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Abstract

pain, and oral dysphasia due to tumor enlargement.

Background: Oral metastasis by hepatocellular carcinoma (OMHCC) is extremely rare, and the prognosis had been
reported quite poor due to simultaneous multiple organ metastases. In this study, we report clinical features and
survival of 10 new cases of OMHCC and suggest the criteria for palliative surgery.

Methods: A retrospective clinical study including 10 new cases of oral OMHCC between 2006 and 2016 was
performed. Clinical features and survival analysis were examined. The recorded variables were age, sex, site of oral
metastases, size of oral tumor (largest diameter), and survival after oral histopathologic diagnosis.

Results: There was male (n=8) predilection of OMHCC. The mean survival time was 16.9 months. Patient age ranged
from 40 to 71 years (mean 56.5). Eight mandibular and two maxillary lesions were found. One patient showed
simultaneously the maxilla and the oral tongue involvement. The most often encountered symptoms were swelling
(80%) followed by pain (60%), numbness (60%), bleeding (10%), and tooth mobility (10%). Four patients underwent
operation due to spontaneous bleeding and swelling of the cancer. Overall (from onset of hepatocellular carcinoma)
and truncated survival (from onset of OMHCC) were 71.9 and 13.1 months respectively.

Conclusion: The prognosis of OMHCC was quite poor. Oral and jaw bone examination should be included in patients with
multiple metastasis of HCC. Palliative surgery might be performed in patients who reported spontaneous bleeding, severe
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Background

Hepatocellular carcinoma (HCC) is the sixth most com-
mon cancer [1] and the second leading cause of cancer
mortality worldwide [2]. Incidence rates of HCC vary
widely between geographic regions and are highest in
Eastern Asia and sub-Saharan Africa [3]. HCC has a ten-
dency to metastasize to other organs such as bone and
soft tissues at the advanced stage. Oral metastatic cancer
from distant organ cancer is relatively rare compared
with oral squamous cell carcinoma, and it consists of ap-
proximately 1% of all oral cavity cancers [4—6]. Such me-
tastases can occur to both bone and the oral soft tissues.
Oral metastasis of hepatocellular carcinoma (OMHCC)
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is extremely rare, with only 61 cases reported in the lit-
erature [7, 8]. In English literature, 41 cases of OMHCC
involving the jaw have been reported [9]. Oral lesions
are usually one of multiple sites for HCC metastasis.
When OMHCC is found, it means mostly the patient is
at advanced stage of the HCC. Treatment for OMHCC
is usually palliative chemoradiotherapy or surgery; how-
ever, no treatment is also suggested due to poor progno-
sis. Palliative surgery is quite difficult due to the
bleeding tendency of HCC, and it should be performed
when the benefit is superior to risks.

The purpose of this study was to report clinical fea-
tures of ten new cases with OMHCC in a tertiary med-
ical center during the period of 2006 to 2016 and
evaluate survival periods and prognosis and to suggest
the criteria for palliative surgery.
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Methods

A retrospective study based on histopathological and
medical records from patients diagnosed with
OMHCC was carried out. Patients’ medical records
having all the information regarding the primary tu-
mors, oral metastatic location, clinical presentation,
and histological confirmation were included. OMHCC
were diagnosed in total of ten patients (8 male, 2 fe-
male) at the department of oral and maxillofacial sur-
gery of our hospital from March 2006 to November
2016. Ethical approval for this study was gained from
the Institutional Review Board of our hospital (S2019-
0054-0001). The study was conducted in accordance
with the Helsinki Declaration, and the data was used
in such a manner that subjects cannot be identified
directly or indirectly.

The recorded variables were age, sex, site of oral
metastases, size of oral tumor (largest diameter), and
survival after oral histopathologic diagnosis. Also,
through the medical record review, diagnosis date of
primary HCC, diagnosis date of OMHCC, diagnosis
date of other metastatic HCC, date of expire, and
whether they had HBV (hepatitis B virus), HCV
(hepatitis C virus), liver cirrhosis, history of alcohol
drinking habit, hypertension, diabetes mellitus, tuber-
culosis were examined.

A truncated survival (from onset of OMHCC to
death) and overall survival (from the day of HCC
diagnosis to their death or at the end of the follow-
up period) were calculated. A descriptive analysis of
the data was performed, along with a survival analysis
using Kaplan—Meier curves (log-rank test for com-
parison among curves) regarding about surgery, radio-
therapy, and sites of metastasis. Statistical program
(IBM SPSS ver. 22.0, Chicago, USA) was used to cal-
culate the statistics. The significance level (p-value)
established was 0.05.
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Results

Clinical features

There were ten patients who were diagnosed with
OMHCC (Table 1, Fig. 1). We found a male predilection
(8 men and 2 women). The mean age was 56.5+11.1
years (range, 40 to 71 years). Eight mandibles and two
maxillae were involved. One patient showed simultan-
eously the maxilla and the tongue metastasis. Four
patients underwent operation to relieve their symptom,
and the others were treated with palliative chemotherapy
and/or radiotherapy. Among 10 patients, two patients
visited in our clinic voluntarily, and the other eight pa-
tients were referred from their medical oncologist. All of
the patients recognized their HCC. Nine patients already
had other metastatic lesions other than oral cavity site,
and one of them, the oral cavity was the first cancer
metastatic site. One patient who had a single metastatic
lesion in the oral cavity underwent operation.

The most commonly encountered chief complaint was
swelling (n=8) followed by pain (n=6), numbness (n=6),
bleeding (n=1), and tooth mobility (n=1) (Table 2). All
of OMHCCs were found to be the combined soft tissue-
hard tissue lesion. There was no difference among right
(n=4), left (n=3), and middle (#=3). In nine mandibular
OMHCC, seven were posterior, and two were anterior
lesion. In the maxillary lesion, it was located in the mid-
dle part of hard palate and palatal gingiva. The mean
size of OMHCC was 3.3 + 1.8 cm which measured in
their largest diameter ranged from 0.8 to 7.2 cm. Oral le-
sion was the first manifestation of OMHCC in case 6 pa-
tient. In other patients, they already had some metastatic
lesion other than oral site. The most often site other
than oral site was the lung (n=7), followed by bone (n=
4), brain (n=2), adrenal gland (n=2), buttock (n=1), and
abdomen (#=1). There were nine patients who were
found to be a HBV carrier. None was diagnosed with
HCV infection. Eight patients had cirrhotic liver. Four

Table 1 Summary of the survival and treatment of the 10 oral MHCC patients

No A S Oral lesion Other lesions OOp (Y/N) ORT (Y/N) Chemo (Y/N) SP(M)
62 M Mandible Lung, bone N N N 1
2 71 M Mandible Lung, brain N Y Y 13
3 49 F Mandible Lung N N Y 2
4 53 M Mandible Lung, bone Y Y Y 12
5 40 F Mandible Bone N Y Y 5
6 68 M Maxilla Lung Y N Y 63
7 56 M Mandible Lung, brain, bone, Y N Y 4
8 59 M Mandible Lung, adrenal gland, buttock Y Y Y 40
9 40 M Mandible Abdomen N Y Y 3
10 67 M Mandible Bone, adrenal gland N Y Y 3

A Age, S Sex, OOp Oral operation, ORT Oral cavity radiotherapy, Chemo Chemotherapy, SP(M) Survival periods (months)
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Fig. 1 Oral metastasis by hepatocellular carcinoma. (a left mandible and retromolar trigone, b, ¢ right mandibular gingiva, d anterior mandibular
gingiva, e right mandibular gingiva, f anterior mandibular gingiva, g left maxillary palatal gingiva, h right lateral tongue, i midpalatal mucosa)
A

patients had a heavy drinking habit before primary HCC
diagnosis.

Survival analysis

Among ten OMHCC patients, only one patient was alive
at the end of the study. Their mean survival time was
13.1+19.6 months (95% confidence interval (CI) = 1.5—
32.2) (Fig. 2). Four patients who fulfilled the inclusion cri-
teria of surgical approach underwent palliative operation.

Six patients received radiotherapy on OMHCC with total
dose ranged from 35 to 60 Gy (Table 2). There was no sig-
nificant difference in survival between the group treated
with oral radiotherapy or not (Log-rank 0.27; p > 0.05).
One patient who reported the side effect of anti-cancer
drug (azotemia) stopped palliative chemotherapy. The
other nine patients received systematic chemotherapy for
palliation. Six patients were treated with sorafenib, one pa-
tient sunitinib, one patient cisplatin, and one patient 5-

Table 2 Clinical details of the patients with oral metastasis by hepatocellular carcinoma

NO Chief complaint SL TS PS RT HCC Meta Others
survival survival
1 Swelling, pain, numbness Lt. Ramus (+Lt. RMT) 200 0 55 8 HBV, LC, drinking,
HTN
2 Swelling Lt. Ramus (+tongue) 40 0 50 90 15 HBV, DM
3 Numbness Lt. mandibular body (+Lt. buccinatorm) 72 0 0 21 3 HBV, LC
4 Swelling, pain numbness Rt. Ramus (+Rt. RMT) 35 1 40 25 14 HBV, LC, drinking
5 Pain, numbness Rt. Ramus (+Rt. Masseter m.) 48 0 35 12 8 HBV
6 Swelling, pain Midpalatal suture (+palatal mucosa) 08 5 0 233 43 HBV, LC, HTN, DM
7 Swelling, bleeding Symphysis (+lower anterior gingiva) 202 0 21 15 HBV, LC, TBC
8  Swelling, pain, numbness, tooth Symphysis (+lower anterior buccal 40 6 60 91 48 HBV,LC, drinking
mobility vestibule)
9 Swelling, numbness Rt. Ramus (+Rt. RMT) 25 0 35 13 4 HBV, LC
10 Swelling, pain Rt. Ramus (+Rt. RMT) 20 0 40 16 16 LC, Drinking, HTN

SL Specific location of oral MHCC (+ involved soft tissue), TS Oral MHCC tumor size (cm), PS Times of palliative surgery, RT Total dose of palliative RT(Gy), HCC
survival Survival period from Dx. Date of primary HCC (months), Meta Survival survival period from Dx. Date of other MHCC (months), others Other general
condition, Lt. Left, Rt. Right, RMT Retromolar trigone, HBV Hepatitis B virus infection, LC Liver cirrhosis, Drinking History of having a heavy drinking habit, HTN

Hypertension, DM Diabetes mellitus, TBC Tuberculosis
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FU. Among 10 patients, three patients underwent pallia-
tive surgery, and their mean survival time (35.5 months)
was far longer than that of others (4.5 months). However,
there was no significant difference between the mean sur-
vival times between two groups statistically (p = 0.059).
The mean survival time for other MHCC was 17.4 months
(95% CI = 8.2-26.6) (Fig. 3). When compared to that of
OMHCC (13.1 months), the difference was not statisti-
cally significant (log rank 0.65; p>0.05). The mean survival
time for primary HCC was 71.9 months for the 10 patients
(Fig. 4). The average time between the diagnosis of the
primary HCC and the diagnosis of the oral MHCC was
43.1 + 50.5 months.

Discussion

Patients suffering HCC with bone metastasis have a very
poor survival rate; 1-year survival was 15-20%, and 2-
year survival was only 4% [10]. Pesis et al. analyzed 41
patients from the English literature and reported that
the average patient survival was 12.4 months after the
diagnosis of primary HCC and 6.1 months after jaw me-
tastasis [9]. In our study, we found a mean period of
71.9 months survival time after the diagnosis of primary
HCC and a mean period of 16.9 months survival time
after detection of OMHCC, which was a much better re-
sult than the previous report. There are two reasons to
explain this difference. First, the time of the sample

collection might have affected the survival. In the study
of Pesis et al.,, patients were drawn from the literature
published between 1940 and 2013; however, observation
period of our patients is confined to the only last decade
(2006~2016). The recent advancement of medical tech-
nology might have enabled early detection and interven-
tion of involved region. Recent report by the National
Cancer Institute in the USA showed that the 5-year rela-
tive survival rates for liver cancer were 5.6%, 8.5%,
11.2%, 15.3%, and 18.1% from 1993-1995, 19961998,
1999-2001, 2002-2005, and 2006-2012, respectively
[11]. It reflected the progress in cancer therapy, and the
data showed better results year by year. Second, the lo-
cation of the sample collection would have influenced
the survival. The epidemiology of HCC varies from
country to country [12]. Especially, the relative contribu-
tion of HBV and HCV to HCC varies substantially coun-
try by country [13]. In this study, there were nine
patients who could be classified as HBV-related HCC
and one patient as alcoholic liver disease-related HCC.
In South Korea, one study reported that the underlying
liver diseases of HCC patients included HBV (72.3%),
HCV (11.6%), alcoholic liver disease in (10.4%), and
non-B non-C hepatitis (0.7%) [14—16]. Our case is con-
sistent with this report. In the USA, another study re-
veals that the underlying liver diseases of HCC patients
included hepatitis B (23%), hepatitis C (39%), alcoholic
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liver disease in (21%), and non-B non-C hepatitis (12%)
[17] Diagnostic and management methods such as medi-
cation, vaccination, and detection of cirrhotic liver are
influenced by these hepatitis types [18]. Early detection
of tumor through proper diagnosis and surveillance is
critical to patient survival. Variation in management in-
cluding treatment patterns throughout the world and
whether the nation had government-funded or national
surveillance programs would be also sequential to pa-
tients’” survival.

In spite of the longer survival time than previously re-
ported, 16.9 months is not enough time for the patients
diagnosed with OMHCC. A poor prognosis should be
noticed to the patients and their family. Among 10 pa-
tients, four underwent palliative surgery to control the
oral lesion and others not. Patients who underwent pal-
liative oral surgery lived more (35.5 months) than the
others who did not received operation (4.5 months). Al-
though there was no statistically significant difference (p
= 0.059) in mean survival time between the two groups
due to the limited sample size (#=10), huge difference in
survival time (31.0 months) existed. That might have
come from the decision-making process. When we de-
cide to do the surgery or not, the main reason for not
performing the surgery was that the surgery would not

help the patient’s survival. Collaboration with oncologist
is always recommended because the life expectancy of
OMHCC patients is often very short.

Before deciding to perform the palliative surgery or not,
the risk of surgery should be evaluated by appropriate
clinical examination. Palliative surgery should be per-
formed when the benefit is way superior to the risk. The
decision for operation should be made based on the clin-
ical examination of patients’ both oncologist and oral and
maxillofacial surgeon. The main reason and inclusion cri-
teria for operation are (1) spontaneous bleeding which
might jeopardize the patient unless treated, (2) movable
mass which makes it difficult to chew and swallow, (3) se-
vere pain, and (4) single metastasis from HCC. When it
comes to OMHCC, the risk of massive bleeding is always
present. Metastasis from HCC has been reported as a
hemorrhagic tumor because of its hypervascular nature
[19]. Furthermore, in view of the coagulopathy that often
accompanies primary liver disease, a resection or even a
biopsy can be complicated by hemorrhage. In our cases,
there was no severe coagulopathy. The INR (Internationa-
lized Normalized Ratio) of all patients ranged from 0.94 to
1.21. However, all four patients undergoing surgery had a
large amount of bleeding. Meticulous bleeding control
was always required.
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In our cases, there was just 1 case that oral lesion was
the first manifestation of MHCC. In other 9 patients,
they already had some metastatic lesion other than oral
site. This means that proper management on oral lesion
could not increase patients’ survival rate dramatically in
9 cases. However, in case 6 which was oral lesion as first
manifestation of metastasis from HCC shows longest
survival times (63 months). It seemed that proper man-
agement of oral lesion was beneficial to the patient sur-
vival time. In a previous review including 390 metastatic
tumors to the jaw bones, the average time between the
diagnosis of the primary tumor and appearance of the
jawbone metastases was estimated to be 39.5 months
[20]. It is similar as our cases which show that the aver-
age time between the diagnosis of the primary HCC and
the diagnosis of the OMHCC was 43.1 + 50.5 months.
Among 10 patients, 6 patients received radiotherapy on
OMHCC with total dose ranged from 35 to 60 Gy.
Radiotherapy is generally considered effective for meta-
static bone cancer, and there are reports concerning the
effects of radiotherapy on bone metastases from HCC
[21]. In a recent study of radiotherapy on metastasis
from HCC, total dose ranged from 12.5 to 66 Gy re-
sulted in pain relief rate from 73 to 99.5% and improve-
ment of the patient’s quality of life [22]. The 1-year
survival rate after radiotherapy initiation or the diagnosis

of bone metastasis of HCC has been reported to be
13.8-32.4%, with a 5-7.4 months’ median survival time
[7, 8, 23]. In our cases, the median survival time of pa-
tients treated with radiotherapy for oral lesion was 5
months. It is same as the result above. However, in our
cases, due to the limited sample number (#=10) and
multifactorial effect on patient survival, there was no sig-
nificant difference between the group treated with oral
radiotherapy or not (Log-rank 0.27; p > 0.05).

Except one patient due to the side effect of anti-cancer
drug (azotemia), 9 patients were on systematic chemo-
therapy (6 patients treated with sorafenib, 1 patient suni-
tinib, 1 patient cisplatin, 1 patient 5-fluorouracil). Again,
in our cases, due to the limited sample number (7=10)
and multifactorial effect on patient survival, it is difficult
to evaluate the relationship between kind of systemic
chemotherapy and patient survival in OMHCC cases.
There was a certain male predilection (8 men and 2
women), and this corresponds with the male predomin-
ance of HCC. Rates of liver cancer among men are two
to four times as high as the rates among women [2]. Pa-
tient age ranged from 40 to 71 years (mean 56.5, median
57.5) in this study. In case of HCC, the greatest propor-
tional increase has been seen among Hispanics and
Whites between 45 and 60 years of age [24]. It is also
similar to the mean age of all head and neck metastases
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[25]. The most often encountered chief complaint was
swelling (80%) followed by pain (60%), numbness (60%),
bleeding (10%), and tooth mobility (10%). This corre-
sponds with the recent study of metastasis from HCC to
the jaw bone [9]. Metastasis from HCC to the jaw is very
rare. When it does occur, the most frequently affected
site is the mandible [26]. Among 10 OMHCC cases, the
mandibular were affected in 9 cases (90%), and there
was a significant predilection over maxilla (10%). In 9
mandibular OMHCCs, seven were posterior and two
were anterior lesion. However, in the maxillary lesion, it
was located in the middle part of hard palate anterior-
posteriorly. The mean size of OMHCC was 3.3 + 1.8 cm
which measured in their largest diameter ranged from
0.8 to 7.2 cm. This corresponds with the recent study
about OMHCC to the jaw bone reporting that the size
of lesion ranged from 0.2 to 9 cm (mean 3.95) [9].

Generally, in metastatic tumors to the jaw bone, the
mandible was the most common location (82%) with
the molar area being the most frequently involved site
[27]. This is because the mandible contains
hematopoietic tissue especially in the posterior man-
dible [19]. Several pathways of HCC metastasis to the
jaw have been suggested. Among them, hematogenous
pathway is widely accepted; the tumor reaches the
circulation through invasion of the hepatic arterial
and/or portal venous branches. Most jaw metastases
are associated with lung metastases, and they possibly
occur by this route [28]. In our cases of OMHCC,
the most often site other than oral site was the lung
(7), followed by bone (4), adrenal gland (2), brain (2),
buttock (1), and abdomen (1). In a recent study in-
cluding 398 HCC autopsies, extrahepatic metastasis
was found in 156 of 398 HCC (39.1%), with lung me-
tastasis (74.5%) being the most common, followed by
the bones (24.8%) and adrenal glands (19.1%) [29].
The proposed pathway of metastasis above corre-
sponds to these results.

The Batson venous plexus is a network of valveless
veins that connect the deep pelvic veins and thoracic
veins to the internal vertebral venous plexuses. Meta-
static HCC cells can reach the mandible through the
Batson plexus bypassing the pulmonary, inferior caval
and portal venous circulations. This pathway may be re-
sponsible for metastasis to the vertebral bodies, which
are the preferred site of bony HCC metastasis. This
could be the most likely pathway from HCC without
pulmonary metastasis as appeared in 3 of 10 cases in this
study. There were some cases that showed the relation-
ship with oral surgery and tumor growth stimulation. In
our patients, cases 6 and 8 who underwent many oral
palliative surgeries suffered from tumor recurrence in
surgical margin. Also, MHCC in case 9 emerged from
surgical extraction of the right mandibular third molar.

(2021) 43:9

Page 7 of 8

Conclusion

The prognosis of OMHCC was quite poor. Oral and jaw
bone examination should be included in patients with
multiple metastasis of HCC. Palliative surgery might be
performed in patients who reported spontaneous bleed-
ing, severe pain, and oral dysphasia due to tumor
enlargement. When we determine to perform the oper-
ation, the risks of surgery like massive bleeding and im-
paired wound healing should be evaluated by
appropriate clinical examination.
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