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Diagnostic and Therapeutic Impacts of Hemodynamic Data
from Pulmonary Artery Catheterization in Critically IlI Patients

Eun Chi Bang, M.D., Shin Ok Koh, M.D., Soon Ho Nam, M.D.
Jong Rae Kim, M.D. and Hye Won Che, M.D.

Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

Background: The hemodynamic status of critically ill patients is poorly predicted from clinical
examination and chest x-ray findings, so equipments such as pulmonary artery catheter are needed for
monitoring of hemodynamics. The authors undertook this study to evaluate physician’'s accuracy in
predicting hemodynamic profiles, rates of therapeutic change resulting from catheterization and to
compare the outcomes with or without therapeutic changes.

Methods: Pulmonary artery catheters were inserted in 19 critically ill patients. The physician’s
accuracy of predicting the hemodynamic profile, the rate of therapeutic changes by monitoring actual
hemodynamic profiles were calculated and compared to the outcome between the patients with and
without therapeutic change.

Results: Hemodynamic profiles were correctly predicted in 63% of all cases. Hemodynamic data from
pulmonary artery catheter made the therapeutic plan changed in 53% of all cases. The cardiac index
and left ventricular stroke work index were improved and the mortality rate was lower in patients with
therapeutic changes, but there were no significant statistical differences between the patients with and
without therapeutic changes. Complications occurred in 6 cases but had no effect on patient’s outcome.

Conclusions: Hemodynamic data from a pulmonary artery catheter could lead to a more accurate
diagnosis and therapeutic changes. (Korean J Anesthesiol 1996; 30: 291—~299)
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Table 1. Classification of the Different Hemodynamic
Profile According to PCWP, CI and SVRI

PCWP Cl SVRI
Normal 6to 15 251t040 1900 to 2400
Hypovolemia <6 <25 > 2400
Fluid overloading > 15 > 25 < 2400
Sepsis < 15 > 4.0 < 1900
Left heart failure > 15 <25 > 1900
Mixed <15 251t 40 < 1900
Pulmonary <15 <25 PVRI > 300

hypertension

PCWP: pulmonary capillary wedge pressure, mmHg, CIL:
cardiac index, L/min/m’, SVRI: systemic vascular
resistance index, dyne - sec/cm’ - m°, PVRI: pulmonary
vascular resistance index, dyme - secfem’ - m®, Mixed
refers to mixed hemodynamic profile of left heart failure
an}d pulmonary hypertension. Originated from Mimoz et
al¥
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Table 2. Profiles of Patients

Hemodynamic profile

Age/Sex Diagnosis/Operation Therapeutic

(years) Predicted Actual change

Group I

31/M bladder rupture,retroperitoneal abscess sepsis sepsis * dopamine
fprimary repair of bladder, abscess drainage

82/F fracture neck femur Lt / hemiarthroplasty Lt heart failure Lt heart failure + dobutamine

46/M multiple trauma/thoracotomy sepsis sepsis * dobutamine

58/F malaria Lt heart failure Lt heart faliure * dobutamine

57/M intraabdominal abscess, ARDS sepsis hypovolemia volume loading

73/F low gastrointestinal bleeding hypovolemia Lt heart failure + dobutamine
/bleeder ligation

75/M ARDS pulmonary hypertension hypovolemia volume loading

52M lung cancer/pneumonectomy hypovolemia sepsis + epinephrine

39/F hepatoma,posroperative bleeding hypovolemia hypovolemia + dobutamine
/bleeder ligation

35/F end stage renal failure/renal allograft sepsis sepsis + norepinephrine

Group 11

55/M hepatoma rupture/Lt hepatic lobectomy hypovolemia hypovolemia

55/M ARDS sepsis . pulmonary hypertension

60/M lung cancer mixed normal

54/M multiple traumafabove knee amputation sepsis sepsis

S8/F myasthenia gravis/thymectomy Lt heart failure normal

43/M multiple trauma hypovolemia hypovolemia

38M cellulitis foot Ltfabove knee amputation normal sepsis

68/M ARDS pulmonary hypertension normal

78/M lung abscess/thoracotomy sepsis sepsis

ARDS; adult respirstory distress syndrome

*; choice of following drug +; addition of following drug
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Table 3. Demographic Data

Group

1 (n=10) I (n=9)
Age (years) 54+6 564
Sex (male/female, No) 5/5 8/1
SBP (mmHg) 132*+12 140+9
DBP (mmHg) 59+3 63+4
Heart rate (beats/min) 1109 11511
Lactate values (mg/dl) 394+224 352%73
PaO./FiO, 265+22 259+19
APACHE 1I score 162 1712

Group I and II refer to with and without therapeutic
change, respectively. SBP and DBP refer to systolic blood
pressure and diastolic blood pressure, respectively. All
values are except sex expressed as mean=t SE.
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Table 4. Distribution of Hemodynamic Profile

Hemodynamic profile Number of patient

Normal 3 (16)
Hypovolemia 5 (26)
Fluid overloading 0 0
Sepsis 7 (37
Left heart failure 3 (16)
Mixed 0 (0)

Pulmonay hypertension 1 (5

Values ( ) represents percentage.
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Table 5. Changes of Hemodynamic Data

Grou
Parameters
I (n=10) I (n=9)

after 1 hour / 24 hours after 1 hour / 24 hours
SBP 132+12 / 134+6 140+9 / 14619
DBP 59+3/59+4 63+4 /] 68+6
HR 110+9 / 110£8 115+11 / 11710
CI 3.86+0.50 / 4.73+0.51 390+ 043/ 3.34+0.27
RAP 7719/ 87+19 53+12/63+14
PCWP 119116 / 123x1.1 100+£1.6 / 10.6X 1.5
LVSWI 35.1+4.5 ] 441165 424184 [/ 380157
RVSWI 72+13/83+13 95+13/102x1.6
SVRI 1532 +£213 / 1428 +83 1183+89 / 1292+68
PVRI 129141 / 145+19 15914 / 174137

Group I and II refer to with and without therapeutic change, respectively. All values are expressed as meanz+SE.
The values were measured 1 hour and 24 hours after pulmonary artery catheter insertion, respectively. SBP: systolic
blood pressure, mmHg, DBP: diastolic blood pressure, mmHg, HR: heart rate, beats/min, CI: cardiac index, L/min/m’,
RAP: right atrial pressure, mmHg, PCWP: pulmonary capillary wedge pressure, mmHg, LVSWL: left ventricular stroke
work index, g-m/m:, RVSWI: right ventricular stroke work index, g-m/mz, SVRI: systemic vascular resistance index,
dyne-sec/cms-mz, PVRI: pulmonary vascular resistance index, dyne - sec/em’ - m’

Table 6. Complications

Complications Number of cases

Carotid artery puncture
Catheter tip culture positive
Bleeding

Infection
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