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In the 1970's, Goldman described a classification system for predicting cardiac risk factors among 
patients undergoing non-cardiac surgery. Using such scoring system, internists and cardiologists in the 
Philippines have practiced a policy of intra-operative monitoring by internists. Up to the present time, 
there are still no studies regarding this practice. 

This prospective analytical survey aimed: 1) To determine the proportions of operation in Metro 
Manila that undergo intra-operative monitoring by internists; 2) To determine the indications for intra
operative monitoring; 3) To identify the predictors of intra-operative monitoring; 4) To· determine the 
usefulness of intra-operative monitoring from the point of view of the anesthesiologist, internist, and 
surgeon; and 5) To determine the average costs of pre-operative clearance and intra-operative monitor
ing. 

One thousand one hundred nineteen consecutive operations in 6 tertiary care centei:s including 5 
private hospitals and 1 government hospital were analyzed for above objectives. For objectives 1, 2, 4, 
and 5, descriptive statistics were used to summarize the data. For objective 3, logistics regression were 
used to identify independent predictors of intra-operative monitoring. 

Results showed the following: 1) Eight percent (8%) of operations in Metro Manila underwent in
tra-operative monitoring [95% C.I.: .03, .13] ranging from 18.5% in hospital #1 to 2.7% in hospital #6. 2) 
The physicians' indications for intra-operative monitoring were hypertension, arrhythmias, age, and 
chronic obstru.ctive pulmonary disease (33%, 14% 6% and 5% of monitored patients, respectively). 3) 
The independent predictors of intra-operative monitoring were: a) Those who were classified under 
Goldman class II (OR = 9.79; 95% CI 5.33, 18.37) or Goldman class III and IV [OR = 22.26; 95% CI 6.95, 
71.32] b) admission as a paying patient [OR= 3.68; 95% CI 0.99, 6.81] and c) admission to hospital #1 
[OR= 2.6; 95% CI 1.20, 11.36], hospital #2 [OR= 3.67; 95% CI 1.29, 10.46], hospital #3 [OR= 2.89; 95% CI 
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1.00, 8.35], or hospital #5 [OR= 4.23; 95% CI 1.50, 11.92). 4) Of the 91 cases monitored, intra-operative 
monitoring were deemed absolutely necessary or fairly useful by 87% of surgeons, 70% of internists 
and 62% of anesthesiologists. 5) The average cost of pre-operative clearance was P 2,650 and that of in
tra-operative monitoring was P 4,700 for a 2-hour surgical procedure. 

Intra-operative monitoring is common and there is significant difference between hospital vari
ability. This procedure must be evaluated as to its effectiveness and cost-effectiveness. Thus, further 
studies and guidelines should be developed to prevent its inappropriate use. 

INTRODUCTION 

In the 1970's Goldman described a classifica
tion system for predicting cardiac risks among 
patients undergoing non-cardiac surgery (1). A 
scoring index was devised that stratified patients 
into 4 groups according to the risk for peri
operative cardiac complications. Surgical pa
tients rated as Class I had the lowest risk, while 
those rated as Class IV had the highest risk (see 
appendix). This classification system was vali
dated by Samar-Sy et.al. in a cohort of Filipino 
patients (2). 

Using scoring systems such as that of Gold
man, or intuitive estimates of peri-operative risk, 
internists and cardiologists in the Philippines 
have practiced a unique policy of "intra
operative" monitoring for patients perceived as 
having a high risk of complications during sur
gery. Under this "unwritten" policy, the inter
nists are physically present to "monitor" high 
risk procedures, in anticipation of cardiac or 
other medical problems. Up to the present time, 
there are still no studies that determine the inci
dence of, or usual indications for such a proce
dure. The perceived importance of this common 
practice also remains unknown, from the point of 
view of the internist, the anesthesiologist and the 
surgeon. This study was conducted to answer 
some of these questions. The study aimed to de
termine the following: 

1. the proportions of operations in
Metro Manila that undergo intra
operative monitoring by internists
or cardiologists;

2. physicians' stated indication for in
tra-operative monitoring;

3. the clinical and demographic de-
terminants of intra-operative
monitoring;
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4. the usefulness of intra-operative
monitoring from the point of view
of the anesthesiologist, internist,
and surgeon; and

5. the average costs of intra-operative
monitoring.

MATERIALS AND METHODS: 

Study Design 
This study was conducted as a prospective 

analytical survey, covering 1119 consecutive 
adult surgeries performed in 6 tertiary care hos
pitals in Metro Manila during a 1 month period 
in 1996. These included 5 large private hospitals 
and 1 government-run hospital, chosen on the 
basis of convenience. 

Data Collection 
The standardized data collection form was 

pilot-tested for a period of 1 week in the govern
ment hospital and 1 private hospital. In the sur
vey proper, this was filled-up by the anesthesi
ologist attending each surgical procedure. In
formation collected are summarized in Table l. 

In cases where intra-operative monitoring 
was performed, the anesthesiologist, surgeon and 
internist were asked to rank monitoring as a) ab
solutely n�cessarily; b) fairly useful; c) could do 
without; or d) not necessary at all. 

To determine average costs of intra-operative 
monitoring, all internists in the participating 
centers were sent self-administered question
naires inquiring how much they usually charge 
for intra-operative monitoring of a 2-hour surgi
cal procedure. Their answers were kept strictly 
confidential and remained unknown to any of 
the investigators throughout the study. All re
sponses to these questions were sealed and 
opened at the end of the study period by a re-
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search assistant who was unaware of the identi
ties involved in the study. 

Table 1 . Information gathered regarding each 
operation 

Independent Variables Descriptive Data 

1 . Hospital 1 . Sex and age of pattent 
2. Goldman's Classification 2. Designation of monitoring

physician 
3. Type of anesthesia 3. Person who decided that

pattent be monitored
4. Pay or charity sta1us 4. Indications for lntra-ope-

rative monitoring
5. Concomitant Illnesses

Dependent Var1able 6. Surgical procedure
7. Urgency

Intra-operative monitoring 8. Complications encoun-

Data Analysis 

tered during Intra-opera
tive monitoring

9. Sevaity of complications
during Intra-operative
monitoring

All descriptive data gathered were expressed 
in percentages. A logistic regression analysis was 
performed and a likelihood ratio was utilized to 
test the significance of certain variables in deter
mining the incidence of intra-operative monitor
ing. These independent variables included 1) 
the risk of cardiovascular complication as deter
mined by Goldman classification; 2) the patients' 
socio-economic status as measured by classifica
tion as a charity or paying patient; 3) the hospital 
of confinement; and 4) the type of anesthesia. A 
chi-square test was used to compare the assess
ment of the anesthesiologist, internist, and sur
geon regarding the need to do intra-operative 
monitoring. 

RESULTS 

I. Characteristics of the study group
Of 1119 patients included in this study, 42%

were male and 58% were females. The average 
age was 42 with a range from 17 to 92. Eighteen 
percent of patients were aged 60 or more. Sixty
four percent were paying private pati�nts while 
36% were admitted on a charity basis. 

Table 2 summarizes the various operations 
performed. Obstetrics and gynecologic proce
dures were the most common type of procedure, 
involving 28% of patients. 
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Table 2. Type of surgical procedures performed 

Type of Surgery 

1. OB-Gyn
2. Opthalmology/ENT
3, Lower Abdominal Surgery
4. Orthopedic Surgery
5. Upper Abdominal Surgery
6. Urologlc Surgery
7. Others
8. Trauma
9. Neurosurgery
1 o. Thoracic Surgery
11 . Heart Surgery

Total 

Total No. / % 

312 (27,88) 
188 (16.80) 
145 (12.96) 
124 (11.08) 
113 (10.09) 
76 (6.79) 
75 (6.79) 
34 (3.04) 
29 ( 2.59) 
12 (1.07) 
11 (0.98) 

1119 (100%) 

II. Proportion of patients who underwent in
tra-operative monitoring
Ninety-one patients underwent intra

operative monitoring, comprising 8% of the total 
population (95% CI: 3, 13%). The proportion of 
cases monitored varied between participating 
centers. A private hospital (hospital #1) had the 
highest intra-operative monitoring rate of 18.5% 
while the government hospital (hospital #6) had 
the lowest at 2.6%. 

In cases that were monitored, the decision 
was most commonly made by the attending in
ternist (62/91, or 68%), followed by the surgeon 
(21/91, or 23%) and the anesthesiologist (8/91, or 
9%). Relatives directly requested for monitoring 
in only 6 cases (6%). 

III. Indications for intra-operative monitoring
Table 3 shows the attending physicians'

stated indications for intra-operative monitoring. 
The 3 most common indications were hyperten
sion, presence of arrhythmias, or old age, in de
creasing order. 

IV. Predictors for intra-operative monitoring
A logistic regression analysis was performed

and a likelihood ratio was utilized to test the sig
nificance of certain variables in determining the 
incidence of intra-operative monitoring. These 
independent variables included 1) the risk of car
diovascular complication as determined by 
Goldman Classification, 2) the patients' socio
economic status as measured by classification as 
a charity or paying patient, 3) the hospital of · 
confinement, and 4) the type of anesthesia. Of 
these, only the first 3 were found to be independ-



ent predictors. Type of anesthesia was not a sig
nificant factor. 

One predictor of intra-operative monitoring 
was operative risk for complications as measured 
by the Goldman classification (Table 4). Com
pared to patients assessed as class I, a higher 
chance of being monitored was noted among pa
tients assessed as class II (OR=9.79; 95% CI: 5.33, 
18.37) or class III or IV (OR=22.26; 95% CI: 6.95, 
71.32). 

Another significant predictor was admission 
to certain hospitals including hospital #1 
(OR=2.6; 95% CI: 1.20, 11.36), hospital #2 
(OR=3.67; 95% CI: 1.29, 10.46), hospital #3 
(OR=2.89, 95% Cl: 1.00, 8.35) or hospital #5 
(OR=4.23, 95% Cl: 1.50, 11.92). These odds ratios 
were computed using the government hospital as 
reference (Table 5). 
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The third predictor was socio-economic 
status. Paying patients had a higher chance of 
being monitored (OR=3.68; 95% CI: 0.99, 6.81), 
compared to charity patients (Table 6). 

V. Usefulness of intra-operative monitoring as
perceived by the attending physician
Surgeons interviewed regarding monitored

cases felt it was either "absolutely necessary" or 
"fairly useful" 87% of the time: This contrasts 
significantly with figures of 70% for internists 
and 62% for anesthesiologists (p=0.002). Never
theless, the attending internists were actually 
present during the procedure in only 40% of 
monitored cases. The rest of the time, fellows or 
residents-in-training were sent to monitor the 
patients. 

Table 3. Attending physicians' stated Indication for Intra-operative monitoring 

MD"s stated indications Total/% MD's stated indications Total/% 

l . Hypertension 30 (33%) 11 . Acute Renal Failure 1 [1%) 
2. Arrhythmia 13 (14%) 12. RHD with AS l [l o/o)
3. Old Age 6(6%) 13. RHD With MS l [1%)
4. Chronic Stable Angina 3(3%) 14. Sinus Bradycardia 1 (1%)
5. COPD in Acute Exacerbation 5(5%) 15. Cerebrovascular Disease l [1%)
6. Diabetes Mellltus 3(3%) 16. Nature of Operation l [1%)

(Abdominal Anuerysmorrhaphy)
7. Pneumonia 2(2%) 17. Mitra! Valve Prolapse l (1%)
8. Embolism 2(2%) 18. Medical Condition l (1%)
9. Sepsis 2(2%) (Pericardia! Tamponade)
l 0. Asthma In Acute Exacerbation 1 (1%) 19. PTB l (1%)

*There were 83 cases that hod slated Indications for Intro-operative monitoring. However, the total nmber of monitored coses was used os denominator to get the 
percentage of each slated Indication. 

Table 4. Surglcal patients who underwent Intra-operative monitoring according to the Goldman Classification 

Goldman's Total No. Patients with Percentage of 
Classification of Surgical Intra-operative Monitored Odds Ratio (95% Cl) 

Patients Monitoring Patients 

Class I 1030 60 5.82 1.00 
Class II 74 23 31.08 9.79 (5.22 - 18.37) 
Class Ill or IV 15 8 53.33 22.26 [6.95 - 71.32) 
TOTAL 1119 91 8.13 
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Table 5. Surgical patients who underwent Intra-operative monitoring according to hospital of admission.* 

Hospital of Total No. Patients with Percentage of 
Admission of Surgical Intra-operative Monitored Odds Ratio (95% Cl) 

Patients Monitoring Patients 

Hospital 1 65 12 18.5 3.68 (l .20 - 11 .36) 
Hospital 2 155 20 12.9 3.67 (l .29 - l 0.46) 
Hospital 3 190 20 10.5 2.89 (1.00 - 8.35) 
Hospital 4 142 7 4.9 1.07 (0.31 - 3.64) 
Hospital 5 157 21 13.4 4.23 (1.50 - 11.92) 
Hospital 6 410 11 2.6 1.00 

T0TAL 1119 91 8.13 

*Hosp/to/ 6 Is a government-run hospital, which served as the reference standard for co/cu/atlng the odds ratio of being monitored. 

Table 6. Surgical patients who underwent Intra-operative monitoring according to pay status 

Pay Status Total No. Patients with Percentage of 
of Surgical Intra-operative Monitored Odds Ratio (95% Cl) 

Patients Monitoring Patients 

Pay 716 81 11.31 2.6 (0.99 - 6.81) 
Charity 403 10 2.42 1.00 

TOTAL 1119 91 8.13 

p = 0.05 [logistic regression) 

Table 7. Perception of physicians attending the surgical procedure on the usefulness of Intra-operative 
monitoring 

Attending Total "Not Necessary at All" "Fairly Useful" 
Physician OR OR 

"Could Do Without" "Absolutely Necessary" 
No. 

Anesthesiologist 81 31 
Surgeon 75 10 
Internist 70 21 

p = 0.05 {logistic regression) 

VI. Costs of pre-operative clearance and intra
operative monitoring

Only 74% of the queried internists re
sponded to the question on how much they 
charged for intra-operative monitoring. The av
erage charge was P 4,700.00 but this ranged from 
P 400 to P 9,000 per 2-hour procedure. Because 
of th� poor response rate, this may be a gross un
derestimate of the true average charges. 

SUMMARY AND CONCLUSION 

This study has shown that intra-operative 
monitoring is commonly performed in the Phil
ippines among adult patients undergoing non
cardiac surgery. Eight percent of cases in this 
survey were monitored, but this ranged from 2% 
to 18% depending on the center where the op-
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% No. % 

38.27 50 61.73 
13.33 65 86,66 
30,00 49 70.00 

eration is performed. The most common stated 
indication for monitoring was hypertension, 
which interestingly, is not even considered a risk 
factor for cardiovascular morbidity (1,4,5). 

From the anesthesiologists' point of view, 
the procedure may not be that necessary in as 
much as 38% of cases. Internists feel otherwise, 
but are actually present in the operating room in 
only 40% of monitored cases. The rest of the 
time, residents or fellows are asked to monitor 
instead. The greatest perceived need for intra
operative monitoring was seen from the point of 
view of the surgeon. 

Although, the risk of complication (Goldman 
Class) is a major determinant of the decision on 
whether to monitor or not, this is also affected by 
the patients' ability to pay. This may be related 
to 1) the additional expense of P 400 - 9000 per 2-



hour procedure; 2) fear of lawsuits in private 
cases; or 3) the heavy workload of residents in 
charge of charity cases. 

Future studies should elucidate if intra
operative monitoring is a practice worth per
petuating and if the theoretical benefits are worth 
the costs. In the meantime, to prevent misuse or 
abuse, specialty societies must draft guidelines 
on indications. 
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APPENDIX 

Multifactorial Index of Cardiac Risk in Noncardiac Surgical Procedure 

Computation of the Cardiac Risk Index 

Item 

History 
Age greater than 70 
Ml within six months0 

Physical 
S3 gallop of JVD 
Important valvular aortic stenosis 

Electrocardiogram 
Rhythm other than sinus or PACs on preoperative ECG0 
More than 5 PVCs per minute at any time prior to surgery 

Poor general medical status 
PO2 < 60 or PcO2 < 500 
K + < 3.0 or Hco3 < 20 meq/L 
BUN > 50 or creatinine > 3 mg/di 
Abnormal SGOT 
Chronic Liver Disease 
Bedridden due to noncardiac cause 

Operation 
lntraperitoneal, lntrathoraclc, Aorttc 

Surgery 
Emergency Surgery 

Total Points 

Points 

5 
10 

11 
3 

7 

7 

3 

4 

53 

Risks of Cardiac Compllcatlons In Unselected Patients Over Age 40 Years Who Underwent Major Noncardlac Surgery 

Class By Cardiac Index Point Total No or Only Minor Life Threatening Cardiac Deaths 
Complication Complication* (n=33) 

(n=2048) (n = 60) 

l (n=l 127) 0-5 1118 (99%) 7 ( 0.6%) 2 (0.2) 
Ii (n=769) 6-12 735 (96%) 25(3%) 9 (1) 
Ill (n=204) 13-25 175 (86%) 23 (11%) 6 (3) 
IV(n=4l) >26 20 (49%) 5 (12%) 16 (39) 
*Life threatening complications were perloperotlve myocardial lntarctton, pulmonary edema, or ventricular tachycardia without progression to cardiac death.
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