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ABSTRACT

A selection of patients with hepatocellular carcinoma (HCC) for surgical resection is crucial and algorithms/staging systems
help surgeons to decide on a standard treatment for each patient and each HCC stage. However, there are always difficulties
in remembering and/or recalling the contents of the algorithms/staging systems. Moreover, most algorithms/staging systems
do not include data about the extent of hepatectomy, intra-hepatic distribution of tumor(s), and technical feasibility of
resection, all of which are vital in the surgeons’ decision-making process. Here, we aimed to present a simple and handy
mnemonic acronym for selecting resectable HCCs in surgical practice. This was reproduced from the existing well-known
staging systems. The designed mnemonic acronym is a phrase “PERISH” and it includes asking for Performance of patient,
Extra-hepatic disease, Reserve of the liver, Intra-hepatic distribution, Stratifying risk factors, and Hepatectomy size in order.
Performance based on whether the patient is mostly bedridden or not should be the first step of evaluation. Next, asking
for suspicious metastasis as bone pain and radiological evaluation of abdomen/thorax is mandatory. The calculation of
Child-Pugh score is only the third step. Good candidates for surgical resection should be Child-Pugh “A” with normal bilirubin
levels. Technical feasibility of resection, according to the intra-hepatic distribution of tumor(s) should be done later, and the
candidates preferably should not have portal hypertension (no splenomegaly, no thrombocytopenia). If the patient fulfills
all the previous steps, the surgeon may perform indo-cyanine green clearance test. Consequently, following the PERISH

flowchart may prevent “perish” of the surgeons while selecting the appropriate resectable HCCs.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the primary malignancy
of the hepatocytes accounting for nearly 90% of all the liver
cancers, which is the fifth most common cancer around
the world." HCCs are most common in damaged liver
parenchyma. Chronic hepatitis B virus (HBV) and hepatitis
C virus, alcohol and steatohepatitis-induced hepatocyte
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damage are the most common predisposing etiological
factors for HCCs.”! HBV is the main etiology responsible
for most of the HCC cases observed in Africa and the Asian
parts of the world due to its high prevalence. However,
due to the global utilization of vaccination programs
the HBV-associated HCC incidences are getting lower.P!
One-third of the cirrhotic population develops an HCC
throughout their lives, with an annual incidence of 3-5%.F!
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TREATMENT DECISION

There are numerous classifications and staging systems for
planning the treatment of HCCs, but every HCC and every
patient must be evaluated individually. Treatment options for
HCC have a wide range of modalities that change according
to the stage of the tumor and the patient specific factors.

In 70% of the HCC cases, the treatment modalities used are
not for curative intent. When diagnosed, 50% of HCC patients
are suitable only for some palliative treatment modalities
such as transarterial chemoembolization, chemotherapy,
and sorafenib, which are proven to be effective on the HCCs
by giving a median survival of 11-12 months at max. For the
remaining 20% of the patients, symptomatic and supportive
treatments can be used within a very limited survival period
of < 3 months.” The curative intent treatment modalities
vary among a simple curative resection of the HCC, ablative
methods, and liver transplantation, and these methods are
usually suitable in patients with small size HCCs. However,
these curative treatment options may be possible only for 30%
of all the HCCs with 5-year survival rates of 40-70%. Liver
transplantation itself has an advantage over other curative
therapies by eliminating both the HCC and the underlying
cirrhosis. However, resections and ablations for a curative
intent should also be preferred because of the limited
shortage of donors. The incidence of the HCCs is increased
in years from 2.8 per 100,000 in 1979 up to 4.6 per 100,000
in 1999. Every year over 571,000 new cases are diagnosed
with HCCs, most of them (44%) from China. Annually,
552,000 deaths due to HCCs or HCC related consequences
are seen worldwide.P! It is estimated that nearly 20,000
liver transplantations are annually performed all around the
world for all indications. When compared to the annual cases
diagnosed and yearly deaths seen due to HCCs, this overall
transplantation number is more than insufficient. That’s
why these resections and local ablative methods must be
performed much more frequently in every HCC case possible
to improve survival rates at different stages if possible.

HOW TO DECIDE: WHICH WAY TO GO? WHAT TO DO?

HCCs'’ stage evaluation is essential to decide on the treatment
modality to be chosen. The stage of the disease and the
status of the patient give an idea about the resectability, the
prognosis and the therapy to be chosen for the HCCs. There
are various staging systems applied for staging of the HCCs
in the literature such as Barcelona Clinic Liver Cancer (BCLC),
Cancer of the Liver Italian Program, Group Study, and
Treatment of Hepatocellular Carcinoma, Chinese University
Prognostic Index, Japan Integrated Staging, and Okuda or
Tokyo.® From these staging systems, the BCLC classification

has been generally proposed as the backbone of the
HCCs treatment that has been approved by the European
Association for the Study of the Liver and American
Association for the Study of Liver Diseases.”! The system
encounters the size, number, extrahepatic dissemination, and
vascular invasion of the tumor. It also uses the Child-Pugh
score system for the liver function, examines the presence of
portal hypertension, and the Eastern Cooperative Oncology
Group (ECOG) classification for the health status of the
patient.®® Every detail and finding about the HCC and the
patient is important in deciding the right stage, treatment
choice, prognosis, and outcome of the disease. Hence,
evaluation and the content of the staging systems must be
well-known by the surgeons to avoid a misdiagnosis or an
overtreatment that is in-effective and un-necessary for the
patients. The only handicap of the staging systems, scores,
grading systems, classifications, algorithms, charts is the
difficulty in memorizing, remembering, and/or recalling the
contents of them. Moreover, most of these systems do not
include any data about surgical details such as extent of liver
resection, intra-hepatic distribution of the tumor(s), and the
technical feasibility of the resection that are all vital for the
surgeons in deciding the surgical resections of HCCs.

TRICKS AND TREATS TO LEARN, REMEMBER AND
RECALL

There have been numerous learning techniques and strategies
described in time to simplify learning, to make memorizing
processes easy, and to ease recalling of them from memory
when they are needed. When there is a list of items, steps or
words to be remembered in a sequence, the first letters of
these words is written one after the other and that formed
word or the phrase is called a mnemonic acronym. This
acronym can be used to remember the right words in the
right order. It is proven that this strategy makes the learning,
memorizing, and recalling processes much more easier.”'%

The mnemonic acronym is defined as an invented combination
of letters for this purpose. The acronym formed from the
initials may be a meaningful word, sentence, phrase, or
a nonsense phrase for example like “PVT TIM HALL’. This
is a mnemonic acronym used by the medical students to
remember the essential amino acids. These amino acids are
Phenylalanine, Valine, Threonine, Tryptophan, Isoleucine,
Methionine, Histidine, Arginine, Leucine, and Lysine.
Sometimes the mnemonic acronyms formed may be a
meaningful word or phrase related to the original sentence,
which is much more favorable due to the ease of recalling and
remembering the acronym too. The example for this can be
the total parenteral nutrition (TPN) indication, which is the
phrase “MISIPPI Burning”. Here, the word is composed of the
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first letters of the following indications of the TPN, and the
result is a phrase that can be much more easily remembered:
Major visceral injury, Inflammatory bowel disease, Sepsis,
lleus, Post-operative, Paralysis, Intestinal fistulas, and Burns.
These mnemonics are being used with increasing frequency
in the medical education due to the need to learn, memorize,
remember, and recall a lot of things.*!°

A MNEMONIC ACRONYM TO DECIDE AND CHOOSE
THE RESECTABLE HCC: “PERISH”

This phrase “PERISH” is designed to help practically and
easily the surgeons in choosing the HCCs to be resected in
an algorithm while evaluating a patient. It is a mnemonic
acronym designed for: Performance of patient, Extra-hepatic
disease, Reserve of the liver, Intra-hepatic distribution,
Stratifying risk factors, Hepatectomy size. All these factors
have a great importance in the patient selection that will be
eligible for the surgery.

Performance of patient

These patients with HCC, if eligible for a resection will be
candidates for one of the major surgeries in the general
surgery practice. This may be a small size resection or a
major hepatectomy, if the HCC and the patient are suitable.
Hence, even if there is a chance of surgical resection as a
cure for the disease, there are patient factors that are as
important as the HCCs status when the surgeon is making
a surgery decision. The age of the patient, debilitating, and
co-morbid diseases (cardiovascular, renal, pulmonary, etc.)
are the important factors that help the surgeon in making
the evaluation.

The age of the patients is an important factor affecting the
outcomes of the surgical interventions. During the years
1991-1995, in USA, the HCC incidence increased significantly
in 40-60 years old patients up to 2.4 per 100,000 from
1.4 per 100,000."" Furthermore, a more objective criteria,
the ECOG classification for the health status is used in the
BCLC staging of the HCCs [Table 1].°! Here, the patient’s
performance in doing their daily routines and taking care
of their own needs are taken into consideration. The ECOG
Class 0, Class 1, and sometimes the Class 2 can tolerate
the surgical treatment. However, ECOG Class 3 and Class 4,
due to their debilities cannot be candidates for surgical
intervention whatever the HCC status is. The end stage HCC
(BCLC Stage D) accounting for the 20% of HCCs also includes
ECOG Class > 2 and/or Child-Pugh Class C patients. These are
directly classified as the terminal stage patients that are only
candidates for supportive treatments with a survival period
of < 3 months [Figure 1].* Poor patient performance is an
early indicator for the treatment decision without a need

for a further investigation in ECOG > 2 patients who are
symptomatic and in bed > 50% of the day.

Extra-hepatic disease

Here, the extra-hepatic dissemination of the HCCs are
evaluated, which is an important finding in the advanced
stage HCC diagnosis (BCLC Stage C) and helps in the
differential diagnosis of the intermediate stage HCCs (BCLC
Stage B). The portal vein invasion, lymph node positivity (N1),
and distant metastasis (M1) are the pathognomonic findings
of the advanced stage HCCs. These HCCs tend to be mostly
locally advanced cancers that have a high affinity to make
lymph node metastasis (30%). The distant metastasis are
seen less frequently (13.5%); most commonly to lungs,
bones, peritoneum, and the adrenal glands.!'""" There are
some authors suggesting surgical resection for the distant
metastasis to lungs or adrenal glands for a better prognosis
in HCCs with up to three pulmonary lesions."¥ However, this
is not generally accepted. The major vascular invasion that
cannot be reconstructed also leads to the HCCs advanced
stage. The vessel invasion is more common in extra-hepatic
disseminated HCCs.'>"! In these situations, only sorafenib
treatment, and even in some, only the supportive treatment
modalities can be used.

Reserve of liver

Since 80% of these HCCs originate from the cirrhotic livers,
resection of these tumors is a much more complicated issue.
The pitfalls of liver surgery in these patients are inadequate
functional remnant, decrease in liver regeneration capacity,
and increase the probability of hemorrhage due to portal
hypertension. When inadequate liver remnant is left behind,
this may lead to hepatic insufficiency and failure, which is the
most common cause of death in this group. Calculation of
liver reserve should be the third step of the evaluation. There
are several staging methods to determine the hepatic reserve,
such as Model for the End-Stage Liver Disease, Indo-cyanine
Green (ICG) Retention Test, Metabolism of Lidocaine to the
Metabolite, and Arterial Body Ketone Ratio.''s) However,
the most widely accepted staging system is Child-Pugh
classification as A, B, and C [Table 2]. Previous studies clearly
demonstrated that liver resection in cirrhotic patients
accompanied with exacerbated transient hepatic dysfunction,

Table 1: ECOG performance scoring system

Performance Definition

status

1 No symptoms; normal activity level

2 Symptomatic, but able to carry out normal daily activities

3 Symptomatic; in bed less than half of the day; needs
some assistance with daily activities

4 Symptomatic; in bed more than half of the day

ECOG: Eastern Cooperative Oncology Group
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Figure 1: Barcelona Clinic Liver Cancer staging system. HCC: hepatocellular carcinoma; PST: performance status of the patient; OS: overall survival;
CLT: cadaver liver transplantation; LDLT: living donor liver transplantation; RF: radiofrequency; PEI: percutaneous ethanol injection; TACE: transcatheter

arterial chemoembolization

Table 2: Child-Pugh scoring system

Parameter Points assigned
1 2 3

Ascites Absent Slight Moderate
Hepatic encephalopathy None Grade 1-2 Grade 3-4
Bilirubin umol/L (mg/dl) <34.2(<2) 34.2-51.3(2-3) >51.3(>3)
Albumin g/L (g/dL) >35(>3.5) 28-35(2.8-3.5) <28(<2.8)
Prothrombin time

Seconds over control <4 4-6 >6

INR <17 1.7-2.3 >23

Child-Pugh score classification - Child A: Score 5-6 (well-compensated); Child
B: Score 7-9 (significant functional compromise); Child C: Score 10-15
(de-compensated). INR: international normalized ratio

impaired regeneration, increased risk of operative bleeding,
post-operative ascites, and bleeding varices, high portal flow
in non-compliant vascular bed, and liver failure." These risks
and post-operative mortality rates are closely related with the
reserve of the liver. Nagasue et al.'”) reported the results of
major hepatectomies (more than two segments) in cirrhotic
patients with the mortalities for Child-Pugh score A, B, and C as
16%, 33%, and 100%, respectively. As a result, the candidates for
a surgical resection should be preferably in Child-Pugh Class A.

Intra-hepatic distribution

The curative resection is the only modality that can achieve
survival benefits in HCC treatment. However, size and number
of the tumors are not the only determinant for the selection
of the resectable HCCs. In case of difficult tumor locations,
the size of the tumor cannot be the main determinant for

the decision of surgical resection. Contrary, patients with
peripherally located large HCCs could be good candidates
for a surgical resection [Figure 2].

Stratifying risk factors

In an optimal HCC patient, with a good patient performance,
no distant metastasis, a well-compensated liver reserve
and a technically feasible tumor for a resection, it has
been shown that bilirubin levels and portal hypertension
are additional independent survival predictors. It was
shown that in Child-Pugh Class A patients, without a portal
hypertension and with bilirubin levels < 1 mg/dL compared
with the patients with a portal hypertension and bilirubin
levels > 1 mg/dL; 5-year survival rates were 74% and 25%,
respectively [Figure 3].'8 In other words, patient who is a
good candidate for surgical resection should be in stage
Child A and moreover, they should be in a “better” Child A
subgroup with a normal bilirubin level and without portal
hypertension. The indicators of portal hypertension as
splenomegaly, thrombocytopenia, and esophageal varices
should be checked.

Hepatectomy size

In a normal healthy non-cirrhotic liver parenchyma, liver
resections up to 70% are well-tolerated due to the intact
regeneration capacity of the hepatocytes.!" The size of the
hepatectomy must be as small as “oncologically” possible in
HCCs. “The Makuuchi criteria” is an important algorithm for
the HCC treatment in cirrhotic patients. These criteria use the
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presence of ascites, total serum bilirubin levels, and the ICG
disappearance rate for deciding the eligibility of the patients
for aresection and the type of the surgical resection. In patients
with uncontrolled ascites, bilirubin levels above 2 mg/dL, any
type of hepatectomy is contraindicated. The ICG uptake rate
in “Makuuchi criteria” is used as objective criteria for deciding
the extent of the resection that can be safely performed.
According to the ICG uptake resections, that can be safely
performed are classified as, major hepatectomy (ICG < 10%),
segmentectomy < 1/3 of liver (10% < ICG < 19%),
subsegmentectomy < 1/6 of liver (20% < ICG < 29%), and a
limited resection (ICG > 30%) [Figure 4].12°

Figure 2: Location may be as important as the number and size of the tumors
for technical feasibility of surgical resection

Survival (%)
100:
80 4
N portal pressure, Bili < 1
60
1 Portal pressure, Bili < 1
40 4
20 4
1 Portal pressure, Bili > 1
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0 12 24 36 48 60 72 84 96
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Figure 3: Resection of < 5 cm tumors in Child-Pugh A patients according to the
bilirubin and portal hypertension (adopted from Llovet et al.l'®)

Makuuchi'’s criteria
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Incontrollable
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Total bilirubin
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| ICG 15 | |Limited resection | No hepatectomy
[ Normal | [ 1019% | [ 2020% | [ 230% |
Trisegmentectomy Lt hepatectomy | Subsegmentectomy||Limi18d resection |

Rt hepatectomy Rt segmentectomy

Figure 4: Makuuchi criteria for safe hepatectomy. ICG: Indo-cyanine Green;
Lt: left; Rt: right

We have to say that while deciding a surgery for a patient
with HCC, we use the BCLC and the other algorithms, as
well. To avoid a misunderstanding, we have to highlight
that we do not try to create an alternative system to the
well-known systems (such as BCLC and others) to evaluate
the HCC patients. This mnemonic flowchart may only help
in assessing a systematic check of this important clinical
decision-making process. Here, we just want to re-read the
BCLC and other algorithms from another direction, but more
simply and practically in the daily life. In our clinical practice,
lots of HCC patients are referred to our department for
the aim of resection from other cities by several clinicians.
We observed that most clinicians (surgeons, but not an
expert on liver surgery, oncologists, gastroenterologists, or
internists) focus only on the size or number of the tumors in
the liver while they were referring their patients. However,
the general condition of the patient (mostly bedridden or
not), bone pains (the possible metastasis), platelet counts,
or presence of esophageal varices, etc., can be overlooked
before the transfers of the patients. Sometimes the simplest
points are missing in the complex algorithms. “PERISH”
flowchart can be used as a simple checklist in the clinical
evaluation of the patients with HCC. This mnemonic
flowchart could be more useful for the clinicians who are not
experts on HCC. We believe that an easy learning method
for the selection of the most appropriate candidates for
surgical resection can create a charm among the non-expert
clinicians on HCC, as well. This mnemonic can make the
evaluation of the HCC patients more attractive due to its
simplicity.

CONCLUSION

Asking for the patients’ general condition, that is, whether
the patient is symptomatic and in bed > 50% of the day,
should be the first question to select the correct cases for
the resectable HCCs. Following this, asking for suspicious
metastasis as bone pain and radiological evaluation of
the abdomen and thorax is mandatory. Calculation of the
Child-Pugh score is only the third step of the evaluation. Good
candidates for a surgical resection should be Child-Pugh “A”
but a better subgroup “A” with normal bilirubin levels should
be preferred. Technical feasibility of the resection according
to the intra-hepatic distribution of the tumor(s) should be
done radiologically, and the patients preferably should
not have portal hypertension. If the patient fulfills all the
previous steps, the surgeon can perform the ICG clearance
test, if necessary [Table 3].

As a result, following the “PERISH” flowchart in the treatment
of any HCCs may prevent “perish” of the surgeons while
deciding the appropriate treatment of HCCs.
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Table 3: PERISH flowchart

PERISH flowchart

Performance of the patient (ECOG)

Extra-hepatic disease (metastasis)

Reserve of the liver (Child-Pugh score)

Intra-hepatic distribution (CT)

Stratifying risk factors (portal hyper-tension and bilirubin)
Hepatectomy size (Makuuchi-ICG)

ECOG: Eastern Cooperative Oncology Group; CT: computed tomography;
ICG: Indo-cyanine Green
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