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Application of hypotension prediction index in intraoperative
hemodynamic management of robot-assisted laparoscopic
cystectomy: A case report and literature review

RUAN Wengqing', FU Zerun', HUANG Yi', LI Longyun', SUN Yao®, LI Kai'
(1. Department of Anesthesiology, China-Japan Union Hospital , Jilin University, Changchun 130033,

China;2.Department of Anesthesiology,People’s Hospital, Lyuyuan District, Changchun City, Jilin
Province, Changchun 130062, China)

ABSTRACT Objective: To analyze the intraoperative hemodynamic management by hypotension

prediction index (HPI) in one patient underwent robot-assisted laparoscopic cystectomy, and to provide
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the reference for anesthesia monitoring and hemodynamic management in the similar major surgery.
Methods: The clinical data, intraoperative hemodynamic data, usage and dosage of vasoactive drugs, and
clinical outcomes of one patient underwent robot-assisted laparoscopic cystectomy with HPI-guided
intraoperative hemodynamic management were retrospectively analyzed, and the relevant literatures were
reviewed. Results: The patient, a 72-year-old female, was admitted due to macroscopic hematuria for
5 months accompanied by dysuria for 3 months. The cystoscope results showed a 7 cm X7 ecm X5 cm mass
on the right side of the bladder trigone and a 4 cm X 3 ¢cm X 3 ¢cm mass near the bladder neck. The positron
emission tomography/computed tomography (PET/CT) results showed thickening of the right posterior
bladder wall with high metabolism, and the preliminary diagnosis was bladder malignancy. After
preoperative anesthesia evaluation, the robot-assisted laparoscopic cystectomy was planned. After entering
the operating room, the routine monitoring was conducted, and the monitor equipped with HPI software
was used to guide intraoperative hemodynamic management. After routine anesthesia induction, the
tracheal intubation was performed by video laryngoscope. The patient experienced intraoperative
hypotension (IOH) for six times, the cumulative time of mean arterial pressure (MAP) <65 mmHg was
13.7 min, accounting for 4.40% of the anesthesia duration, and the time-weighted average of MAP<C
65 mmHg was 0.28 mmHg. The time range with HPI==85 roughly overlapped with and included the
period of MAP<C65 mmHg. At 146 time points with HPIZ==85,the MAP remained greater than 65 mmHg
at 68.5% (100/146) of the points. At 47 time points with MAP<C65 mmHg, HPI=85 occurred at
97.9% (46/47) of the points. On the first postoperative day, the patient’s hypersensitive cardiac troponin
I was <<0.01 pg-L ', and no perioperative adverse events occurred. The patient was discharged on the
eighth day. Conclusion: HPI can promptly and accurately predict the occurrence of IOH in the patients
undergoing robot-assisted laparoscopic cystectomy. The use of HPI-based hypotension correction strategies
during surgery can maintain the time-weighted average of MAP<C65 mmHg at a lower level.
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Tab. 1 Intraoperative therapeutic measures and hemodynamic indicators at 19 HPI waring of one patient underw

laparoscopic cystectomy

Intraoperative changing trends of HPI and MAP of one patient underwent robot-assisted laparoscopic cystectomy

ent robot-assisted

Time from

MAP(P/mmHg) HPI HPI>85 to ASVR ACO

Treatment measure MAP<C Adp/dl,wl Ea,,  (dyness* AsY (Lemin ")
Before After Before After 65 mmHg (mmHg=s ) 4 em ) (V/mL)
treatment treatment treatment treatment (t/s)

Tracheal intubation 66 93 96 34 67 43 0.1 35 3 1.1
Norepinephrine 4 pg 70 82 86 29 84 33 0 286 8 0.1
Norepinephrine 4 pg 72 88 95 55 co 23 0 537 —1 —0.2
Norepinephrine 4 pg 65 83 97 45 20 31 —0.1 579 —3 —0.3
Norepinephrine 4 pg 68 79 96 61 10 13 —0.1 392 —3 —0.3
Norepinephrine 4 pg 63 70 97 72 26 41 0.1 196 0 —0.1
Norepinephrine 4 pg 69 78 97 64 20 35 0.3 274 —2 0
Pneumoperitoneum 73 88 89 58 ©o 32 —0.1 242 —16 0.2
Norepinephrine 4 pg 70 91 88 41 oo 25 0.1 741 —11 —0.5
Norepinephrine 4 pg 72 85 97 17 oo 29 0 448 —3 —0.3
Norepinephrine 4 pg 70 71 95 88 co 20 0 300 0 —0.2
Norepinephrine 4 pg 66 92 97 55 72 27 0 690 —2 —0.1
Norepinephrine 4 pg 53 63 100 100 0 47 —0.2 598 —6 —0.5
Norepinephrine 4 pg 63 57 100 100 0 —21 0 93 —11 0
Norepinephrine 8 pg 57 61 100 100 0 —9 0.1 162 —4 —0.4
Norepinephrine 12 pg 61 65 100 100 0 —18 —0.1 154 —4 —0.1
Epinephrine 4 pg 65 82 100 65 0 113 0 351 13 0.1
Norepinephrine 8 pg 69 79 96 53 41 15 0.2 370 —6 —0.3
Norepinephrine 8 p.g 69 81 91 36 39 30 0 319 —4 —0.2

“co”meant that MAP<Z65 mmHg did not occur; A negative value meant that the value after intravenous administration was lower than before;

Adp/dt,, : The difference of dp/dt,,,, before and after treatment measure ; AEay,, :

The difference of Ea,, before and after treatment measure ;

ASVR: The difference of SVR before and after treatment measure; ASV: The difference of SV before and after treatment measure; ACO: The

difference of CO and after treatment measure.
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