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remained above the range to be expected with his blood
sugar values. A possible explanation is that some islet cell
tumours produce abnormal insulins which are biologically
inactive but not immunologically distinct (Samols, 1965).
The principal aim of streptozotocin therapy for malignant

insulinoma is the restoration of normoglycaemia. This has
been achieved in all reported cases. More radical therapy
with streptozotocin may be limited by toxicity, but infusion
into the coeliac axis may reduce the risk to tissues other than
the liver. Complete destruction of neoplastic tissue seems un-
likely in this patient, as high plasma insulin levels have
persisted.

ADDENDUM.-Since submission of this paper renal injury has
been reported in two cases of metastatic insulinoma treated
with intra-arterial streptozotocin (Sadoff, 1969). The drug was
given into the aorta, as attempts to catheterize the coeliac axis
were unsuccessful and high levels must have been produced in
the blood perfusing the kidneys. Since renal toxicity now seems
to be the main hazard of streptozotocin therapy, we consider
that selective coeliac axis infusion may be especially valuable.

We thank Dr. Charles Rosenbaum, of the National Cancer
Institute, U.SA., and Dr. Keith Taylor, of King's College Hospi-
tal, London, for supplying us with streptozotocin. We are grateful
to the Departments of chemical pathology and physics at the

Royal Free Hospital for their help with the numerous blood sugar
and plasma insulin estimations.
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Thromboembolic Pulmonary Hypertension
of Unusual Cause in a Teenager

British Medical Journal, 1970, 3, 563-564

We report the case of a young girl who had fatal thrombo-
embolic pulmonary hypertension, the site of thrombus for-
mation being multiple abnormalities of the pelvic and leg
veins.

CASE HISTORY
A girl aged 15 presented with swelling and aching of the right

leg. Examination showed generalized leg enlargement with no
signs of venous occlusion. She was believed to have an
arteriovenous fistula and treatment was not undertaken. Two
years later she had developed increasing breathlessness on exer-
tion. An x-ray picture of the chest showed bilateral apical shadow-
ing and some enlargement of the hilar glands. Tests for active
tuberculosis were negative, but despite this antituberculous treat-
ment was started. She developed pain and swelling of the left leg
and had pitting oedema, a tender calf, tenderness over the long
saphenous vein, and a positive Homans' sign. She also had tachy-
cardia, gallop rhythm, and an ejection systolic murmur best heard
in the pulmonary area.
Chest x-ray picture showed enlargement of the pulmonary

arterial trunk and main branches. The electrocardiogram
(E.C.G.) showed inversion of the T wave in leads Vl to V4, with
right bundle-branch block. Exploration of the femoral vein was
carried out. A thrombus extending at least 15 cm. proximal to the
inguinal ligament was removed, and failure to pass a Fogarty
catheter into the inferior vena cava suggested stenosis at the proxi-
mal end of the common iliac vein. After the operation she
remained unwell, dyspnoeic, and cyanosed. The venous thrombosis
was initially slow to settle but responded eventually to anticoagu-
lants. She was then discharged.
One month later she was in heart failure with a large "a" wave

in the jugular venous pulse. She was readmitted and right-sided
cardiac catheterization showed no evidence of a shunt, but consid-
erable pulmonary hypertension accompanied a greatly increased
pulmonary vascular resistance (see Table). An attempt was made
to pass a catheter from the right saphenous vein to the inferior

Right Heart Catheterization

Pressure
Site (mm. Hg.) Oxygen Saturation

Phasic Mean

Superior vena cava .. .. 64

Right atrium .av = 231 16 {51

Right ventricle .. .. 100/217
Main pulmonary artery .. 100/40 60 53

Right pulmonary artery .. 62

Inferior vena cava .. 66

Right femoral artery .. 106/84 95 98

Oxygen consumption 176 ml.'mmi. Body surface area 1-66 sq. m.
Cardiac output 2-0 1./min. Cardiac index 1-2 1./sq. m.
Total pulmonary resistance (P) 2,364 dynes/sec./cm.-' or 29-5 units (normal =

205 ±51; 26t±08).
Systemic resistance (S) 3,743 dynes/sec./cm.-' or 46-8 units (normal =1,130±180;

14-0 ±20).
P/S ratio = 0-63 (normal = 0 06).

vena cava, but it could not be passed beyond the pelvis because
of an apparent obstruction. A second catheter was passed from
above to the inferior vena cava and angiography was performed
(Fig. 1 A, and B). Grossly abnormal pelvic veins were shown.
The left iliac vein could not be visualized and the right vein
showed filling defects with large anastomotic vessels. A pulmonary
arteriogram was also obtained by injecting dye into the right
ventride. This showed severe narrowing of the pulmonary arteries
at the primary division, with good filling of the small arteries. A
diagnosis of thromboembolic pulmonary hypertension was made
and she was discharged home on anticoagulants.
Within a week she was again admitted with pain in the left

side of the chest and deep calf-vein thrombosis on the right side,
despite apparently well controlled anticoagulant therapy. Chest
x-ray examination showed areas of opacity in both mid-zones
and an E.C.G. showed further right ventricular strain and P
pulmonales. In an effort to prevent further emboli inferior
vena caval plication was performed. At operation the iliac veins
were represented by fibrous bands -and there were no normal

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.3.5722.563 on 5 S
eptem

ber 1970. D
ow

nloaded from
 

http://www.bmj.com/


564 5 September 1970 Medical Memoranda. ,ML ,OURNAL
veins draining the legs. Shordy after the operation she collapsed
while using a bed pan and died.

1~~~~~~~~~~~ -

FIG. 1.-A, Right iliac veins outlined by injection of 85% Hypaque
from below. There is failure to show any normal venous pathway.
Common iliac vein almost completely obstructed and large collateral
vessels show beading. B, Inferior vena cava and right iliac veins
outlined from above. Proximal part of right common iliac opacified
together with large collateral veins. Left common iliac vem not

visualized.

Necropsy.-The inferior vena cava was found to be only 1 cm.
in diameter. The left iliac vein was narrowed to 0.3 c.. and
almost occluded by thrombus. No right il vein was found apart
from the fibrous band seen at operation. In both femoral veins
there were fibrous webs across the lumen not causing complete
obstruction (Fig. 2). In the inferior vena cava there was thrombus

... ..........'-... .... .

FIG. 2. Specimen of opened left femorl vein showing webs across
lumen. A, Vein walls held apart. B, Vein unstretched.

proximal to the plication. The remainder of the large veis wer
dissected out and were all normal In the lung there was no evi-
dence of recent infarction, but there was antemortem thrombus in

the left main p onary artery. Histologically the large arteial
branches showed intimal thickening covered by a layer of organ-
ized thrombus, and the small arteries also showed evidence of
occlusion. The heart (540 g) showed a right ventricular hyper-
trophy but no evidence of a septal defect.

COMMENT

If mitral stenosis and congenital heart disease are excluded
the usual type of pulmary hypertension occurring in young
girls is so-called "solitary pulmonary hypertension." Prac-
tically all the cases described have been in women (Evans et
al., 1957; Shepherd et al., 1957; Goodwin et al., 1963). The
pathogenesis of solitary pulmonary hypertension has been
ariously questioned as being due to a congenital abnormality

of the media of the muscular arteries (Evans et al., 1957),
intrapulmonary shunting (Brinton, 1950), or abnormally nar-
row pulmonary arteries (Wade and Ball, 1957). Because soli-
tary pulmonary hypertension often occurs after pregnancy,
the possibility of amniotic emboli as a cause has been raised
(Shepherd et al., 1957).

Organization of thrombus to fonn fibrous webs has been
described in the pulmonary artery (Zahn, 1889) but not in
systemic veins, though band formation was described by
McMurrich (1906). The reason for the narrowing of the infe-
rior vena cava and left iliac vein in this patient is not clear
but might have resulted from the reduced blood flow from-
the legs. It seems likdy that she had small subclinical pulmon-
ary emboli, though she presented as a case of solitary pul-
monary hypertension with unexplained swelling of the right
leg. Only later did obvious emboli develop. There was no evi-
dence of pregnancy at any stage and she had not been taking
contraceptive tablets. It seems probable that thrombosis
started in the right femoral vein and that organizaton led to
obliteration and the formation of a web. Thrombosis in the
left iliac vein then followed with similar consequences,
though the changes were not so advanced. The histological
changes in the lungs suggested that throughout this time
small pulmonary emboli were being produced.
She was treated with anticoagulants, as these have been

reported as showing some benefit in similar cases (Wood,
1968), but they did not appear to improve her condition, and
she developed her penultimate embolus while apparently well
controlled on phenindione.

Our thanks are due to Mr. M. J. C. Tsapogas for his surgical
help and to Dr. G. Stirling for the necropsy report.
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