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Constrictive pericarditis as a complication of coronary
artery bypass surgery
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suMMARY Although it is now recognised as a rare complication of cardiac surgery, constrictive
pericarditis was diagnosed in three patients after coronary artery bypass surgery. The time interval
between cardiac surgery and the development of constrictive features varied from two to six weeks.
All three patients presented with severe congestive heart failure. Haemodynamic findings were

characteristic of constrictive pericarditis. Pericardial thickening detected by computed tomography
in one patient was useful in establishing a definite diagnosis. One of the patients had a serous
constrictive effusive pericarditis, and surgical pericardial drainage was needed. The other patient
underwent pericardiectomy with preservation of the grafts. The diagnosis of constrictive pericarditis
should be considered in patients presenting with unexplained right sided heart failure after cardiac
surgery.

Constrictive pericarditis is an uncommon disease but
an important one to recognise as it is potentially cur-
able. Bacterial infection of the pericardium after car-
diac surgery is a rare but recognised cause of constric-
tive pericarditis,I but the development of constriction
without overt preceding infection has only recently
been reported.2-5

Constrictive pericarditis can be induced experimen-
tally by trauma and by injection of autologous blood
in the pericardial sac.6 Traumatic haemopericardium
with subsequent development of constrictive pericar-
ditis has been reported.7 It is surprising that constric-
tive pericarditis does not complicate cardiac surgery
more often.
We report the clinical presentation, diagnosis, and

management of three patients who developed con-
strictive pericarditis as a complication of coronary
artery bypass surgery.
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Case reports

CASE 1
A 67 year old Greek man gave a three year history of
typical exertional angina. He was otherwise in good
health. There was a history of hypertension, and he
had diabetes mellitus controlled by glibenclamide.

Fig. 1 Chestx rayfilm ofcase) before pericardectomy showing
mild cardiomegaly and clear lungfields.
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Physical examination was unremarkable, and both the
electrocardiogram and chest x ray examinations
showed no abnormality (Fig. 1). Cardiac catheterisa-
tion showed good left ventricular function with
inferior hypokinesia. Coronary angiography detected
a normal left main stem and three vessel disease. In
March 1981 he had saphenous bypass grafts placed in
the left anterior descending, the marginal branch of
the circumflex, and the right coronary arteries. The
pericardium was left open. His postoperative course
was uneventful, but in retrospect his electrocardiog-
ram on discharge showed low voltage and poor prog-
ression of the R wave. Chest x ray examination
showed a normal heart size with a left pleural effu-
sion. Six weeks later in Greece he started to complain
of tiredness, breathlessness, and ankle swelling. He
was apyrexial, and a pericardial rub was heard. Chest
x ray films showed cardiomegaly. Postcardiotomy
syndrome was diagnosed. He was given diuretics and
steroids and his condition improved. His heart size
decreased on chest x ray examination (Fig. 1), but his
symptoms recurred.

Six months after the operation he was referred
back to London. On physical examination his venous
pressure was 15 cm with an M shaped contour. There
was no pulsus paradoxicus, and an early third heart
sound was heard. His chest x ray film was clear, and
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Fig. 2 Haemodynamicfindings in case 1. Right vtwnicular
(RV) and left ventricular (LV) end diastolic pressures are
similarly raised with a dip-plateau contour. Note the early dip
approaching the zero level (mm Hg).
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his liver was palpable 4 cm below the costal margin.
There was ascites and ankle swelling. An electrocar-
diogram showed sinus rhythm with low voltage. Car-
diac catheterisation showed a very small vigorously
contracting left ventricle and no change in the native
coronary anatomy. There were three patent grafts. A
right ventricular angiogram was normal. The
haemodynamic measurements were typical of constr-
iction with similar high diastolic pressures in both
ventricles. An early dip and plateau were seen in the
pressure tracings of both ventricles (Fig. 2). At
pericardiectomy a mass of dense fibrous tissue filled
the anterior mediastinum and was adherent to the
pericardium. The anterior and lateral surfaces of the
pericardium were excised in between the grafts,
which were not disturbed. His symptoms and con-
strictive features resolved slowly but completely over
the following six months.

CASE 2
A 55 year old man sustained an anterior myocardial
infarct in April 1982. Since then he complained of
typical exertional angina. He smoked 50 cigarettes a
day. There was no history of hypertension. Diabetes
mellitus was diagnosed in 1981 and controlled with
oral hypoglycaemic agents. He was admitted for
investigation in December 1982. Physical examina-
tion was unremarkable. An electrocardiogram showed
sinus rhythm and signs of an old inferior myocardial
infarction. Chest x ray films were normal. Left ven-
tricular angiography showed inferior dyskinesia with
overall good function. Coronary angiogram showed a
left main stem stricture and three vessel disease.
Coronary bypass graft surgery was performed a
month after admission; four saphenous grafts were
inserted. His postoperative course was uneventful,
and he was discharged 10 days later taking aspirin and
dipyridamole. At the time his electrocardiogram
showed minor ST-T changes and slightly lower vol-
tage than before the operation. Chest x ray examina-
tion showed the heart to be at the upper limit of nor-
mal size.
A month later he complained of sickness, tiredness,

breathlessness, and ankle swelling over the previous
two weeks. On physical examination he was apyrexial,
and the venous pressure was 15 cm with pulsus para-
doxicus of 15 mm Hg. His chest x ray film was clear.
Auscultation detected an early third heart sound.
There was gross ascites and ankle swelling. An elec-
trocardiogram showed very low voltage. Chest x ray
examination indicated slight cardiomegaly with bilat-
eral pleural effusions. At cardiac catheterisation
haemodynamic measurements were typical of con-
striction (Fig. 3). The left ventricular -angiogram-
showed a small vigorously contracting chamber. The
native coronary arteries were unchanged. There were
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Fig. 3 Haemodynamicfindings in case 2. Right ventricular
(RV) and left ventricular (LV) end diastolic pressures are
similarly raised. The early dip does not approach the zero level
(mm Hg).

three patent grafts. Echocardiography showed a
pericardial effusion. Attempted pericardial tap was
unsuccessful. He was referred for radical pericardec-
tomy. At operation the pericardium was thickened,
and severe adhesions to the mediastinum and sternum
were found. A pericardial effusion with blood clots
was drained. Because of dense adhesions between the
four grafts and the pericardium an attempt at radical
pericardiectomy was abandoned. During the following
day the gross ascites and ankle swelling subsided. Ten
days later his condition was considerably improved.
An electrocardiogram still showed low voltage. Two
months later M mode and cross sectional echocardiog-
raphy showed pericardial thickening (Fig. 4).

CASE 3
A 47 year old man had a history of myocardial infarc-
tion complicated by ventricular fibrillation in 1980.
Since then he had exertional angina. He smoked 12
cigarettes a day. He was admitted for investigation in
June 1982. Physical examination showed no abnor-
malities. Electrocardiogram showed signs of old
inferior and anterior myocardial infarction. A heart
size at the upper limit of normal and clear lung fields
were evident on the chest x ray films. Cardiac
catheterisation showed overall good left ventricular
function, but there was anteroapical dyskinesia.
Coronary angiography indicated two vessel disease.
He was referred for coronary bypass surgery and had
two saphenous grafts three days after admission. His
postoperative recovery was uneventful. At discharge,

his electrocardiogram showed minor ST-T changes
and lower voltage than before the operation. The
heart shadow was unchanged on x ray examination.
A month later when seen as an outpatient he com-

plained of feeling that his head and neck were con-
gested and of tiredness, breathlessness, and ankle
swelling during the last few days. On physical exami-
nation his venous pressure was 8 cm with an M
shaped pulse contour. His chest was clear, and heart
sounds were normal. There was pitting oedema over
both ankles. An electrocardiogram showed low vol-
tage. On chest x ray examination the heart size was
unchanged, but small bilateral pleural effusions were
seen. Ventilation perfusion scan, superior vena cava-
gram, and left leg venogram were normal. Echocar-
diogram showed no pericardial effusion. Computed
tomography of the thorax indicated pericardial
calcification and thickening (Fig. 5). At cardiac
catheterisation the right ventricular angiogram
showed a small, but well contracting chamber. Right
sided haemodynamic measurements were characteris-
tic of constriction. Constrictive pericarditis after car-
diac surgery was diagnosed. As the patient was unwil-
ling to undergo further surgery it was decided to defer
pericardiectomy.He was seen three months later when
his symptoms and clinical features were unchanged.

RV

V.-

Fig. 4 M mode echocardiogram of the left ventricle in case 2
showing parallel motion of the visceral and parietal pericardial
layers, implying that they are adherent (arrows). PW, posterior
wall; IVS, interventricular septum; RV, right ventricle.

207

oliooo- 00,0,

t p

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.51.2.205 on 1 F
ebruary 1984. D

ow
nloaded from

 

http://heart.bmj.com/


Ribeiro, Sapsford, Evans, Parcharidis, Oakley

Fig. 5 Serial chest computed tomograms (case 3) showing extensive pericardial calcification (arrows).

Discussion

Constrictive pericarditis as a consequence of cardiac
surgery was first recognised at necropsy8 and seems to
be a surprisingly rare complication of cardiac surgery.
A few cases have been reported after coronary artery
bypass surgery,235 prosthetic valve replacement,5 9
and atrial septal repair.'0 The diagnosis should be
suspected in patients presenting with right sided heart
failure after operation, even if there is associated left
ventricular failure.2
One of the reasons for the late emergence of con-

striction as a complication of cardiac surgery is the
difficulty in recognising it in patients who have had
surgery for congenital or valvular heart disease and
who often have other reasons for raised venous filling
pressures. The symptoms and clinical features in our

patients, who had only coronary disease, were typical
of constrictive pericarditis." The pathological
findings varied from constrictive effusive pericarditis
in the patient (case 1) with pericardial thickening,
adhesions, and a pericardial effusion containing blood
clots to those of established chronic constrictive
pericarditis as described by Paul Wood.12
The main differential diagnosis in patients present-

ing with signs of constriction early after cardiac
surgery is between constrictive effusive pericarditis
and late cardiac tamponade. Haemodynamic studies
in serous effusive constrictive pericarditis show a
prominent dip plateau ventricular pressure.'3 The
early dip does not approach the zero level (mm Hg) as
in chronic constrictive pericarditis as a result of the
effusive element.13 14 In cardiac tamponade the early
diastolic dip is absent.'4 15 This is explained by the
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Constrictive pericarditis as a complication of coronary artery bypass surgery

tense effusion that prevents filling of the ventricles
from early diastole. Furthermore, the venous pressure
wave form in serous effusive constrictive pericarditis
shows equal systolic and diastolic descents (xy),13
whereas in cardiac tamponade the y descent is
absent.'3 15 Computed tomography is diagnostic in
showing pericardial thickening or effusion as well as
their degree and location. In addition these scans
show the haemodynamic consequences with a small
narrow left ventricle with a sinusoidal septal con-
tour when constriction is severe.'6 Perioperative right
ventricular infarction should also be considered. The
characteristic haemodynamic findings, right ventricu-
lar angiography or MUGA scan, or cross sectional
echocardiography will exclude it.'7 18
The pathogenesis of postoperative pericardial con-

striction and the reasons for its rarity are not fully
understood. Residual blood elements within the
pericardial sac, especially in those areas of major
involvement, have been found at cardiac surgery in
most patients with chronic constrictive pericarditis of
various aetiologies. '9 Even more important are Cohen
and Greenberg's findings of organised haematoma,
loculated clots, and unclotted viscous blood during
pericardectomy within the pericardial space in
patients with constrictive pericarditis after cardiac
surgery.9 Injection of autologous blood into the
pericardial cavity failed to produce constrictive
pericarditis in animals. Nevertheless, when the
pericardium was temporarily dried and blood was
injected into the pericardium of rabbits severe adhe-
sions between pericardium and epicardium
developed.20 Furthermore, in dogs haemopericar-
dium as a result of trauma was followed by clinical
and pathological evidence of constrictive pericarditis.6
This suggests that blood and trauma may be impor-
tant factors in the pathophysiology of constrictive
pericarditis after cardiac surgery. In humans, con-
strictive pericarditis after traumatic haemopericar-
dium has been well documented.21 22 To support this
concept, there is experimental evidence of decreased
pericardial mesothelial fibrinolytic activity after
mechanical injury.23 Alternatively, a clinically unde-
tectable low grade infection may be a contributive
factor. A role for the postcardiotomy syndrome in the
pathogenesis of constriction is another possibility.
The high incidence of this syndrome,24 however,
makes it difficult to establish a link with the rare
occurrence of constrictive pericarditis after cardiac
surgery.

Different surgical techniques are used to avoid fluid
accumulation within the pericardium. In our institu-
tion the pericardium is left open to permit drainage
into the pleural spaces and mediastinum. Further-
more, a pericardium not properly protected during
surgery will shrink and if closed may lead to constric-

tion.25 Even when the pericardium is not closed con-
strictive pericarditis may develop.9 Douglas et al
found frequent blood clots around the heart when the
pericardium was left open in those cases in which
reoperation was necessary for excessive bleeding.26
Most postoperative bleeding originates from struc-
tures outside the pericardium.25 This would favour
closing the pericardium. Cunningham et al in their
series found no intrapericardial clot when reoperation
for excessive bleeding was performed when the
pericardium was closed.25 Also, far fewer pericardial
effusions were present when the pericardium was left
closed.25

Pericardial irrigation with povidone-iodine solution
has been implicated as a contributory factor in the
pathogenesis of postoperative constrictive pericar-
ditis.2 None of our patients was exposed to this solu-
tion. The available experimental evidence and the
absence of adhesions after peritoneal irrigation make
it unlikely.2 Interestingly, constrictive pericarditis has
been reported after pericardial irrigation with Dakin's
solution.27

Medical treatment with diuretics and steroids has
been successful in resolving constrictive signs in two
instances after cardiac surgery,5 probably by facilitat-
ing reabsorption of pericardial fluid and thus revers-
ing the effusive element in serous effusive constrictive
pericarditis. Constrictive features were relieved by
surgical drainage in one of our patients; radical
pericardectomy may be needed in the future. Saphen-
ous vein grafts have been nicked during attempts at
pericardiectomy.5 Our patient had three patent grafts
with dense adhesions to the pericardium. Attempts at
radical pericardiectomy were abandoned.

Radical pericardiectomy is the treatment of choice
in constrictive pericarditis. It entails removal of virtu-
ally the entire parietal pericardium from all cardiac
surfaces. Delayed recovery after partial pericardiec-
tomy has been attributed to myocardial atrophy dur-
ing long periods of constriction.28 Somerville sug-
gested that inadequate decortication was responsible
for the delayed improvement and persistence of con-
strictive symptoms.28 This concept has been sup-
ported by the report of eight successful reoperations
for constrictive pericarditis with various other
aetiologies after inadequate pericardial decortica-
tion.28

After coronary artery bypass graft surgery radical
pericardectomy may be impossible without sacrificing
the grafts. Incomplete pericardiectomy, as carried out
in our first patient, was adequate, but it would be very
difficult to achieve if needed in our second patient.
The likely course of events, as constrictive pericarditis
develops, suggests the need for early recognition with
surgical removal as soon as possible of all
intrapericardial blood clots and fluid with as much
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pericardium as can be excised.

CONCLUSIONS
There is evidence that blood accumulation within the
pericardial space plays an important part in the
pathophysiology of constrictive pericarditis secondary
to cardiac surgery. Possibly with secondary failure of
the mechanisms of dissolving blood clots by the
pericardial mesothelial cells.
The diagnosis should be considered in patients pre-

senting with right sided heart failure after cardiac
surgery. Computed tomography is the best available
method of screening postoperatively patients in whom
there is a suspicion of developing constriction.
Haemodynamic studies will confirm the diagnosis.

Radical pericardiectomy is the treatment of choice.
Medical treatment or surgical drainage may, however,
partially resolve the constrictive signs when an effu-
sive element is also present in constrictive pericarditis
so avoiding the potential risk of graft damage during
decortication.
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