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An associating liver partition and portal vein ligation for
staged hepatectomy (ALPPS) has been developed as a novel
surgical technique for patients with insufficient future liver
remnant volume even after portal vein embolization (PVE)
+ hepatic arterial or venous embolization or conventional
two-stage hepatectomy (TSH) (1-5). ALPPS was thought
to be a breakthrough but high-risk procedure; however,
it recently became a safer technique after the developing
phase (1-3). Conversion surgery is strongly recommended
for patients with initially unresectable liver tumors that are
deemed resectable by systemic chemotherapy or hepatic
arterial chemotherapy/embolization (6,7). The primarily
targeted diseases are colorectal liver metastases (CRLM)
and hepatocellular carcinoma (HCC). ALPPS is indicated
for patients undergoing not only primary surgery but also
conversion surgery.

ALPPS is highly invasive and requires a two-stage
procedure; thus, indications must be rigorous. Various
technical modifications have been proposed to improve
the safety of the conventional ALPPS procedure, focusing
on the method of liver resection, including mini-ALPPS,
tourniquet ALPPS, ALPPS using radiofrequency or
microwave ablation, and laparoscopic ALPPS (8).
ALPPS does not replace other techniques, such as PVE
followed by hepatectomy or conventional TSH, but may
permit tumor resection for selected patients when other
surgical options are unavailable (3). A recent randomized
controlled trial (LIGRO trial) concerning CRLM showed
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significantly higher resection rates and better overall
survival without increasing morbidity and mortality (5).
ALPPS is well known to achieve rapid liver regeneration;
however, functional liver regeneration assessed with
functional volumetry with 99m’Te-mebrofenin hepatobiliary
scintigraphy is inadequate (9). Furthermore, the interval of
7-15 days between the two procedures in ALPPS might be
too short to diagnose micrometastases to reveal themselves
with radiological imaging (10).

An international ALPPS Registry was started in 2014 (2).
HCC, cholangiocarcinoma (CCC), and CRLM have been
the main diseases for the registration (2,3). Data from the
ALPPS Registry (May 2019; https://ALPPS.net) included
CRLM (64%), HCC (14%), intrahepatic CCC (7%),
perihilar CCC (5%), neuroendocrine liver metastases
(3%), and other liver tumors (7%) (3). Other liver tumors
with unusual pathology were rarely observed; therefore,
the advantages and disadvantages of ALPPS remained
unknown. The most recent registration data showed
1,228 patients (http://www.alpps.net/?q=recruitment_
status; 20th of February, 2020) treated with ALPPS. The
ALPPS risk score had been created to avoid its futile use (4).
Among 528 registered patients who underwent ALPPS, an
unsuccessful outcome was observed in 47 (9%) patients. Age
of >67 years [odds ratio (OR) =5.7] and tumor entity (OR
=3.8 for biliary tumors) are the two independent futility
predictors.

We sincerely congratulate Dr. Lai et 4l. for publishing
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their study entitled “Uncommon indications for associating
liver partition and portal vein ligation for staged bepatectomy:
A systematic review” in HepatoBiliary Surg Nutr 2021 (11).
To the best of our knowledge, this is the first
systematic review that focuses on the role of ALPPS
on unusual liver tumors. The authors investigated the
MEDLINE, Scopus, and Cochrane Database based on
the Preferred Reporting Items for Systemic Reviews
and Meta-Analysis guidelines (12). The quality of the
documents was investigated using the Newcastle-Ottawa
Quality Assessment Scale, and studies with scores of
>6 were defined as high-quality (13). Among the 486
articles screened for the inclusion criteria, 45 papers
were selected. Reliable overlapping data was impossible
to detect, mainly because the documents originated from
international databases (11,14-17).

A total of 136 patients who are not generally indicated
for ALPPS were summarized in this paper, including 41
(30.1%) neuroendocrine tumor (NET) metastases, 27
(20.0%) gallbladder cancer (GBC), 6 (4.4%) gastrointestinal
stromal tumors (GIST), 6 (4.4%) primary benign liver
disease, 4 (2.9%) other primary malignant liver diseases,
43 (31.6%) other secondary malignant liver diseases, and
9 (6.6%) pediatric cases (11). In all patients, the median
interval to obtain sufficient hypertrophy between the first
and the second ALPPS was short enough at 11 days (range,
6-28 days), which was comparable with widespread diseases
including CRLM, HCC, and CCC.

Patients undergoing ALPPS for benign liver disease
involved echinococcus, poliadenomatosis, Caroli disease,
and cystic liver disease. Indications were limited, and
some postoperative bile-duct injury has been reported. I
agree with the authors that less aggressive interventional
approaches should be preferred for benign liver diseases,
including PVE + hepatic arterial or venous embolization and
radiation hepatectomy using Yttrium-90 microspheres (18).

The promising indications of ALPPS for malignant liver
diseases are as follows: (I) a highly advanced but low-grade
malignancy with low-frequency extrahepatic metastases, and
(II) the existence of established effective chemotherapy. NET
liver metastases mainly originate from abdominal organs,
including the small bowel and pancreas. Therefore, curative
primary lesion resection is essential. The largest study about
ALPPS for NET was an ALPPS Registry study (17). In
27 patients, a neoadjuvant approach was conducted, of which
10 cases have somatostatin analogs, 8 have chemotherapy,
8 have locoregional therapies, 2 have peptide receptor
radiotherapy, and 3 were without neoadjuvant therapy.

© HepatoBiliary Surgery and Nutrition. All rights reserved.

ALPPS approach showed a good prognosis for patients
with NET, with 1-year overall survival rates of 73-95% and
1-year disease-free survival rates of 73-83% (15,17). Liver
transplantation (LT) is sometimes applied for patients with
far-advanced NE'T. The 5-year overall survival rate was
comparable in patients with I'T" and non-LT; however, the
S-year disease-free survival was higher in patients with I'T
(50% vs. 34%) (19). Nevertheless, the proper use of LT and
ALPPS is unknown. Concerning GIST liver metastases,
only six patients undergoing ALPPS have been reported. All
three patients with survival data were alive for 6-37 months.

ALPPS was applied to 27 patients with GBC, mainly
because of the widespread invasion to the liver parenchyma
in the entire right liver and segment 4 with an estimation
of a small future liver remnant. GBC is one of the highly
malignant tumors, and neoadjuvant/adjuvant chemotherapy
has not been established (20). Concomitant multiple liver
metastases and massive lymph-node metastases should be
a contraindication for extensive liver resection. We should
be concerned with a strong bias because five patients were
derived from an international study in an earlier period;
however, 9 patients (60%) died within 90 days from
the second ALPPS. ALPPS has not shown any survival
benefits yet. Therefore, GBC is not a suitable disease
category for ALPPS. Other patients receiving ALPPS
for liver metastases other than CRLM, GBC, NET, and
GIST were collectively evaluated in one group. The
primary sites included four sarcomas, three melanomas,
and various diseases. The follow-up period ranged from 2
to 40 months, but detailed recurrence data and prognosis
were unknown. Nine pediatric patients undergoing ALPPS
have been summarized as one case of benign focal nodular
hyperplasia and eight cases of malignant liver tumors (six
hepatoblastomas, one HCC, and one rhabdomyosarcoma).
One patient with hepatoblastoma was alive at 55 months
after the second ALPPS, but detailed treatment results were
unknown.

ALPPS outcomes are improving on an annual basis;
therefore, its timing and the number of experiences
significantly impact the results. A prospective multicenter
registry for these rare diseases is needed to clarify the
usefulness of ALPPS. Further increase in the number
of registered facilities is desirable. Finally, we strongly
recommend ALPPS for highly advanced but localized
low-grade liver malignancy, even in patients with
unusual indications for ALPPS. Combination therapy
with established effective chemotherapy is beneficial
to complete ALPPS and achieve an excellent outcome.
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Furthermore, as the authors recommended, ALLPPS should
only be performed in highly specialized centers where
advanced hepatic resections are commonly performed, and
interventional radiological procedures are routinely utilized
as an alternative to promote hypertrophy of the future liver
remnant.
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