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In t raopera t ive and early postoperat ive prob-
lems a n d complications fol lowing coronary by-
pass surgery have been well descr ibed . T h e 
team a p p r o a c h by the su rgeon , anesthesiologist, 
cardiologist , nurse , and respira tory therapis t 
can prevent most complications or they can be 
quickly correc ted , and most pat ients discharged 
10 days a f t e r surgery . At this point the average 
pa t ien t is improv ing rapidly, but 6 to 8 m o r e 
weeks of recupera t ion are r equ i red for total 
recovery. Dur ing this t ime the care of the pa-
t ient generally reverts to the r e f e r r i n g physi-
cian. T h e un ique problems a n d complications 
which may arise d u r i n g this recovery phase a re 
the subject of this review. 

Clinical material 

T h e clinical course of 100 consecutive pat ients 
was reviewed d u r i n g the 6- to 8-week recovery 
phase a f t e r hospital d ischarge following coro-
nary revascularization surgery at the Cleveland 
Clinic Hospi tal . T h e study g r o u p consisted of 94 
m e n and 6 women aged 30 to 72 years. All 
received at least one saphenous vein coronary 
bypass g ra f t between July 1969 and July 1974. 
Of the 100 patients , 40 received two vein graf ts , 
45 received th ree vein graf t s , a n d eight received 
a lef t in ternal m a m m a r y ar tery bypass g ra f t . 
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Seven received m a m m a r y ar tery im-
plants , and three had mitral valve re-
p lacement in addit ion to coronary ar-
tery surgery . O n e pat ient had ven-
tr icular aneurysmectomy in addi t ion 
to a single bypass g ra f t . 

Results 

T h e average pat ient was dis-
cha rged on or about the 10th postop-
erative day. T h e status at this t ime 
was generally one of rapid improve-
m e n t , but with considerable weak-
ness, m o d e r a t e anemia , occasionally 
slight fever f r o m h e m a t o m a s , and 
lessening incision d iscomfor t . All pa-
tients a t t ended a homego ing class at 
which general aspects of r ecupera -
tion at h o m e were discussed. Each 
pa t ien t was also instructed specifi-
cally r ega rd ing medicat ion, diet , ac-
tivity, and any o the r special precau-
tions to be taken following hospital 
d ischarge . A booklet h ighl ight ing 
these instructions was given to each 
pa t ient . Rout ine ant icoagulat ion was 
not used except a f t e r valve replace-
m e n t . 

At the t ime of hospital d ischarge 
the e lec t rocardiogram general ly 
showed d i f fu se S-T and T wave 
changes of resolving pericardi t is 
which cleared within a m o n t h . Recur-
r e n t acute pericardit is may occur as 
pa r t of the pos tper icard io tomy syn-
d r o m e , but there have been no in-
stances of chronic constrictive peri-
carditis. Cardiac t a m p o n a d e did not 
occur later than 10 days pos topera-
tively in this s tudy g r o u p . 

D u r i n g the 6 to 8 weeks of conva-
lescence following hospital d ischarge , 
the average pat ient p rogressed rap-
idly. Most could safely walk u p and 
d o w n stairs without diff iculty imme-
diately. T h e r e was no need for pro-
longed bed rest in the absence of 

congestive hea r t fa i lure , but fat igue 
persisted about 1 m o n t h . Incision dis-
comfo r t gradual ly subsided a f te r 
about 4 weeks. Most pat ients could 
walk 1 mile by 6 weeks and were en-
couraged to build u p to this. Most 
pat ients were feel ing well and re-
t u r n e d to work abou t 8 weeks follow-
ing hospital d ischarge . However , 
some morbidi ty persisted or devel-
o p e d d u r i n g this recovery phase . 

Minor complications {Table 1) 
In the fol low-up of this series of 

100 pat ients d u r i n g this pe r iod , 38 
had no significant problems, 45 suf-
fe red t ransient m ino r complications, 
and 17 su f f e r ed ma jo r complications, 
a l though most were t ransient and 
cleared completely. T w o of the 100 
pat ients died d u r i n g this per iod: one , 
a 60-year-old m a n died of massive 
pu lmonary embolus 4 days a f te r hos-
pital discharge; the o ther pat ient , a 
69-year-old m a n , suddenly collapsed 
with an a p p a r e n t a r rhy thmia 2 
mon ths following discharge. 

Incision problems were inf re -
quen t . F o u r pat ients had late wound 
infect ion, and one requ i red repa i r of 
a r u p t u r e of the infected f emora l ar-
tery cannula t ion site 3 weeks postop-
eratively. Nonincisional neu romus -
cular chest pain was very c o m m o n 
the first 2 mon ths following hospital 
discharge. Twenty-six patients had 

Table 1. Minor complications, 45 
pat ients 

N o . of pa-
Compl ica t ions t ients 

N e u r o m u s c u l a r c h e s t p a i n 2 6 
M i n o r p s y c h i a t r i c p r o b l e m s 2 0 
P e d a l e d e m a 12 
W o u n d i n f e c t i o n s 5 
H o a r s e n e s s 5 
P e r i p h e r a l n e r v e d a m a g e 4 
P e r i a r t h r i t i s o f t h e s h o u l d e r 4 
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significant ne u romuscu l a r chest 
pa in , and most of these pat ients had 
significant anxiety o r depress ion be-
fo re or a f t e r surgery . Many of these 
had ne u rom us c u l a r chest pain pr ior 
to surgery . Most r e s p o n d e d well to 
reassurance , increased activity, hea t , 
analgesics, muscle re laxants , a n d sed-
atives. 

Hoarseness secondary to endo t ra -
cheal intubat ion was c o m m o n in the 
immedia te postoperat ive pe r iod , and 
usually cleared within a few days. In 
five pat ients it persisted a f t e r hospital 
discharge, and in f o u r of these it 
cleared within 1 m o n t h . In one pa-
tient hoarseness was still p resen t 1 
year la ter . T h e usual cause was vocal 
cord i rr i ta t ion, and no specific ther-
apy was r equ i r ed . 

Mild pedal e d e m a in the d o n o r leg 
persisted in 12 of the 100 pat ients at 8 
weeks. Th i s was not a significant 
p rob lem a n d usually r e s p o n d e d well 
to elevation of the leg a n d wear ing 
elastic stockings. 

Per iphera l nerve d a m a g e due to 
tract ion o r pressure persisted in f o u r 
of the 100 pat ients . T w o pat ients had 
u lna r nerve t r auma; one pat ient had 
med ian nerve t r a u m a , and one pa-
tient s u f f e r e d hypoglossal nerve 
d a m a g e . Resolution occur red g radu-
ally in all. 

Periar thri t is of the shoulders oc-
cu r r ed in f o u r pat ients a f t e r hospital 
d ischarge a n d was most c o m m o n in 
f e a r f u l or inactive pat ients . Th i s can 
be p reven ted by range of mot ion ex-
ercises a n d early ambula t ion immedi-
ately postoperat ively. Established 
per iar thr i t is of the shoulders later re-
s p o n d e d to range of mot ion exer-
cises, local steroid injections, and 
ant i - inf lammatory d rugs . 

Twenty patients had significant 
emot ional problems d u r i n g the 6- to 
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8-week post-hospital recovery phase , 
but all eventually recovered . Anxiety 
o r depress ion or both were the com-
mones t manifesta t ions of emotional 
p rob lems and occasionally they were 
diff icult to manage . No psychotic 
breaks were observed, bu t some pa-
tients were temporar i ly disabled by 
their emot ional symptoms, despite an 
excellent surgical result . Reactive de-
pression was especially c o m m o n and 
several patients a d o p t e d the sick role. 
Most had preopera t ive emotional 
problems as well. Some of these pa-
tients expected the opera t ion to solve 
their emot ional p rob lems , and were 
d isappointed if it did not . T h e vast 
majori ty of patients were del ighted 
and relieved u p o n recovery f r o m cor-
onary ar tery surgery . 

Major complications (Table 2) 
Seventeen pat ients exper ienced 

ma jo r complications in the post-dis-
charge recovery per iod . Most prob-
lems were t rans ient , bu t two resulted 
in dea th . 

Acute myocardial infarc t ion was a 
very r a re complication the first 2 
mon ths a f t e r hospital discharge. 
Only 1 of the; 100 pat ients reviewed 
su f f e r ed a nonfa ta l myocardial in-
farct ion d u r i n g this pe r iod . 

Angina pectoris was relieved com-
pletely in 80 of the 100 pat ients . How-

Table 2. Major complications, 17 
patients 

Compl ica tons N o . o f pat ients 

F e v e r 17 
A r r h y t h m i a s 

N o n f a t a l 9 
F a t a l 1 

N o i m p r o v e m e n t in A P 3 
P o s t c a r d i o t o m y s y n d r o m e 3 
P o s t p e r f u s i o n s y n d r o m e 2 
H e p a t i t i s 2 
A c u t e M I 1 
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ever , in a few of these pat ients angina 
pectoris developed later with in-
creased activity. Angina persisted but 
was r educed in 17 pat ients in the 
g r o u p . T w o of these 17 pat ients ex-
per ienced a change in the location 
and character of the angina pectoris, 
suggest ing that a d i f f e r e n t area of the 
myocard ium was giving rise to the 
symptoms following successful relief 
of ischemia in the p r imary sympto-
matic area . In three pat ients angina 
pectoris was u n c h a n g e d following by-
pass surgery . Repeat coronary arteri-
og raphy 1 year later in these th ree 
pat ients showed occlusion of five of 
their six graf ts . Ar rhy thmias were 
seldom a p rob lem. Early postopera-
tive a r rhy thmias are c o m m o n and are 
t reated vigorously, so many patients 
r e tu rn h o m e on a r eg imen of digitalis 
o r an t ia r rhy thmic d rugs . Seven of 
the 100 patients reviewed had persist-
ing p r e m a t u r e beats 8 weeks postop-
eratively, but in six they caused no 
symptoms or complications. O n e pa-
tient with p r e m a t u r e ventr icular con-
tractions on discharge was taking 
p roca inamide hydroch lor ide (Pro-
nestyl) and su f f e r ed a fatal a r rhy th-
mia wi thout infarct ion 2 mon ths post-
operat ively. T w o pat ients su f f e r ed 
paroxysmal atrial fibrillation with 
spon taneous reversion to sinus 
r h y t h m . 

Seventeen patients had late fever 
f r o m a variety of causes following 
hospital discharge (Table 2). T h r e e 
pat ients had late infect ion in the leg 
incision. O n e pat ient had an infec-
tion in the chest incision. Four pa-
tients h a d late u r inary tract infect ion. 
T w o patients had in t e rcu r ren t viral 
infect ions d u r i n g the 6- to 8-week re-
covery pe r iod . O n e pat ient had per-
sistent h e m o t h o r a x , and fever 
cleared a f t e r thoracentesis . T h r e e 
pat ients had thrombophlebi t i s with 
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fever , and two of these su f f e r ed pul-
monary infarc t ion, one fatal. Two 
patients had clinical hepatitis a f t e r 
hospital d ischarge. O n e pat ient suf-
f e red d r u g fever due to propoxy-
p h e n e hydrochlor ide (Darvon). 

T h e postcardiotomy syndrome oc-
cu r red in th ree patients in the study 
g r o u p 2 to 6 weeks following surgery . 
T h e commones t t ime of onset is usu-
ally about 2 weeks a f t e r surgery in 
r epor t ed series. It is also called the 
pos tper icardio tomy synd rome and 
may be equivalent to the postmyocar-
dial infarct ion synd rome (Dressler's 
syndrome) . T h e postcardiotomy syn-
d r o m e is t hough t to be due to an 
i m m u n e reaction against antigenic 
pericardial and myocardial prote ins 
released into the general circulation 
at the t ime of the cardiac surgery . 
T h e s e pat ients have ant i -hear t anti-
bodies. T h e clinical picture consists 
of fever , cough , chest pain, and 
dyspnea . Pericarditis with r u b and ef-
fus ion are characteristically present . 

Pleurisy with pleural r u b and e f f u -
sion commonly occur and an e lement 
of pneumoni t i s with rales and pu lmo-
nary infi l trates on the chest film may 
also occur . T h e white blood cell 
coun t is characteristically elevated 
and the eosinophil count may be in-
creased. T h e clinical p ic ture may re-
semble pu lmona ry infarc t ion. It is a 
self-limited react ion, bu t symptoms 
a re f requen t ly severe and requi re 
t r ea tmen t . It usually r e sponds well to 
salicylates, and o t h e r ant i - inf lamma-
tory d rugs may also be effective. Oc-
casionally, steroid the rapy may be re-
qui red which provides dramat ic re-
lief; the pain usually clears within 24 
hou r s . T w o patients in the study 
g r o u p r e s p o n d e d p rompt ly to pred-
nisone, and one r e s p o n d e d well to 
indomethac in . 

T h e pos t -per fus ion synd rome , also 
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known as the p o s t - p u m p s y n d r o m e , 
occu r r ed in two of the 100 pat ients 
3 V2 a n d 4V2 weeks a f t e r surgery and 
was character ized by fever , spleno-
megaly, and l y m p h a d e n o p a t h y . 
Rarely, hepa tomegaly and a macular 
p a p u l a r rash have been described 
with this synd rome . Atypical lympho-
cytes were present in the pe r iphera l 
blood smear and are characterist ic of 
the s y n d r o m e . T h e he terophi le ag-
glut inat ion reaction was negative. 
This synd rome generally appear s 3 to 
7 weeks following ca rd iopu lmonary 
bypass and spontaneously resolves 
over a per iod of 1 to 3 m o n t h s . T h e 
course is characteristically ben ign 
with spon taneous resolut ion. Clini-
cally, it resembles infect ious mono-
nucleosis or infectious hepati t is . It is 
t h o u g h t to be d u e to the Ebste in-Barr 
virus o r the cytomegalovirus f r o m 
t r ans fused blood. I m m u n o f l u o r e s -
cent s tudies, complemen t fixation 
studies, and recent viral cu l ture tech-
niques a re now available to ident i fy 
the causative o rgan i sm. Th i s compli-
cation is c o m m o n e r in patients who 
receive several t ransfus ions or who 
are debil i tated by chronic illness o r 
immunosuppress ive d rugs . 

Clinical postoperat ive hepatit is oc-
cu r red in two of the 100 pat ients . T h e 
clinical p ic ture was t ransient j aund ice 
and i m p a i r m e n t of liver func t ion 
with spon taneous resolut ion. Nei ther 
pat ient su f fe red p e r m a n e n t liver 
d a m a g e . Post t ransfusion hepati t is 
may be d u e to hepatit is A or hepati t is 
B virus, and results of recent studies 
suggest that o the r similar, poorly de-
f ined viruses can give this p ic ture . 
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New ant ibody studies including Aus-
tralia ant igen and surface ant igen 
may be he lp fu l in diagnosis. Trea t -
ment is symptomat ic and suppor t ive . 
T h e two patients s u f f e r i n g postoper-
ative hepatitis in the g r o u p studied 
r e sponded completely to conserva-
tive the rapy . Th i s complication can 
be minimized by the use of volunteer 
donors , and carefu l screening of do-
nors to detect hepati t is ant ibodies, 
and by the use of f r ozen blood. 

Conclusion 

O u r exper ience with m o r e than 
9,000 coronary bypass opera t ions in-
dicates that pat ients to lera te coronary 
revascularization surgery well. Fol-
lowing hospital d ischarge , recovery is 
generally rap id , and serious compli-
cations are r a re . T h e complications 
and sources of morbidi ty d u r i n g this 
recovery per iod have been reviewed 
in a fol low-up of 100 pat ients . T h e 
majori ty of p rob lems were self-lim-
ited o r r e sponded well to the rapy . 
Eighty patients were f r ee of angina 
pectoris d u r i n g this early convales-
cent pe r iod , a n d an addi t ional 17 ex-
per ienced r educed ang ina pectoris. 
Most were ready to r e t u r n to work 8 
weeks a f te r hospital d ischarge . We 
know that the major i ty of g ra f t clo-
sures and ma jo r complicat ions occur 
soon a f t e r coronary surgery . Patients 
do ing well 6 to 8 weeks following suc-
cessful coronary bypass surgery have 
successfully wea thered the major 
source of morbidi ty, and the majori ty 
can look fo rward to a r e t u r n to nor-
mal activity, a full and active life, and 
a good prognosis . 
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