginal vault showed no evidence of malignancy.
On 24 September 1964-that is, about nine months after the

last vaginal' spotting of blood-she was admitted in labour with a
full-term pregnancy. There was no clinical evidence of a recur-
rence of the cervical lesion. As on previous occasions the cervix
could not be felt, a caesarean section was performed, and a live
girl weighing about 8 lb. (3.6 kg.) was delivered. The ovaries
were macroscopically normal. The baby had no congenital
malformations. Both mother and baby are at present doing well.

COMMENT

With the standard radiation programme of combined radium
and x-ray therapy that is currently employed in treating

Summary of Reported Cases

Subsequaltnt Mode of Condition of: Year Age Sau of Patient WhenSubsequent Deliveryof + Condi on of: |Therapy Author of Radiation Dosage Treated
Pregnancy elvery Child Mother Given Patient

5 years Vaginal Normal at 8 yr. Well at 5 yr. Had three abor- 1913 Dbderlein (1922; 31 2,510 mc h ? 6 weeks post abortion
tions before successful preg- 1928)
nancy

2 ,, Caes. section Normal at 3 yr. Well at 3 yr. 1920 Siredey (1923) 24 2,100 mc h 10 weeks pregnant
8 months Vaginal Normal Died from post-partum 1922- Ikeda (1927) - About 10,000 mc h Second half of pregnancy

haemorrhage 1924
years ,,,,, ,,,, ,,_, ,, , .. .

2 ,, Well at 5 yr. 1924 Philipp (1932) 35 7,000 mc h 4 months pregnant
1 year ,, Normal at 3 yr. Well at 4 yr. Wickham and - 39 mc d

Touflet (cited)
5 years Caes. section 2 children both Well at 121 yr. 1950 Whelton and 21 5,000 mc h 6 weeks post-partum

normal at 7 McSweeney (1964)
and 2 yr.

1 , Normal Well at 2 yr. 1959 Ivey (1963) 26 8,000 r to point A Not pregnant; large exo-
phytic tumour

7 ,, ,, ,, Well at 4 months 1964 Francis and Stevens 38 7,000 r to point A 11 years post-partum
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carcinoma of the cervix, the amount of radiation delivered to
the gonads makes preservation of ovarian function a near
impossibility. The older literature affirms that even after
radium therapy alone for cervical cancer continued ovarian
activity as evidenced by regular menstruation was infrequent.
Successful pregnancy after radium treatment for a malignant
growth on the cervix is an extremely rare occurrence.

In the majority of cases reported before 1942 it was the
omission of external radiation which permitted maintenance of
genital function in these patients. In the case presented here,
and also in the cases recently reported by Ivey (1963) and
Whelton and McSweeney (1964), no external x-ray treatment
was given.
One of the most critical physical laws which govern the

amount of radiation delivered to a given point from a radio-
active source is the inverse square law. The intensity of radia-
tion decreases by the square of the distance from the source to
the selected point. In the cases reported in the literature the
preservation of ovarian function can be attributed in great
measure to the increased distance from the radium sources at
which the gonads were located because of intrauterine gestation,
recent parturition or abortion, or a large exophytic growth. In
the case reported by Whelton and McSweeney the radium
application was made about eight weeks post-partum, and in
Ivey's case there was a large exophytic growth. However, in
the case presented here the growth was of an ulcerative type,
and the radium application was made 18 months after the birth
of the last child. The existence of amenorrhoea-for nine
months in Ivey's case, 12 months in Whelton and McSweeney's
case, and only two episodes of bleeding in about four years
in our case-indicates the action of radiation on the gonads.
In Ivey's and Whelton and McSweeney's cases the patients
were young, being aged 21 and 26 years respectively, while our
patient was about 31 years old when the radium was applied.
For patients over 40, 1,000 r delivered at the ovaries is sufficient
to induce the menopause. This dose is quite inadequate for a
young woman, and 2,000 r delivered at the ovaries may well
permit future ovulation.
The inverse square law also explains the presence of a func-

tioning endometrium in these cases. The doses at the fundus
may drop to 10% of that delivered at the cervix.

Patency of the cervix is rare, though obviously patency
should have been there for the sperm to ascend in those cases
where pregnancy has occurred. In Ivey's cases and the case
reported by Whelton and McSweeney dilatation of the cervix
had been carried out before the pregnancy. In the case
reported here it was not possible to pass a uterine sound at
any stage. Intense irradiation of the cervix destroys its inherent
ability to dilate during parturition, but moderate radiation can
be tolerated without apparent loss of this function. Stricture
of the endocervical canal and possible scarring in the adjacent
paracervical tissues would almost certainly result in deep tears
in most of the cases if spontaneous delivery were attenmpted.
Hence caesarean section is the treatment of choice.
Of the two cases referred to from the literature one has

had since two more children born by caesarean section, and
both the mothers have re-established regular periods. The case
reported here has to be further followed up.
Among children born to mothers whose ovaries had received

a subliminal castration dose of radiation no gross congenital
defect, abnormal development, or behaviour problem has been
observed. However, the follow-up on all of the children is
not complete, and the possibility of a genetic defect in a future
generation cannot be ruled out if children should be born to
any of these individuals.
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Tolbutamide Test: A Misleading Response

Brit. med. J., 1965, 2, 343-344

The blood-glucose response following intravenous administra-
tion of sodium tolbutamide has been reported to be useful for
distinguishing insulinoma from other causes of hypoglycaemia
(Fajans et al., 1961). Since experience with this test has been
limited to a relatively small number of patients, the circum-
stances in which misleading results may occur have not yet been
clearly defined. This has prompted the report of the following
case in which a positive response-that is, a rapid and marked
decline in blood glucose-occurred but no insulinoma was
found.

CASE REPORT

A 50-year-old white woman was studied because of hypoglycaemia
(blood glucose 32 mg./100 ml.) manifested by diaphoresis and con-
fusion during a glucose-tolerance (GT) test. Weakness, mental
confusion, diaphoresis, and blurred vision had occurred between meals
with increasing frequency for several years and were exacerbated by

exercise and relieved by eating. Despite irregular and sometimes
poor food intake her weight had remained stable (about 112 lb.-
50.8 kg.) for several years. Consumption of alcoholic beverages
was negligible.

In 1954 excision of the left adrenal gland containing a cortical
adenoma was performed after Cushing's syndrome was diagnosed.
In 1958 Cushing's syndrome recurred and progressed despite
pituitary irradiation. After a hyperplastic right adrenal gland had
been removed, the stigmata of Cushing's syndrome disappeared, and
she remained well while taking 12.5 mg. cortisone three times daily.

Physical examination was normal except for abdominal surgical
scars, dorsal kyphosis from previous vertebral compression fractures,
and generalized brownish pigmentation. Height was 5 ft. 1 in.
(1.5 m.), weight 113 lb. (51.2 kg.).
The following investigations were carried out: Serum Na 132-

139, K 4.5-5.2, C1 92-93, HCO3 22-30.5 mEq/l. Routine blood
and urine examination, serum calcium, phosphorus, alkaline phos-
phatase, bilirubin, glutamic-oxalic transaminase, amylase, thymol
turbidity, cholesterol, creatinine, and protein-bound iodine were
normal. Triiodothyronine red blood cell uptake, thyroid 131I uptake,
electrocardiogram, and prothrombin time were normal. Cephalin-
flocculation negative 24 hours, 2+48 hours; bromsulphthalein reten-
tion <1% (45 min.). Radiographs of the skull, chest, and gastro-
intestinal and urinary tracts were unremarkable except for com-
pression fractures of several thoracic vertebrae and osteoporosis of
the spine and pelvis.
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