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1. Introduction

Liver surgery is one of the only curative
treatments for primary or secondary liver
tumours. Partial hepatectomy is a partial
resection of the liver allowing for tumour
removal. The main risk of hepatectomy is the
occurrence of Post-Hepatectomy Liver Failure,
which may occur due to post-operative portal
hypertension (PHT) [1]. This abstract presents a
global sensitivity analysis (SA) study of a
mathematical model simulating the
hemodynamics response to partial hepatectomy
to better understand the main drivers of the
clinical outputs of interest.

2. Materials and Methods

Recently a lumped-parameter model of the

cardiovascular system was proposed to simulate

the whole-body hemodynamics before and after

a partial hepatectomy and evaluate the risk of

PHT due to this surgery [2]. The input

parameters of this mathematical model M

considered for the SA study proposed are:

e the heart elastances of the right atrium and
left ventricle (Ea ra, Eb ras EaLv, Ep,Lv);

e the resistances to the flow within the portal
vein, hepatic artery, hepatic vein, total
digestive organs, and other organs
(Rpvs Rhas Rnys Rpo, Roo, respectively);

e the fraction of the total liver mass to be
resected during the surgery (Hpx).

Motivated by the clinical needs to evaluate the

patient state during hepatectomy, the pre-

operative (pre-hpx) and post-operative (post-

hpx) quantities of interest for this study are: (i)

the portal vein pressure (va), (i) the

portocaval gradient (PCG) that is the pressure
difference between the portal vein and the vena
cava, (iii) the systemic arterial pressure (MAP),

(iv) the cardiac output (CO), and (v) the blood

flows in the hepatic artery (Qp,) and (vi) in the

portal vein (Qp,,). While performing the SA
using the Sobol indices method, the model

outputs required to be constrained to
physiological ranges. Thus, an innovative
approach [3] that exploits the features of the
polynomial chaos expansion method has been
applied to generate a metamodel M.,
reducing the overall computational cost to
complete a physiological global SA.

3. Results

Fig. 1 shows the most sensitive parameters
(red), the fairly sensitive parameters (pink) and
the insensitive parameters (white) to the studied
quantities of interest.

Figure 1: Sensitive
(red), fairly sensitive
(pink) and
insensitive (white)
input parameters for
each quantity of
interest suggested by
the SA performed
with the surrogate
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4. Discussion and Conclusions

The results suggest which parameters are more
important for this hemodynamic model
targeting surgical actions, identifying which
measurements can be negligible (e.g.Qp,) and
which require good accuracy (e.g. Qpy) to
provide solid predictions. Moreover, these
outcomes give new insights on how to improve
the calibration of some model parameters to be
more patient-specific.
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