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Abstract: Double Primary Hepatic Cancer (DPHC) which refers to synchronous hepatocellular carcinoma (HCC) and
intrahepatic cholangiocarcinoma (ICC) coexisting in the same liver, has rarely been reported. Here we discussed
the clinical characteristics, diagnosis, treatment, and prognosis of DPHC based on an analysis of 12 DPHC cases.
Meanwhile, data of 60 HCC cases and 60 ICC cases were collected at a ratio of 5:1 and with matched age and gen-
der to DPHC in the same period. A total of 4,626 cases of primary liver cancer were screened, and the proportion
of DPHC was approximately 0.26%. Hepatitis B Virus prevalence in the DPHC group (83.3%) was higher than that in
the ICC group (38.3%). Lymph node metastasis was more common in the DPHC group (16.7%) compared to the HCC
group (1.7%). The median disease-free survival (DFS) and overall survival (OS) for DPHC were 6.0+2.6 months and
15.0+£1.7 months, respectively. Pathological diagnosis indicated a significant effect of preoperative adjuvant tran-
sarterial chemoembolization (TACE) on HCC, but limited efficacy on ICC. Both alpha fetoprotein and carbohydrate
antigen 19-9 levels were elevated in the DPHC group. In conclusion, the preferred treatment for DPHC is radical
resection and regional lymphadenectomy. Preoperative TACE is effective for DPHC with large HCC components. The

prognosis for DPHC is marked by high recurrence and high mortality.
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Introduction

In 1949, Allen and Lisa categorized the coexis-
tence of hepatocellular carcinoma (HCC) and
intrahepatic cholangiocarcinoma (ICC) within
the same liver into three types: separated
tumors of HCC and ICC without any connection
[1]; independent tumors of HCC and ICC, adja-
cent in their growth; and HCC and ICC mixed
within isolated tumors. In 1985, Goodman pro-
posed a new classification standard for HCC
and ICC coexistence, dividing them into three
types: type |, “collision tumor”, where HCC and
ICC occur simultaneously in the same liver [2];
type I, “transitional tumor”, representing a
transition from mature HCC differentiation to
mature ICC differentiation; and type lll, “fibrola-
mellar tumor”, now generally considered a dis-
tinct type of fibrolamellar liver cancer. Allen’s

type A and type B tumors correspond to
Goodman’s type | tumors and are considered
double primary hepatic cancer (DPHC).

The pathogenesis of DPHC remains unclear.
Current discussions on the cellular origin of
DPHC are speculative. One hypothesis sug-
gests that the different malignant tumors in
DPHC may originate from the same cell. Studies
on the cellular origins of HCC and ICC suggest
that hepatic progenitor cells (HPC) might be
related to the cellular origin of DPHC [3-5].
Hu's report included immunohistochemistry
analysis of CD34 and CD117, classical human
HPC markers, which showed positive results in
both tumors, indicating a possible HPC origin in
both HCC and ICC components of DPHC [4, 6].
Another hypothesis posits that the different
tumors in DPHC may independently originate
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The clinical and tumor biological characteristics and tumor markers
were compared among three groups

were collected. Additionally,

| General information analysis |

| Tumor biological characteristics |

| Preoperative diagnosis analysis of DPHC patients

60 cases of HCC (HCC group)
and 60 cases of ICC (ICC gr-
oup), matched by each at a
ratio of 5:1 to the DPHC cas-
es, were collected during the
same period. Figure 1 shows
the flow diagram for this study.

Inclusion criteria: (1) Diagnos-

| Treatment information and intraoperation characteristics of DPHC patients

is of DPHC, HCC, or ICC con-
firmed by pathology after sur-

| Survival analysis of DPHC patients

Figure 1. Flow diagram of this study. Note: DPHC, double primary hepatic
cancer; HCC, hepatocellular carcinoma; ICC, intrahepatic cholangiocarci-

noma.

from hepatocytes and bile duct cells [3]. Mature
hepatocytes and bile duct cells, exposed to a
common liver environment affected by chronic
inflammation and other factors, might undergo
malignant transformation, leading to the devel-
opment of DPHC.

DPHC is a rare form of malignant liver cancer.
Cao reported an incidence of approximately
0.25% among primary liver cancers [7]. Due to
its rarity, DPHC has seldom been reported.
Accurate preoperative diagnosis is generally
difficult and relies mainly on histopathological
examination of resected specimens. Surgical
resection is the primary treatment choice.
Information on the prognosis of DPHC is limit-
ed. Analyzing the clinical and pathological char-
acteristics is crucial for improving surgical
treatment strategies. Therefore, we analyzed
12 cases of DPHC to discuss the clinical and
pathological characteristics, diagnosis, treat-
ment, and prognosis of DPHC.
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gical resection; (2) Availability
of preoperative examination;
(3) Complete clinical data; (4)
Complete follow-up after sur-
gery.

Exclusion criteria were: (1)

Combined hepatocellular and
cholangiocarcinoma, heterochronous or other
pathological types of double primary hepatic
cancer; (2) Lack of surgical resection or patho-
logical examination; (3) Lack of preoperative
examination; (4) Presence of other malignant
tumors or serious diseases affecting survival
time.

Data collection and outcome measures

The clinical data of 12 DPHC cases were ana-
lyzed including medical history, clinical charac-
teristics, tumor pathological characteristics,
hepatitis status, serum tumor markers, imag-
ing examinations, treatment, and prognosis.
Clinical and tumor biological data from the
included HCC and ICC cases were also collect-
ed for comparative analysis with the DPHC
cases.

The DPHC patients were followed up until
February 2024. Endpoints included death, fol-

Am J Transl Res 2024;16(8):4234-4245



Experience of double primary hepatic cancer

Table 1. General information of patients with
DPHC

General information Values
Age (years) 61.1+6.1
Sex
Male 12 (100%)
Female 0
Complaint
Health examination 6 (50.0%)
Abdominal pain 4 (33.3%)
Others 2 (16.7%)
Virual hepatitis
Hepatitis B 10 (83.3%)
Hepatitis C 0
Both 0
None 2 (16.7%)
Liver cirrhosis 9 (75.0%)
Smoking history 4 (33.3%)
Alcohol history 3 (25.0%)
Basic diseases
Hypertension 6 (50.0%)
Diabetes 2 (16.7%)
Arrhythmia 2 (16.7%)
Chronic renal insufficiency 1(8.3%)
Leukemia 1 (8.3%)
Pneumonia 1 (8.3%)
Liver function (child-Pugh)
A 12 (100%)
B 0

Note: DPHC, double primary hepatic cancer.

low-up cutoff, or loss to follow-up. Indicators
included 0S, defined as the time interval from
surgery to endpoints, and DFS, defined as the
time interval from surgery to the first tumor
recurrence or metastasis.

Statistical analysis

Data were analyzed using SPSS and Excel.
Measurement data were compared using t-
test, rank sum test, or one-way ANOVA followed
by Tukey’s test. Count data were compared
using chi-square test or Fisher's exact test.
Survival was analyzed using Kaplan-Meier sur-
vival curves. Risk factors for DFS and OS were
analyzed using the Log-rank test and Cox pro-
portional hazards regression model. A p-value
of <0.05 was considered statistically signifi-
cant.
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Results
General information analysis of DPHC patients

Among 4,626 cases, 12 patients (0.26%) were
diagnosed with DPHC with an average age of
61.1+6.1 years old. All patients were male. The
basic data of DPHC patients are listed in Table
1. Most DPHC patients (50%) were diagnosed
with liver tumors via imaging examinations
without symptoms. The main symptom report-
ed was abdominal pain (33.3%). Additionally,
83.3% of DPHC patients were hepatitis B sur-
face antigen positive, and 40.0% had high rep-
lication of hepatitis B virus (HBV)-DNA. Cirrhosis
was present in 75.0% of DPHC cases.

Tumor biological characteristics of DPHC pa-
tients

In the 12 DPHC cases, the median longest
diameter (quartile range) of HCC tumors was
2.6 (1.8, 5.5) cm, and ICC tumors was 2.8 (1.7,
4.0) cm. The cumulative tumor diameter per
case was 7.8 (6.3, 10.0) cm. There were 16
HCC tumors and 14 ICC tumors. Multiple HCC
was present in 4 cases (33.3%), and multiple
ICC in 1 case (8.3%). The most common tumor
location was the right liver lobe, with no cases
solely in the left lobe. For HCC tumors, 56.3%
were in the right lobe and 43.7% in the left
lobe. Most ICC tumors (78.6%) were in the right
lobe, with only 3 cases (21.4%) in the left lobe.
HCC tumors were primarily grade 1l (75%)
according to Edmondson classification, while
most ICC tumors were moderately differentiat-
ed (75%). See Figure 2 and Table 2.

Preoperative diagnosis of DPHC patients

No cases were diagnosed as DPHC preopera-
tively. The primary diagnosis was related to
HCC (83.3%), including 5 cases of multiple
HCC (41.7%), 3 cases of HCC with intrahepatic
metastasis (25.0%), and 2 cases of single HCC
(16.7%). Other diagnoses included metastasis
and single ICC.

Among the 12 DPHC cases, 66.7% underwent
preoperative abdominal ultrasonography, but
none had contrast-enhanced ultrasonography.
Intraoperative ultrasound was performed in
25.0% of cases. Preoperative abdominal en-
hanced CT was performed in 91.6% of cases,
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Figure 2. Surgical specimen: tumor 1: HCC; tumor 2:
ICC; tumor 3: HCC. Note: HCC, hepatocellular carci-
noma; ICC, intrahepatic cholangiocarcinoma.

with common diagnoses including multiple
HCC, single HCC, HCC with intrahepatic metas-
tasis, HCC combined with inflammatory pseu-
dotumor, and single ICC. Only 41.7% of pa-
tients had preoperative abdominal MRI, with
diagnoses including multiple HCC, single HCC,
HCC with intrahepatic metastasis, atypical
hemangioma, or inflammatory pseudotumor.
CT/MRI images showed that only 2 cases of CT
and 1 case of MRI showed tumor characteris-
tics of rapid enhancement and delayed wash-
out simultaneously.

One case underwent digital subtraction angiog-
raphy (DSA) before operation during transhe-
patic arterial chemotherapy and embolization
(TACE). DSA images showed a large pigmented
tumor in the right liver lobe with obvious depo-
sition upon iodized oil injection, but no vascular
abnormalities or tumor staining in other liver
parts. The initial diagnosis was single HCC.
Intraoperatively, a small 2 cm tumor was found
in the right lobe. Pathology confirmed the large
tumor as HCC and the small tumor as ICC. See
Figure 3 and Table 3.
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Table 2. Information of tumor biological char-
acteristics of DPHC

Tumor biological characteristics DPHC
Longest diameter of tumor (cm)
HCC 2.6 (1.8,5.5)
ICC 2.8(1.7,4.0)

Accumulation of the same case 7.8 (6.3, 10.0)
Tumor number

HCC
Simple 8 (66.7%)
Multiple 4 (33.3%)
ICC
Simple 11 (91.6%)
Multiple 1(8.3%)
Locations
HCC right + ICC right 5 (41.7%)
HCC right + ICC left 1(8.3%)
HCC left + ICC right 3 (25.0%)
HCC left + HCC right + ICC left 2 (16.7%)

HCC left + CC right + ICC right 1(8.3%)
Pathological grade
HCC (Edmondson grade)

| 2 (16.7%)
Il 9 (75.0%)
I} 1(8.3%)
ICC (differentiation)
Well 1(8.3%)
Moderate 9 (75.0%)
Poor 2 (16.7%)
Tumor thrombus 1 (8.3%)
Satellite lesions 2 (16.7%)
Lymphatic metastasis 2 (16.7%)

Note: DPHC, double primary hepatic cancer; HCC,
hepatocellular carcinoma; ICC, intrahepatic cholangio-
carcinoma.

Comparison of clinical and tumor biological
characteristics of DPHC, HCC and ICC groups

The HBV infection rate in the DPHC group
(83.3%) was similar to that in the HCC group
(83.3%) but significantly higher than in the ICC
group (38.3%; P<0.001). The incidence of cir-
rhosis in the DPHC group (75.0%) was compa-
rable to the HCC group (80.0%) and higher than
the ICC group (25.0%; P=0.010). There were
no significant differences in liver function
(Child-Pugh), tumor number and pathological
grade, tumor thrombus, or satellite lesions (all
P>0.05). Lymph node metastasis was found in
2 cases in the DPHC group (16.7%), similar to

Am J Transl Res 2024;16(8):4234-4245



Experience of double primary hepatic cancer

Figure 3. A1. HCC in arterial phase of CT. A2. ICC in arterial phase of CT. B1. HCC inarterial phase of MRI. B2. ICC in
arterial phase of MRI. C. US showed hyperechoic and hypoechoic nodules in the liver, suggesting that there may be
different degrees of differentiation or different natures in multiple liver cancer. D. DSA: the deposition of lipiodol in
HCC tumor. Note: DPHC, double primary hepatic cancer; HCC, hepatocellular carcinoma; ICC, intrahepatic cholan-
giocarcinoma; US, ultrasound; CT, computed tomography; MRI, magnetic resonance imaging.

Table 3. Preoperative diagnosis and image information of the ICC group (23.3%) but was sig-
DPHC patients nificantly higher than in the HCC
Diagnosis DPHC group (1.7%; P=0.018). See Table 4.
Preoperative diagnosis Comparison of tumor markers and

Multiple HCC 5 (41.7%) of DPHC, HCC and ICC groups

HCC with intrahepatic metastasis 3 (25.0%)

Single HCC 2 (16.7%) Among the 12 DPHC cases, 83.3%

Metastatic liver tumor 1 (8.3%) showed an increase in carbohyd-

Single ICC 1(8.3%) rgte antigen (CA) 19-9, significantly

Imaging examination higher than the HCC group (10%;
P<0.001) and the ICC group (50%;

Us 8 (66.7%) P=0.034). There were no signifi-

cT 11(91.6%) cant differences in alpha fetopro-
Multiple HCC 4/11 tein (AFP), carcinoembryonicanti-
Single HCC 3/11 gen, and CA125 levels between the
HCC with intrahepatic metastasis 2/11 DPHC and HCC groups or the DPHC
HCC with inflammatory pseudotumor 1/11 and ICC groups (P>0.05). See Table
Single ICC 1/11 5.

MRI 5 (41.7%) Treatment information and intra-
Multiple HCC 2/5 operation characteristics of DPHC
Single HCC 1/5 patients
HCC with intrahepatic metastasis 1/5
Atypical hemangioma/inflammatory pseudotumor 1/5 All 12 pgtients underwent hepatgc—

Note: DPHC, double primary hepatic cancer; HCC, hepatocellular carci- tomy, with an average operation
noma; ICC, intrahepatic cholangiocarcinoma; US, ultrasound; CT, computed time of 2.8 (£1.0) hours. The aver-
tomography; MRI, magnetic resonance imaging. age blood loss during the operation
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Table 4. Comparison of clinical and tumor biological characteristics of DPHC, HCC and ICC

DPHC HCC ICC t/x? P values
Age (year) 61.1+6.1 56.3+9.2 55.0+9.3 0.047 0.954
Sex (male:female) 2.616 0.270
Male 12 (100%) 51 (85.0%) 49 (81.7%)
Female 0 9 (15.0%) 11 (18.3%)
Viral hepatitis 31.11 <0.001
Hepatitis B 10 (83.3%) 50 (83.3%) 23 (38.3%)
Hepatitis C 0 1 (1.7%) 0
Both 0 0 0
None 2 (16.7%) 9 (15.0%) 37 (61.7%)
Liver cirrhosis 9 (75.0%) 48 (80%) 15 (25.0%)* 41.98 <0.001
Liver function (child-Pugh) 1.775 0.412
A 12 (100%) 53 (88.3%) 52 (86.7%)
B 0 7 (11.7%) 8 (13.3%)
Tumor number
HCC 1.773 1.332
Simple 8 (66.7%) 50 (83.3%) -
Multiple 4 (33.3%) 10 (16.7%) -
ICC - 1.667
Simple 11 (91.6%) - 60 (100%)
Multiple 1(8.3%) - 0
Pathological grade
HCC (Edmondson grade) 1.035 0.596
| 2 (16.7%) 2 (3.3%) -
Il 9 (75.0%) 42 (70.0%) -
1 1 (8.3%) 16 (26.7%) -
IV 0 0 -
ICC (differentiation) 0.874 0.646
Well 1 (8.3%) - 4 (6.7%)
Moderate 9 (75.0%) - 51 (85.0%)
Poor 2 (16.7%) - 5 (8.3%)
Tumor thrombus 1(8.3%) 9 (15.0%) 10 (16.7%) 0.542 0.763
Satellite lesions 2 (16.7%) 2 (3.3%) 7 (11.7%) 3.927 0.140
Lymphatic metastasis 2 (16.7%) 1(1.7%)* 14 (23.3%) 12.720 0.002

Note: DPHC, double primary hepatic cancer; HCC, hepatocellular carcinoma; ICC, intrahepatic cholangiocarcinoma. Compared

with DPHC group, *P<0.05.

was 250 (150-400) ml. Lymph node dissection
was performed in 16.7% of DPHC cases, signifi-
cantly lower than in the ICC group (71.7%;
P<0.001). See Table 5.

Common early postoperative complications
included peritoneal effusion (50%) and pleural
effusion (50%). Other complications included
fever (25%), hypoproteinemia (16.7%), hypergly-
cemia (8.3%), and bleeding (8.3%). No periop-
erative deaths occurred. Preoperative treat-
ments included TACE and HCC resection.
Postoperative treatments included prophylac-
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tic TACE, TACE after recurrence or metastasis,
radiofrequency ablation (RFA), and chemother-
apy. See Table 6.

Survival analysis of DPHC patients

By the end of the follow-up period, all DPHC
cases had experienced recurrence or metasta-
sis. The median DFS was 6.0+2.6 months, with
intrahepatic recurrence being the most com-
mon (83.3%). The median OS was 15.0+1.7
months. Kaplan-Meier survival curves for DFS
and OS are shown in Figures 4 and 5.
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Table 5. Comparison of tumor marker and intraoperation characteristics of DPHC, HCC and ICC

DPHC HCC ICC t/x%/z  Pvalues

Tumor marker (preoperative)

AFP>20 ng/ml 3 (25.0%) 37 (61.7%) 5 (8.3%) 38.460 <0.001

CEA>10 ng/ml 1(8.3%) 0 4 (6.7%) 4.542 0.103

CA19-9>39 U/ml 10 (83.3%) 6 (10.0%)* 30 (50.0%)*  38.410 <0.001

CA125>39 U/ml 1 (8.3%) 5 (8.3%) 9 (15.0%) 1.444 0.4858

AFP>20 ng/ml and CA19-9>39 U/ml 3 (25.0%) 3(5.0%) 5 (8.3%) 5236  0.023
Intraoperation

Bleeding (ml) 250 (150, 400) 200 (100, 400) 250 (200,300) 4.231 0.987

Blood transfusion 4 (33.3%) 13 (21.7%) 7 (11.7%) 4.054 0.132

Lymphoectomy 2 (16.7%) 2 (3.3%) 43 (71.7%)* 63.160 <0.001

Operation time (h) 2.8+1.0 2.5+0.8 2.8+0.9 1.968 0.144

Note: DPHC, double primary hepatic cancer; HCC, hepatocellular carcinoma; ICC, intrahepatic cholangiocarcinoma; AFP, alpha
fetoprotein; CEA, carcinoembryonicantigen; CA, carbohydrate antigen. Compared with DPHC group, *P<0.05.

Table 6. Treatment information of DPHC patients

nificantly related risk factors for OS (all

P>0.05), while the size of ICC (P<0.05)

Treatment DPHC
Method of operation
Non anatomical wedge resection 3 (25.0%)
Segmental hepatectomy 1 (8.3%)
Segmental hepatectomy + wedge resection 7 (58.3%)
Hemihepatectomy + wedge resection 1 (8.3%)

Intraoperation
Bleeding (ml)

Blood transfusion 4 (33.3%)
Operation time (h) 2.8 (£1.0)
Lymphoectomy 2 (16.7%)
Postoperative complications
Peritoneal effusion 6 (50.0%)
Pleural effusion 6 (50.0%)
Fever 3 (25.0%)
Hypoproteinemia 2 (16.7%)
Hyperglycemia 1 (8.3%)
Blooding 1 (8.3%)
Preoperative treatment
HCC resection 1 (8.3%)
TACE 1(8.3%)
Postoperative treatment
TACE 7 (58.3%)
RFA 1 (8.3%)
Chemotherapy 1 (8.3%)

250 (150, 400)

was identified as a risk factor related to
DFS. See Table 7.

Discussion

In this study, we reported an incidence
of DPHC of 0.26% among primary liver
cancer cases, consistent with a previ-
ous report by Cao, which found an inci-
dence of 0.25% [7]. The 12 DPHC
patients were all males with an average
age of 61.1+6.1 years. Similar to pub-
lished studies, our results showed that
the majority of DPHC patients were
male [3, 7, 8]. The average age of DPHC
patients in China was younger than the
global average, suggesting an earlier
onset in China.

Previous reports have suggested that
HCV-related hepatitis or cirrhosis may
play an important role in the pathogen-
esis of DPHC [3, 9-11]. Our study found
that 83.3% of DPHC patients had HBV
infection, with no cases of HCV infec-
tion. This indicates that both HBV and
HCV-related hepatitis or cirrhosis could

Note: DPHC, double primary hepatic cancer; HCC, hepatocellular

be important factors in the pathogene-
sis of DPHC. While AFP and CA19-9

carcinoma; ICC, intrahepatic cholangiocarcinoma; TACE, transhepatic

arterial chemotherapy and embolization; RFA, radiofrequency ablation.

Cox proportional hazards regression model
was used for multivariate analysis of risk fac-
tors for DFS and OS. The data indicated no sig-
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tumor markers alone are not sensitive
or specific to DPHC, their simultaneous
increase might aid in diagnosis. Our
study showed that AFP and CA19-9 were both
elevated in 25.0% of DPHC cases, higher than
in HCC (5.0%) and ICC (8.3%) cases. Previous
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Kaplan-Meier survival curve

ferential diagnosis. One DPHC
case showed different hyper-
echoic and hypoechoic nod-
ules on ultrasound, suggest-
ing that multiple liver tumors
may have different degrees
of differentiation or different
natures, even when both CT
and MRI diagnosed primary
liver cancer without further
differentiation. This indicates
the sensitivity of ultrasound in
detecting different natures of
liver tumors when CT and MRI

DFs

Figure 4. Kaplan-Meier survival curve of disease-free survival.

images are atypical. Intrao-
perative ultrasound was per-
formed in 25.0% of patients,
playing an important role in
detecting micro tumors and

1.07]

0.8

0.4

0.2

Kaplan-Meier survival curve

0.0

preventing misdiagnosis.

For DPHC, preoperative imag-
ing often results in a diagno-
sis of “atypical liver cancer”.
Typical HCC and ICC exhibit
distinct characteristics on CT
or MRI. HCC generally demon-
strates the “fast in and fast
out” phenomenon [12], while
ICC is often identified based
on indirect imaging features
such as the expansion of
intrahepatic bile ducts and
atrophy of related liver pa-
renchyma [13]. Specifically,
mass-forming ICC typically
shows peripheral enhance-

(==
-

os

Figure 5. Kaplan-Meier survival curve of overall survival.

studies have reported simultaneous increases
of AFP and CA19-9 in 29% [7] and 28.6% [3] of
DPHC cases, suggesting that this might be a
characteristic feature of DPHC.

Ultrasound examination is commonly used to
detect liver tumors for screening and follow-up.
The ultrasound manifestations of HCC and ICC
tumors are diverse and nonspecific. In this
study, the preoperative ultrasound aimed to
screen liver lesions rather than provide a dif-

4241

10 15 20

ment in the arterial phase
and progressive centripetal
enhancement in the venous
and delayed phases, known
as delayed enhancement
[14]. In DPHC cases, larger
tumors may exhibit typical imaging features,
facilitating preoperative diagnosis. However,
smaller or atypical tumors, particularly in livers
affected by chronic hepatitis or cirrhosis, often
display no typical imaging signs. In this study,
CT/MRI images revealed that only 2 CT cases
and 1 MRI case manifested the combined char-
acteristics of “fast in and fast out” and “delayed
enhancement”. Therefore, careful evaluation of
preoperative imaging is crucial for multiple liver
cancers. The possibility of DPHC should be con-

25 30
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Table 7. Multivariate analysis of the risk factor of DFS and OS

95.0% Cl for Exp (B)

P HR
Upper Lower
0s
Size of HCC 0.087 1.012 0.94 1.004
Size of ICC 0.068 2.061 0.948 4.483
Postoperative TACE (including recurrence) 0.095 0.999 0.953 1.047
DFS
Size of ICC 0.043 1.9 1.02 3.541
CA19-9 0.071 1.095 0.992 1.208
Postoperative prophylactic TACE 0.071 0.944 0.887 1.005

Note: DPHC, double primary hepatic cancer; HCC, hepatocellular carcinoma; ICC, intrahepatic cholangiocarcinoma; TACE,
transcatheter arterial chemoembolization; CA, carbohydrate antigen; OS, overall survival; DFS, disease-free survival.

sidered when imaging shows characteristics of
“fast in and fast out” and “delayed enhance-
ment” in different tumors, although images are
typically atypical.

The challenges of diagnosing DPHC include hid-
den symptoms, nonspecific tumor markers,
and its low incidence, which contribute to diffi-
culties in making an accurate diagnosis.
Diagnosis typically relies on pathological exam-
ination of biopsy specimens. Notably, some
cases were accurately diagnosed preoperative-
ly through percutaneous liver biopsy, while oth-
ers were misdiagnosed as multiple HCC when
only one tumor sample was obtained via lapa-
roscopic biopsy [10, 15]. In this study, one
case was initially diagnosed as multiple HCC by
biopsy pathology; the first liver puncture biopsy
indicated atypical hyperplasia, and the se-
cond indicated HCC. Subsequent surgical
resection and pathological examination con-
firmed DPHC. This highlights that if sampling is
not comprehensive during biopsy, misdiagnosis
remains possible.

DSA, examined preoperatively in one patient as
described in the results, diagnoses based on
abnormal vascular disorder and tumor staining
due to aberrant distribution of the tumor’s
arterial supply. DSA is effective for diagnosing
well-vascularized tumors like HCC, but its utility
may be limited for diagnosing ICC, especially
smaller tumors. ICC tumors, characterized by
low vascularity and high fibrosis, often show
limited delayed enhancement on DSA images,
which is not typical. Studies have reported DSA
detection rates for ICC of less than 50% [16].
As an invasive procedure, DSA is often used in
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conjunction with interventional therapy rather
than as a standalone diagnostic tool.

Preoperative diagnosis significantly impacts
the treatment strategy for DPHC, which primar-
ily involves surgical resection. However, when
multiple liver cancers or intrahepatic metasta-
ses involving both HCC and ICC are consider-
ed, the efficacy of surgical resection is often
deemed limited [13, 17, 18]. Furthermore, the
potential for some cases to miss surgical
opportunities due to misdiagnosis cannot be
ignored. Unlike other malignant tumors, the
prognosis for liver cancer depends not only on
the tumor’s biological characteristics but also
on the residual liver function. In DPHC, tumors
are rarely distributed within the same liver seg-
ment, often necessitating the resection of
more normal liver tissue than would be requir-
ed for a single tumor to achieve a negative mar-
gin (RO resection) [3]. Consequently, it is crucial
to consider the tumor’s size and location to
determine the most suitable approach for
hepatectomy.

Lymph node metastasis in DPHC patients par-
allels that seen in ICC. This study found that
16.7% of DPHC patients had lymph node
metastasis, comparable to the ICC group
(23.3%) and significantly higher than the HCC
group (1.7%). Various studies highlight the
importance of lymph node dissection. Accord-
ing to a report by Cao, the rate of lymph node
metastasis in DPHC lies between that of HCC
and ICC, and it serves as an independent risk
factor for overall survival in DPHC [7]. In Zhou’s
study, the absence of preoperative lymph node
dissection, due to misdiagnosis, underscores
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Figure 6. A. TACE one month before operation. The postoperative pathology examination showed HCC (grade Il)
with extensive necrosis. B. TACE one month before operation. The postoperative pathology examination showed ICC
(moderate differentiated) with no obvious necrosis. Note: HCC, hepatocellular carcinoma; ICC, intrahepatic cholan-
giocarcinoma; TACE, transcatheter arterial chemoembolization.

the value of intraoperative frozen section an-
alysis, which may suggest the necessity for
lymph node dissection [19]. Currently, Sotiro-
poulos has reported only one case of DPHC
treated by liver transplantation [15]. For small,
strategically located tumors, alternative surgi-
cal approaches such as TACE, percutaneous
ethanol injection (PEI), microwave ablation, and
RFA, may be considered alongside hepatecto-
my [3, 8]. TACE is recognized as safe and effec-
tive for unresectable HCC. However, its use as
a preoperative adjunct therapy for resectable
HCC is discouraged due to potential complica-
tions such as liver inflammation, which can
lead to increased adhesions and intraoperative
bleeding, complicating surgical resection [20].

In our study, we diagnosed a patient with a 10
c¢m HCC in the right liver lobe using CT, who had
untreated hepatitis B and significant cirrhosis
for over a decade. TACE was administered one
month prior to surgery, targeting only the
identified large HCC through the right hepatic
artery. At surgery, hepatectomy revealed mini-
mal increase in perihepatic adhesions or bleed-
ing. Unexpectedly, a 2 cm tumor was discov-
ered in segment V, later identified as DPHC
through postoperative pathology. The larger
tumor exhibited necrosis and was confirmed
as HCC, while the smaller, necrosis-free tumor
was identified as intrahepatic cholangiocarci-
noma (ICC). These findings underscore the dif-
ferential impact of TACE on HCC and ICC, with a
pronounced effect on the former and limited
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efficacy on the latter, especially in smaller
tumors (Figure 6). This suggests that while
TACE may be suitable for managing large, com-
plex HCCs, radical resection should be priori-
tized for DPHC involving large ICCs [21]. The
varied responses of HCC and ICC to TACE in
DPHC require further investigation, particularly
the biological behavior of ICCs, which is not suf-
ficiently characterized.

Systematic prognosis analysis of DPHC has
been limited to two studies from Dongfang
Hepatobiliary Hospital, which reported high
recurrence (77.1%, 76.00%) and mortality rat-
es (71.4%, 66.00%), similar to ICC and worse
than HCC [7, 8]. In our cohort, all DPHC cases
either recurred or metastasized post-surgery,
emphasizing the critical impact of ICC on
patient survival.

This study encountered a few limitations.
Firstly, the management of patients with recur-
rence or extrahepatic metastasis was not
addressed. The absence of detailed informa-
tion on the nature of recurrence or metastasis
(whether HCC or ICC) hinders a deeper under-
standing of the mechanisms of DPHC recur-
rence and metastasis, which is crucial for tai-
loring further treatment. This should be a pri-
mary focus in subsequent research. Secondly,
while this and other reported studies offer
clinical analyses, they lack research into the
pathogenesis of DPHC. Studying DPHC from a
cellular and molecular perspective, consider-
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ing it provides both HCC and ICC tumors within
the same liver environment, could enhance
our understanding of this rare condition and
inform the biological behaviors of these tu-
mors. Moreover, the statistical robustness of
this study is questionable; with only 12 DPHC
cases and three independent variables in the
logistic and Cox regression models, the models
are likely unstable, as indicated by the broad
range of 95% confidence intervals. Thus, fur-
ther data are needed to substantiate these
findings.

In conclusion, the preferred treatment for DPHC
is radical resection and regional lymphadenec-
tomy. Preoperative TACE is effective for DPHC
with large HCC components. The prognosis for
DPHC is marked by high recurrence and high
mortality.
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