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Liver transplantation from a living related donor remains one of the most effective treatments for end-stage liver
disease. Ensuring maximum donor safety and preventing postoperative liver failure is an absolute priority. A key
factor in the favorable postoperative course in donors after right hemihepatectomy is the rapid and complete
regeneration of the future liver remnant (FLR). Liver resection and unavoidable ischemia-reperfusion injury
trigger a cascade of systemic inflammatory responses with a massive release of pro-inflammatory cytokines,
particularly interleukin-6. While controlled inflammation is necessary to initiate the regeneration process, hyper-
inflammation can disrupt microcirculation and slow early parenchymal recovery. Perioperative glucocorticoste-
roid administration is an effective method of modulating inflammation, yet its direct impact on morphological
regeneration in living donors remains insufficiently studied.

OBJECTIVE — to investigate the effect of perioperative intravenous hydrocortisone on the dynamics of the regen-
erative capacity of the future liver remnant in living-related donors after right hemihepatectomy using com-
puted tomography (CT) volumetry.

MATERIALS AND METHODS. A prospective randomized controlled trial was conducted at the Oberig Clinic from
September 2023 to December 2025. The study included 100 right lobe living-related liver donors. The experi-
mental group (Group A, n=50) received an intravenous bolus of 500 mg hydrocortisone sodium succinate
10—15 minutes before parenchymal transection, followed by 100 mg/day on postoperative days 1 to 5. The
control group (Group B, n=50) received standard care without systemic steroids. The left liver lobe volume was
assessed using multidetector CT before surgery (RLVO), on day 14 (RLV14), and on day 90 (RLV90).

REsuLts. Preoperative RLVO was similar between groups (440.0£96.5 mL in Group A, 448.7+94.0 mL in
Group B, p=0.649). On postoperative day 14, Group A demonstrated a significantly more intensive volume
increase: RLV14 reached 889.9+181.8 mL compared to 808.3+154.3 mL (p=0.017), with a regeneration index
of 106.3+37.5% vs. 84.9+42.3% (p=0.009). On day 90, the difference became highly significant: RLVOO was
1097.4+203.8 mLvs. 920.6+143.8 mL (p <0.001), with an increase of 155.1+45.7 % vs. 1104 +38.0 % (p <0.001).
Hydrocortisone effectively smoothes the pathological peak of inflammation and prevents massive ischemia-
reperfusion injury. Preserved from excessive apoptosis, the parenchyma receives optimal conditions for full cel-
lular division from the first days.

ConcrLusions. Perioperative intravenous hydrocortisone is safe and does not suppress liver recovery. Modulation
of the systemic inflammatory response significantly increases the intensity of morphological regeneration of the
left liver lobe, as confirmed by a significant increase in absolute volume and regeneration index in both early
(p=0.009) and late (p <0.001) postoperative periods.
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Liver transplantation from a living related donor re-
mains one of the most effective treatments for end-
stage liver disease. Ensuring maximum donor safety
and preventing postoperative liver failure are abso-
lute priorities in transplantology [15]. A key factor
in the favorable postoperative course in donors after
right hemihepatectomy is the rapid and complete re-
generation of the future liver remnant [6, 10].

According to recent literature reviews, liver re-
section and the unavoidable ischemia-reperfusion
injury trigger a cascade of systemic inflammatory
responses with a massive release of pro-inflamma-
tory cytokines, particularly interleukin-6 (IL-6) [8,
13]. Although controlled inflammation is necessary
to initiate the regeneration process, hyperinflam-
mation can disrupt microcirculation, exacerbate
hepatocyte damage, and thereby slow early paren-
chymal recovery [4]. Perioperative administration
of glucocorticosteroids is widely discussed as an
effective method for modulating the inflammatory
response. Meta-analyses demonstrate that the use
of steroids reduces the overall complication rate
and improves short-term biochemical indicators of
liver function [2, 9, 11]. However, the direct impact
of steroids on morphological regeneration (i.e., an
increase in parenchymal volume), especially in liv-
ing-related liver donors, remains controversial and
insufficiently studied, which justifies the relevance
of this study [1].

OgJECTIVE — to investigate the effect of periop-
erative intravenous hydrocortisone administration
on the dynamics of the regenerative capacity of the
future liver remnant in living-related donors after
right hemihepatectomy using computed tomogra-
phy (CT) volumetry.

Materials and methods

A prospective randomized controlled trial with
a parallel design was conducted at the Oberig Clinic
between September 2023 and December 2025. The
study was approved by the Bioethics Committee
of the Bogomolets National Medical University
(Protocol No 189, dated November 25, 2024) and
performed in accordance with the principles of the
Declaration of Helsinki. Written informed consent
was obtained from all participants.

The study included 100 living-related right lobe
liver donors. The patients were divided into two
representative groups using simple randomiza-
tion. The experimental group (Group A, n=50)
received an intravenous bolus of 500 mg hydrocor-
tisone sodium succinate (Solu-Cortef, Pfizer, USA)
10—15 min before the start of parenchymal transec-
tion, followed by a maintenance dose of 100 mg/day
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administered once daily from the 1st to the 5th
postoperative day. The control group (Group B,
n=>50) received standard postoperative care with-
out systemic glucocorticosteroids. The control
group consisted of a previously described cohort of
donors [7]. To ensure strict methodological compa-
rability with the experimental group and eliminate
measurement bias, all computed tomography (CT)
scans of the control group were retrospectively re-
evaluated and re-segmented by a blinded specialist
using a standardized protocol, which explains the
minor volumetric variations compared to previous-
ly published descriptive data.

The remnant liver volume (RLV) was as-
sessed using multidetector computed tomography
(MDCT) on a 128-slice Somatom Go.Top scanner
(Siemens Healthineers, Germany). Intravenous
contrast was administered using the non-ionic ra-
diopaque agent Omnipaque 350 (GE Healthcare)
at a dose of 2 mL/kg body weight and an injec-
tion rate of 4 mL/s. Volumetry was performed on
portal phase scans (38—40 s) at three time points:
before surgery (RLV,), on the 14th postoperative
day (RLV,,), and on the 90th postoperative day
(RLVyy) [12, 13]. Three-dimensional volumetry
and semi-automatic liver segmentation, followed
by manual contour correction, were performed us-
ing the syngo.via software suite (Liver Analysis
module, Siemens) [5, 12]. The percentage volume
increase (regeneration index, AV) was calculated
using the formula:

RLV, - RLV
AV % =———

0 o
RLV, 100 %.

Statistical data processing was performed using
IBM SPSS Statistics v.27 licensed software. The
distribution of quantitative data was tested using
the Shapiro-Wilk test. The independent-samples
Student’s t-test was used to compare variables
that were normally distributed. Data are present-
ed as the arithmetic mean and standard deviation
(M £SD). A difference was considered statistically
significant at p <0.05.

Results and discussion

According to the preoperative CT volumetry results,
the mean initial volume of the future liver remnant
(RLV,) in Group A was 440.0 £96.5 mL, and in the
control Group B, it was 448.7 £ 94.0 mL. The differ-
ence between the groups was not statistically signifi-
cant (p=0.649), confirming the homogeneity of the
samples and the correctness of randomization.

The assessment of early regeneration on the 14th
postoperative day demonstrated a significantly
more intensive volume increase in the steroid group.
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Table. Dynamics of future liver remnant regeneration based on CT volumetry data (M+SD)

Parameter Group A (n=30) Group B (n=50) p

Preoperative RLV, mL 440.0+96.5 448.7+94.0 0.649
RLV on day 14, mL 889.9+181.8 808.3+£154.3 0.017
Volume increase on day 14, % 106.3+37.5 84.9+42.3 0.009
RLV on day 90, mL 1097.4 +203.8 920.6 +143.8 <0.001
Volume increase on day 90, % 155.1 +45.7 110.4+38.0 <0.001

The absolute RLV |, volume in Group A reached
889.9 £ 181.8 mL compared to 808.3+154.3 mL
in Group B (p=0.017). The percentage increase
(AV,,) was also significantly higher in the experi-
mental group (106.3+37.5%) compared to the
control group (84.9+42.3%), and the difference
reached the threshold of statistical significance al-
ready at this stage (p =0.009).

The evaluation of long-term regeneration on the
90th day revealed an even more pronounced, high-
ly significant difference between the groups. The
mean RIVy, volume in Group A was 1097.4 +203.8
mL compared to 920.6+143.8 mL in Group B
(p<0.001). The percentage increase in parenchy-
mal volume (AV,,) by the 3rd month in donors
receiving hydrocortisone reached 155.1+45.7 %,
while in the control group, it was only 110.4 + 38.0 %
(p<0.001). The summarized CT volumetry results
are presented in Table.

Restoring adequate liver parenchymal volume
after major resections is a critically important fac-
tor in preventing small-for-size syndrome and liver
failure in a living donor [6, 15]. The impact of sys-
temic glucocorticosteroids on this process has long
been a subject of debate. On the one hand, ischemia-
reperfusion injury during parenchymal transection
induces an excessive release of cytokines. Although
a baseline level of inflammatory mediators (particu-
larly 1L-6) is necessary for cell cycle initiation and
the so-called priming of hepatocytes [8], overexpres-
sion of these factors leads to pronounced microcircu-
latory disorders, tissue hypoxia, intracellular edema,
and apoptosis [4, 13]. On the other hand, theoretical
concerns arose that the potent anti-inflammatory
action of corticosteroids might suppress prolifera-
tive processes and critically inhibit parenchymal re-
generation in healthy individuals [1].

Our results refute these concerns and demon-
strate the opposite effect. The findings indicate
that hydrocortisone, when administered according
to the proposed regimen, not only does not sup-
press but significantly stimulates morphological
regeneration from the early stages. A statistically
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significant difference in volume increase between
the groups was observed as early as the 14th day
(p=0.009), which can be explained by physiological
mechanisms. Intraoperative hydrocortisone admin-
istration effectively smoothes the pathological peak
of inflammation and prevents massive ischemia-
reperfusion tissue injury and microthrombosis. As
a result, the parenchyma, preserved from excessive
apoptosis, receives optimal conditions for complete
cell division from the first days after surgery.

By the 90th day, when acute inflammatory phe-
nomena are completely resolved, the CT volumetry
results reflect true, consolidated cellular hypertro-
phy and hyperplasia. The observed volume increase
of 155.1 % in the experimental group, compared to
110.4 % in the control group (p<0.001), convinc-
ingly proves that early modulation of the inflamma-
tory response creates significantly more favorable
conditions for the regenerative capacity of the liver
remnant. This ensures a reliably greater volume of
functional tissue in the long term.

Conclusions

Intravenous perioperative administration of hydro-
cortisone (500 mg bolus and 100 mg/day from the
1st to the 5th day) during right living donor hemi-
hepatectomy is safe and does not suppress the pro-
cesses of liver parenchymal recovery.

Modulation of the systemic inflammatory re-
sponse with hydrocortisone significantly increases
the intensity of morphological regeneration of the
future liver remnant, as confirmed by a statisti-
cally significant increase in its absolute volume
and regeneration index at both the early (14th day,
p=0.009) and long-term postoperative periods
(90th day, p<0.001).
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BrutuBs nnepionepaniriHoro 3aCTOCyBaHHs I'iIPOKOPTU3OHY
HA pEreHepariiro 3aIMIIKOBO]L JIiBO1 YACTKU IIEYiHKHU Y JKUBUX
POAHMHHUX JOHOPIB IIPABOi YACTKU II€YiHKU

O. /Iponos !, I. Korenko 2

! Hartionamphmit meguarmii yaisepentet imeni O. O. Boromonbig, Kuis
2 Meauanuii ienTp «YHiBepcanbHa KiiHika ,O6epirs, Kuis

TpaHCuIaHTAallisl IEYiHKU BiJl 3KUBOT'O POJIMHHOT'O JJOHOPA 3AJIUIIAETHCH OJHUM i3 HAME(MEKTUBHIIINX METO/IiB
JHKYBAHHSA TEPMIHATBHUX CT4/Iil 3aXBOPIOBAHb IMEUYiHKH. 320€3MEUYEHHA MAKCUMAIbHOI O6E3MEKN JIOHOPA Ta
OpO(UIAKTUKA MiC/IIONEPAIIHHOI TTEUiHKOBOI HEJIOCTATHOCTI € a0COIIOTHUM NPIiOPUTETOM. KITIOUOBUM YHH-
HHUKOM CIPUATIIMBOIO NEPEDBITy MiC/AONEPALIFTHOIO NEPIOAy B JOHOPIB MiC/s IPABOOIYHOI IeMirenaTeKTOMil
€ IIBU/IKA T4 OBHOIIHHA PETEHEPALLid 3A/IMIITKOBOI JIiBO1 yacTKU nevinku (Future Liver Remnant (FLR)). Pe3ek-
i TEYiHKY T4 HEMUHYYA ileMidHO-penep@y3ifiHa TpaBMa 3ayCKAIOTh KACKAJ, CHCTEMHOT 3aMTA/IBHOT BiITOBIi/i
3 MACHUBHUM BUBUIBHEHHSIM [TPO3ANAIBHUX [TUTOKIHIB, 30KpeMa iHTEPIICHKIHY-6. XO4a KOHTPOJIBOBAHE 3aI1a-
JIEHHsI HEOOXIiJJHE IS 3aIyCKY NPOLIECY PEreHePallii, Tinep3anaJeHHsa MOKE TTOPYITYBATH MiKPOLIMPKYJIALHIO,
HiICWIIOBATH MOMIKOPKEHHA I'E€MATOLINTIB i CIIOBUIBHIOBATH PAHHE BiIHOBJIEHHA ITapeHXiMHU. [lepionepariifine
BBEJICHHS ITIIOKOKOPTHUKOCTEPOIiB OOrOBOPIOETHCA K E(PEKTUBHUM METO/ MOAYJIALLT 3aIIa/IbHOI BiJITIOBI/I, aj1e
HOrO BIUIUB Ha MOP(POJIOTiYHY PETEHEPALTIIO B )KUBUX POJUHHUX JOHOPIB HETOCTATHBO BUBYEHO.
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Mera — JOC/IAWTU BIUIUB IIEPIONEPALIITHOIO BHYTPIITHBOBEHHOI'O BBEJEHHS TIPOKOPTU30HY HA JUHAMIKY
PETEHEPATOPHOT 3[JATHOCT] 3AJINIIKOBO] JIiBOI YACTKH MEYiHKHU B )KUBUX POJUHHHUX JJOHOPIB MiCJIA TPaBO6GI9HOL
TreMIrenaTeKTOMil NUIAXOM OLIHHKYA KOMITIOTepHO-TOMOrpagdivnoi (KT) BomomeTpii.

Marepiaau Ta METOIH. [IDOCIIEKTUBHE PAHJOMiI30BAHE KOHTPOIBOBAHE JOC/II/PKEHHS IIPOBEICHO HA 6431 Kli-
Hikn «O6epir» y nepion i3 Bepecus 2023 poky 10 rpyaHa 2025 poKy. Y JOCIKEHHA OyJI0 3a1y4eHo 100 xKUBUX
POAMHHMX JOHOPIB IPAaBOi YaCTKU nedinku. Jocmigna rpyna (I'pyma A, n=50) 32 10—15 XB O TpaHCCEKLi
MAPEHXIMHU OTPUMYBAIA TIPOKOPTU30H BHYTPIIIHBOBEHHO 60/OCHO (500 MI) i3 IOJAIbIINM BBEACHHSIM
100 mr/moby 3 1-1 5o 5-1 no6u. Konrponsna rpyna (I'pyna b, n=50) — cranpaprae BejeHHA. KT-BomoMeTpito
JIiBOI YAaCTKHU NEYiHKH ITPOBOAWIN A0 onepantii (RLVO), na 14-ty (RLV14) Ta 90-1y 106y (RLV9O0).

Pesynwraru. [Joonepaririauit RLVO 6yB mopiBHssHHUM y Ipymnax ((440,0+96,5) My Ipymi A Ta (448,7 +94,0)
i y Tpymi B, p=0,649). Ha 14-1y 106y I'pyna A npOAEeMOHCTPYBAIA BIPOTiAHO BHINMI a6COMOTHHUI 06’€M
((889,9+181,8) i (808,3+154,3) w1, p=0,017) Ta Bincorkosust npupict ((106,3£37,5) i (84,9+42,3)%,
p=0,009). Ha 90-1y 106y pi3HUIII CTAla BUCOKO3HAYYNO: RLVOO — (1097,4+203,8) Ta (920,6+143.8)
M1 (p<0,001), mpupict — (155,1%£45,7) 1 (110,4£38,0) % (p <0,001). IagpOoKOPTHU30H €(PEKTUBHO 3IIAKYE
IIATOJIOTIUHUI IIiK 3AITJICHHS T4 3a1100ira€ MaCUBHOMY ilIEMiYHO-penepdy3iiHOMy IOMKOPKEHHIO. 36€pe-
JKEHA BiJl HAAMIPHOI'O AOIITO3y NMAPEHXiIMA OTPUMYE OIITUMAIbHI YMOBH 1A KIITUHHOI'O IOINY 3 IIEPIIOL
nicsionepanifiHoi Joou.

BHCHOBKH. BHYTPIllTHLOBEHHE MePioIepallifiHe BBEJIEHHs TiIPOKOPTHU30HY € 6E3IIEYHUM i HE IPUTHIYYE IIPO-
LIECU BiJTHOBJICHHSA NAPEHXiIMU. MOIYIIALA CUCTEMHO] 3aI1A/IbHOI BiNIOBiZi BipOTIiIHO 30UIbIIyE iHTEHCHUBHICTD
MOP@OIOTiyHOI pereHeparlii 3aJIMIIKOBOI JIiBOT YACTKH NEYiHKU AK y paHHil (p=0,009), Tak i y BigganeHui mic-
sonepatiriHuii nepiof (p <0,001).

K/Ir0490Bi CJI0BA: )KUBi JIOHOPY, T€NTATEKTOMIsI, PET€HEPALTis IEYiHKH, I{JPOKOPTU3OH, KOMITIOTEPHA TOMOTrpadis.
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