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INTRODUCTION
Hepatocellular carcinoma (HCC) is a challenging malignancy of global importance. It is the sixth most common
cancer, and the third most common cause of cancer-related death worldwide[1]. The incidence rates for HCC in the
United States and Western Europe have been increasing[2,3].
Cohort studies and cost-efficiency modelling have suggested that ultra-sonographic surveillance of well-defined
cirrhotic patients may decrease tumor-related mortality[4,5].
According to EASL and AASLD criteria[5], a diagnosis
of HCC can be made in most cases with a non-invasive
strategy. In fact, advances in cross-sectional imaging have
led to a drastic limitation in the requirement for biopsy
of focal lesions in the cirrhotic liver[6,7]. In this setting,
good quality contrast enhanced computed tomography
(CT) and magnetic resonance imaging (MRI) are generally
highly accurate for the diagnosis of HCC[8,9]. However,
biopsy remains very important in patients with a liver
nodule without typical radiological features (hypervascularization in arterial phase followed by venous wash-out in
portal/venous phase)[5,10], or when α-fetoprotein levels are
not diagnostic of HCC (Figure 1).
Although diagnostic biopsy rates have diminished, biopsy is still widely used and is often considered mandatory for patient management by oncologists[11]. Furthermore liver biopsy may give prognostic information[12,13]

Abstract
Neoplastic seeding may arise after diagnostic or
therapeutic percutaneous procedures for hepatocellular
carcinoma. The true incidence of seeding with
hepatocellular carcinoma is difficult to assess precisely,
but a significant risk of seeding exists and is greater
when performing diagnostic biopsy as compared to
therapeutic percutaneous procedures [radiofrequency
ablation, radiofrequency ablation (RFA); percutaneous
ethanol injection, Percutaneous ethanol injection (PEI)].
Whenever liver transplantation is feasible, diagnostic
needle biopsies should be avoided, but RFA and PEI
are often needed as “bridge” treatments. The role
of adjuvant treatments in reducing the incidence of
seeding following RFA or PEI requires further evaluation.
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Figure 1 Suggested algorithm for evaluation of a liver mass detected during hepatocellular carcinoma surveillance in a patient with cirrhosis according to
the American Association for the Study of Liver Diseases (AASLD) guidelines[5].

regarding malignant potential and may be required for
allocation systems in liver transplantation programmes.
Despite many efforts to prevent and screen for HCC,
only 20%-30% of patients present with early stage disease
amenable to curative treatments, including surgical resection and liver transplantation (LTx)[14]. Radiofrequency ablation (RFA) was introduced as an alternative locoregional
therapy to ethanol injection. It can achieve high local cure
without deteriorating background liver function. RFA is
now a valid alternative to resection, and can be used as
an adjuvant therapy, or as a bridge to transplantation[15].
Percutaneous ablation (PEI, RFA) achieves complete responses in more than 80% of tumors smaller than 3 cm
in diameter, but only in 50% of tumors between 3 and 5
cm in size[16,17]. Five-year survival rates reported after PEI
or RFA are 40%-70%[18,19] RFA is preferred to PEI in patients with tumors < 4 cm. because of lower recurrence,
lower number of sessions, and longer disease-free survival. A recent meta-analysis[20] has shown that RFA ablation
is superior to PEI in the treatment of small HCC with
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respect to overall survival, 1, 2, and 3 year survival rates,
1, 2, and 3 cancer-free survival rates, and tumor response.
RFA entails a significantly smaller risk of local recurrence
than PEI.

NEEDLE TRACT SEEDING
Percutaneous diagnostic or therapeutic procedures play
an important role in the management of patients with
hepatocellular carcinoma. These procedures are used to
diagnose and/or provide specific therapy. All procedures,
whether medical or surgical, have inherent risks, and
the risks must always be weighed against the anticipated
benefits. Both patients and physicians must assume that
there is some risk involved when they undertake any
procedure including a percutaneous approach for HCC.
Complications of percutaneous procedures are sometimes
unavoidable. Nonetheless, strict attention to detail and
knowledge of potential complications and their risk
factors can minimize their occurrence. The incidence of
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Figure 2 MRI features of HCC seeding
following RFA. A: An arterial phase
MRI examination of the liver and an
enhancing mass in the intercostal space,
indicated by the arrowheads, in the right
hemithorax; B: A delayed phase MRI
examination that shows the mass in the
intercostal space, but this is hypointense
compared with the rest of the liver.

B

→

→

A

opsy of liver lesions indicative of HCC showed that
the incidence is 2.7% overall [95% Confidence Interval
(CI), 1.8-4], and 0.9% per year (95% CI, 0.6-1.3). An important issue of this work is that all diagnosed seedings
included in the review, were confirmed histologically.
With increasing use, tumor seeding after percutaneous
RFA becomes a major concern, particularly in patients
who have a chance of a cure. Llovet et al[28] reported a high
rate (12.5%) of tumor seeding in 32 patients with HCC
treated with RFA which was preceded by a needle biopsy.
Neoplastic seeding was associated with subcapsular HCC
location, poorly differentiated tumors, and high alpha-fetoprotein levels. Livraghi et al[29] reported a low rate of tumor
seeding (0.9%) in 1314 patients with a median follow-up
of 37 mo, using the same RFA technology as Llovet et al[28]
and showed that only previous biopsy was significantly
associated with tumor seeding. The low risk of seeding
after RFA (0%-1.4%) has been confirmed in other recent
studies[30]. In a recent study from our group[31], the risk of
seeding of hepatocellular carcinoma after radiofrequency
ablation was small (1.1% per patient, 95% CI, 0.19-5.84;
0.7% per procedure, 95% CI, 0.12-3.80).
The cause of the high seeding rate reported in the
study by Llovet et al[28], not confirmed in subsequent
studies, remains unclear, but could be due to the shallow
position of the nodules (in fact all patients presenting
seeding after RFA in the Llovet et al[28] cohort had a
subcapsular location).
A systematic review[32] of seeding following percutaneous diagnostic and therapeutic approaches for hepatocellular carcinoma, that included studies published as full
length papers and as abstracts, founds 179 seeding episodes from January 1983 until February 2007 resulting
from diagnostic biopsy or local ablation therapy using
percutaneous ethanol injection; acetic acid or hot saline
injection; radiofrequency ablation; microwave therapy,
laser therapy, or cryotherapy; and combinations of diagnostic biopsy and therapeutic procedures. The mean risk
for seeding following diagnostic biopsy was 3.17% (range:
0%-11%). The mean risk for seeding after diagnostic biopsy and percutaneous ethanol injection was 1.4% (range:
1.15%-1.85%). The mean risk for seeding after radiofrequency ablation alone was 1.73% (range: 0%-5.56%).
Following biopsy and radiofrequency ablation, the mean
risk for seeding was 2.5% (range: 0-12.5) (Table 1).

Table 1 Summary of studies documenting seeding of HCC
following biopsy or percutaneous therapeutic techniques in
1
which the cohort size is specified
Biopsy alone Biopsy + PEI
Series
Total patients
from series
No. seeding
from series
Risk of seeding
mean
Risk of seeding
median
Range

RFA

Biopsy + RFA

14
22 424

4
766

5
1525

8
2218

43

11

19

24

3.17%

1.40%

1.73%

2.50%

2.29%

1.40%

0.61%

0.95%

0%-11%

1.15%-1.85% 0%-5.56%

0%-12.5%

1

Modified from Stigliano et al[32]. PEI: Percutaneous ethanol injection of
proven HCC; RFA: Radiofrequency ablation of proven HCC.

specific complications is difficult to assess and depends
on a number of variables that are not always comparable
across studies.
Malignant seeding is a well known complication of
both diagnostic and therapeutic procedures in patients
with HCC. Needle tract seeding of a liver tumor was previously defined as the development of new neoplastic disease outside the liver capsule, either in the subcutaneous
soft tissues of the abdomen, intercostal muscle (Figure 2)
or peritoneum[21]. A review[22] identified several suspicious
mechanisms that can contribute to seeding after percutaneous procedures: tumor cells may adhere to a biopsy
needle or to an electrode during its retraction; tumor cells
may also be carried into the track with a little bleeding;
furthermore, cells may be forced into the track by sudden increase in intratumoral pressure which is frequently
encountered during RFA; finally, cells may be driven in,
when saline is injected during or before RFA.
The real incidence of seeding with HCC is difficult
to assess precisely. Several studies tried to assess critically the seeding rates after diagnostic and therapeutic
procedures, but results are very heterogeneous. Rates of
seeding after biopsy range greatly. While modest rates
of tumor dissemination of 0.003%-0.009% have been
described [23-25], a review on the subject has described
incidences of 5%[26]. A recent systematic review and a
meta-analysis[27] on needle track seeding following bi-
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The time to the diagnosis of seeding ranged from 7
mo for combined percutaneous diagnostic and therapeutic
approaches to 13 mo for biopsy alone. From their
literature review, the Authors concluded that the risk of
the percutaneous approach to HCC is clinically relevant,
and that biopsy of HCC in patients with cirrhosis should
not be routine clinical practice. Today, there remains no
molecular means for classification of HCC. So, we think
that suspicious nodule biopsy remains an important
research tool to identify new biological variables to achieve
a more accurate prognosis of patients with HCC.

seeding, although the risk of seeding is significantly
increased if needle biopsy has been performed before
treatment.
Seeding does not have a major negative impact on
survival. However, if liver transplantation is a feasible
option in the patient’s management needle biopsy should
be avoided. In fact, assuming a role of the host immune
response or of tumor aggressiveness for the low rate of
needle seeding, an immunosuppressed condition, as in
the post transplant status, could lead to a worsening of
survival with a rapid extrahepatic diffusion.
Other strategies, apart from biopsy, such as evaluating
new imaging techniques for more precise pre-transplant
diagnosis (against explant histology), or simply waiting
for a defined period with repeated imaging, may also be
effective.
By the same token RFA and PEI, which are often
needed as “bridge” treatments for patients on the
transplant list, can be used safely without unneeded
fears of disseminating the tumor outside of the liver.
Additional studies with an adequate duration and quality
of follow-up will be paramount to exclude late-onset
seeding.
As a future field of research, the incidence of seed
ing after percutaneous treatments of HCC with new
adjuvant treatments such as the antiangiogenic drugs will
need to be evaluated.

RISK FACTORS FOR SEEDING
Numerous factors are related to the risk of neoplastic
dissemination after invasive procedures: larger diameter
needles[33]; more passes[33]; perpendicular approach[34];
subcapsular tumor location; biopsy prior RFA; intrinsic
metastatic properties of the tumor[35] related to either
or both tumor size or aggressivity, and patient immuno
depression[36].
Poor differentiation of the tumor is a known risk
factor for seeding after fine needle aspiration biopsy,
and PEI, and is also associated with a higher risk of
seeding after RFA[22]. This correlation between seeding
and the differentiation of HCC is not clearly evident in
the review of Stigliano et al[32]. However, a recent study
of Imamura et al[37] confirms that poor differentiation
degree was a risk factor for neoplastic seeding after RFA
of HCC and shows that surrogate markers of poor
differentiation degree are larger tumor size (> 5 cm) and
elevated tumor marker levels (AFP > 100 ng/mL, DCP
> 100 mAU/mL, and aAFP-L3 > 15%).

REFERENCES
1
2
3

OUTCOME OF SEEDING
In none of the cases of seeding reported in the metaanalyses of Silva et al[27] did the seeding event impact
on the patient’s survival when the lesion was treated
successfully by resection and local ablation. Moreover,
Livraghi et al [29] have reported successful treatment
of tumor seeding after RFA by a combination of
surgical resection, PEI and RFA and concluded that in
no patient did the presence of tumor seeding have a
negative impact on survival. Similarly, in the study of
Imamura et al[37] the cumulative survival rates in HCC
patients with neoplastic seeding were 81% at 1 year and
45% at 2 years. The Authors concluded that, taking into
consideration the relatively low incidence of neoplastic
seeding, the risk of neoplastic seeding after RFA would
be considered an acceptable clinical risk.
We have found only one report [38] on malignant
seeding after orthotopic liver transplantation, secondary
just to pre transplant biopsy. No information about the
patient’s survival are given.

4

5
6

7

8

9

CONCLUSION
RFA and PEI are associated with a low risk of neoplastic

WJH|www.wjgnet.com

65

Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer
statistics, 2002. CA Cancer J Clin 2005; 55: 74-108
El-Serag HB, Mason AC. Rising incidence of hepatocellular
carcinoma in the United States. N Engl J Med 1999; 340:
745-750
El-Serag HB, Davila JA, Petersen NJ, McGlynn KA. The
continuing increase in the incidence of hepatocellular
carcinoma in the United States: an update. Ann Intern Med
2003; 139: 817-823
Sangiovanni A, Del Ninno E, Fasani P, De Fazio C, Ronchi
G, Romeo R, Morabito A, De Franchis R, Colombo M.
Increased survival of cirrhotic patients with a hepatocellular
carcinoma detected during surveillance. Gastroenterology
2004; 126: 1005-1014
Bruix J, Sherman M. Management of hepatocellular
carcinoma. Hepatology 2005; 42: 1208-1236
Lim JH, Cho JM, Kim EY, Park CK. Dysplastic nodules
in liver cirrhosis: evaluation of hemodynamics with CT
during arterial portography and CT hepatic arteriography.
Radiology 2000; 214: 869-874
Rode A, Bancel B, Douek P, Chevallier M, Vilgrain V,
Picaud G, Henry L, Berger F, Bizollon T, Gaudin JL, Ducerf
C. Small nodule detection in cirrhotic livers: evaluation with
US, spiral CT, and MRI and correlation with pathologic
examination of explanted liver. J Comput Assist Tomogr 2001;
25: 327-336
Monzawa S, Ichikawa T, Nakajima H, Kitanaka Y, Omata
K, Araki T. Dynamic CT for detecting small hepatocellular
carcinoma: usefulness of delayed phase imaging. AJR Am J
Roentgenol 2007; 188: 147-153
Hecht EM, Holland AE, Israel GM, Hahn WY, Kim DC, West
AB, Babb JS, Taouli B, Lee VS, Krinsky GA. Hepatocellular
carcinoma in the cirrhotic liver: gadolinium-enhanced 3D
T1-weighted MR imaging as a stand-alone sequence for
diagnosis. Radiology 2006; 239: 438-447

October 31, 2009|Volume 1|Issue 1|

Cabibbo G et al . Neoplastic seeding of HCC
10
11
12
13

14
15
16

17

18

19

20

21

22
23

24

Piscaglia F, Bolondi L. Recent advances in the diagnosis
of hepatocellular carcinoma. Hepatol Res 2007; 37 Suppl 2:
S178-S192
Parikh P, Malhotra H, Jelic S. Hepatocellular carcinoma:
ESMO clinical recommendations for diagnosis, treatment
and follow-up. Ann Oncol 2008; 19 Suppl 2: ii27-ii28
Chignard N, Beretta L. Proteomics for hepatocellular
carcinoma marker discovery. Gastroenterology 2004; 127:
S120-S125
Lee JS, Chu IS, Heo J, Calvisi DF, Sun Z, Roskams T,
Durnez A, Demetris AJ, Thorgeirsson SS. Classification and
prediction of survival in hepatocellular carcinoma by gene
expression profiling. Hepatology 2004; 40: 667-676
Schwartz M, Roayaie S, Konstadoulakis M. Strategies for
the management of hepatocellular carcinoma. Nat Clin Pract
Oncol 2007; 4: 424-432
Cabibbo G, Latteri F, Antonucci M, Craxi A. Multimodal
approaches to the treatment of hepatocellular carcinoma.
Nat Clin Pract Gastroenterol Hepatol 2009; 6: 159-169
Sala M, Llovet JM, Vilana R, Bianchi L, Sole M, Ayuso C,
Bru C, Bruix J. Initial response to percutaneous ablation
predicts survival in patients with hepatocellular carcinoma.
Hepatology 2004; 40: 1352-1360
Camme C, Di Marco V, Orlando A, Sandonato L, Casaril A,
Parisi P, Alizzi S, Sciarrino E, Virdone R, Pardo S, Di Bona
D, Licata A, Latteri F, Cabibbo G, Montalto G, Latteri MA,
Nicoli N, Craxi A. Treatment of hepatocellular carcinoma
in compensated cirrhosis with radio-frequency thermal
ablation (RFTA): a prospective study. J Hepatol 2005; 42:
535-540
Omata M, Tateishi R, Yoshida H, Shiina S. Treatment of
hepatocellular carcinoma by percutaneous tumor ablation
methods: Ethanol injection therapy and radiofrequency
ablation. Gastroenterology 2004; 127: S159-S166
Lencioni R, Cioni D, Crocetti L, Franchini C, Pina CD, Lera
J, Bartolozzi C. Early-stage hepatocellular carcinoma in
patients with cirrhosis: long-term results of percutaneous
image-guided radiofrequency ablation. Radiology 2005; 234:
961-967
Orlando A, Leandro G, Olivo M, Andriulli A, Cottone M.
Radiofrequency thermal ablation vs. percutaneous ethanol
injection for small hepatocellular carcinoma in cirrhosis:
meta-analysis of randomized controlled trials. Am J
Gastroenterol 2009; 104: 514-524
Jaskolka JD, Asch MR, Kachura JR, Ho CS, Ossip M, Wong F,
Sherman M, Grant DR, Greig PD, Gallinger S. Needle tract
seeding after radiofrequency ablation of hepatic tumors. J
Vasc Interv Radiol 2005; 16: 485-491
Mulier S, Mulier P, Ni Y, Miao Y, Dupas B, Marchal G,
De Wever I, Michel L. Complications of radiofrequency
coagulation of liver tumours. Br J Surg 2002; 89: 1206-1222
Giorgio A, Tarantino L, de Stefano G, Francica G, Esposito
F, Perrotta A, Aloisio V, Farella N, Mariniello N, Coppola C,
Caturelli E. Complications after interventional sonography
of focal liver lesions: a 22-year single-center experience. J
Ultrasound Med 2003; 22: 193-205

25

26

27

28

29
30
31

32

33
34
35
36

37

38

Smith EH. Complications of percutaneous abdominal fineneedle biopsy. Review. Radiology 1991; 178: 253-258
Weiss H, Duntsch U, Weiss A. [Risks of fine needle punc
ture--results of a survey in West Germany(German Society
of Ultrasound in Medicine survey)] Ultraschall Med 1988; 9:
121-127
Pelloni A, Gertsch P. [Risks and consequences of tumor
seeding after percutaneous fine needle biopsy four diagnosis
of hepatocellular carcinoma] Schweiz Med Wochenschr 2000;
130: 871-877
Silva MA, Hegab B, Hyde C, Guo B, Buckels JA, Mirza DF.
Needle track seeding following biopsy of liver lesions in the
diagnosis of hepatocellular cancer: a systematic review and
meta-analysis. Gut 2008; 57: 1592-1596
Llovet JM, Vilana R, Bru C, Bianchi L, Salmeron JM, Boix
L, Ganau S, Sala M, Pages M, Ayuso C, Sole M, Rodes J,
Bruix J. Increased risk of tumor seeding after percutaneous
radiofrequency ablation for single hepatocellular carcinoma.
Hepatology 2001; 33: 1124-1129
Livraghi T, Lazzaroni S, Meloni F, Solbiati L. Risk of
tumour seeding after percutaneous radiofrequency ablation
for hepatocellular carcinoma. Br J Surg 2005; 92: 856-858
Poon RT, Ng KK, Lam CM, Ai V, Yuen J, Fan ST.
Radiofrequency ablation for subcapsular hepatocellular
carcinoma. Ann Surg Oncol 2004; 11: 281-289
Latteri F, Sandonato L, Di Marco V, Parisi P, Cabibbo G,
Lombardo G, Galia M, Midiri M, Latteri MA, Craxi A.
Seeding after radiofrequency ablation of hepatocellular
carcinoma in patients with cirrhosis: a prospective study.
Dig Liver Dis 2008; 40: 684-689
Stigliano R, Marelli L, Yu D, Davies N, Patch D, Burroughs
AK. Seeding following percutaneous diagnostic and
therapeutic approaches for hepatocellular carcinoma. What
is the risk and the outcome? Seeding risk for percutaneous
approach of HCC. Cancer Treat Rev 2007; 33: 437-447
Smith EH. The hazards of fine-needle aspiration biopsy.
Ultrasound Med Biol 1984; 10: 629-634
Bolondi L, Gaiani S, Celli N, Piscaglia F. Tumor dissemi
nation after radiofrequency ablation of hepatocellular
carcinoma. Hepatology 2001; 34: 608; author reply 610-611
Goletti O, Chiarugi M, Buccianti P, Macchiarini P.
Subcutaneous implantation of liver metastasis after fine
needle biopsy. Eur J Surg Oncol 1992; 18: 636-637
Shimada M, Maeda T, Saitoh A, Morotomi I, Kano T.
Needle track seeding after percutaneous ethanol injection
therapy for small hepatocellular carcinoma. J Surg Oncol
1995; 58: 278-281
Imamura J, Tateishi R, Shiina S, Goto E, Sato T, Ohki T,
Masuzaki R, Goto T, Yoshida H, Kanai F, Hamamura K,
Obi S, Yoshida H, Omata M. Neoplastic seeding after
radiofrequency ablation for hepatocellular carcinoma. Am J
Gastroenterol 2008; 103: 3057-3062
Dumortier J, Lombard-Bohas C, Valette PJ, Boillot O, Scoazec
JY, Berger F, Claudel-Bonvoisin S. Needle tract recurrence
of hepatocellular carcinoma after liver transplantation. Gut
2000; 47: 301
S- Editor Zhang HN

WJH|www.wjgnet.com

66

L- Editor Lalor PF E- Editor Ma WH

October 31, 2009|Volume 1|Issue 1|

