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A large pelvic arteriovenous malformation in an
adult patient with cystic fibrosis

M J Ledson, Z Wahbi, P Harris, M J Walshaw

Summary
We present a prepubertal male cystic
fibrosis patient with high circulating oes-
trogen levels (as a consequence of severe
cystic-fibrosis-related hepatobiliary dis-
ease) who subsequently developed a large
pelvic arteriovenous malformation. This
has not previously been described in
patients with cystic fibrosis, despite the
association between high oestrogen levels
and arteriovenous malformations. The
aetiology and treatment options of arte-
riovenous malformations are discussed.
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Although life expectancy in cystic fibrosis (CF)
continues to improve, most patients still have
considerable morbidity from multiorgan dis-
ease. Vascular abnormalities are well known in
CF, and usually involve the bronchopulmonary
or portal circulation. It is also recognised that
arteriovenous malformations (AVMs) occur
more frequently where there are high levels of
circulating oestrogens, a state which can occur
in CF patients with advanced liver disease.
Despite this, AVMs have not previously been
described in CF patients. We present a case of
a pelvic AVM developing in an 18-year-old CF
patient with delayed puberty and severe respi-
ratory and hepatobiliary disease. The patho-
genesis, diagnosis, and treatment of these
lesions are discussed.

Case report

An 18-year-old male CF patient had secondary
biliary cirrhosis noted aged 8 years, and subse-
quently developed oesophageal varices. Fol-
lowing this he had several upper gut bleeds and
multiple courses of sclerotherapy. By the age of
14 years his main problem was symptomatic
massive splenomegaly which was corrected by
splenectomy. Male hormone treatment (Sus-
tenon 250) was commenced for delayed
puberty (no pubic hair and Tanner stage II
genitalia) at 16 years, given by intramuscular
deltoid injection monthly for six doses. Despite
this, he still has no signs of secondary sexual
development and recent assay of his sex
hormones reveal him to have very low luteinis-
ing hormone, follicle-stimulating hormone,
and testosterone levels, in keeping with delayed
puberty. Furthermore, he had a normal serum
zinc level but raised oestradiol level secondary
to his severe liver disease.

At 18 years a painful lump appeared on his
left buttock and examination revealed a large
firm swelling aVecting the whole of the left
buttock and to a lesser extent the right buttock
and lumbar region (figure 1). The swelling was
non-pulsatile, warm, mildly tender, and not
fixed to the overlying skin. Rectal examination
revealed no evidence of haemorrhoidal varices.
Computed tomography (CT) showed a large
vascular lesion involving the gluteal muscles,
the skin and subcutaneous tissues (figure 2).
Angiography demonstrated extensive arterio-
venous communications within the pelvic and
gluteal areas fed by both internal iliac systems
and a large median sacral artery.

Discussion

Arteriovenous malformations can be either
congenital or acquired. In the primitive mesen-

Figure 1 A large firm swelling aVecting the whole of
the patients left buttock and to a lesser extent the right
buttock and lumbar region

Figure 2 CT scan showed a large vascular lesion
involving the gluteal muscles, the skin and
subcutaneous tissues
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chyme interlacing blood spaces are partly
absorbed and coalesce, and separate venous
and arterial conduits appear around the capil-
lary network. Developmental arrest or misdi-
rection causes formation of communicating
channels between mature arteries and veins,
associated with the appearance of supernumer-
ary branches due to overgrowth of vascular ele-
ments. Increase in size of congenital AVMs is
due to engorgement and ageing of the compo-
nent elements. Acquired AVMs are rarer and
may be due to trauma: Natali1 described a
woman who developed a pelvic AVM a year
after trauma to her buttock. However, some
authors believe that trauma simply calls to
attention congenital lesions.2

The majority of AVMs involve the extremi-
ties, head and neck, and lungs. Pelvic AVMs are
very rare (< 2% of the total)3; there are less
than 60 cases described in the world literature.
Most are diagnosed in the second and third
decades of life.4 Symptoms depend on the size
and site of the lesion: pelvic lesions may grow
to a large size before they occur. Paradoxically,
systemic haemodynamic eVects rarely occur
because communications are multiple, tortu-
ous, and narrow, maintaining peripheral vascu-
lar resistance. High output cardiac failure has
been observed only in very bulky lesions and in
pelvic lesions during pregnancy.6 7

Angiographic investigation demonstrates the
flow characteristics of the lesion, feeding arter-
ies, draining veins, and their relationship to the
normal circulation. Magnetic resonance imag-
ing or CT will reveal the extent of the lesion.
Treatment requires a team approach and a
combination of pre-operative embolisation and
surgery is advocated, with complete excision of
isolated lesions resulting in the best cure rates.8

Recurrence is common if there is simply
ligation of feeding vessels. However, asympto-
matic static lesions can be monitored and may
not require active treatment.

Two-thirds of AVMs occur in women and
there is a relationship to parity, suggesting an
eVect of fluctuating oestrogen and progester-

one levels on the vascular wall,5 and oophorec-
tomy may lead to regression of an AVM.9

Despite the association between AVMs and
high oestrogen levels, oestrogen blocking
agents have not been used to treat these lesions.

Our patient did not have zinc deficiency
which has been associated with delayed pu-
berty in CF,10 but did have severe liver disease
and high oestrogen levels, which may have
contributed to the condition. To our knowl-
edge there have been no previous case reports
of AVMs in patients with CF. As survival pros-
pects for patients with CF continue to improve,
there will be more individuals with severe
CF-related liver disease and therefore it is pos-
sible that more of these unusual complications
will occur within this patient group. In our
patient, a combination of embolisation with
surgical resection and plastic reconstruction of
the buttocks would be required. Indications for
this would be haemorrhage, heart failure, skin
breakdown, or pain intolerable to the patient.
Since he has many concomitant problems
which limit his survival prospects, surgery
would be a hazardous undertaking and there-
fore a conservative approach has been adopted.

1 Natali J, Jue-Denis P, KieVer E, et al. Arteriovenous fistulae
of the internal iliac vessels. J Cardiovasc Surg 1984;25:165–
72.

2 Mortensen JD, Ellsworth HS. Internal iliac arteriovenous
fistula developing post partum. Am J Cardiol 1965;16:292–
6.

3 Rich , Spencer. Arteriovenous fistulae. In: Rich NW, Spen-
cer FC, eds. Vascular trauma. Philadelphia: WB Saunders
and Co, 1977; p 191.

4 Szilagyi DE, Roger F, Smith MD, et al. Congenital arteriov-
enous anomalies of the limbs. Arch Surg 1976;111:423–9.

5 Smith MR. Pulsatile pelvic masses: Options for evaluation
and management of pelvic arteriovenous malformations.
Am J Obstet Gynecol 1995;172:1857–63.

6 Decker DG, Fish CR, Juergens JC. Arteriovenous fistulas in
the female pelvis. Obstet Gynecol 1968;31:799–805.

7 Price AC, Coran AG, Mattern AL. Haemangioendothe-
lioma of the pelvis: A cause of cardiac failure in the
newborn. N Engl J Med 1972;286:647–9.

8 Calligaro KD, Sedlacek TV, Savarese RP, et al. Congenital
pelvic arteriovenous malformations: long term follow-up in
two cases and review of the literature. J Vasc Surg 1992;16:
100–8.

9 Beller U, Rosen J, Beckman M, MarkoV G, Bernstein A.
Congenital arteriovenous malformation of the female pelvis:
a gynecologic perspective. Am J Obstet Gynecol 1988;159:
1153–60.

10 Dodge JA, Yassa JG. Zinc deficiency syndrome in a British
youth with cystic fibrosis. BMJ 1978;1:411.

Management of pelvic AVMs

Investigations
x angiography
x CT/MRI

Treatment
x asymptomatic non-enlarging lesions: monitor

only
x indications for intervention: relative (pain,

functional impairment) or absolute
(haemorrhage, high output cardiac failure)

Intervention options
x percutaneous arterial embolisation
x surgical devascularisation ± excision of mass
x percutaneous arterial embolisation to diminish

size of AVM then surgical excision
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Intractable oesophageal variceal bleeding caused
by splenic arteriovenous fistula: treatment by
transcatheter arterial embolization

C F Hung, J H Tseng, K W Lui, Y L Wan, C C Tsai, C H Shem, C S Wu

Summary
We describe a rare case of splenic arterio-
venous fistula and venous aneurysm
which developed after splenectomy in a
40-year-old woman who presented with
epigastralgia, watery diarrhoea, repeated
haematemesis and melaena caused by
hyperkinetic status of the portal system
and bleeding of oesophageal varices. It
was diagnosed by computed tomography
and angiography, and obliterated with
giant Gianturco steel coils.

Keywords: splenic arteriovenous fistula; gastro-
intestinal bleeding; transcatheter arterial embolization

Splenic arteriovenous fistula (SAVF) and
splenic venous aneurysm after splenectomy are
extremely rare. To our knowledge, only five
cases have been reported in the English
literature.1–5 SAVF is unusual but curable. It
may cause portal hypertension. The hyperki-
netic state of flow through SAVF may cause
gastrointestinal bleeding, diarrhoea, ascites, or
life-threatening heart failure. Elimination of
SAVF by transcatheter arterial embolization
has been advocated as an alternative to surgical
resection. We present a patient with SAVF who
presented unusually with epigastralgia associ-
ated with variceal bleeding.

Case report

A 40-year-old woman complained of intermit-
tent epigastric pain associated with watery
diarrhoea, haematemesis and melaena. She had
undergone splenectomy 17 years earlier due to
splenic rupture after a motor vehicle accident.
Endoscopy performed at a local hospital
revealed variceal bleeding in the lower third of
the oesophagus. She was transferred to our
hospital. Endoscopic variceal ligation was per-
formed several times within a month.

A grade II systolic murmur was heard over
the left lower chest. The abdomen was soft and
tender. There was no ascites. Liver was not
palpable. Laboratory examination showed
haemoglobin 10.5 g/dl, haematocrit 29.1%,
leucocytes 11.6 × 109/l and platelets 76 × 109/l.
Liver function tests were normal. Computed
tomography (CT) scan revealed an engorged
splenic artery, 1 cm in diameter, and a fusiform
dilated splenic vein, 5 × 6 × 9 cm in size (figure
1). A fistula between the splenic artery and vein
was tentatively diagnosed.

Selective celiac angiography and superselec-
tive splenic arteriography with frontal and
bilateral oblique projections were performed.
Angiograms revealed a fistula between the tor-
tuous, dilated splenic artery and aneurysm-like
splenic vein (figure 2). There was early opacifi-
cation of the splenic venous aneurysm with a
‘turbo-whirl’ pattern as well as hepatofugal
opacification of the superior and inferior
mesenteric veins (figure 2). A tentative diagno-
sis of splenic arteriovenous fistula and splenic
venous aneurysm with hyperkinetic portal
hypertension was made.

Because of continuing melaena, emboliza-
tion of the splenic artery was performed using
eight giant Gianturco steel coils. Initially, a coil
with a diameter of 10 mm and a length of 10
cm was used because the splenic artery
measured around 10 mm in diameter on CT
images. Subsequently, a smaller coil (5 mm × 5
cm) was used to occlude the lumen of the 10
mm × 10 cm coil. This was not successful
because of hyperkinetic flow, and the smaller
coil floated into the aneurysm. Finally, for fur-
ther thorough embolization, six larger coils (10
cm × 15 mm) were deployed into the splenic
artery to establish a complete meshwork. After
the embolization by coils, Gelfoam pledgets
were added to the coil tangle for further closure
of the fistula (figure 3). The bruit in the left
lower chest was absent after embolization. The

Figure 1 Serial CT images (from left to right) show
an engorged splenic artery (white arrows) which is
contiguous to the strongly enhanced mass or aneurysm
(A) and dilated splenic vein (v). Note the accessory
spleen or splenosis (white arrowheads)
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patient was finally discharged without any
symptoms.

Discussion

Fistula between the splenic artery and vein are
rare. The first case was reported by Wiegert in
1886.6 Only 42 patients with SAVF have been
reported in the English literature. The majority
of these occurred after rupture of a splenic

artery aneurysm (29 cases). Other less com-
mon causes included splenectomy (n = 5),
gun-shot (n = 3), congenital origin (n = 3),
mycotic infection (n = 1) and splenoportogra-
phy (n = 1).6–9 The communication of artery
and vein usually remains asymptomatic for a
long time.

The main clinical manifestations are upper
abdominal pain, diarrhoea, oesophageal
variceal bleeding and abdominal bruit. The
bruit, as noted in this patient, can be either
machinery or systolic murmur. It is a diagnos-
tic hallmark and is present in only one-third of
patients.6 It may be heard over the epigastrium,
left upper abdomen, left lower chest or left
flank. These clinical manifestations may disap-
pear after the development of collateral venous
channels. Gastrointestinal bleeding may be
caused by an increased portal pressure and
hepatoportal sclerosis.10 High blood flow
through the central splenic shunt may lead to
development of nontransmural small bowel
ischaemia and mesenteric steal syndrome.

Arteriovenous fistula after surgery most
probably occurs when vessels are ligated with
transfixion sutures or en masse ligation of arter-
ies and veins. Occasionally, penetrating injury
of vessels by needles, wires, or pins, may also be
the cause of fistulae. SAVF may be avoided by
individual ligation of the splenic artery and vein
in cases of splenectomy.3

SAVF must be confirmed by selective celiac
or splenic arteriography. An elongated, tortu-
ous splenic artery, early filling of the splenic
vein during the arterial phase, dense opacifica-
tion of the splenoportal venous system and an
aneurysm-like splenic vein are the characteris-
tic findings of SAVF. If the splenic vein is
grossly dilated, the contrast medium may fill in
with a ‘turbo-whirl’ pattern. Angiography
should be carried out in all patients with portal
hypertension, normal liver function, audible
abdominal bruit, and traumatic or surgical
history.

In most instances, elimination of SAVF is
recommended, even in asymptomatic patients,
to prevent complications. Surgical excision of
SAVF is technically diYcult and is sometimes
unsuccessful because of the remote location of
the lesion, presence of numerous portal collat-
erals and adhesion. Interventional radiologic
techniques, such as transcatheter occlusion of
vessels, oVer alternatives to surgery. Oblitera-

Figure 2 Celiac angiogram shows the venous
aneurysm (black arrowheads) and early opacification
of the dilated portal venous system (white arrows).
Hepatofugal opacification of superior mesenteric vein
(small black arrows) and inferior mesenteric vein (large
black arrows) was noted

Figure 3 (A) Radiograph shows the giant Gianturco
steel coils (arrowheads) deployed into the splenic
artery to create a meshwork. (B) Follow-up angiogram
reveals the stasis of contrast medium in the splenic
artery with occlusion of the arteriovenous fistula. The
aneurysm was no longer visualized. Note the smaller
coil floated into the aneurysm.

Learning points

x SAVF should be suspected in cases of portal
hypertension with normal liver function, audible
abdominal bruit, and a traumatic or surgical
history

x characteristic angiographic findings of SAVF
include a tortuous splenic artery, early filling of
the splenic vein during the arterial phase, dense
opacification of splenoportal venous system and
aneurysm-like splenic vein

x transcatheter arterial embolization is a safe and
eVective alternative to surgery in the
management of SAVF

356 Hung, Tseng, Lui, et al

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://pm

j.bm
j.com

/
P

ostgrad M
ed J: first published as 10.1136/pgm

j.75.884.353 on 1 June 1999. D
ow

nloaded from
 

http://pmj.bmj.com/


tion of SAVF with Gianturco coils creates a
permanent thrombosis. Coils reduce the flow
and induce clotting by providing an increased
surface for thrombocytic aggregation. The
SAVF in our patient was successfully occluded

by eight giant Gianturco coils deployed
through a catheter. Transcatheter arterial
embolization is now emerging as a safe and
eVective alternative to surgery in the manage-
ment of SAVF.

1 Buckhottz RP. Arterial venous fistula of the splenic vessels.
Ann Surg 1958;149:590–2.

2 Sethi GK, Gonzales GC. Splenic arteriovenous fistula: diag-
nosis and management. J Kansas Med Soc 1973;74:224–5.

3 Hyde GL. Post-splenectomy arteriovenous fistula causing
portal hypertension. J Kentucky Med Soc 1979;77:113–5.

4 Gudmundsen TE, Lie M, Ostensen H. Splenic arteriov-
enous fistula. Acta Chir Scand 1988;154:603–4.

5 Keller FS, Rosch J, Dotter CT. Bleeding from esophageal
varices exacerbated by splenic arterial-venous fistula:
complete transcatheter obliterative therapy. Cardiovasc
Intervent Radiol 1980;3:97–102.

6 Van Way CW, Crane JM, Riddel DH, Foster JH.
Arteriovenous fistula in the portal circulation. Surgery 1971;
70:876–90.

7 Bredfeldt JE, O’Laughlin JC. Portal hypertension secondary
to a congenital splenic arteriovenous fistula. J Clin Gastroen-
terol 1980;2:355–8.

8 Vauthey JN, Tomczak RJ, Helmberger T, et al. The
arterioportal fistula syndrome: clinicopathologic features,
diagnosis and therapy. Gastroenterology 1997;113:1390–401.

9 Pietri J, Remond A, Reix T, Abet D, Sevestre H, Sevestre
MA. Arterioportal fistulas: twelve cases. Ann Vasc Surg
1990;4:533–9.

10 Pasternak BM, Cohen H. Arteriovenous fistula and forward
hypertension in the portal circulation. Angiology 1978;29:
367–73.

Postpericardiotomy syndrome following
temporary and permanent transvenous pacing

Balwinder P S Bajaj, Keith E Evans, Philip Thomas

Summary
The postpericardiotomy syndrome may
occur as a complication of temporary and
permanent pacing. Physicians involved in
procedures which may be complicated by
this condition therefore need to be aware
of its diagnosis and management.

Keywords: postpericardiotomy syndrome; cardiac pac-
ing

Postpericardiotomy syndrome is recognised as
one of the commonest complications following
cardiac surgery, with an incidence of between
10–50% being reported.1 Its description fol-
lowing the insertion of a transvenous pace-
maker, however, is relatively rare. We present a
case of temporary and subsequent permanent
transvenous pacing resulting in the postperi-
cardiotomy syndrome.

Case report

A 68-year-old man was admitted with a history
of presyncopal and syncopal symptoms. There
was a previous history of atrial fibrillation,
transient ischaemic attacks (for which he was
anticoagulated with warfarin) and ischaemic
heart disease. On examination, he had a heart
rate of 35 beats/min, the electrocardiograph
(ECG) showing slow atrial fibrillation. A tem-
porary pacing wire was inserted via the right
internal jugular vein and subsequently required
repositioning on two occasions due to failure to
capture. Two hours following repositioning he
initially experienced left shoulder pain, later
associated with intermittent neck and chest
pains and a temperature of 37.8°C.

A VVI permanent pacemaker was inserted
(via the left subclavian route) and temporary
wire removed 5 days following admission. This
was complicated by dull central chest pain fol-
lowing the procedure. A pneumothorax was
excluded and a small posterior pericardial
eVusion was demonstrated on echocardio-
graphy. He continued to experience chest pain
and an intermittent pyrexia. A swelling at the
right side of his neck (site of temporary pacing)
was shown by Doppler ultrasonography to be
due to a thrombosis involving the internal
jugular vein. The erythrocyte sedimentation
rate (ESR) was elevated at 115 mm/h. He was
discharged 11 days later following resolution of
his symptoms and pyrexia, although the ESR
remained elevated at 100 mm/h.

At re-admission, 3 weeks later, he gave a his-
tory of acute pleuritic chest discomfort and
dyspnoea. On examination, he had a tempera-
ture of 38°C, a pericardial friction rub and
reduced air entry at the left pulmonary base.
Chest radiography revealed cardiomegaly and
a small left pleural eVusion. The white cell
count (WCC) was 13 × 109/l (neutrophilia) and
cardiac enzymes normal. Serial blood cultures
remained sterile. The ECG revealed ventricu-
lar pacing on a background of atrial fibrillation.
At echocardiography, a 3.5 cm pericardial
eVusion was identified with mild mitral regur-
gitation and good left ventricular function. The
ESR was 107 mm/h, C-reactive protein 251
mg/l (normal <10 mg/l), complement C3/C4
levels normal and autoantibodies (including
antineutrophil cytoplasmic antibody and anti-
cardiolipin IgG and IgM) negative. Right heart
catheterization revealed moderate pulmonary
hypertension (pulmonary artery pressure
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52/10 mmHg) with normal pulmonary and
right ventricular angiography. Although no
objective evidence for an infection was identi-
fied (negative cultures of sputum, urine and
blood) an empirical course of amoxicillin/
amoxicillin-clavulanic acid combination was
administered for 9 days. Although intermit-
tently pyrexial, this gradually subsided with
symptomatic improvement. Serial echocardio-
graphy confirmed resolution of the pericardial
eVusion over a 4-week period associated with a
decline in the levels of the inflammatory indices
and WCC. A diagnosis of postpericardiotomy
syndrome secondary to transvenous pacing was
felt to be consistent with this presentation.

Discussion

The postpericardiotomy syndrome was origi-
nally reported following closed mitral
valvotomy.2 In the classical description, it
occurs as fever and pleuropericarditis over a
week following cardiac surgery which has
involved pericardiotomy and cardiac manipu-
lation. An identical syndrome has been re-
ported following transvenous pacing,3 cardiac
catheterization, blunt chest trauma and inser-
tion of epicardial pacing wires.4 There is close
similarity to Dressler’s syndrome, which
presents in the weeks/months following myo-
cardial infarction.5 Both syndromes include
endothelial injury and haemopericardium fol-
lowed by a delayed response incorporating
fever and pericarditis. Antimyocardial antibod-
ies have been reported in both syndromes.

The aetiology for these syndromes is not
entirely resolved although an autoimmune
reaction has been postulated, based on the
associated findings of antimyocardial antibod-
ies. The possible involvement of a viral
aetiology with the autoimmune process has
also been proposed.6 An alternative hypothesis
has suggested the importance of the leakage of
blood into the pericardial space. A higher inci-
dence of Dressler’s syndrome when oral
anticoagulation was in common use following
myocardial infarction is suggested as corrobo-
rative evidence for this theory.7

It is presumed that a prerequisite for the
development of this syndrome following trans-
venous pacing requires perforation of or
damage to the right ventricular myocardium.
The exposure to myocardial antigens would
give rise to an autoimmune reaction with anti-
heart antibodies and pleuropericarditis. Peri-

cardial tamponade complicating postpericardi-
otomy syndrome following permanent
transvenous pacing, has been reported.8 Of the
cases of this syndrome reported following
transvenous pacing, approximately 50% re-
ported the use of temporary wires, as in our
case. Due to the nature of these wires and
acknowledged diYculties associated with their
placement, one would anticipate a higher risk
of complications.9 It is also of interest that this
patient was anticoagulated prior to and follow-
ing the insertion of the transvenous pacing
wires. It would be anticipated that any potential
perforation would result in a higher likelihood
of progressing to a significant pericardial
eVusion under these circumstances.

Major and minor criteria have been pro-
posed in the diagnosis of the postpericardi-
otomy syndrome.10 The major criteria include
the presence of a pericardial/pleural rub, chest
pain or a temperature of over 38°C whilst the
minor criteria include an elevated C-reactive
protein, ESR or WCC, over one week following
the initiating procedure. At least two major and
one minor criterion has to be present in order
to make the diagnosis. The value of the
elevated titres of antiheart and anticardiolipin
antibodies remains controversial. They have
low sensitivity and only slightly higher specifi-
city as markers for the postpericardiotomy
syndrome.10 It is noteworthy that in our case
the syndrome appeared to develop in two
phases. The first phase, at the time of
temporary wire repositioning, was marked by
atypical pains and pyrexia, indicating initial
myocardial perforation and haemopericar-
dium. The second phase, 3 weeks later and
marked by pleuropericarditis, was the
classically described postpericardiotomy syn-
drome.

1 Miller RH, HorneVer PJ, Gardner TJ, Rykiel MF, Pearson
TA. The epidemiology of the postpericardiotomy syndrome:
a common complication of surgery. Am Heart J
1988;116:1323–9.

2 SoloV LA, Zatuchni J, Janton OH, O’Neill TJE, Glover RP.
Reactivation of rheumatic fever following mitral commis-
surotomy. Circulation 1953;8:481–93.

3 Kaye D, Frankl W, Arditi L. Probable postcardiotomy
syndrome following implantation of a transvenous pace-
maker. Report of the first case. Am Heart J 1975;90:627–30.

4 Peters RW, Scheinman MM, Raskin S, Thomas AN.
Unusual complications of epicardial pacemakers. Am Heart
J 1980;45:1088.

5 Dressler W. The post-myocardial infarction syndrome. A
report of 44 cases. Arch Intern Med 1959;103:28.

6 Davies AM, Gery I. The role of autoantibodies in heart dis-
ease. Am Heart J 1960;60:669.

7 Lichstein E, Arsura E, Hollander G, Greengart A, Sanders
M. Current incidence of post-myocardial infarction
(Dressler’s) syndrome. Am J Cardiol 1982;50:269.

8 Miller RH, Coccio EB, Sharma SC. Postpericardiotomy
syndrome and cardiac tamponade following transvenous
pacemaker placement. Clin Cardiol 1996;19:255–6.

9 Hargreaves M, Bashir Y. Postcardiotomy syndrome follow-
ing transvenous pacemaker insertion. Eur Heart J 1994;15:
1005–7.

10 Bartels C, Honig R, Burger G, Diehl V, De Vivie R. The sig-
nificance of anticardiolipin antibodies and anti-heart muscle
antibodies for the diagnosis of postpericardiotomy syn-
drome. Eur Heart J 1994;15:1494–9.

Learning points

x although postpericardiotomy syndrome most
frequently occurs following cardiac surgery it
may also, on rare occasions, complicate
transvenous pacing

x of the cases of this syndrome reported following
transvenous pacing approximately 50 % report
the use of temporary wires

x postpericardiotomy syndrome occurs as fever
and pleuropericarditis over one week following
the initiating procedure
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EYcacy of statin therapy: possible eVect of
phenytoin

M J Murphy, M H Dominiczak

Summary
Statins are currently the most widely pre-
scribed lipid-lowering drugs. Individual
statins are known to be metabolised by the
CYP3A4 isoform of the cytochrome P450
system. The eVect of CYP3A4 inducers
such as phenytoin on the metabolism and
eYcacy of these agents is unknown. We
report a patient with familial hypercho-
lesterolaemia and epilepsy in whom the
introduction and subsequent discontinua-
tion of phenytoin were associated with
marked changes in the lipid response to
treatment with simvastatin and atorvasta-
tin. The serum activity of ã-glutamyl
transpeptidase may have acted as a
marker of microsomal induction by
phenytoin, since it rose markedly when
phenytoin was introduced and returned to
normal after it was discontinued.

Keywords: statins; phenytoin; drug interaction

Statins are widely used in the treatment of
hyperlipidaemia. Various drug interactions
have been noted, the most frequently cited
involving digoxin and warfarin. In the case of
simvastatin and pravastatin, the potential for
interactions involving hepatic microsomal en-
zymes has been identified; both have been
found to cause statistically significant changes
in the pharmacokinetics of substrates for
specific cytochrome P450 isoforms.1 Similarly,
the manufacturer’s data sheet for Lescol® (flu-
vastatin) mentions the possibility of interaction
with drugs metabolised by the CYP2C family
of isoforms.2

Statins are themselves metabolised by the
cytochrome P450 system (specifically the
CYP3A4 isoform), raising the possibility that
other drugs may influence their metabolism,
and, by extension, their eYcacy. The manufac-
turer’s data sheet for Lipitor® (atorvastatin)
cautions against the concurrent use of inhibi-
tors of the CYP3A4 isoform, such as macrolide
antibiotics and azole antifungals, based on
experience with other statins.3 However, the
eVect of CYP3A4 inducers such as phenytoin
or rifampicin on atorvastatin is unknown. We
present strong circumstantial evidence that
phenytoin may alter the eYcacy of atorvastatin,
and simvastatin, based on a patient with famil-
ial hypercholesterolaemia who was treated
concurrently with phenytoin.

Case report

A 50-year-old woman was referred to the Lipid
Clinic in 1995. She was taking simvastatin 10
mg; her total cholesterol was 9.4 mmol/l and
triglycerides 1.87 mmol/l. She had never
smoked. Her father had died at 45 years of age
from a myocardial infarct; one brother had
coronary artery bypass grafting at 35 years of
age. The patient had gross thickening of both
Achilles tendons and a diagnosis of familial
hypercholesterolaemia was made. Epilepsy had
been diagnosed 6 years previously for which
the treatment was sodium valproate 200 mg
tid.

On review 3 months later, the patient’s anti-
convulsant medication had been changed to
phenytoin 325 mg. Her total cholesterol was
now 15.99 mmol/l; she claimed to be comply-
ing fully with simvastatin 10 mg. Serum activ-
ity of ã-glutamyl transpeptidase (ãGT), which
had previously been normal, was 175 U/l (ref-
erence range 5–50 U/l). Significant alcohol
intake was denied, and there was no other evi-
dence of this; mean red cell volume was 85 fl
(80–100 fl).

Successive subsequent changes to her lipid-
lowering therapy included increasing the dose
of simvastatin step-wise to 40 mg, switching to

Figure Changes in total cholesterol and ãGT levels
during statin treatment. The numbers on the x-axis
refer to the statins received: 1=simvastatin 10 mg,
2=simvastatin 10 mg, 3=simvastatin 20 mg,
4=simvastatin 40 mg, 5=fluvastatin 40 mg,
6=atorvastatin 40 mg, 7=atorvastatin 80 mg,
8=atorvastatin 80 mg
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fluvastatin 40 mg, and finally to atorvastatin,
the dose of which was increased step-wise to 80
mg. During this period, the patient developed
angina; coronary angiography revealed the
presence of significant coronary heart disease.
Her total cholesterol remained in excess of 10
mmol/l throughout. Finally, phenytoin was dis-
continued, in two steps: initially the dose was
reduced to 225 mg (simultaneously, the dose of
atorvastatin was increased from 40 to 80 mg);
phenytoin was then withdrawn altogether. A
marked reduction in her total cholesterol (to
6.24 mmol/l) coincided with a return to normal
of the serum activity of ãGT. Total cholesterol
has remained less than 7 mmol/l since the dis-
continuation of phenytoin; the patient remains
on atorvastatin 80 mg. Selected results are
shown in the figure.

Discussion

The evidence presented here that phenytoin
may aVect the eYcacy of some statins is
important for several reasons. Firstly, the dete-
rioration in total cholesterol that accompanied
the introduction of phenytoin was clinically
significant. The risk of coronary heart disease
in familial hypercholesterolaemia and the role
of statins in its treatment have both long been
recognised.4 5 Secondly, such an interaction has
not previously been described, despite the fact
that phenytoin is known to be an inducer of the
isoform CYP3A4 which is involved in statin
metabolism.6 Thirdly, phenytoin appeared in
this case to alter the eYcacy of both atorvasta-
tin and simvastatin, two of the statins with the
greatest cholesterol-lowering potency. Fluvas-
tatin 40 mg was no better in this regard, raising
the possibility of a class eVect.

Alternative explanations for the initial unex-
pected deterioration in our patient’s total chol-
esterol (and marked rise in serum ãGT) were
sought. There was no other evidence of liver
dysfunction, although it is possible that the rise
in serum ãGT was the sole manifestation of
this. Stated compliance with simvastatin was
100%, and alcohol intake was denied. These
findings did not, of themselves, provide strong
evidence that phenytoin was responsible for the
observed deterioration. As we could not test
our hypothesis by discontinuing phenytoin,
alternative approaches to lipid-lowering were
tried. Successively, we increased the dose of
simvastatin step-wise to 40 mg daily, switched
to fluvastatin 40 mg, and finally introduced
atorvastatin, starting at the lowest dose of 10

mg and increasing step-wise to the maximum
dose of 80 mg. Despite these changes, the total
cholesterol remained unacceptably high. When
finally phenytoin was discontinued, in two
steps, there was a marked improvement in total
cholesterol; simultaneously, the serum activity
of ãGT returned to normal. These findings
provide stronger circumstantial evidence that
phenytoin alters the eYcacy of atorvastatin at
least.

Demonstration of pharmacokinetic interac-
tions between phenytoin and the individual
statins has not been possible: in the case of
simvastatin, the possibility of an interaction
only came to light long after the pre-phenytoin
sample had been discarded, while the cost of
assaying atorvastatin in the presence and
absence of phenytoin is prohibitive. Phenytoin
levels remained within the therapeutic range
while our patient remained on this agent, and
were undetectable following discontinuation.

It is not clear what extra information would
be provided by pharmacokinetic studies involv-
ing statins. The relationships between serum
concentrations of individual statins and con-
centrations within the hepatocyte (the site of
action of statins) are not fully understood.
Although the relative activities of some me-
tabolites of individual statins are known,7 8 our
understanding of statin metabolism, and of the
ability of enzyme-inducing drugs to influence
it, is likewise far from complete.9

In conclusion, we are currently not in a posi-
tion to test our hypothesis that phenytoin
induced CYP3A4 to metabolise atorvastatin
and simvastatin (and possibly also fluvastatin)
to less active metabolites, thereby reducing
their cholesterol-lowering eYcacy in our pa-
tient. However, we believe that the circumstan-
tial evidence presented here makes such an
interaction the most plausible explanation for
the sequence of events described.

The authors would like to thank Ms Kathy McFall of the
Department of Medical Illustration, West Glasgow Hospitals
University NHS Trust, for her help in the preparation of the
figure.
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Learning point

Prescribers should exercise caution when
concurrently prescribing statin agents and inducers
of hepatic microsomal enzymes
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Pentazocine-induced fibromyositis and contracture

C P Das, A Thussu, S Prabhakar, A K Banerjee

Summary
We report a case of myopathy, accompa-
nied by widespread contractures pre-
dominantly involving the elbow and knee
joints, following long-standing pentazoc-
ine abuse.

Keywords: pentazocine; myopathy; contractures

Complications of parenteral narcotic abuse
such as focal tissue damage (localised sclerosis
of skin and subcutaneous tissue, indurations
and nonseptic ulcerations) are well
documented.1 2 There are a few reports of
myopathy following chronic pentazocine
administration,3 4 but the association with con-
tractures around the shoulder and hip joints is
still rare.5 6 We report a patient with myopathy,
accompanied by widespread contractures pre-
dominantly involving the elbow and knee
joints, following long-standing pentazocine
abuse. A detailed electrophysiological study of
diVerent muscle groups and biopsies from
involved and healthy sites was also carried out.

Case report

A 38-year-old doctor (figure 1) presented with
a painless and progressive restriction of flexion
around both the knee joints for 4 years. This
had been followed by a similar problem involv-
ing both the elbow joints a year later. His main
complaints were inability to squat, diYculty in
dressing/undressing and generalised stiVness.
Over the last 6 months he had mild limitation
at the extremes of abduction of the right shoul-
der, and bilateral hip extension for which he
had developed a compensatory lumbar
lordosis. He had no complaints of any muscle
weakness within the limited range of possible
movements. He had been addicted to injection

of Fortwin (pentazocine) 1–2 ml intramuscular
bid for the past 18–20 years. The site of injec-
tion was the right deltoid for the first 8 years,
followed by sequential use of both glutei,
quadriceps and the left deltoid. He had a
history of frozen shoulder on the right side
which subsequently improved. He was non-
diabetic and non-hypertensive. There was no
family history of any neuromuscular disorder.

Physical examination revealed a well-built
man with marked contractures involving both
the knee and elbow joints and mild limitations
of abduction of right shoulder and extension of
both hip joints. He walked with a lordotic gait
and had marked woody indurations of the del-
toids, biceps, glutei and quadriceps. Both
elbows were semi-flexed with a 20° range of
movement on either side. The knees could not
be flexed beyond 80° and the right hand could
not be abducted beyond 90°. Distal joints were
normal. Muscle power was normal within the
limited range of movements, and there was no
sensory deficit. Laboratory studies disclosed
the following values: haemoglobin 15.0 g/dl;
white cell count 6.0 × 109/l (neutrophils 67%,
lymphocytes 20%, monocytes 3%, eosinophils
10%); platelets 275 × 109/l; erythrocyte sedi-
mentation rate 2 mm 1st hour; serum urea 8.9
mmol/l; serum creatinine 0.09 mmol/l; aspar-
tate transaminase 27 U/l; alanine transaminase
9 U/l; alkaline phosphatase 56.8 U/l; creatine
kinase 324 U/l. Radiography revealed normal
joint architecture. Electromyography (EMG)
of the deltoids, triceps and quadriceps showed
a reduced number of potentials, low in
amplitude and of short duration. Polyphasias
were increased (>40%) with a full recruitment
pattern. EMG of the supraspinati was normal.
Muscle biopsy showed a normal right soleus,
whereas there was extensive fibrosis involving
the left quadriceps (figure 2).

It was explained to the patient that his drug
addiction was responsible for the condition,
and he received drug rehabilitation treatment
as well as vigorous physiotherapy with passive
and active stretching exercises. At 6 months
follow-up he had successfully overcome his
addiction, but there was no change in his
deformity apart from some increase in range of
mobility around both the elbow joints to
40–45°, from the previous range of 20°.

Discussion

Cutaneous complications of pentazocine injec-
tions were first described by Schlicher et al.1

Swanson et al, in their study of psychiatric
aspects of pentazocine abuse,7 noted a 33%

Figure 1 The patient (reproduced with his
permission)
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incidence of brawny induration of skin and
underlying tissue. The list of complications was
later extended by Steiner et al and Joong et al
who described a fibrous myopathy with intra-
muscular pentazocine injections.3 4 Their pa-
tients had woody induration of muscles with
secondary contractures. Deltoid contracture
causes a fixed abducted posture, aptly termed
‘arm levitation sign’, a signal of chronic
injection myopathy.8 The main histopathologic
change is extensive fibrosis in skin and muscle.
Endarteritis, vascular thrombosis, granuloma-
tous inflammation and fat necrosis may also be
seen but are non-specific.9

The history of progressive decline in mobil-
ity with generalised stiVness and a lordotic gait
in our patient might suggest joint disease.
However, the extensive induration of soft tissue
with resultant contractures and normal radio-
graphic studies point to the nonarticular nature
of his deformity. Although he did not have the
arm levitation sign,8 he did have a history of
frozen shoulder. DiVerential diagnosis of this
clinical picture would include infiltrative my-
opathies such as amyloidosis, eosinophilic
fasciitis and the stiV man syndrome. Rarely, an
adult form with a forme-fruste manifestation of

Emery Dreifuss muscular dystrophy may bear
a close resemblance. The history of chronic
pentazocine injection in conjunction with
extensive fibrosis on biopsy is suYcient to
exclude these conditions. The normal EMG of
the supraspinati and normal muscle biopsy of
the soleus point against a generalised muscle
involvement, despite the raised creatine kinase.

The mechanism of this condition remains
unclear. Repeated injections of other medica-
tions are not commonly reported to result in
diVuse muscle fibrosis. Pentazocine is most
soluble under acidic conditions, and precipita-
tion in the alkaline pH of extracellular tissue
with secondary inflammation has been
postulated.1 Birefringent crystals have been
noted in the areas of induration. The role of
repeated muscle trauma, microhaemorrhages,
and infections is unknown. Elevations of mus-
cle enzymes, as seen in our patient, have been
recorded and suggest ongoing muscle destruc-
tion. Animal studies utilising repeated injec-
tions of pentazocine show induction of local-
ised sclerosis in guinea pigs but not in rats.4

Pentazocine-induced fibrous myopathy
should be included in diagnostic considera-
tions when a parenteral narcotic agent is
required for management of chronic pain.

1 Schlicher JE, Zuchlke RL, Lynch PJ. Local changes at the
site of pentazocine injection. Arch Dermatol 1971;104:90–1.

2 Winfield JB, Greer K. Cutaneous complications of parenter-
ally administered pentazocine. JAMA 1973;226:189–90.

3 Steiner JC, Winkelman AC, deJesus PV. Pentazocine
induced myopathy. Arch Neurol 1973;28:408–9.

4 Joong S, Rollins JL, Lewis I. Pentazocine induced fibrous
myopathy. JAMA 1975;231:271–3.

5 Branick RL, Robert JL, Glyn JJ, Beatie JC. Talurn (pentazo-
cine) induced deltoid contractures. In: Proceedings of the
Western Orthopedic Association. J Bone Joint Surg 1976;58-
A:279.

6 Wolbrink AJ, Hsu Z, Bianco AJ. Abduction contracture of
the shoulders and hips secondary to fibrous bands. J Bone
Joint Surg 1973;55-A:844–6.

7 Swanson DW, Weddige RL, Morse RM. Hospitalized
pentazocine abusers. Mayo Clin Proc 1973;48:85–93.

8 Levin BE, Engel WK. Iatrogenic muscle fibrosis: arm levita-
tion as an initial sign. JAMA 1975;234:621–4.

9 Polestine RF, Millns JL, Spigel GT, Schroeter AL. Skin
manifestation of pentazocine abuse. J Am Acad Dermatol
1980;2:47–50.

Figure 2 (A) Muscle biopsy from right soleus
showing normal morphology; (B) muscle biopsy from
left quadriceps showing scar tissue consisting of
mature fibrosis tissue (Haematoxyoin & eosin stain;
bar = 50 µm)

Learning points

x pentazocine-induced myopathy is a rare
condition and should be looked for in all patients
using intramuscular pentazocine

x it should be considered in the diVerential
diagnosis of any atypical form of myopathy with
contractures

x multiple muscle groups should be evaluated by
EMG/biopsy as the disease may be restricted to
specific muscle groups

x diVerentiating this iatrogenic myopathy from
polymyositis/dystrophy is of immense prognostic
value
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Spontaneous rupture of a saphenous vein graft

Patrick Davey, David Gwilt, Colin Forfar

Summary
We present a case of spontaneous rupture
of a right coronary bypass vein graft in a
57-year-old woman 10 years after coronary
by-pass surgery. Although rare, this diag-
nosis should be considered in such patients
presenting with appropriate symptoms.

Keywords: coronary artery bypass graft; false aneu-
rysm; saphenous vein graft

Coronary artery rupture as a consequence of
interventional procedures is well described
both for native coronary vessels and for bypass
grafts.1 Spontaneous rupture in the absence of
intervention is rare, though described for native
vessels.2 3 Spontaneous rupture of a bypass
graft is an even rarer occurrence.

Case report

A 57-year-old woman presented with sudden
onset of chest pain, described by her as ‘explo-
sive’, and so severe as to ‘knock her to the
ground’. The pain was in the anterior chest,
radiated through to the back, and was exacer-
bated by deep respiration and by movement.
She felt nauseated and was breathless. Moder-
ately intense pain continued until admission to
hospital 4 hours later, by which time she had
experienced some minor haemoptysis. She had
undergone coronary surgery 15 years earlier,
with vein grafts to the left anterior descending
artery and diagonal branch; 10 years ago the
vein grafts were occluded, and she underwent
further coronary surgery, with grafts to the left
anterior descending artery (left internal mam-
mary artery) and the right coronary artery
(saphenous vein graft). Two years prior to the
current admission, angiography demonstrated
impaired left ventricular function, with an ejec-
tion fraction of 45%, occluded left anterior
descending artery, with a good distal internal
mammary artery graft, severe native circumflex
disease, and an occluded native right coronary
with the distal vessel supplied by an ectatic
bypass vein graft, measuring up to 2 cm in
diameter (figure 1). Medical management was
pursued.

Examination showed her to be in mild
distress, warm, heart rate 90 beats/min, with no
signs of heart failure and normal cardiac
auscultation. Saturation on finger plethysmog-
raphy was 76%. Chest X-ray showed cardiome-
galy with clear lung fields. Electrocardiography
(ECG) showed no new changes.

The most likely diagnosis was felt to be a pul-
monary embolus, though aortic dissection was
also considered. Computed tomography (CT)
scan revealed a unremarkable aorta, with an

abnormal structure lying behind the heart.
Transthoracic echocardiography (TTE) re-
vealed a small 1 × 2 cm fluid-filled structure
lying behind the left atrium. Twelve hours later
repeat TTE showed that this structure had
enlarged dramatically, resulting in severe com-
pression of the left atrium. Transoesophageal
echocardiography (TOE, figure 2) showed a
large mass behind and to the right side of the
heart. This structure had a thick rim, with spon-
taneous contract echo. Laterally there was a
thick rimmed structure divided by a thick
septum. Repeat CT scan of the chest (figure 2)
showed that contrast leaked into the posterior
structure. At urgent thoracotomy, a large false
aneurysm of the right coronary saphenous
by-pass graft was found, with extensive extrava-
sation of blood into the surrounding tissues.
Haemostasis was achieved, but it was not possi-
ble to wean her from bypass, and she died.

Discussion

Late rupture of a coronary bypass graft seems
very rare. In this case, rupture led to extrinsic
compression of the left atrium, and subsequent
left heart failure, hypoxaemia, haemoptysis and
death. Of particular interest was the diYculty
in establishing the correct diagnosis, which was
in part due to its rarity. At presentation, the
sudden onset of pleuritic chest pain, with
hypoxaemia and haemoptysis led to an initial
diagnosis of pulmonary embolism, though
common forms of vascular catastrophe, includ-
ing aortic dissection, were considered. Initial

Figure 1 Angiography of the venous bypass graft to
the right coronary artery. This figure shows a 6 French
diagnostic coronary catheter intubating the ectatic
right coronary graft.
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investigations were inconclusive, and it was not
until 12 hours later, after further bleeding into
the mediastinum had occurred, that investiga-
tions revealed the true nature of the problem.
Diagnosis was established by demonstrating
blood in the mediastinum on CT scanning as
well as a false aneursym of the coronary graft.
In other case reports diagnosis has usually been
suggested by CT scanning, though TOE has
been used, and diagnosis has been confirmed
either by coronary angiography or at surgery.4

The usual treatment is surgery to tie oV both
ends of the ruptured graft, with or without the
application of further grafts. In patients unfit
for surgery trans-catheter embolisation of the
false aneursyms may be a viable alternative.4

Rupture of vascular structures depends on
several factors, including wall stress, which in
turn will depend on blood pressure, and the
thickness of the vessel wall, as well as the size of
the vessel, according to the law of Laplace. An
important factor in the rupture of this bypass
graft may have been the antecedent aneurysmal
dilatation. Large numbers of coronary opera-
tions use veins as conduits and, as veins are
thin-walled structures, and as aneursymal dila-
tion of vein grafts is not infrequent, one might
expect to see spontaneous rupture more
commonly. Current data suggest, however, that
spontaneous rupture is unusual.5–8 It is possible

that the true incidence is underestimated, as
many patients with previous coronary surgery
who present with further chest pain may be
thought to have further myocardial ischaemia,
particularly if there are new ECG changes.
Death in these circumstances is rarely followed
by a post mortem, and thus the true diagnosis
may not be established. However in subjects
presenting with symptoms suggestive of a vas-
cular catastrophe, this diagnosis is worth
consideration. Furthermore, presentation can
be atypical, and therefore the diagnosis should
be considered in all patients who have had cor-
onary surgery with saphenous vein bypass
grafts who present with atypical chest pain,
superior vena caval obstruction, or mediastinal
masses.4

1 Drummer E, Furey K, Hollman J. Rupture of a saphenous
vein bypass graft during coronary angioplasty. Br Heart J
1987;58:78–81.

2 Atay Y, Yagdi T, Turkoglu C, Altintig A, Buket S. Spontane-
ous dissection of the left main coronary artery: a case report
and review of the literature. J Card Surg 1996;11:371–5.

3 Kearney P, Singh H, Hutter J, Khan S, Lee G, Lucey J.
Spontaneous coronary artery dissection: a report of three
cases and review of the literature. Postgrad Med J
1993;69:940–5.

4 Le Breton H, Pavin D, Langanay T, et al. Aneursyms and
pseudoaneurysms of saphenous artery bypass grafts. Heart
1998;79:505–8.

5 Shapeero LG, Guthaner DF, Swerdlow CD, Wexler L. Rup-
ture of a coronary bypass graft aneurysm: CT evaluation
and coil occlusion therapy. AJR 1983;141:1060–2.

6 Werthman PE, Sutter FP, Flicker S, Goldman SM. Sponta-
neous, late rupture of an aortocoronary saphenous vein
graft. Ann Thorac Surg 1991;51:664–6.

7 Murphy JP, Jr, Shabb B, Nishikawa A, Adams PR, Walker
WE. Rupture of an aortocoronary saphenous vein graft
aneurysm. Am J Cardiol 1986;58:555–7.

8 Kallis P, Keogh BE, Davies MJ. Pseudoaneurysm of
aortocoronary vein graft secondary to late venous rupture:
case report and literature review. Br Heart J 1993;70:189–92.

Retrocardiac
haematoma

Left
atrium

False
aneurysm

False
aneurysm

Lung consolidation

Right coronary
vein graft

Right coronary
vein graft Extensive

retrocardiac
haemorrhage

Descending
aorta

Figure 2 Top: TOE.
The orientation of the
probe is such that
structures on the right
side of the heart are
shown on the left side of
this photo, and those
behind the heart at the
top of the photo. A large
thick walled mass is seen
immediately adjacent to
the probe, extending
anteriorly for up to 5 cm,
and virtually obliterating
the left atrium. The
ectatic vein graft is seen,
together with its false
aneurysm, to the right of
the heart. Below:
Thoracic CT scan, with
contrast. This CT scan
demonstrates the con-
trast-filled right coronary
vein graft and, posterior
and medial to the graft,
the crescent-shaped false
aneurysm. There is a 5 ×
5 cm mass of extra-
vasated blood behind the
heart, which is lightly
stained with contrast

Learning points

x spontaneous rupture of a saphenous bypass vein
graft is rare, but does occur

x the most important aspect of diagnosis is
awareness of this late complication of coronary
artery bypass surgery

x diagnosis can be made by CT, MRI, TOE, or
coronary angiography

x haemostasis can be achieved either by surgery or
by trans-catheter embolisation
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