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Abstract

AIM: To evaluate the clinical outcomes and safety of
anterior- and conventional-approach hepatectomy for
patients with large liver tumors.

METHODS: PubMed, EMBASE, Google Scholar and
the Cochrane Library databases were searched for ran-
domized controlled trials (RCTs) and controlled clini-
cal trials comparing anterior-approach hepatectomy
(AAH) and conventional-approach hepatectomy (CAH).
Two observers independently extracted the data us-
ing a spreadsheet and assessed the studies for inclu-
sion. Studies that fulfilled the inclusion criteria and
addressed the clinical questions of this analysis were
further assessed using either fixed effects or random
effects models.

RESULTS: Two RCTs and six controlled clinical trials
involving 807 patients met the predefined inclusion cri-
teria. A total of 363 patients underwent AAH and 444
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underwent CAH. Meta-analysis indicated that the AAH
group had fewer requirements for transfusion (OR =
0.37, 95%CI: 0.21-0.63), less recurrence (OR = 0.57,
95%CI: 0.37-0.87), and lower mortality (OR = 0.29,
95%CI: 0.13-0.63). There were no significant differenc-
es between AAH and CAH with regard to perioperative
complications (OR = 0.94, 95%CI: 0.58-1.51), intraop-
erative tumor rupture (OR = 0.98, 95%CI: 0.40-2.40),
or length of hospital stay (weighted mean difference =
-0.17, 95%CI: -2.36-2.02).

CONCLUSION: AAH has advantages of decreased
transfusion, mortality and recurrence compared to CAH.
It is a safe and effective method for large cancers re-
quiring right hepatectomy.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Hepatectomy remains one of the best treat-
ments of choice for primary or metastatic liver tumors
of the right hepatic lobe. Anterior and conventional
approaches are the most common methods for liver re-
section. We conducted a systematic review and meta-
analysis to evaluate their feasibility, safety and efficacy.
Anterior approach hepatectomy has more advantages
than the conventional approach, and no significant dif-
ference from the conventional approach for periopera-
tive complications, intraoperative tumor rupture, and
length of hospital stay.

Li L, Wang HQ, Wang Q, Yang J, Yang JY. Anterior vs con-
ventional approach hepatectomy for large liver cancer: A meta-
analysis. World J Gastroenterol 2014; 20(45): 17235-17243
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v20/i45/17235.htm DOI: http://dx.doi.org/10.3748/wjg.v20.
i45.17235

December 7, 2014 | Volume 20 | Issue 45 |



Lei L et a/. Hepatectomy for large liver cancer

INTRODUCTION

Hepatectomy remains one of the best treatments of
choice for primary or metastatic liver tumors of the right
hepatic lobe. Most surgeons advise complete mobiliza-
tion of the right lobe of the liver with the right hepatic
vein controlled outside the liver before parenchymal
transection!’. This conventional approach hepatectomy
(CAH) is considered to be effective in reducing intraop-
erative blood loss. However, this approach is difficult and
dangerous when performing liver resection for large he-
patocellular carcinoma (HCC) or for tumors with extra-
hepatic organ invasion in the right retrohepatic region'.
An alternative method is anterior approach hepatectomy
(AAH). This technique involves initial vascular inflow
control, completion of parenchymal transection, and
complete venous outflow control before the right liver
is mobilized"”. This approach avoids the squeezing of
tumor cells into the circulation during mobilization of
the tumor™®, However, torrential bleeding can occur at
the deeper plane of parenchymal transection from the
right or middle hepatic vein. Bleeding can be substantial
and difficult to control without prior mobilization of the
right liver and control of the right hepatic vein'”.

With the refinement of surgical techniques and peri-
operative management in liver surgery during recent de-

cades, outcomes after liver resection have improved sub-
stantially and the mortality of large hepatic resections has
decreased to 3%-5%. However, safety and efficacy are
still the current focus in liver resection. Many prospective
randomized controlled trials (RCTs) and retrospective
clinical trials have evaluated the feasibility, safety and ef-
ficacy of CAH and AAH, however, the clinical signifi-
cance remains inconsistent. Currently, there are no meta-
analyses available that evaluate the safety and efficacy of
AAH. Therefore, we conducted a systematic review and
meta-analysis to evaluate the feasibility, safety and efficacy
of CAH and AAH in patients with large liver tumors in
order to guide clinical practice.

MATERIALS AND METHODS

Literature search strategy

A comprehensive systematic literature search was con-
ducted to identify all potentially relevant publications
in the following databases: Cochrane Library, Medline
(Ovid), PubMed, Google Scholar and EMBASE. The
date of the last search was December 2013. Articles with
the following text words or medical subject headings
in their titles, abstracts or keyword lists were examined:
(“anterior approach hepatectomy” or “conventional ap-
proach hepatectomy”) and (“hepatocellular carcinoma”
or “liver tumor” or “liver neoplasms”). The literature

search was restricted to English or Chinese language
publications and either RCTs or controlled clinical tri-
als. Potentially relevant studies were extracted and their
abstracts and full texts were considered for further evalu-
ation. In case of duplicate reports, only the most recent
version was considered in our analysis. Abstracts without
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full text or unpublished reports were excluded. When
necessary, authors of the included studies wete contacted
to obtain clarifications.

Inclusion and exclusion criteria
The inclusion criteria were as follows: (1) RCTs or con-
trolled clinical trials; (2) patients who were about to un-
dergo selective hepatic resection for large liver tumor; (3)
irrespective of age, sex, tumor size and nodule numbers;
and (4) irrespective of primary or metastatic liver tumors.
The exclusion criteria were as follows: (1) review
articles; (2) case reports, conference proceedings and
abstracts; (3) studies only reported as abstracts or with
incomplete data; (4) multiple publications based on the
same database; (5) trials in which patients had distant me-
tastasis or synchronous malignancy in other organs; and
(0) studies with minor liver resection.

Data extraction and quality assessment

The outcomes of identified studies were summarized
according to the meta-analysis of therapeutic interven-
tions in methodology (QUOROM statement)”. Two
investigators used a predesigned data extraction form to
independently extract data from studies that met the in-
clusion criteria. Any disagreement during study selection
and data extraction was resolved by discussion and refer-
ral to a third author for adjudication. Two review authors
independently assessed the methodological quality of the
trials. The Jadad score"
RCTs, with a cumulative score = 3 indicating high quality
(Table 1). The Newcastle-Ottawa scale!'” was used to as-
sess the quality of non-randomized studies, with a score

= 5 indicating high quality (Table 2).

was used to assess the quality of

Statistical analysis

The synchronized extraction results were pooled as esti-
mates of overall treatment effects using Review Manager
for Windows version 5.2 (Microsoft Corp., Redmond,
WA, United States). The estimated effect measures were
OR for dichotomous data and weighted mean difference
(WMD) for continuous data; both reported with 95%Cls.
All results were assessed for clinical and statistical hetero-
geneity. Clinical heterogeneity was evaluated by assessing
study populations and interventions, definition of out-
come measures, concomitant treatment and petioperative
management. Heterogeneity was evaluated using ZZ tests
with significance set at P = 0.10, and I statistics were
used for the evaluation of statistical heterogeneity (I° =
50% indicating presence of heterogeneity)m. We used a
fixed effects model to synthesize data when heterogeneity
was absent; otherwise a random effects model was used.
Data are presented as forest plots and the funnel plot was
used to assess publication bias.

RESULTS

Search results and characteristics
A total of 158 titles and abstracts were identified. Of

December 7, 2014 | Volume 20 | Issue 45 |



Lei L et a/. Hepatectomy for large liver cancer

Table 1 Quality assessment of the included randomized controlled trials based on the Jadad scoring system

Ref. Randomized Appropriately randomized Appropriately double blinded Description of withdrawals Jadad score Study quality
Liu et al” Yes Yes No Yes 4 High
Capussotti et al’ Yes Yes No Yes 4 High

Ref. Selection stars Comparability stars Outcome stars Total stars Study quality
Lai et al 2 2 2 6 High
Liu et al® 2 2 3 7 High
Takacs et al™ 1 2 2 5 High
Wang et al™ 2 2 3 7 High
Wu et al™ 2 2 3 7 High
Lietal™ 3 2 2 7 High

Table 3 Characteristics of the included trials

Ref. Design Country Patients, » (AAH/CAH) Disease Tumor size, cm (AAH/CAH)  Tumor = 5 cm
Lai et al! CCT China (Hong Kong) 25/34 HCC 12.8/8.4 85%
Liu et al® CCT China (Hong Kong) 54/106 HCC 10.3/10.5 100%
Liu et al” RCT China (Hong Kong) 60/60 HCC 10.5/10.0 100%
Takécs et al™ CCT Hungary 52/67 HCC or MHC 11.6/10.0 NR
Wang et al™ CCT China (Taiwan) 14/11 HCC 12.5/12.0 100%
Wu et al™ CCT China (Taiwan) 33/38 HCC 12.0/9.7 100%
Li et al™ CCT China 92/96 HCC 12.2/10.4 100%
Capussotti et al™®! RCT Ttaly 33/32 HCC or MHC 6.0/5.2 NR

All values are means. AAH: Anterior approach hepatectomy; CAH: Conventional approach hepatectomy; CCT: Controlled clinical trial; HCC: Hepatocel-
lular carcinoma; MHC: Metastatic hepatic carcinoma; NR: Not reported; RCT: Randomized controlled trial.

Table 4 Characteristics of patients in included studies

Ref. AAH/CAH
Mean blood loss Transfusion Hospital stay Mortality, Recurrence, Complication, Tumor
requirements rupture
(L) (n:total) (d) n (%) n (%) n (%) (n:total)
Lai et al" 3.2 (2.0-4.4)/3.1 (2.0-4.2)' NR NR 1(4)/2 (5.9) NR 21 (84)/13 (38.2)  3:25/1:34
Liu et al® 2.0 (0.6-2.0)/2.5 (0.2-2.0)"  31:54/86:106 NR 0(0)/14 (13.2) NR 25 (46.3)/56 (52.8)  1:54/7:106
Liu et al” 0.8 (0.5-1.4)/1.0 (0.5-2.2)*  4:60/17:60 11 (7.3-15)/12.5 (8-19)* 1 (1.7)/6 (0.28) 33 (55.9)/30 (55.6) 16 (26.7)/20 (33.3)  1:60/1:60
Takacs et al™ NR 30:52/49:67  204+13.5/183+69  0(0)/2(3.0) NR 20 (38.5)/24 (35.8) NR
Wang et al™ 04 (0.2-0.9)/1.0 (05-1.2°  3:14/8:11 15 (10.7-19.7)/16 (13-19)> 0 (0)/0 (0) NR 9 (64.3)/8 (72.7) NR
Wuetal™  05(0.3-0.7)/0.6 (03-1.0)"  4:33/18:38 10 (8.0-19.5)/11 (8.0-14.0)" 2 (6.1)/5 (13.2) 12(38.7)/27 (81.8) 8 (24.2)/16 (42.1)  4:33/4:38
Liet al™ 1.2+£1.1/21+£2.0° 38:92/54:96 23+11/24 £10° 2(22) /3 (3.1) 40(47.6)/50(60.2) 13 (14.1)/17 (17.7) NR
Capussotti 0.4+0.66/0.5 +0.53° 6:33/3:32 10.0+6.59/11.5+13.6° 1(3.0)/1 (3.1) NR 17 (51.5)/18 (56.3)  0:33/0:32
et al™
Total - 116:338/ = 7 (1.9)/33 (7.4) 85 (48.9)/107 (63.0) 129 (35.5)/172 (38.7) ~ 9:205/
235:410 13:270

'Values are means (95%ClI), P < 0.05; *Values are median (interquartile range); *Values are mean + SD. AAH: Anterior approach hepatectomy; CAH: Con-
ventional approach hepatectomy; NR: Not reported.

these, 45 full texts were further reviewed in detail, and
ultimately a total of eight studies>""*"" matched the in-
clusion criteria, including a total of 807 patients ranging
from 25 to 188 patients in each trial. Two of the eight
articles were RCTs and six were controlled clinical trials.
Six articles were from China including two from Taiwan
and three from Hong Kong, one from Italy, and one
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from Hungary. The main characteristics of these studies
are summarized in Tables 3 and 4. All case studies were
published in full text. Only one of them was published
in Chinese and seven were published in English. All the
trials compared AAH (#z = 363) and CAH (# = 444).
Six studies only enrolled HCC patients and two studies
enrolled patients with both HCC and metastatic liver
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AAH CAH Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%CI
Liu 2000 31 54 86 106 19.2% 0.31 [0.15, 0.65] =
Takdcs 2006 30 52 49 67 18.4% 0.50 [0.23, 1.08] "
Liu 2006 4 60 17 60 12.6% 0.18 [0.06, 0.58] D
Wang 2010 3 14 8 11 6.8% 0.10 [0.02, 0.64]
Li 2010 38 92 54 96 21.9% 0.55 [0.31, 0.98] —
Wu 2010 4 33 18 38 11.9% 0.15 [0.05, 0.52] .
Capussotti 2012 6 33 3 32 9.3% 2.15[0.49, 9.45] ]
Total (95%CI) 338 410 100.0% 0.37 [0.21, 0.63] ‘
Total events 116 235
Heterogeneity: Tau’ = 0.27; ;° = 13.11, df = 6 (P = 0.04); I* = 54% 1 1 1 1
0.01 0.1 1 10 100

Test for overall effect: Z = 3.58 (P = 0.0003)

Favours (control) Favours (experiment)

Figure 1 Meta-analysis of transfusion requirement. AAH: Anterior approach hepatectomy; CAH: Conventional approach hepatectomy.

AAH CAH QOdds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%CI
Lai 1996 21 25 13 34 8.9% 8.48 [2.37, 30.30] I
Liu 2000 25 54 56 106 16.8% 0.77 [0.40, 1.48] -
Liu 2006 16 60 20 60 14.8% 0.73[0.33, 1.59] =
Takdcs 2006 20 52 24 67 15.3% 1.12[0.53, 2.37] I
Li 2010 13 92 17 96 14.7% 0.76 [0.35, 1.68] e
Wang 2010 9 14 8 11 5.8% 0.68 [0.12, 3.77] I R
Wu 2010 8 33 16 38 11.5% 0.44 [0.16, 1.23] -
Capussotti 2012 17 33 18 32 12.1% 0.83[0.31, 2.19] B
Total (95%CI) 363 444 100.0% 0.94 [0.58, 1.51] ‘
Total events 129 172
Heterogeneity: Tau’ = 0.24; ;° = 14.98, df = 7 (P = 0.04); I* = 53% 1 1 | |
Test for overall effect: Z = 0.26 (P = 0.79) 0.01 0.1 1 10 100

Favours (control) Favours (experiment)

Figure 2 Meta-analysis of complications. AAH: Anterior approach hepatectomy; CAH: Conventional approach hepatectomy.

tumors. All the patients in the studies underwent right
hepatectomy or extended right hepatectomy.

Blood loss

Data concerning blood loss were available in two RCTSs
and five controlled clinical trials. Many trials did not pro-
vide the mean = SD of blood loss, and we could not ob-
tain the original data from the authors. Therefore, we per-
formed a meta-analysis to evaluate the only two trials' "
which provided these values. The analysis indicated that
there was no significant difference in blood loss between
the two groups (WMD = -0.43, 95%CI: -1.19-0.34; P =
0.27, > = 87%)).

Transfusion requirements

Seven trials reported the number of patients who needed
transfusion in the two groups. The total rate of transfu-
sion was 34.3% (116/338) in the AAH group and 57.3%
(235/410) in the CAH group. Meta-analysis indicated that
the AAH group had a significantly lower transfusion rate
than the CAH group (P < 0.01) (Figure 1).

Complications
All trials provided information concerning intraoperative
or postoperative complications. The pooled incidence of
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complications was 35.5% (129/363) in the AAH group
and 38.7% (172/444) in the CAH group. There was no
significant difference in the incidence of complications
between the two groups (Figure 2). Four controlled
clinical trials and two RCTs reported bile duct injury,
with no significant difference among them (OR = 0.53,
95%CI: 0.18-1.55; P = 0.24, I> = 0%). Meta-analysis of
liver failure (OR = 0.50, 95%CI: 0.21-1.15; P = 0.10, I?
= 0%) and infectious complications (OR = 1.03, 95%ClI:
0.28-3.76; P = 0.97, I* = 54%) also showed no difference.
In addition, tumor rupture was detected in 4.4% (9/205)
patients in the AAH group and 4.8% (13/270) in the
CAH group, and there was no significant difference be-
tween the groups (OR = 0.98, 95%ClI: 0.40-2.40; P = 0.96,
2= 5%).

Mortality

The mortality was 1.9% (7/363) in the AAH group and
7.4% (33/444) in the CAH group. Meta-analysis indicat-
ed that the mortality in the CAH group was significantly
higher than in the AAH group (P < 0.01) (Figure 3).

Tumor recurrence

Three of the eight trials provided information about
7,13,14]
tumor recurrence”'. The total recurrence rate was
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AAH CAH Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%Cl M-H, Fixed, 95%ClL
Lai 1996 1 25 2 34 5.9% 0.67 [0.06, 7.79]
Liu 2000 0 54 14 106 35.3% 0.06 [0.00, 1.00] L
Liu 2006 1 60 6 60 21.3% 0.15[0.02, 1.31] - &
Takdcs 2006 0 52 2 67 7.8% 0.25[0.01, 5.31]
Wang 2010 2 33 5 38 15.8% 0.43 [0.08, 2.36] &
Wu 2010 0 14 0 11 Not estimable
Li 2010 2 92 3 96 10.4% 0.69 [0.11, 4.22] -
Capussotti 2012 1 33 1 32 3.6% 0.94 [0.06, 16.18]
Total (95%CI) 363 444 100.0% 0.29 [0.13, 0.63] ’
Total events 7 33
Heterogeneity: * = 3.83,df = 6 (P = 0.70); I’ = 0% 1 1 | |
0.01 0.1 1 10 100

Test for overall effect: Z = 3.08 (P = 0.002)

Favours (experiment) Favours (control)

Figure 3 Meta-analysis of mortality. AAH: Anterior approach hepatectomy; CAH: Conventional approach hepatectomy.

AAH CAH Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
1.6.1 extrahepatic recurrence
Liu 2006 13 59 7 54 37.8% 1.90 [0.69, 5.18] B
Li 2010 3 84 5 83 32.2% 0.58 [0.13, 2.50] — &
Wu 2010 2 31 5 33 30.0% 0.39 [0.07, 2.16] — &
Subtotal (95%CI) 174 170 100.0% 1.02 [0.50, 2.07] ’
Total events 18 17
Heterogeneity: y* = 3.27, df = 2 (P = 0.20); I* = 39%
Test for overall effect: Z = 0.05 (P = 0.96)
1.6.2 intrahepatic recurrence
Liu 2006 12 59 11 54 19.0% 1.00 [0.40, 2.50] —
Li 2010 35 84 41 83 49.9% 0.73 [0.40, 1.35] —-
Wu 2010 7 31 20 33 31.1% 0.19 [0.06, 0.57] —
Subtotal (95%CI) 174 170 100.0% 0.61 [0.39, 0.96] ‘
Total events 54 72
Heterogeneity: * = 5.83, df = 2 (P = 0.05); I* = 66%
Test for overall effect: Z = 2.12 (P = 0.03)
1.6.3 both extrahepatic and intrahepatic recurrence
Liu 2006 8 59 12 54 65.6% 0.55 [0.21, 1.47] ——
Wu 2010 3 31 2 33 10.6% 1.66 [0.26, 10.68] —
Li 2010 2 84 4 83 23.8% 0.48 [0.09, 2.70] — &
Subtotal (95%CI) 174 170 100.0% 0.65 [0.30, 1.40] ’
Total events 13 18
Heterogeneity: y* = 1.21,df = 2 (P = 0.55); I’ = 0%
Test for overall effect: Z = 1.10 (P = 0.27)

1 1 1 1
0.01 0.1 1 10 100

Test for subgroup differences: 2 = 1.44, df = 2 (P = 0.49), I* = 0%

Favours (control) Favours (experiment)

Figure 4 Meta-analysis of tumor recurrence. AAH: Anterior approach hepatectomy; CAH: Conventional approach hepatectomy.

48.9% (85/174) in the AAH group and 62.9% (107/170)
in the CAH group. The meta-analysis showed that the re-
currence rate of the AAH group was significantly lower
than in the CAH group (OR = 0.57, 95%CI: 0.37-0.87, P
= 0.01, 2 = 75%). Patients were divided into three sub-
groups based on the recurrence location, including intra-
hepatic, extrahepatic, or both. As shown in Figure 4, the
meta-analyses indicated that the AAH group had signifi-
cantly less intrahepatic recurrence than the CAH group (P
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= 0.03), with no differences in extrahepatic recurrence or
both intrahepatic and extrahepatic recurrence.

Hospital stay

Six trials reported data on hospital stay, but only three
provided the mean * SD. Meta-analysis of the three tri-
als with these values showed no significant difference in
hospital stay between the two groups (WMD = -0.17,
95%Cl: -2.36-2.02; P = 0.88, I* = 0%).
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Figure 5 Funnel plots. A: Seven articles in the meta-analysis of transfusion requirement; B: Eight articles in the meta-analysis of complications; C: Seven articles in
the meta-analysis of mortality; D: Three articles in the meta-analysis of tumor recurrence.

Publication bias
The funnel plots did not suggest the presence of signifi-
cant publication bias in our meta-analysis (Figure 5).

DISCUSSION

For conventional hepatic resection of liver tumors,
complete mobilization of the liver is necessary prior
to parenchymal transection. During the course of liver
mobilization, CAH can result in excessive blood loss
and hemodynamic instability due to laceration of the
inferior vena cava (IVC) wall, rupture or ligation slippage
of the short hepatic veins. At the same time, injudicious
mobilization of the liver may carry theoretical risks of
prolonged ischemia of the liver remnant from rotation
of the hepatoduodenal ligament, iatrogenic tumor rup-
ture, and spillage of cancer cells into the systemic circula-
tion™. These potential disadvantages of mobilization of
the right liver with a large tumor using the conventional
approach are well recognized. The anterior approach was
first described by Ozawa, as one of the non-conventional
approaches to advanced liver cancer in an attempt to
avoid causing impairment. The “no-touch” isolation
techniquel17J has been reported to reduce intraoperative
shedding of tumor cells into the portal vein during resec-
tion of colorectal cancet. However, uncontrolled massive
bleeding at the deeper parenchymal transection plane is
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a well-known problem in AAH. To reduce the risk of
bleeding from the anterior wall of the IVC and the tran-
section surface, Belghiti e al™ proposed the liver-hanging
maneuver using a tape passed between the anterior sur-
face of the IVC and the liver parenchyma. The liver is
lifted up with a tape during parenchymal transection, and
the risk of massive venous bleeding is minimized. How-
evet, there is a potential risk of bleeding from the caudate
hepatic veins induced by the blind passage of an instru-
ment anterior to the IVC. Bleeding from these branches
can be substantial and difficult to stop, especially in pa-
tients with liver cirrhosis and portal hypertension!”,

Although the precise long-term prognoses in patients
who undergo AAH or CAH remain unclear, many sur-
geons from various countries have conducted a series
of controlled trials. However, any single study may be
affected by potential confounding factors. Therefore, we
systematically combined those related studies using meta-
analysis in order to evaluate more precisely the safety
and efficacy of AAH and CAH. In our study, AAH was
associated with fewer transfusion requirements, mortality
and recurrence after right hepatectomy. However, AAH
has no advantage over CAH in relation to complications,
tumor rupture and hospital stay. Our results indicate that
AAH is safe and effective to reduce mortality and tumor
recurrence.

Although other studies have reported that AAH has
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significantly less intraoperative blood loss than CAH for
[3,7,12,13,15,16]
, our

large tumors during right hepatectomy
meta-analysis found no difference in blood loss between
the two groups. The unavailability of blood loss data in
the studies included in our meta-analysis may have con-
tributed to this discrepancy. Therefore, studies with large
samples and more RCTs are needed to resolve this con-
flict. The median intraoperative blood loss was lower dut-
ing AAH. Consequently, the rate of perioperative blood
transfusions was low. That might have led to a reduction
in tumor recurrence and benefit to short-term prognosis,
because excessive intraoperative bleeding has been re-
ported to have a detrimental effect on postoperative liver
function and to increase perioperative mortality*,

Perioperative transfusion has also been found to pro-
mote recurrence of HCC after hepatic resection, resulting
in short disease-free and overall survivals™*". According
to the conclusions of most of the included studies™”"*",
the overall survival in the AAH group was significantly
better than that of the CAH group, and the results for
mortality also support this. Our meta-analysis indicated
that the total complications, bile duct injury, infectious
complications, and liver failure did not differ significantly
between the two groups. The observation was not con-
sistent with the suggestion by Ozawa in his initial pro-
posal that AAH could contribute to better preservation
of postoperative liver function by avoiding prolonged
rotation and displacement of the hepatic lobes causing
impairment of the afferent and efferent circulation of
the liver remnant™. The studies in our analysis'>""*"'" had
no uniform definition for complications, which may have
influenced the results of the analysis. Thus additional
studies are required to confirm the results.

The liver tumor is known to be soft, friable, and high-
ly vascular, therefore, major right hepatectomy during
difficult mobilization may result in rupture of the tumor.
This usually leads to excessive bleeding and tumor cell
spillage into the peritoneal cavity, and hematogenous dis-
semination of malignant tumor cells has been reported
during surgical resection of biliary-pancreatic, colorectal
and prostate cancers”. Modification of the surgical tech-
nique is associated with improved operative and survival
outcomes of patients undergoing cancer surgery!”, hepa-
tectomy for HCC, and surgery for other malignancies”.
The “no-touch” isolation technique has been reported
to reduce intraoperative shedding of tumor cells into the
portal vein during resection of colorectal cancer'”. This
implies that the potential risk of tumor cell dissemina-
tion can theoretically be minimized with use of AAH.
However, just one clinical study by Liu ez al™ reported
that AAH can significantly reduce intraoperative tumor
rupture, but others showed no difference. In our meta-
analysis, AAH was not superior to CAH for reducing in-
traoperative tumor rupture. However, not all the included
studies reported detailed intraoperative information.
Therefore, whether tumor rupture differs significantly
between the two surgical approaches should be subjected
to further evaluation. Through our analysis, the incidence
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of extrahepatic tumor recurrence also did not differ sig-
nificantly, and this result seems to support no difference
in iatrogenic tumor rupture between the two groups.

In patients with liver tumors, venous permeation and
vascular invasion are common. Excessive compression
during mobilization may enhance the spread of tumor
cells into the systemic circulation or the portal venous
system. We found that tumor recurrence in the AAH
group was lower than in the CAH group. Subgroup
analysis found that the AAH group had less intrahepatic
recurrence than the CAH group, but there was no differ-
ence in patients with both intrahepatic and extrahepatic
recurrence. Thus, application of AAH in routine right
hepatic resection of liver tumors influenced operative
and survival outcomes, as well as recurrence of malignant
tumors. However, a-fetoprotein mRNA, nucleic acid in
the blood™, and cell-free plasma albumin mRNAP need
to be examined in follow-up clinical studies to evaluate
these results further. Excessive intraoperative bleeding,
perioperative transfusion and postoperative morbidity
have been reported to increase perioperative mortality.
Meta-analysis also verified that the AAH group had sig-
nificantly less mortality than the CAH group. Thus, we
found that AAH can indeed reduce tumor recurrence
and improve survival outcome.

This study had a number of limitations that should
be acknowledged. First, some of the trials included were
RCTs while others were not, and the number of RCTs
was small. Hence, the evidence from some of these stud-
ies is not of the highest possible quality. Second, there
was a lack of available data on postoperative outcome,
such as blood loss and tumor recurrence. Third, the het-
erogeneity of the patients in the included trials may have
influenced the conclusions. Some trials included major
and complex central liver resections, whereas others only
included right hepatectomy. Most liver resections in our
study were performed in HCC patients with underly-
ing liver parenchyma damage from cirrhosis, but some
were performed in normal liver parenchyma because of
metastatic liver tumors. Cirrhosis is indeed recognized
as a clinically relevant feature influencing morbidity and
mortality after major hepatic resection”*’, Additionally,
liver mobilization in cirrhotic patients is more technically
demanding, especially in those with portal hypertension,
because of a greater bleeding tendency and the presence
of adhesions. Unfortunately, the included trials did not
provide detailed data regarding cirrhosis, thus, we could
not conduct a subgroup analysis between patients with
and without cirrhosis.

In conclusion, patients in the AAH group had fewer
transfusion requirements, tumor recurrences and reduced
mortality compared to those in the CAH group. How-
ever, the anterior approach had no advantages over the
conventional approach in relation to blood loss, morbid-
ity or hospital stay after right hepatectomy. The current
evidence from the available clinical trials demonstrated
that AAH is a safe and effective method of liver resec-
tion for large tumors needing right hepatectomy. How-
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ever, further well-designed, multicenter trials are needed
to evaluate the role of AAH.

COMMENTS

Background

Resection of a large liver tumor is difficult and is associated with poor outcome.
In the past two decades there have been significant developments in hepato-
biliary surgery. During surgery for major right hepatectomy, conventional and
anterior approaches have been widely recommended. However, their beneficial
effects on the operative and postoperative outcomes have been controversial.

Research frontiers

Several trials have compared anterior approach hepatectomy (AAH) and con-
ventional approach hepatectomy (CAH) to evaluate their safety and efficacy in
major right liver resection; however, the results of these trials were inconsistent.
This study was a meta-analysis to evaluate the safety, efficacy and clinical out-
come of the two methods for liver resection.

Innovations and breakthroughs

This is the first meta-analysis of the efficacy, safety and clinical outcome after
CAH for the treatment of large right liver tumor compared with AAH. The au-
thors conducted a comprehensive search for relevant studies. Several impor-
tant conclusions might be used to guide future clinical practice.

Applications

This meta-analysis shows that AAH is associated with reduced transfusion re-
quirements, tumor recurrence and mortality in comparison with CAH. AAH may
be a better treatment method for patients who need major right hepatectomy.

Terminology

AAH is defined as liver resection, which involves initial completion of the pa-
renchymal transection before the right hepatic lobe is mobilized, and it can be
used in patients with difficult right hepatic tumors. After hilar control of the inflow
vessels, the liver parenchyma is transected using an ultrasonic dissector until
the anterior surface of the inferior vena cava is exposed. The right hepatic lobe
is then mobilized laterally by securing all venous tributaries, including the right
hepatic vein.

Peer review

This meta-analysis evaluated the clinical outcomes and safety of liver tumor
surgery in patients undergoing hepatectomy with the anterior compared
with conventional approach. This manuscript is easy to understand and well
reviewed.
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