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 Letter to the Editor 
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 Re: Assessment of Viable Tumour Tissue Attached 
to Needle Applicators after Local Ablation of Liver 
Tumours 

 C.T. Sofocleous    N. Petre    K. Manova-Todorova    L. Petrovic    M. Gonen  

 Memorial Sloan-Kettering Cancer Center,  New York, N.Y. , USA 

RITA XL (n = 14) electrodes  [6] . 13/68 
(19%) specimens were positive for Ki67, 
12/54 (22.2%) from the Leveen and 1/14 
(7%) from the RITA electrode. This dif-
ference was not statistically significant
(p = 0.27). Should this trend remain the 
same, a statistically significant difference 
could be established if the population was 
250.

  We have certain questions regarding 
the methodology of Snoeren et al.  [1] :
  (1) Is it possible that any cells reacting to 

the G6PD were normal viable hepato-
cytes and not tumor? 

 (2) Macroscopic tissue adherent on RITA 
electrodes was seen in 87.5% cases. Did 
all  these  specimens  contain   complete-
ly destructed, non-identifiable cells? 
Were there any nests of identifiable tu-
mor cells with or without changes of 
thermal injury? 

 (3) It appears that tissue was found in 7/8 
cases (87.5%) treated with the RITA 
electrode. Is it possible that the differ-
ences in the incidence of viable tumor 
cells between electrodes would be dif-
ferent with the addition of more cases? 

 (4) The inability to resect with a clear, tu-
mor-free margin, and multifocal and 
extrahepatic disease were indications 
for ablation. Was the ratio of patients 
with these factors similar between the 

 Dear Sir, 
 We have read with great interest the 

paper by Snoeren et al., entitled ‘Assess-
ment of viable tumour tissue attached to 
needle applicators after local ablation of 
liver tumours’  [1] . The authors comment-
ed that the finding in our earlier publica-
tion  [2]  where intact tumor cells were de-
tected by simple HE examinations on tis-
sue extracted on the RITA Starburst XL 
electrode after ablation of liver malignan-
cies is remarkable. This finding was not in 
accordance with their findings where vi-
able tumor was only found on the Leveen 
Radiotherapeutics device  [1] . In order to 
improve the limitations of morphologic 
stains alone in our initial study  [2] , we 
performed evaluation of fixed specimens 
with proliferation marker Ki67  [3, 4]  and 
apoptosis marker caspase 3  [5] . This study 
 [6]  demonstrated that tumor cells positive 
for Ki67 carry a risk of approximately 6 
times for local tumor progression (LTP) 
when compared to those that are Ki67-
negative (hazard ratio 5.9, 95% CI 2.4–
14.5, p  ! 0.001). Furthermore, for the sub-
set of tumors under 3 cm in largest diam-
eter, this risk is over 10 times for the 
Ki67-positive tumor cells when compared 
to those that test negative (hazard ratio 
10.1, 95% CI 1.7–57.5, p = 0.009). In this 
study, we collected specimens after RF ab-
lation with the Leveen (n = 54) and the 
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groups that were treated with the 
Leveen when compared to the other 
electrodes? 

 (5) Are the authors planning to report on 
the incidence of LTP and track seeding 
in their population in order to identify 
any correlation with their tissue find-
ings? 
 Several publications evaluating tissue 

changes after ablation in animal tumor 
models  [7, 8]  and human hepatic malig-
nant tumors  [9, 10]  have demonstrated 
that the presence of tumor cells in the HE 
stain corresponds to viable tumor. In our 
publication, identifiable tumor cells were 
examined with proliferation marker Ki67, 
confirming the proliferation and viability 
of those cells  [6] . Tumor cells were more 
commonly identified after the use of the 
Leveen when compared to the Starburst Xl 
electrode; however, this difference was not 
significant  [6] . The presence of Ki67-posi-
tive tumor cells on tissue extracted on the 
electrode was identified as an independent 
prognostic risk factor of LTP as mentioned 
above  [6] . This marker as well as caspase 3 
can be evaluated in fixed specimens allow-
ing evaluation of the same tumor cells 
identified with the HE stains.

  Snoeren et al.  [1]  attributed their find-
ings to the inability to perform track abla-
tion with the Leveen electrode after treat-
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ment. Although this is an important point 
and may be related to the presence of via-
ble tumor in their series, no viable tumor 
should remain on the electrode if ablation 
of the tumor with creation of an adequate 
clear margin was successful. It is therefore 
important to select patients for ablation 
when tumor treatment with a clear margin 
can indeed be reasonably achieved. In any 
other case, ablation should not be offered 
with a curative intent.

  The performance of tissue examina-
tions  in  the  ablated  tumors is important 
to confirm coagulation necrosis or detect 
residual viable tumor, able to proliferate. 
This may allow identification of patients at 
risk of LTP and additional treatment that 
may improve outcomes. 
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  Dear Sir, 
 Sofocleous et al. suggested that cells 

staining positive for G6PD as described in 
our article [1] possibly represented normal 
viable hepatocytes and not tumour cells. 
Although this cannot be excluded, we have 
scored the G6PD-positive cells according 
to the nucleus/cytoplasm (N/C) ratio, 
which is usually higher in malignant cells 
[2, 3]. The N/C ratios were comparable 
with the ratios found in the HE stains of 
cytospins of the same application. Ideally, 
a tumour-specific counterstain should be 
used to be absolutely sure.

  Macroscopic tissue was present in 
87.5% of cases after treatment with the 
RITA electrode. As we mentioned in our 
article, there were, however, no morpho-
logically intact tumour cells present. Tis-
sue attached to the needle applicator in 2 
of 7 applications using the RITA electrode 

demonstrated microscopically identifiable 
cells. In one instance, these cells appeared 
to be intact liver cells. In the other appli-
cation with recognisable cells, the cells 
proved to be tumour cells, with clear signs 
of thermal injury. The other 5 specimen 
contained completely destructed, non-
identifiable cells.

  We agree with Sofocleous et al. that 
the addition of more cases could have 
made a difference in the incidence of vi-
able cells found between the electrodes, 
especially since 24 applications were per-
formed with the Radiotherapeutics (RTx) 
electrode and only 8 with the RITA elec-
trode. This clearly was a limitation of our 
observational study in which we included 
all consecutive patients without predeter-
mining the choice of ablation system used 
by the surgeon. We have to await future 
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results of a more elaborate series to see if 
viable cells truly do appear more often af-
ter the RTx applicators compared to other 
needles. The cause for irresectability and 
indications for surgery were equally dis-
tributed over the ablation systems used. 
We are planning to report a follow-up 
study focusing on local tumour progres-
sion in our case material and, in this con-
nection, read with great interest the paper 
of Sofocleous et al. [4]. We agree that cas-
pase 3 and Ki67 are useful prognostic 
markers as also shown by Sofocleous et al. 
Immunohistochemical staining charac-
teristics, however, may be preserved even 
in heat-fixed tissue [5]. For this reason we 
used G6PD staining to measure enzyme 
activity. We indeed attributed the finding 
of intact tumour cells on the applicators 
to the lack of performing track ablation. 




