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{;peatine Kinase and its Isoenzyme HB 

in Patients After Open Heart Surgcy: 

Suggested Upper Normal Reference Values 

Summary 

Serum total creatine kinase{CKI and its isoenz~me MB (CKM~) 

were measured before and 4, 24, 48 and 72 hours after termination 

of cardiopulmonary bypass in 3 groups of patients undergoing (II 

a.tr iot.omy, (Ill Ventriculotomy and (1111 ~oronary artery bypass 

All patients were free of postoperative complications 

and myocardial infarction as defined by clinical course, 12 lead 

ECG and 2D echocardi~graphy. The peak elevation of CK and CKMB 

d t 2 ,th . 4th h ..... 1 occurs a. 4 and our respec~1ve y and then 1 ra.dua l i y 

declined. There was no rela.tion between the pea.k level of rise of 

CK or CKMB with cross-c!a.mp time or bypa.ss time. The 95th 

pecsnt i i e va.lues of a.bso lute CKMB level a.t 4. 24, 48 and 72 

hours <Table 51 may suggest perioperative myocardial infarction 

with specificity of 95•. In addition, the rising value of CKMB 

beyond 24 hours after the termination of bypass may also suggest 

occurence of myocardial infarction. 

Key words: cardiopulmonary bypass, perioperative myocardial infa-

ration, CK, CKMB, atrial septal defect, ventricular. tetralogy of 

Fallot, Coronary artery surgery. 
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l 
uncomplicated cardiac surgery rise of cardiac enzymes is no~yg,!~ 
a result of obligatory cardiac and noncardiac tissue damage. 

Various contributing factors include (11 chest muscle trauma; (2) 

ha.nd l i ng. incision and suturing of atria or ventricles; 

effects of hypoxia, hypothermia. difibrillation and -bypass on 

c;;.rd ia.c d ...J - t - - '4' h t . - 17. 16 an noncaru1ac .1ssue; and ' ~ emcaYSlS. t1oreover 

with altered microvascular permiability and alteration in 

function of hepatic and renal subsystems associated with 

postbypass status, the kinetics of CK and CKMB release and 

disposal can possibly be altered. 

Some of the previous workers have suggested establishment of 

profile of enzyme release as sensitive and specific marker of 

PMt. 1 • 6 • 13 • 19 • 20 The exact normal reference values are partly 

a..ffected d . ~ t' d f ! • 21 t: h . d ' 1frerent ma.no .s o anaaYSlS, . a 1n ividual iabo-

ratory standards and surgical and bypass techniques followed. 

Hence it is important to establish the value for each institute, 

a.nd proba.b i y for ea.ch 
5,19 

procedure. 

Materials and Methods 

Patients; Consecutive patients who underwent surgery fat atrial 

septal defect closure Cgroup 1: atriotomyJ; transvantricular 

repair of ventricular septal defect or tetralogy of Fallot Cgroup 

11: ventriculotomy); and coronary artery bypass surgery\CABG 

group iiil were selected. Patients in group I and ll were free 

of any clini~ally significant coronary disease. Any patient dave-

loping si.nificant postoperative hemodynamic compromise or PMI by 

clinical course, ECG or new regional wall motion abnormality on 

2D echocardiogram were excluded. 
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Statistics: Mean + 1.9650 was taken as the upper normal cutoff 

value to give 95~ specificity for diagnosis of PMI. 
Students t 

test \.,as 
difference 

used with Bonferroni 
between the groups at 

correction to 
ea•::h time point. 

find 
A p 

out 
va.lue 

the· 
of 

<0.016 was considered as significant. Relation of bypass time 

and cross-clamp time to the peak rise of CK and CKMB was 

evaluated by coefficent of correlation. Age and sex wise analysis 

was not done as there were too few patients in these subgroups to 

make sensible comparisons. 

Results 

The baseline data of the patients and surgical 
procedures 

ara shown in table 1. As shown in table 2 total serum CK and CKMB 

were norma.l 
in all 3 groups at 0 hour. There was a marked rise 

in both CK and CKMB in all patients after sutgery. The mean peak / 

CKMB occured at 4 hours. While the peak of total CK was broad 

based and ill-defined, there was a tendency towards peak at 24 

hours. 
After the peak there was a bontinuous downward trend. 

CKMB reached normal values by 72 hours, while total CK was stilt 

significantly elevated as compared to baseline value. None of the 

patient show•d a second peak in either CK or CKMB. Table 3 shows 

the number of patients showing peak values at different times. 

Time to peak was more uniform with CKKB as compared to total CK. 

The mean + SE of mean values of both CK and CKMB at •ach 

point in time for each group are plotted in Fig. 1 and 2. The 

exten~ of overlap of ventriculotomy group with other 2 groups was 

minimal 
particularly for CKMB. Statistical significance of the 

difference between various groups is shown in table 4A. 
Overall 
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for both CK and CKMB group II had significantly higher values 

than either group I or [l at each time point. Group I and Ill 

. . l s1m1.a.r for both CK and CKMB. All values were still high for 

ventriculotomy group at 72 hours. There was poor correlation 
between either bypass time or the crossclamp time and the peak 

laval of CK and CKMB achieved in postoperative course (Table 4bl. 

Discussion~ 

This study confirms that open heart surgery, even in absence 

of complications, causes substantial release of CK and CKMB in 

postoperative hours. The minimal myocardial damage accompaning 

cardiac surgery as estimated by metabolic and ultrastructural 

studies of myocardial biopsy has bean shown to be 2 

gramequivalents 
11 only. Major release occurs from extracardiac 

sources. Apparent extra release of CKMB activity runs parallel 

with massive release of CK activity from skeletal muscles damaged 

11 
by surgery. 

Yariety of biochemical markers have been evaluated and the 

suggested ones like LDH. HBDH and LDH11LDH2 ratio are all late 

markers. They may have value in late confirmation of PMI particu-

larly for long term management strategy and in evaluation of 

or 
. . 1 t. ... t-. • 22 B ... myocara1a presarva.1on ~&Ctantqas. u~ in early 

identification and management, CKMB will remain preferable to its 

alternatives. Also it is generally available, cheap and practical 

means of diagnosis of PMI. Rotensburg suggested that by establis-

hing appropriate referenOe interval& at specific time points 

after surgery, one can asses& a result of the value from a 

patient with suspected PMI. The important caveat is that separate 
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diagnosis of PMI needs to be assessed in a study on patients (. 

having PMI proved by a seperate gold standard. 
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I 

TABLE 1 

Patient population and surgical procedure 

GROUP I • r i l 

n= ~ 25 12 

Age< yeaa.rs) Ra.nge 9-38 6-33 
mean:!:_SD 19.6:!:_9.2 16.0:!:_8.1 

Sex \mlfi 10115 10/2 

Dia.gnosis ASD 25 vso· 2 _,. 
{no. of pa.tients i TOF 9 

Surg Technique Direct/patch ICR 
closure 

Bypa.ss time <min) 43.4+9.2 139.5+25.1 

Crosse lamp time 21. 4:!:_14. 4 88. 4;!..19. 4 
I • \ , m1n, 

YD = vessel disease, LM = left main stem disease. 

I I I 

39-69 
51.6+9.06 

26/0 

1 VD 2 
2 VD 7 
3 VD 15 
LM 2 

2 gra.f ts 
3 gra.f ts 
4 gra.f ts 
5 gra.fts 
6 gra.f ts 
mean 3.9 

165:!:_43. 6 

79. 4:!:_22. 8 

3 pta 
5 pts 
12pta 
4 pta 
2 pta 
graftslpt) 

ASD = atrial septal defecta VSD = ventricular septal defect, 
ICR = intracardiac repair. pt = patiantCsJ. 
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CK and CKftB lava &: units/l tra (mean ~ SDJ 

1 + 

7 1 

: 44+ ;::;;; 0 "·-·· ""' ,_, 
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'----------------------------------------------------------------------------~~ TABLE 4 
Statistical significance 

A: p VALUES 

HOURS 

24 

48 

72 

TOTAL CK: 

.001 s l 
l 

I 
I \ 

\ NS • 1 
\ 

I 1---------- I l I 
s 

.001 

I 
I \ 

.02 S I \ NS .3 
I \ 

II----------III 
s 

.01 

I \ 

001 S I \ NS .05 
I \ 

II----------III 
s 

. 001 S I 

I 
I \ 

\ NS .05 
I \ 

I I---------- I I I 
s 

.01 

CKf1B: 

I \ 
.001 S I \ NS .1 

-/ \ 

I 1---------- n I 
s 

.001 

• 001 s / 

i 
I \ 

\ NS .5 
I \ 

I 1---------- i r I 
NS 

.01 s / 

.05 

I 
I \ 

\ NS .05 
I \ 

I I----------iI f 
s 

.001 

• 01 S I 

I 
I \ 

\ NS .05 
I \ 

1 1---------- I I l 

.001 

S ~ significant, NS = not significant. 

B: Coefficient of correlation tr values} 

PEAK TOTAL CK 

PE* ~ C Kt-t 0 

BYPASS Tif1E 

0.008 

OJ. I I '9 

19 

CROSSCLAf1P TiME 

0.016 

()-1~1 
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1-·----- ------- ----------··- TABLE 5 

Upper normal reference values for CKMB{maan+1.96SD; units/litre) 

hours\GR I II III 

4 130.2 264.6 178.4 

24 55.7 175.8 51.4 

45 65.7 62.3 35.6 

72 '=<'=< r. 
"..1'...1. '..! 45.4 26~2 
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1.· 

BISOPROLOL THERAPY FOR STABLE ARGINA PECTORIS : 

Preliminary Results of Effect on 

Clinical and Treadmill Exercise Response 

IRTRODUCTION 

BISOPlUlLOL is a neN cardioselective betablocker without intrinsic 

sympatboed.m~tic activity having long duration of action. It has 

p elimination half life of 10 to 12 hours. It has been used 

effectively to treat both hypertension and angina in Eul"opean 

CQuntries since 19861 .. To determine its efficacy an.d safety in 

treatment of chronic stable angina and to objectively study its 

effeH~ts on exercise test parameters , an open label crossover 

study was conducted. 

ftATERIALS ARD METHODS 

STUDY DES IGlh 

ETHICS: The study protocol was approved by Drug Controller of 

Ind Informed consent Nas obtained from all the partie 

patiElmts .. 

PATIERT SELECTION: Patients having chronic stable angina were 

selected from the outpatient department. They had stable angina 

threshold and were hav at least 3 of 

Pl"esence of coronary artery disease <CADl was confirmed by at 

least one positive exercise ECG test <horh:Qntal or downsloping 

depression at ST-80 of >0.1mv>. CRITERIA FOR EXCLUSH)I Mere 
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COPD, conduction blocks. valvular heart disease, 

periph~ral vascular disease and insulin dependent diabetes 

aellitu~ uncontrolled diabetes aellitus, recent ayocardial 

infarction within 3 aonths, unstable angina, pregnancy, child 

bearing potential, lactating woaen and hepatic or renal 

insufficiency. 

PROTOCOL: (fig.1> The study period was divided into 3 phases of 2 

weeks each. Glyceryl trinitrite 0.5 ag sublingually was allowed 

for control of anginal episodes. Aspirin and noncardioactive 

drugs were peraitted during the study. Period 1 was the wash out 

phase, when all antianginal aedications including beta blockers 

were withdrawn gradually. Two weeks of drug fre.e interval was 

allowed. Blood pressure, if necessaryJ was controlled with 

clonidine. At the end of phase 1, baseline physical exaaination, 

ECG, laboratory tests (heaograa, ESR, urinalysis, fasting. plasaa 

sugar, hepatic and renal function tests and serua cholesterol) 

and exercise ECG test were perforaed. In phase 2,patii'rts were put 

on bisoprolol 5 ag per day to be taken at ?.00 Aft. At the end of 

phase 2 patients were evaluated for angina control, physical 

findings, side effects and ECG c·hanges. Dose of bisoprolol was 

increased to 10 ag per day if angina control was not adequate. In 

phase 3, bisoprolol was continued for another 2 weeks •. At the end 

of phase 3 physical exaaination, ECG, laboratory tests and 

exersise ECG test were repeated. 

RECORDING AND OBSERVATIONS: 
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UiilciLt Pati~G aalntainid anaina diary for the entire study 

period, fro• which anaina frquency, severity <on a scale of 8 as 

described by the patient), duration and nuaber of nitroalycerine 

tablets consuaed were assessed. Only spontaneously reported side 

effects were noted. 

IXIRCISI TEST: ftultistaae syaptoa liaited exercise treadaill test 

using standerd Bruce protocol was done on ftarquttee Case 12. 

Convetional criteria for test positivity and test teraination 

were eaployed. 

SIATifTICAL AIALYSIS: 

loncontinuous data is expressed as aean frequency ~ SO and 

continuous data as aean ~ SD. Several clinical and exercise test 

variables were coapared between two states: off all antianginals 

<end of phase 1> and on bisoprolol treataen:t <end of phase S>. 

Statistical sianificance was evaluated by one tailed paired t 

test • Statistical sianificance was defined ast a p value of 

<0.05 <sianificant>, <O.Ot <aoder~ately sianificant> , and <0.001 

<hi&hly siantficant>. 

RESULTS 

PAIIIIT fOfULATIQit Thirty patints were enrolled for the trial. 

Two patints were excluded fro• the analysisJ one because he did 

not satisfy the inclusion criteria and the other because he 

dropped out for unknown reasons. Twenty eiaht patients coapleted 

the trial. Twenty seven were sales and one feaale. Kean aae was 

52.8~8.5 years <ranae 86 to 66 years). 
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CLUIICAL PARAMETERS: <Table D <Fig.2> There was a Btarked 

reduction in frequency, severity and duration of anginal episodes 

as well in nitroglycerine consumption during phases 2 and 3 as 

compared to phase 1. There was no significant difference in the 

same parameters between phases 2 and 3. Relation between the dose 

of bisoprolol and clinical efficacy was not a~~~~fakE1H1"" as there 

were very few patients on 10 mg bisoprolol for the results to be 

conclusive. 

EXERCISE TEST PARArt§TERS: <Table l D 

EXERC ISS PERFORrtAICE: Exercise test was performed at a fiU&an 

interval of 252~145 minutes from the last dose of bisoprolol. 

Exercise time increased by 16.3". Haxhtum work done increased by 

11. 1"· 

ISCHEMIC THRESHOLD: Time to onset of angina improved by 33"· Tille 

to onset of 1 1111 ST depression also increased by 43" CFig.2>. 

Heart rate and rate pressure product at 1 11m ST depression also 

showed a significant decline of 13" and 9" respectively <Fig.4 

and 5>. 

EXERCISE HEitODYIAJ!IICS: Heart rate and rate pressure product at 

rest and at each stage of exercise test showed significant 

decrease <Fig.4 and 5). 

SIDE EFfECTS; 

No major adverse effects were noted. Minor side effects were 

noted in S patients. One patient complained of mild fatigue and 

loss of appetite, which was probably bisoprolol related; one 
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patient complained of aild gastric discoillfort which also could 

probably be drug related; one patient complained of many sy~aptoms 

like mental agony and dullness, body pains, loss of taste, 

feverishness and increased frequency of micturition. The •ental 

symptoas, body pain and loss of taste may probably be related to 

bisoprolol but the relationship of feverishness and urinary 

frequency to bisoprolol is doubtful. 

LABORATORY PARAMETERS: 

There was no overall significant alteration in total serum 

cholesterol, glycemic state, blood counts and hepatic or renal 

function tests. One patient developed a. rise in SGPT from 41 to 

113 units/liter and serum cholesterol from 263 to 340 mg."· In 

one patient ESR increased from 28 to 58, in association with 

polyaorphonuclear leucocytosis, probably due to respiratory 

infection. Barring sinus bradycardia, no significant changes were 

noted in ECG. 

DlSeUSSIOI 

Bisoprolol, a long acting beta blocker without an intrinsic 

sympathomimetic activity, has been used with good efficacy for 

treatment . 2 8 4 5 6 7 
of chronic stable angina' ' and hypertension' '·, 

·etc. Several studies are reported on its efficacy for treatment 

of exertional angina. It has been well tolerated in a dose of 

tOag. without any significant limiting sides effects. 

This study shows that in patients with chronic stable angina long 
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evaluation <i.e. subjectively> and by exercise 

test < i.e. o~jectively ). The laproveaent in exercise -test 

·duration and tiae to onset of iscbeaia are coaparable to the 

results obtained with other betablockers 8 ' 9 • 

The r•s1,llt,:.s of this stUdy also provl:fle an instaht . into the 

probable a.cti-.as and aechanisas of anttanatnal effects of 

biaoprolol. The reduc;tion in restinc Tate pressure produet 

ausaests that•the drva has no intrinsic syapatho-.aett~ activity. 

(a_patients with exertional anaina11 iaerease in eKercisedwrati()n 

with low rate pressUre product at each stilae and at pe.W exereis~ 

<Fla. 6> suaest a redwctlon in ayoeardial ox)"'aen 4ewa:nd at a 

afven -·elfi4ii:i.ruil work load. But a closer· look r•••aJs soaethina 

aore. Rate presaw-e prodwct at 1 •••• depl"ession u.seh .. ie 

suc•••t:• f . • . 

that theJ>e was a lower ra'te preseur~ produet at s,_.. ct.apee of 

lscheaia• This aay be due to two reasns.i 1> Bieber oxyaen 

eonsuaption as ooapared to rate preeaurre product. It is ~fell 

esta'bU.•had· that betablookel"s lnor-=:::.se end diastol ie votuaes 

which increase the ayooardtal oxyaen c.onsuaption and this is not 

reflected in rate presswi'e product10• 11 • 2> A true decrease in 

iaeheala thresmold due .to deerea~ oxygen supply du.tt t.o 

h'tabloetcade.. Vaaoconst.rictdon due to betablockade is wei U~not~n. 

S~toas due to d~eaaed bloo4. flow te '"'"les is a kttO•n 

coaplieation. Renal vaeoconetrict.ion leadina to!,.,.est fall in 

. - . . 12 l"enal blood .f' lo• and gloaaruJar ti ttration ra~e is docUflen·t~ .. 

Vasoooastrict.a, aay be a II the aore dninant in 
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'----------------------------~--~~~------, I peeeptoor-s- are-lmown to be increased durin& ischeaia18• Despite 

this aodest reduction in blood flow, the effect of bisoprolol on 

reduc ~ed deaand i.e. lowerin& of rate pressure product at a part-

icular external workload aay be auch aore and hence the clinical 

efficacy. As betablockers do not seea to potentiate syapathetic 

14 vasoconstriction at the level of epicardial coronary stenosis , 

it seeas reasonable to assuae that the phenoaenon occurs in 

saaller vessels difficult to visualise by anaio&raphy. However, 

the possibility reaains that betablockade aay also iaprove ayoca' 

rdial perfusion by prolonain& diastole, redistributin& the 

transaural flow towards subendocardiua and possibly, preventin& 

15 epicardial coronary vasoconstriction • 

The side effects observed with bisoprolol were a:Ud and 

occurred in only three patients, not requirin& discontinuation. 

The rise in serua enzyaes observed in one patient suaaests soae 

degree of hepatitis. The patient was not an alcoholic. Rise in 

serua cholesterol also aay occur with daaage to hepatic cells. 

Bisoprolol is not known to produce these side effects. As the 

baseline values were also elevated, the further rise was 

presuaably due to an extension of saae pathotoay, unrelated to 

bisoprolol treataent. 

LIIUJAT IQIS Qf. THJi SJURY; 

J. The study was not blinded. However, the selection of objective 

endpoints such as rate pressure product at and tiae to 1 ••· ST 

~Ni 
depression~ coaputarised analysis of electrocardiograa should 

overcoae this drawback partly. ftaxiaua exercise duration and tiae 

Name 
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iii both- sub-jeotlv-. and objective paraaeters suagests the true 

e~ficacy of blsoprolol. 

2. A liaitation in objective endpoint is also found. Efficacy of 

training on sequential exercise test perforaance and natural 

variability can be the confounding factors for the results. 

llultiple exer else tests can lead to enhanced exercise 

perforaanoe16• Increasing faailiaraty of the patient with the 

equipaent and exercise protocol aay lead to enhanced exercise 

capacity. TJ"ainina effec-t froa repeated exercise te•tina aay 

decrease the subaaxlaal rate pressure product. This can be 

overcoae ~by perforalng aore nuaber of exercise tests at each 

phase, at shailar tlae of the day • 

8. Bruce: protocol ha_s relatively larae increase in workload at 

each s~a&e and aeasureaent of ischeaic threshold aay not be 

••curate with this protocol. 

- 4. A• the exercise test was done 252;!:.112 ainutes after the last 

dose of bisoprolol, its efficacy over the 24 hour_ duration can 

not bee eoaaented upon. Its efficacay upon asyaptoaatic ischeaia 

ooourtna during day to day life <silent ischeaia> was also not 

evaluated. 

5. Coaparlson with 9ther convetional betablockers would have been 

aore useful to ascertain the superiority of blsoprolol. 

COIICLUSIOIS 

Thus, there is no doubt that bls~prolol is atleast as 

effective as othel" betablockers in treataent of severe 

SREE CHITRA TIRUNAL INSTITUTE ~OR MEDICAL SCIENCES AND 
TECHNOLOGY, TRIVANDRUM 695011 

Name 

Page 

Date 

chronic 

of 



stable angina. However, larger, better des~gned comparative 

trials with other antlanginal drugs and other betablockers are 

needed to evaluate its merits and demerits and for adequate and 

accurate assessment of its relative place in the therapy of 

chronic stable angina. 
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TABLE I: CLINICAL PARAftETERS 
("1\ 

CINICAL PARAftETERS PHASE I PHASE ll PHASE Ill DIFFERENCE DIFFERENCE 
BET8EEN lltll BETIEEN lltlll E J ~I e "' "' "' z a. 0 

MEAN !. SO MEAN !. SO !'lEAN !. SO rtEAN !. SO !'lEAN !. SO 0 
z 

ANGINAL ATTACKS/WEEK 3.2 i 2.3 1.3 i 1.6 1.0 !. 1.3 -1.9 i 2.0 -2.2!_2.0 
<( 

CfJ 
w 

1.1 !_0.3 0.? !_0.6 0.6 i 0.6 -0.4 i 0.6 -0.5!_ 0.6 SEVERITY SCORE 
u 
z 
w 

ANGINA OURATION\I'ITS) 5.4 i 4.3 2.3 !. 3.0 2.·6 i 4. 4 o.o ±. o.o 0.0±_ o.o u 
if! 
_.J 
<( 
u 
0 
w 
::?: 
0: 
0 
I.L ...-

.-
wo 
f-LO 
~0') 
I-tO 
;:::~ 
"'~ ~a: 

0 
~';;:. 
;;:.<C 
~:::: 
cr:a:: 
t;:l-
<( 



l6ILl !! STIESS 1111 PAIAIEIEIS 

0 
I I 

PAIAIIETEI BfifOIE AfTEI DlfiDICfi 

ftEAN;tSD ltEAN;tSD ftEAN(X) J )~ 
ftAX WORK <ftETS> 9.0±.2. 6 10.0±.2.9 1.0(11.1) 

ftAX EX DURATION <SEC> 461.2!_156.6 525.7!_164. 2 64.5(16.8) E I ~I !!l .. "' .. z 0.. Cl 

ftAX ST DEP 2.5!_0.8 2. 2!_0.9 -o. s<-n.5> -
0 
z 

TlftE TO ONSET OF ANGINA <SEC> 284.8!_91.8 868. 4!_14'6.1 84.1<88.0) I <( 

en 
w 

TlftE TO ONSET 1ftft ST DEP <SEC> 268.1!.,142.9 825.9!_163.6 62'. 8<'43. (J) u 
z w 

HI AT 1ftK ST DEP 121.6!.,16.9 169.8!_18.1 '"'48~2(~8.7'> u 
en 

I 
...J 

RPP AT 1ftK ST OEP 184.1!.,88. 2 160. 4!_34.5 28.7('-18. 0) <( 
u 

HR AT REST ?9. 2!_11. 8 60.6!_7.9 -18.6(-24.0) I 
0 w 
::.:!! 

HR STAGE 1 114. 7!_24. 2 96.6±_9.6 -18.1(-15.8) I 0: 
0 
1.1.. .... .... 

HR STAGE II 130.9!_17. 3 104. 4!_21.6 -'-26.5(-20.2> I wo 
1-LO 
::.>m 

HR AT PEAK EX 143. 4!_22. 2 126.0:!:,23.0 · ..:t?~4<-tt~tn · I 
l-<0 

i=2 
(/)::.> 

RPP AT REST 11111±.280? 7833±.1882 •··· ""327tH.;2EJ.O> I !::a: 
...~o 
<(Z 

RPP AT STAGE I 17002±.2887 18178!_2361'' .. ' ""3829('""15:;6) --::.. I z<C 
::.>2:: 
a:: a: 

RPP AT STAGE II 20209!_8501' . 't51:l96:t2939 4810<•20.2) .. I i=l-
<(~ 

RPP AT STAGE III . 24287:!:,4809 18471'!,8510' .... ''''.::;;'5815'f<•-'24.6) I 
a:(!) 
1-0 
-...~ :co 

RPP AT STAGE IV ·• 26190!_1795 .... 21362!_5530' . ....... ;;;;4827 ( .;.;'19~6). I Uz 
wJ: 
wu 

'pp AT PEAK EX' 28494±.519'4' .... l9'4'06f4170''~··· --··.;.;408?'fi;;16'~1) 
,_- ~- I o::w 

(J)I-
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RAB iDATTA 
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SAMLEENAA 
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ROSILY 

,~~..GEORGE 

SREEVALY 
JOYKUTTY 
MURLEEDHARAN 
SARASHWATY 
SUBHASHH 
ANS!JL 
SAHABUDDIN 
t10LLY 
SAIJU 
SAJITHA 
SREEDHARAN 
SHANTHAi1i1A 
t1AHESHYRY 
SI'HTHA 
PRAYEEN 

45 F 
34 i1 
30 F 
24 M 
24 f1 
10 m 
26 f 
18 F 
23 m 
8 m 
18 f 
37 f 
11 f 
21 f 
10 f 
48 m 
24 f 
25 f 
18 m 
35 m 
21 f 
42 m 
1~9m 

22 f 
15 f 
5 f 
54 f 
38 F 
6 F 
18 i1 
26 F 
26 F 
5 F 
5 F 
;38 F 
60 M 
15 F 
26 r1 
38 M 
38 F 
iQ M 
5.5M 
18 F 
23 F 
5 i1 
8 F 
20 f1 
45 F 
27 F 
8 F 
8 M 

8706 
87(j7 

1tJ213 
1!]214 
10232 
10234 
10241 
10242 
10260 
10266 
13)267 
10271 
1{)272 
10288 
10300 
10302 
10303 
10307 
10310 
10316 
10325 
10343 
10357 
10358 
10368 
10376 
10383 
10384 
10384 
10385 
10385 
10392 
10394 
10406 
10408 
10408 
10410 
10416 
10427 
1~]441 

10446 

10455 
10457 
10458 
104131 
10466 
10468 

ASD 
HCM APiCAL 
REStD!JAL FDA 
HCM OBSTRUCTIVE 
EFF CONST PERiCARDiTIS 
ASD f-iR 

YSD,PAH 
RY HCM, small PDA 
Va.lv ~subva.lv a.s 
postop open infadibuleatomy 
DCRIJ,IJSD 
Occult canst pericarditis 
VSD,AR 
Primum ASD.sevare MR 
VSD,PS 
BVEi"'F, MR 
Lutembaker syndrome 
ASD, severe i"1R 
ASD 
HOCt"i 
Post balloon, restudy 
Ebstein anomaly. RYEMF 
VSD,PAH 
Pos tba. i l con ps 
pulmonary AV fistula 
YSD, large shunt 
ASD,PAH 
ASD SY TYPE PAPYC 
MULTIPAL YSD PAH 
YSD PAH 
LUTEMBACHER SYNDROME 
LUTEMBACHER SYNDROME 
PINK TOF 
PINK TOF 
SEVERE AR 
CAD 3YDMAIN OSTEL STENOSIS 
POST BALLOON COARCT 
ASD PAH 
SEVERE AR 
ASD PAH LARGE SHUNT 
POST BALLOON COARCT 
TA P..SD IJSD PS 
VSD AR 
TOF SPELLS 
COMPLEX CYANOTIC CHD PAH 
ASD PERlPHERAL PS 
ASD EISENMENGER 
PPH 
SVASD MS, LUTEM 
ASD VSD PAH 
TOF AY CANAL VSD 
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R 
RT,LT,ANGlO 
RT. L T, ANG IO 
RT,LT,ANGlO 
RT,LT,ANGfO 
RT, L T, ANG IO 
rt.lt,angio 
r t. 1 t, a.ng i a 
rt,lt,angio 
rt,lt,a.ngio 
RT,ANGIO 
RT, L T, ANG IO 
RT,LT,ANGIO 
RT,LT,ANGIO 
RT. L.T, ANG IO 
RT,LT,ANGIO 
RT,LT,ANGlO 
RT,LT,ANGIO 
RT,LT,ANGIO 
RT 
RT,LT,ANGIO 
RT, ANG to 
RT,LT,ANGlO 
RT,LT,ANGiO 
RT,ANGIO 
RT,ANGIO 
RT,LT,ANGlO 
RT, L T, ANG IO 
RT,ANGlO 
RT, LT. ANG W 
RT • LT, ANG lO 
RT,LT,ANGIO 
RT,LT,ANGW 
RT,ANGIO 
RT,ANGW 
R1,LT,ANGlO 
INF ANEIJRYS 
RT,LT,ANGIO 
RT 
RT,LT,ANGIO 
RT 
RT,LT,ANGIO 
RT,ANGIO 
RT,LT,ANGIO 
RT,ANGtO 
RT,LT,ANGIO 
RT,LT,ANGlO 
RT,ANGW 
RT,ANGfO 
RT,LT,ANGW 
RT,LT,ANGIO 
RT, ANG W 
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BENTHA.JER 
I r·lD IRA 

GHANDRACHODAN 
INDIRA 
NAZEENA 
Omna.yya.mma. 
Thoma.s 

ed 
P rabha.ka_ra.r-. 
Ma.nsoor 
Lil ikutty 
Nanu 
Sa.ly 
N iza.r 
Saly El a 
PARUSHABEEVI 

ILIP 

SREENIVASAN 
RM'!ACHANDRAN 
LEE LAMA 
PANKAJ 
ROSA 

NAME 

Leal a. 
i"loha.ma.d 
E\.:;~.l a.k r is hna.n 
A' .. i tykutty 
.JOseph 
Kunja.bdui l a.h 
KADEE.J A 
SAINLABBUD!:N 
KUNN!:FARAN 
SASHIDHARAN 
PUSHPAVALLY 
S!J K!J !1A.RAN 

NAME 

SULA I i"1AN 
GEORG A 
HARRIS 

8419 r't(""''C" .;;::;,e;,_} 

8493 CHB 
28 M 8621 RBBB LAHB 

" 
33 F 8626 VSD sss 
42 11 8637 sss 
33 F 8659 sss 
35 F 8688 CAD 1 1l[) NLv 
k~ 
·-!~ fl 0229 junctiona.l. ta.•:::hyca.rd ia. 
70 ml 0263 C' c c· 

'?.J,.,J 'i-1 

62 ml 0{264 sss 
~:.~ 

·-'·:> ml 0269 sss 
22 ml 0281 At1.toma.t ic a.tria.l ta.chy 
28 fl 0298 WPW sy·ndrome 
65 ml 0314 sss 
2? fl 0326 Lt. l a.t concalad. ace. 
18 m1 0334 ASD 
27 fl 0348 LV FREE WALL CONGEALED 
27 F1 li ,,,.., I'; 

d·.J!:;!·..I WPW SYNDROME 
52 M.l 0396 sss 
34 Fi 0444 TOTAL ATRIAL PARALYSiS 
49 !1 8993 CHB 
39 M. 9002 sss 
45 F 9033 sss 
13. [1 9066 CHB 
56 F 9070 sss 

TEMPORARY PACEMAKER INSERTION 

AGE 
&SEX 

43 f 
65 m 
50 m 

.;: 
L 

34 m 
61 m 
52 F 
4Q i1 
56 t1 
40 f1 
30 F 
56 i"i. 

AGE 
&SEX 

16 M 
5 M 
17 M 

HOSP DIAGNOSIS 
NO 

8292 sss 
10218 sss 
10236 CHB 
10248 
10257 
10293 
10437 

CHB 
sss 
CHB 
sss 

~·1 

1(~445 

10473 
8987 
8998 
9072 

AV BLOCK JUN RHYTHM 
S!JPRAH.lSplAN AV BLOCK 

INTER 

HOSP 
NO 

10431 
10440 

9026 
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EPS 
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EPS 
eps.s'i!t 
epsJ tpi 
eps, tpi 
eps, tpi 
eps,svt 
eps,svt 
eps. tpi 

bypass aps,svt 
aps,svt 

BYPASSaps,svt 
EPS 
EPS 
EPS 
EPS 
EPS 
EPS 
EPS 
EPS 

TYPE 

BPV 
BCD 

SVT 
sss 

Bf'V REPEAT 
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