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Application of thoracic bioimpedance-based non-invasive

hemodynamic monitoring in hysteroscopic myomectomy

CHEN Jia-wei', ZHANG Hong-wei’, LIU Xia-qin’, HUANG Shao-qiang', JIAO Jing'"
('Department of Anesthesiology, *Center for Diagnosis and Treatment of Cervical Diseases, *Outpatient Operating

Room, Obstetrics and Gynecology Hospital, Fudan University, Shanghai 200011, China)

[ Abstract] Objective ~ To investigate the value of thoracic bioimpedance-based non-invasive
hemodynamic monitoring in assessing intraoperative distension fluid loss during hysteroscopic
myomectomy under general anesthesia, and to provide a new method and reference for clinical monitoring
of distension fluid loss. Methods Patients with uterine fibroids who underwent hysteroscopic
myomectomy under general anesthesia in Obstetrics and Gynecology Hospital , Fudan University from
May to Dec 2024 were enrolled. Thoracic bioimpedance-based non-invasive hemodynamic monitoring was
used to monitor heart rate (HR) , cardiac output (CO) , cardiac index (CI) , stroke volume variation

(SVV), and thoracic fluid content (TFC) at three time points: after entering the operating room (T,) ,
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after anesthesia induction and before surgery (T,), and at the end of surgery (T,). The changes in HR
(AHR=HR,-HR,) , CO (ACO=CO0,-C0O,) and TFC (ATFC=TFC,-TFC,) were calculated. Results
Patients were divided into two groups based on whether the distension fluid loss at the end of surgery
was =2 500 mL: MORE group (8 cases) and LESS group (36 cases). Compared with the LESS group,
the MORE group had longer operation time, more blood loss, and greater distension fluid loss (all P<<
0.05). The HR,, AHR, CO,, TFC, and ATFC at T, in the MORE group were significantly higher than
those in the LESS group (all P<C0.05). Correlation analysis showed that the distension fluid deficit was
positively correlated with TFC, and ATFC (all P<C0.05), but not with AHR or CO,. ROC curve analysis
indicated that ATFC had a sensitivity of 100% and a specificity of 83.3% for diagnosing a distension fluid
loss =2 500 mL, with a cutoff value of 8.2. TFC and ATFC measured by thoracic

bioimpedance-based non-invasive hemodynamic monitoring are well correlated with the distension fluid loss

Conclusion

during hysteroscopic myomectomy. ATFC has good sensitivity and specificity for diagnosing a distension

fluid loss =2 500 mL, providing a useful reference for determining the appropriate time of surgical

termination.
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®1 ERERETFENERREZEXRIGEKRERL
Tab 1 Baseline clinical characteristics of patients undergoing hysteroscopic myomectomy for uterine fibroids
[T+s, M(P,,,P,))orn(%)]

Age (y) 35.5+6.2 40.6+ 7.0 0.066 =—1.9
Weight (kg) 56.8+7.3 60.7 + 8.2 0.220 t=—1.2
Height (cm) 163.1+ 4.7 161.1+3.8 0.200 =1.3
BMI (kg/m*) 21.3+1.7 23.4+3.0 0.063 =—1.9
Diameter of the myoma (cm) 47+11 42+%1.0 0.283 =1.1
Classification of the myoma 0.216 r=3.1

Type 2 2(25.0) 20 (55.6)

Type 3 5(62.5) 11 (30.6)

Type 4 1(12.5) 5(13.9)
Duration of operation (min) 61.3+15.5 46.6+ 16.2 0.025 =2.3
Distention pressure (kPa) 24.8+1.5 24.9+1.3 0.797 1=—0.26
Estimated blood loss (mL) 400 (200, 475) 175 (50, 200) 0.003 Z=-0.69
Intraoperative fluid infusion volume (mlL.) 125 (100, 200) 175 (100, 250) 0.490 Z=-3.0
Distention fluid deficit (mL) 3250.0 +509.9 1502.8 £ 565.9 <<0.001 1=8.0

®2 BESETTFEINEBEVRAZEARDEAEE SRS NZERALLER
Tab 2 Comparison of intraoperative Hemodynamic monitoring parameters in patients undergoing hysteroscopic myomectomy

[T+sorM(P,,,P,,) ]

At T,
HR, (bpm) 80.5+ 14.7 81.4%12.6 0.850 1=—0.18
CO, (L/min) 7.3 (6.5, 8.0) 6.3 (5.7, 6.9) 0.044 Z=-2.0
CI, (L-min™'*m™) 4.5 (4.1, 4.9) 3.7 (3.6, 4.1) 0.012 Z=-25
SVV, (%) 8.5+ 4.6 9.9+2.9 0.250 =—1.2
TFC, (/kQ) 39.7+£5.7 38.9+4.4 0.660 1=0.45

At T,
HR, (bpm) 78.1£9.3 82.2+13.2 0.410 1=—0.83
CO, (L/min) 6.2(5.3, 6.5) 5.9 (4.7, 6.4) 0.630 Z=-0.49
CI, (L*min"'*m™) 3.8 (3.6, 4.0) 3.6 (3.0, 3.9) 0.100 Z=-1.7
SVV, (%) 7.9+ 4.6 9.6+3.3 0.210 t=—1.3
TFC, (/kQ) 40.5+5.9 39.4+4.7 0.570 1=0.57

At T,
HR, (bpm) 89.9+9.7 78.4+12.9 0.022 1=2.4
CO, (L/min) 7.6 (6.4, 10.2) 5.7 (4.9, 7.2) 0.040 Z=-2.1
CL (L min"'*m™) 4.7 (4.1, 6.0) 3.6 (3.1, 4.3) 0.260 Z=-2.2
SVV, (%) 7.9+ 4.6 9.6+2.9 0.210 =—1.3
TFC, (/kQ) 53.7+8.9 44.9+53 <<0.001 1=3.7
AHR (bpm) 9.44+9.9 -3.1£10.0 0.003 1=3.2
ACO (L/min) 0.4 (-0.3,1.7) =0.6 (=1.0,0.9) 0.160 Z=-1.4
ATFC (/kQ) 14.0+ 4.7 59+3.2 <<0.001 1=6.0
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ROC curve for diagnosing the distention fluid loss==2 500 mL

1.0 R -
0.8
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= 0.6
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S 04 95%CI: 0.90-1.00
)
0.2
0 02 04 06 08 10
1-Specificity
Youden index J [Cutoff point (/k€2)| Sensitivity (%) | Specificity (%) | PPV (%) | NPV (%)
0.833 8.200 100.000 83.300 82.300 | 92.100
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1.0
0.8
2
Z 06
= ATFC: AUC of 0.91
g 0.4 95%CI: 0.82-0.99
)
0.2
U‘ 02 04 06 08 1.0
1-Specificity
Youden index J|[Cutoff point (/k€2)| Sensitivity (%) | Specificity (%) |[PPV (%) | NPV (%)
0.682 7.100 84.200 84.000 80.800 | 78.800
ROC curve for diagnosing the distention fluid loss==1 500 mL
1.0
08 F
el
= 0.6
= ATFC: AUC of 0.91
5 04 95%CI: 0.82-1.0
W 4
0.2
0 02 04 06 08 1.0
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0.717 5.900 87.100 84.600 87.500 | 75.000

ROC : Receiver operating characteristic; AUC: Area under the curve; CI: Confidence interval; PPV : Positive predictive power; NPV : Negative

predictive power.
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