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= Abstract =

Transesophageal Echocardiography Monitored Embolic Events
during the Total Knee Replacement: Hemodynamic
Changes and Embolic Composition

Jin Mo Kim, M.D., Jung Hee Park, M.D. and Joo Yeung Rhee, M.D,

Department of Anesthesiology, Keimyung University School of Medicine,
Taegu, Korea

Background: The present study was aimed to determine the alterations of hemodynamics and embolic
composition during the course of total knee replacement.

Methods: A retrospective analysis was performed using data acquired from 20 patients who underwent
10 unilateral and 10 bilateral total knee replacement under general anesthesia. Transesophageal echo-
cardiography and Swan-Ganze catheterization were placed following induction of anesthesia, then images
and changes were recorded throughout the procedure. All patients were performed using fluted intra-
medullary rods inserted into an overdrilled femoral entrance hole in conjunction with the application
of a toumiquet.

Results: We found echogenic emboli in 8 out of 20 patients during cannulation of the femoral canal
and performing femoral and tibial saw cuts, then we detected echogenic emboli in all 20 patients during
tourniquet deflation. Echogenic emboli consistently filled the right atrium and ventricle with very small
size embolic materials for 1937 minutes during total knee replacement. Heart rate exhibited no change,
Mean arterial pressure decreased and mean pulmonary artery pressure increased after tourniquet deflation.
After tourniquet deflation, free fatty acid increased in lipid profile. No patient had postoperative
complications related echogenic emboli.

Conculusions: All patients exhibited echogenic emboli during certain stages of total knee replacement.
Although all patients were asymtomatic in our study, one should be cautioned when performing total
knee replacement in patients with little physiologic reserve and large embolic events. (Korean J
Anesthesiol 1998; 34: 1150~ 1156)

Key Words: Embolism: embolic composition. Equipment: toruniquet Monitoring: hemodynamics;
transesophageal echocardiography. Surgery: total knee replacement.
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Fig. 1. 4 Chamber long axis view of the right atrium and
ventricle. As illustrated, multiple small echogenic particles
fill the RA and RV. RA: right atrium, RV: right ven-
tricles, LA: left atrium, LV: left ventricle.

Fig. 2. 4 Chamber long axis view of the right atrium and
ventricle. As illustrated, small echogenic particles mark-
edly increase in the RA and RV. RA: right atrium, RV:

_ right ventricles, LA: left atrium, LV: left ventricle.



Table 1. Comparison of Arterial Blood Gas Analysis at
5 minutes before and after Tourniquet Defla-

tion
Before T-deplation After T-deplation
S minutes 5 minutes
pH 7.40%0.12 7.38+0.09
PaCOx(mmHg) 29.3+3.5 3841£2.7*
PaO,(mmHg) 25325 257+17
BE(mmol/L) -2.1+07 —4.210.8%

BE: Base Excess T: Tourniquet
*p<0.05 versus at 5 minutes before tourniquet deflation.

Table 2. Comparison of Hemodynamic Changes at 5 min-
utes Before and After Tourniquet Deflation

Before T-deplation After T-deplation

5 minutes 5 minutes

MAP(mmHg) 98.6+0.12 78.8+9.5%
HR 87.5+49 849172

MPAP(mmHg) 21.0+0.79 245+1.0%

MAP: mean arterial pressure HR: heart rate
MPAP: mean pulmonary arterial pressure, T: Tourniquet
*p<0.05 versus at 5 minutes before tourniquet deflation.
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Table 3. Comparison of Lipid Prefile at 5 minutes before
and after Tourniquet Deflation

Before T-deplation After T-deplation

5 minutes 5 minutes
Phospholipid(mg/dl) 167 198
FFA(mEqg/L) 20 35*
TAG(mg/dl) 0.516 0.42
Cholesterol(mg/dl) 181.9 216

FFA: free fatty acid, TAG: Triacyl glycerol, T: Tourniquet
*p<0.05 versus at 5 minutes before tourniquet deflation.
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