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l[ Abstract ]]

Objectives: To evaluate sequential postoperativ@) (Estimation of serum bilirubin
(SB) and prothrombin time percentage (PT%) as ptedi for development of post-
hepatectomy events (PHE) including post-hepatectbwey failure (PHLF), other

complications and mortality.

Patients & Methods: During 7-year, 410 patients eament open abdominal
hepatectomy. During®1PO week, SB and PT% were measured daily and ttestex
of change of SB was calculated in relation to pezafive measures. Liver failure was
defined as getting SB level of >2.9 mg/dl and pngled PT >15 sec combined with
signs of hepatic encephalopathy or hepatorenalreymel Study outcomes included
frequency of PHE and patients were categorizedHis=Rand No PHLF groups and
to analyze estimated SB and PT% as predictorseieeldpment of PHE.

Results: Mean operative time was 178+27.3 min, meaonunt of operative blood
loss was 325+66 ml, mean number of transfused biloots was 1.6+0.6 units and
mean duration of hospital stay was 4.2+1.7 daysinguhospital stay and short-term
follow-up, 32 patients (7.8%) developed PHLF, 13#tignts (32.68%) developed
other complication and 28 patients (6.83%) diechwgignificantly higher morbidity
and mortality rates among PHLF patients. Regressioalysis defined calculated
percentage of increase in SB on POD4 and perdist@etreased PT% till POD7 as
significant predictors for development of PHE, whdombined extent of PT change
on POD1 and high SB on POD2 as significant predictor future development of
PHLF.

Conclusion: PHE could be minimized by proper preafree preparation, meticulous
surgical procedure to minimize blood loss and &rodperative time so as to reduce
blood transfusion requirements. PHE could be pteditising sequential estimation
of SB and PT% since POD1. Both SB and PT% did weléther as early predictors
for development of PHLF and showed complementargdiptive value for
development of other complications and short-terontatity.

KEYWORDS: Post-hepatectomy events, sequential estimatiogsins bilirubin,
prothrombin time, early prediction

Introduction

Liver resection (Hepatectomy) is an important treait modality for liver
malignancies”). Hepatectomy for hepatocellular carcinoma is tlest kalternative
option for increasing the survival of many patiemigh intermediate or advanced
stages of liver cancé?. Moreover, major hepatectomies are widely useclirative-
intent surgery for perihilar cholangiocarcinorfia Liver resection also remains the
standard treatment for liver metasta$és
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However, hepatectomy has high perioperative madspidnd mortality rates
@D post-hepatectomy liver failure (PHLF) is a majwurce of morbidity and
mortality in patients undergoing liver resectiol. PHLF was defined as a
postoperative reduction in the ability of the litermaintain its synthetic, excretory,
and detoxifying function€). The International Study Group of Liver Surgery defi
PHLF as development of pathological values of titernational normalized ratio and
bilirubin on or after postoperative day 5 (PODb)

Multiple etiologies may underlie the developmenPdfLF and its subsequent
additional morbidities and mortalitié¥. Despite of the previous finding that the risk
of PHLF is not associated with surgical strategiiether simultaneous resection or
staged hepatectomy in cases with metastatic liweradd”; resection criteria should
be established based on the risk of PHLF and thevsli benefit from hepatectomy
19 and an inadequate volume of future liver remnaemains an absolute
contraindication to liver resection as it corretatéth surgical outcom@?®.

PHLF is resistant to treatment and is associatél muortality, so great effort
has been put in to both accurately identify pasieat high risk®, modify early

. 12) : : 13)
predictors of PHLE?, develop strategies that can help prevent itsoenae™ and
correction of modifiable causes including avoidanteepsis, drainage of cholestasis
and intraoperative judicious use of portal triadlow occlusion to minimize the
frequency of development of PHLF and maximize thwisal chance®.

Aim of work

The current study aimed to evaluate the outcomepsn hepatectomy surgeries
conducted since July 2010 in a specialized cemfereover, the study targets to
evaluate sequential PO estimation of serum bilitu®B) and prothrombin time
percentage (PT%) as predictors for developmenbst-pepatectomy events.

Patients & Methods

The study protocol was approved by the Local Ethicammittee. All patients
assigned for open hepatectomy, irrespective afxtent and indication, and signed a
written fully informed consent were evaluated dally and radiologically for
assessment of general condition, fitness for syrgettent of lesion, and of assigned
level of hepatectomy.

Inclusion criteria included cirrhosis of Child Pu¢@P) score A or very early B with
peripheral and/or exophitic lesions not necessaigatnajor resection and lesions in
non-cirrhotic patients that required hepatectomghwine remaining liver was >30%
in cases of major hepatectomies, after assessm#mCW scan volumetry. Exclusion
criteria included cirrhosis of CP Score late B amore, bad general condition, major
hepatectomies with remaining liver <40% of normeéid or <50% of cirrhotic liver
and hepatecomies in children.

All included patients underwent clinical and laliorg evaluation of liver damage
parameters and function parameters. Serum bilirabith PT% were measured daily
during £' postoperative (PO) week. To obtain PT% expressiaaline dilution curve
was constructed with normal pool plasma and thiemés result was expressed as the
percentage of normal plasma vielding the same P$eironds*®. The extent of
change of SB was calculated in relation to predperameasures as follows:
Estimated levels at PO day (POD)/preoperative leudtiplied by 100.

Liver failure was defined as getting SB level of®ng/dl, prolonged PT >15 sé&¢
9 and increased plasma ammonia levels >100 umathbined with signs of
hepatic encephalopathy or hepatorenal syndromairieegintensive car&”.
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Study outcome

1. Primary outcome is the frequency of development of PO events inom@®HLF,
other PO complications and mortality.

2. Secondary outcomancluded evaluation of changes of SB and PT% thnoug
POD1-7 in studied patients as a total and catego@zcording to development of
PHLF as PHLF group and No PHLF group and to ana®gtienated SB and PT%
and their percentage of change as predictors fegldpment of PO events.

Statistical analysis

Obtained data were presented as meantSD, rangeshemsi and ratios.
Results were analyzed using paired t-test and CaleAMNOVA with post-hoc Tukey
HSD Test. Regression analysis (Stepwise method) wsasl for stratification of
studied parameters as specific predictors for dgweent of PO events. Cox
regression analysis was applied to the chosengtoedito determine the cumulative
risk for development of PO events. Statistical gsialwas conducted using the IBM
SPSS Statistics (Version 23, 2015; IBM Co., ArmohY, USA) for Windows
statistical package. P value <0.05 was consideegitically significant.

Results

Throughout the 7-year duration 456 patients witlerlimass necessitated resection
were evaluated; 46 patients were excluded and 4fiérps were included in the study
and underwent hepatectomy (Fig. 1). The inclusioth preoperative data are shown
in table 1.

Eligible Patients Excluded (n=46)

{n=4306) - Cirrhotic patients with CP score =8 (n=14)
- Inappropriate liver remmant (n=11)
——» | - Hepatorenal failure (n=8)
- Heart failure (n=5)
- Advanced primary lesion (n=5)

Enrolled patients - TUnfitness for anesthesia (n=3)
(n=410)
.| No Operative mortalities
(n=0)
PO follow-up
(n=410)
No PO events
(n=257: 62.68%)
PO events
(n=194; 47.32%)
Oth licati Marsaloy
er complications (n=18: 6.83%)
pos R
Other complications Other complications

(n=19; 59.37%) (n=115; 30.4%)
5 it Mortality
Mortality (n=32; 7.8%) (n=378; n=02.2%) (ﬁ=1?;. gl

(n=11: 34.38%)

Fig. (1): Flow sheet of outcome of studied patients

Table (1): Patients' inclusion criteria

Criteria Findings
Age (years) Categorigs<40 26 (6.35%)
40-50 24 (5.85%)
51-60 241 (58.8%)
>60 119 (29%)
Mean total age 56.5+7.64 (32-68)
Gender Males 269 (65.61%)
Females 141 (34.39%)
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Weight (kg) 80.58+12.66
Height (cm) 170+3.21
Body mass index (kg/M 27.89+4.35

Data are presented as numbers & mean=SD; percenfageiges are in parenthesis

All surgeries were conducted uneventfully withinmeean operative time of
178+27.3 min. Mean amount of operative blood losss 82566 ml and mean
number of transfused blood units was 1.6+£0.6 uMisan of total hospital stay was
4.2+1.7 days. During hospital stay and short-teotfodv-up, 32 patients developed
PHLF (PHLF group) for a frequency 7.8%, while 378ipnts completed their short-
term follow-up free of PHLF (No PHLF group). Patienof PHLF group had
significantly (p=0.001) longer operative time, slaalvsignificantly (p=0.033) more
intraoperative blood loss and consumed signifigamtbre blood units (p=0.024) than
patients of No PHLF group (Table 2). Duration of R@spital stay was significantly
(p=0.016) longer in patients of PHLF group thanNa PHLF group. Pathological
diagnosis of excised liver assured primary hepataplastic lesion in 315 specimens
(76.83%) and metastatic lesions in 95 specimend {28) as shown in table 3.

Table (2): Operative data of studied patients

Data No PHLF PHLF (n=32) P value
(n=378)

Operative time (min) 167.2+22.8 191.3+26.7 0.001

Intraoperative  morbidities ar 0 0

mortality

Operative blood loss (ml) 310.9+68.4 344.6+£60.7 38.0

Number of transfused blogd 1.8+0.7 1.4+0.5 0.024

units

Total hospital stay (days 3.8£1.7 4.8+1.7 0.016

Data are presented as mean+SD

Table (3): Final pathological diagnosis after exanmation of the excised specimen

Source of the Pathological diagnosis Number (%)
lesion

Primary lesion

162 (41.95%
78 (19.03%)

Hepatocellular carcinoma
Hepatoma

Hilar cholangiocarcinoma 32 (7.8%)
Chronic sclerosing cholangitis 15 (3.66%)
Cholangiocellular carcinoma 7 (1.71%)
Cystadenoma 3 (0.73%)
Focal nodular hyperplasia 8 (1.95%)

Metastatic lesions
Data are presented as numbers; percentages aaeeintipesis

95 (23.17%)

During hospital stay and short-term follow-up, J#tients developed 233 PO
complication other than PHLF (Table 4) for a sherth complication rate of 32.68%;
19 patients of PHLF group developed 64 PO morlaslitother than PHLF for a
frequency of 3.37 morbidities/ patient and a sthemtn complication rate of 59.37%.
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On the other hand, 115 patients of No PHLF groweliped 169 morbidities other
than PHLF for a frequency of 1.47 morbidities/ patiand a short-term complication
rate of 30.4%. The short-term complication rate wamificantly (p=0.005) higher

among patients of PHLF group than patients of N&PHroup (Table 5, Fig. 2).

Table (4): Immediate and short-term PO complicatiors encountered in patients

of both groups

Complication No PHLF PHLF (n=32) Total (n=410)
(n=378)
Liver abscess/ necrosis 7 (1.85%) 2 (6.25% 9 (2.2%
Cholangitis 11 (2.91%) 3 (9.38%) 14 (3.41%
Bile leakage 9 (2.38%) 2 (6.25%) 11 (2.68%
Ascites 17(4.5%) 3 (9.38%) 20 (4.88%)
Peritonitis 14 (3.7%) 3 (9.38%) 17 (4.15%)
Bleeding or repeated
bleeding 22 (5.8%) 10 (31.25%) 32 (7.8%)
Wound sepsis 21 (5.56%) 9 (28.13%) 30 (7.32%)
Wound rupture 11 (2.9%) 5 (15.63%) 16 (3.9%)
Renal failure 8 (2.11%) 4 (12.5%) 12 (2.93%
Urinary tract infection 13 (3.44%) 6 (18.75%) 1963%0)
Cardiac failure 6 (1.59%) 1 (3.13%) 7 (1.71%)
Pulmonary failure 7 (1.85%) 3 (9.38%) 10 (2.77%
Pneumonia 6 (1.59%) 2 (6.25%) 8 (1.95%)
Pleural fluid 11 (2.91%) 2 (6.25%) 13 (3.17%)
Delirium 6 (1.59%) 9 (28.13%) 15 (3.66%)

Data are presented as numbers; percentages aaeeimtipesis
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Thirty-five patients required repeated laparotommryrhanagement of bleeding
or peritonitis for a frequency of 8.54%; 30 pat&e(if.94%) in No PHLF group and 5
patients in PHLF group (15.63%) with significan{ly=0.027) higher frequency of
repeated laparotomy in PHLF group. Forty-four pasg10.73%) required treatment
in ICU; 10 patients for management of respirat@ijufe, 8 patients for management
of pneumonia, 7 patients for management of heahtiréa and 19 patients for
management after re-laparotomy. Seven patient8§2d). of PHLF group and 37
patients (10.08%) in No PHLF group required treatima ICU with significantly
(p=0.010) higher frequency among PHLF patients.odohately, 28 patients (6.83%)
died during hospital stay and short-term follow-pgriod; 11 patients (34.38%) in
PHLF group and 17 patients (4.5%) in No PHLF growtth significantly
(p=0.00001) higher mortality rate among PHLF pdtdiable 5, Fig. 3).

Table (5): Immediate and short-term PO events encauered in patients of both

groups
No PHLF PHLF Total
(n=378) (n=32) (n=410)
PO No 263 (69.6%) | 13 (40.63%) 276
morbidity (67.32%)
Yes | Number of patients| 115 (30.4%) | 19 (59.37%) 134
(32.68%)
Number of 169 64
morbidities 233
Frequency/patient 1.47 3.37 0.57
Treatment in intensive care unit 37 (10.08%) 783%) | 44 (10.73%
Repeated laparotomy 30 (7.94%) 5 (15.63%) 35 (8)54%
Mortality 17 (4.5%) 11 (34.38%)) 28 (6.83%)

Data are presented as numbers; percentages aaeeimtipesis
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Fig. (3): Patients' distribution according to devel opment of PO events ® PHLF
in both groups ( <significant difference) @ No PHLF
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SB (mg/dl)

PHLF group (Table 6, Fig. 5).

Throughout the L week PO, all patients showed deteriorated liveicfions

manifested as increased levels of SB that wasfggntly higher in comparison to
preoperative SB since PODL till POD4 to be nonificantly higher on POD5 and
POD6 and decreased significantly on POD7 (Fig. sti¢ch deterioration of the
excretory function of liver remnant was signifidgnthigher in patients who
developed PHLF compared to patients of No PHLF gr@wable 6).
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Fig. (4): Mean(+ SD) SB levels estimated in studied patients during
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Moreover, the percentage of patients' PT in ratatm control time showed
gradual deterioration reaching the lowest leveP@D4 and re-increase reaching its
maximum on POD7; such deterioration of the synthietnction of liver remnant was
significantly higher in patients who developed PHtémpared to patients of No

Table (6): Serum bilirubin and percentage of prothiombin time in relation to
control time estimated throughout ' week PO in comparison to preoperative
levels in both groups

Parameter Preop. POD1 POD2 POD3 POD4 PODS POD6  7POD
SB No Level | 1.65+0.28 1.83+0.28 1.9+0.3 1.7+0.3 1.6+£0.28 1.5+0.25 1.5+0.25| 1.4+0.23
PHLF % 11.8+10.8 16.1+12.2 6.6+£25.2 -0.21+24 -5.7¥2p  .5+#32 | -14.8+20
PHLF | Level 2.3+0.22 5+0.7 4.58+0.72 5.4+0.76 5.74#0.| 4.88+0.6 4.7+0.6 | 4.4+0.56
% 118+33 100+32 136+35 125+32.7 114+3] 107+£30 9532
Total Level 1.7+0.3 2.07+0.9 2.1+0.8 1.96+1 1.9+1 .78#0.9 1.7¢0.9 | 1.6+0.8
% 19.9+31 22.54+26.4 16.5+43 9.5+41.4 3.6%39 0.41+3-6.3+36
PT No Level 92.248.7 91+8.3 86.9+8.5 78.5+8 77.248.4 88.3 82.3+8 87.618.1
PHLF % -1.2+2.8 -5.6+4.9 -14.4+9 -15.9+9 -1149.5 -103k | -4.9+42.3
PHLF | Level 91.9+10 44.148 71.3%11 59+£10 53.5#91 .248.6 65.7£10.8] 46.9+8.3
% -51.6%9 -22.1£12 -35.4£11 -41.4£10 -46+9 -28+1p-48.5+£10
Total Level | 90.9+12.1 85.9+17.6 84.7+119 75.9+11.874.3£12.8 77.8x14.4 80+11.7] 83+16
% -5.8+£14.7 -6.5+7.8 -16+11 -18+11.9 -14£13.6 4¥11 | -8.8+£12
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Data are presented as numbers & meantSD; percenfaggnges are in parenthesis;
SB: Serum bilirubin; PT: Prothrombin time; PHLF: dtiepatectomy liver failure;
Preop.: Preoperative; POD: Postoperative day; %cdp&ge of change in relation to
preoperative level
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Fig. (5): Mean(+ SD) percentage of PT change in relation to control time

estimated in studied patients during 1st week PO ( + significantly
lower versus preop.)

Regression analysis defined elevated SB level oD2P@s a persistently
significant predictor for development of PHLF, véhélevated SB level on POD3 was
defined as a predictor for development of compicatand mortality. Calculated
percentage of increase in SB on POD4 in relatiomprepperative SB levels was
defined as the only significant predictor for deyghent of PO events; PHLF,
complications and mortality. On the other handsistently decreased PT% till POD7
was found as the significant predictor for develepmof PO events; PHLF,
complications and mortality; while high extent dfamge of PT% on POD1 was a
significant predictor for development of PHLF, gretsistently high extent of change
PT% in relation to preoperative PT% till POD7 wasirfd as the only significant
predictor for development of complications and ralit (Table 7).

Table (7): Regression analysis of studied estimated SB and PT% throughout
1% week PO as predictor for development of PO events

SB Extent of change PT% Extent of change
Variable] B | p | Vvariable] B | p | Variable] B | p [ Variable] B | p
PHLF
Model
1 POD2 | 0.95)] 0.000L POD4 0.898 0.0001 POD7 0{690004| POD1| 0.91% 0.0001
Model | POD2 | 0.576 0.0003 POD4 0.717 0.0003 POD7 1,253 00.p0POD1 | 0.850 0.0002
2 POD3 | 0.401 0.000% POD7 0.216 0.0008 Preop. 0{85000Q. POD6 | 0.121 0.0007
Model | POD2 | 0.447] 0.0004 POD4 0.680 0.0004 POD7 0,805 02.00POD1 | 0.429 0.0006
3 POD3 | 0.299 0.0008 POD7 0.171 0.0009 Preop. 0{888000. POD6 | 0.139 0.0008
POD4 | 0.244 0.0009 POD3 0.090 0.034 POD1 0478 6.00POD7 | 0.436 0.0009
Complications
Model
1 POD3 | 0.159 0.007 POD3 0.134 0.007 POD7 04169 10/00POD7 | 0.158 0.00%
Mortality
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Model
1 POD3 | 0.304 0.000f POD4 0.328 0.0009 POD7 01710010, POD7 | 0.269 0.0008
Model POD7 | 0.362 0.000f
2 Preop.| 0.289 0.0008
Model POD7 | 0.476 0.0004
3 Preop. | 2.14% 0.033
POD6 | 0.225 0.044

Verification of these parameters for predictionP@® events, defined the high
SB levels estimated on POD2 as significghtQ.951, p=0.00001) positive predictor
and the extent of change of PT on POD1 as a signifi 3: -0.377, p=0.0005)
negative predictor for future development of PHIGEumulative hazard function
analysis defined increased SB levels by >75% obpeeative SB level as a point for
increased likelihood ratio for development of PHHEg. 6).

4

3

Cum Hazard
i

T T T T T
75.00 100.00 125.00 150.00 175.00
Percentage of increased SB level on POD2

Fig. (6): Hazard Function of percentage of increask SB level on POD2 for
development of PHLF among studied patients

Regression analysis defined prolonged PT manifesteddecreased PT%
reaching maximum on POD7 as negative predicfar 0.168, p=0.001) for
development of complications other than PHLF amaigdied patients with
cumulative risk for developing complication was rie&sing by decreased PT% by
>80% (Fig. 7).
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Fig. (7). Hazard Function of prolonged PT on POD7 dr development of
complication among studied patients

The percentage of elevation of SB on POD4 was dédfias positive
significant @: 0.328, p=0.0007) predictor for mortality duringost-term follow-up
period with increasing cumulative hazard for matyaafter 100% increase of SB
relative to preoperative SB level (Fig. 8).
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0.2
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T T T T T
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Percentage of elevation of SB on POD4

Fig. (8): Hazard Function of percentage of elevate®B for mortality among
studied patients

Discussion

Throughout 7-year study, 410 patients were subjleit@pen hepatectomy for
various extents according to preoperative imagingliss; 315 patients had primary
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hepatic malignancy and 95 patients had metastasonis. All surgeries were
conducted uneventfully within a mean operative tiofeabout 6.7 hr with mean
amount of operative blood loss of about 1015 ml arehn number of transfused
blood units of about 5.1 units, and mean hospit} was about 19 days. Similarly,
Rossler et al™® out of their series of hepatectomies found surtgsted for about 7
hours and mean hospital stay was about 12 days, Kigamitsu et al. *® reported
that the average hospital stay without PHLF wasuaitkté days, which extended with
development of PHLF and with increasing its grades.

Unfortunately, the frequency of PHLF has variedatfyeamong studies since
a clear definition of PHLF has been lackifly During hospital stay and short-term
follow-up of currently studied patients, 32 pateneveloped PHLF for a frequency
7.8%. In line with such figuré/ibert et al. @, Schnitzbauer et al?Y andYadav et
al.®? reported that the incidence of PHLF was 7%, 7.4 ranging between 3 and
8 %, respectively. On the other hamdhrita et al. ® documented that the frequency
of PHLF is ranging from 1% to 16%, whiumitrascu et al.®, Schadde et al®®
and Nishio et al.®” reported clinically relevant PHLF in 24%, 21.5% ahtP of
their series, respectively. The highest reportgdré for development of PHLF was
55.1% byUchida et al.?.

Patients of PHLF group had consumed significantdgger theater time,
developed significantly more intraoperative bloadgd and consumed significantly
more blood units than patients free of PHLF. SimyilaDumitrascu et al.® found
the number of blood units >3 is an independent mostic factor for clinically
relevant PHLF andKuramitsu et al. 9 reported that prolonged operation time was
significantly associated with high incidence of AHL

During one-week PO, all patients showed signifisaritigher SB with
significant prolongation of PT manifested as siigaiftly decreased PT% compared
to preoperative estimates and these deterioratu@ns significantly evident in PHLF
patients compared to patients of No PHLF group.il&ity, Lin et al. ®® detected
significantly higher PO serum total bilirubin, im@tional normalized ratio, and
peritoneal drainage fluid at th&and %' PO day in PHLF than non-PHLF patients.

Concerning PO events other than PHLF, 134 pati@2$8%) developed PO
complications with significantly higher frequencynang PHLF than No PHLF
patients. SimilarIySkrzypcz%/k et al.“® found the 3-montmajor morbidity rate was
16.5% andMenclova et al.?” reported an incidence of bile leakage of 21% after
hepatectomy. Short-term PO mortality rate was 6.88%h significantly higher
mortality rate among PHLF patients than No PHLFqumds (34.38% vs. 4.5%); in
line with such mortality rateSkrzypczyk et al. ®® and Kim et al. ®® reported
operative mortality of 4.4% and 4.7%, respectivalyer hepatectomy. Als&@toffels
et al. ® found the 30-day mortality and overall in-hospitalortality after
hepatectomy were 4.95 and 8% 1respectively.

Regression analysis for sequentially estimatedideaeSB and PT%, defined
POD2 estimated SB as significant positive predietod extent of PT% change on
POD1 as significant negative predictor for futurevelopment of PHLF, these
findings spot light on the diagnostic value of gadisturbance of SB and PT for
prediction of an on-coming event and the compleargntiagnostic value of both
parameters for such prediction. In support of sagsumption, prolonged PT reaching
maximum on POD7 was defined as negative predictmr development of
complications other than PHLF and the percentagelesfation of SB on POD4 was
defined as positive significant predictor for métyaduring short-term follow-up
period. These data illustrated the diagnostic valfiesequential estimations, the
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complementary diagnostic value of both parametard applicability for both
parameters to predict post-hepatectomy events ypemiction of mortality. In line
with the these findings and assumptidfisn et al. ® reported that PT <65% and SB
>38 umol/L on POD 5 showed the only significant diffeceras compared with "50-
50" criterion for post-hepatectomy mortality preitin. Also, Kudo et al. ® found
PT%, TB, and direct bilirubin were the best prealistin patients with both early liver
failure and mortality from recurrence-free liveildiae and PT% alone was the best
predictor of both events with area under ROC cunfeB.70 and 0.81, respectively.
Recently,Nakagawa et al.®? found high SB on POD1 in combination with low
platelet count and another three operative findiagsindependent predictors for
biliary leakage.

Conclusion

Post-hepatectomy events, despite being frequestiyountered, could be
minimized by proper preoperative preparation, noudbigs surgical procedure to
minimize operative blood loss and shorten operativee so as to reduce blood
transfusion requirements. Post-hepatectomy evemisidc be predicted using
sequential estimation of SB and PT% since first @y Both SB and PT% did well
together as early predictors for development of PHind showed complementary
predictive value for development of other complmag and short-term mortality
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