
Remedy Publications LLC., | http://clinicsinoncology.com/

Clinics in Oncology

2021 | Volume 6 | Article 18481

Limitation of Modified RECIST - Two Hepatocellular 
Carcinoma Cases Achieving Radiological Response 

Incompatible with Histopathological Analysis

OPEN ACCESS

 *Correspondence:
Takako Fujii, Department of 

Gastroenterology, Kobe Asahi Hospital, 
3-5-25 Bououji-cho, Nagata-ku, Kobe, 

653-0801, Japan, Tel: 81-78-612-5151; 
Fax: 81-78-612-5152; 

E-mail: kytacako@gmail.com
Received Date: 19 Jul 2021

Accepted Date: 16 Aug 2021
Published Date: 20 Aug 2021

Citation: 
Kim SK, Fujii T, Kobayashi H, Kim SR, 

Koma Y-I, Kumabe T, et al. Limitation of 
Modified RECIST - Two Hepatocellular 

Carcinoma Cases Achieving 
Radiological Response Incompatible 
with Histopathological Analysis. Clin 

Oncol. 2021; 6: 1848.
ISSN: 2474-1663

Copyright © 2021 Takako Fujii. This is 
an open access article distributed under 

the Creative Commons Attribution 
License, which permits unrestricted 

use, distribution, and reproduction in 
any medium, provided the original work 

is properly cited.

Case Series
Published: 20 Aug, 2021

Abstract
We encountered two cases of Hepatocellular Carcinoma (HCC) treated with molecular-targeted 
therapy such as Lenvatinib (LEN), assessed as complete responders through radiological evaluation 
with Contrast Enhanced Computer Tomography (CECT) and gadolinium Contrast Enhanced 
Magnetic Resonance Imaging (CEMRI) according to modified Response Evaluation Criteria in Solid 
Tumors (mRECIST). Nonetheless, the response was incompatible with histopathological analysis.

In both cases, more than 6 weeks of post-LEN treatment, CECT and CEMRI revealed complete 
absence of intratumoral arterial contrast enhancement; however, ultrasound guided biopsy revealed 
moderately differentiated HCC with or without coagulation necrosis.

Subsequent to the total absence of intratumoral arterial contrast enhancement, MRI revealed hyper 
intensity on Diffusion-Weighted Imaging (DWI) and hypointensity on the Apparent Diffusion 
Coefficient (ADC) -map.

mRECIST depends on only complete absence of intratumoral arterial enhancement, and has 
limitations in tumor response assessment of post-molecular-targeted therapy.

MRI on DWI and ADC-map may be useful and more effective when complemented with mRECIST 
in order to improve the diagnostic accuracy and viability of HCC.
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Introduction
In 2010, modified Response Evaluation Criteria in Solid Tumors (mRECIST) criteria were 

recommended as a method of adapting the RECIST criteria to the particularities of Hepatocellular 
Carcinoma (HCC) [1-7]. They were aimed at correcting some limitations of RECIST in measuring 
tumor shrinkage with local and systemic treatments, and to refine the assessment of progression 
that could be misconstrued under routine RECIST [1-4], due to clinical events related to the clinical 
course of chronic liver disease (appearance of ascites, enlargement of lymph nodes, etc.) [8-11]. 
mRECIST has used well since being used or included in clinical practice guidelines (European, 
American and Asian) for the management of HCC. With molecular-targeted therapy at advanced 
stages of HCC, guidelines propose the use of both methods. mRECIST has been proven to capture 
high Objective Response (OR) rates in tumors treated with molecular-targeted therapy and those 
rates have been independently related to better prognosis [8-11].

According to mRECIST criteria used for the assessment of HCC treatment with molecular-
targeted procedures, complete absence of intratumoral arterial contrast enhancement found 
with the use of Contrast Enhanced Computed Tomography (CECT) or by gadolinium Contrast 
Enhanced Magnetic Resonance Imaging (CEMRI) clarifies tumor necrosis and indicates Complete 
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Response (CR) [8-11].

Lenvatinib (LEN) is a multikinase inhibitor of vascular endothelial 
growth receptors 1-3, fibroblast growth factors 1-4, platelet-derived 
growth factor receptor-α, RET, and KIT [12,13].

Data from the REFLECT study of LEN versus sorafenib was 
statistically evidenced by non-inferiority Overall Survival (OS) [14-
16].

We experienced two HCC patients administered molecular-
targeted therapy LEN, evaluated as CR through radiological evaluation 
with mRECIST, but incompatible with histological analysis.

Case Presentation
Case 1

History of past illness: An 82-year-old woman who had been 
treated with Pegylated interferon for hepatitis C virus infection had 
achieved sustained virological response 10 years earlier, demonstrated 
Child-Pugh class A Liver Cirrhosis (LC).

Imaging examination: In 2019 CEMRI revealed several HCC 
nodules up to 4.5 cm in both lobes (Figure 1A). Pre-LEN treatment, 
MRI on DWI (b value = 200 s/mm2) revealed hyper intensity (Figure 
1B) and hypointensity on ADC-map (ADC measurements = 0.995 × 
10-3 mm2/sec) in both lobes (diffusion restricted).

CECT 7 week’s post-LEN treatment and CEMRI 11 weeks post-
treatment revealed complete absence of intratumoral arterial contrast 
enhancement in all nodules (Figure 1C). Additionally, 11 weeks 
post-LEN treatment, subtraction imaging by CEMRI revealed no 

enhancement.

Eleven weeks post-LEN treatment, MRI on DWI (b value = 1200 
s/mm2) revealed hyper intensity, and hypointensity on ADC-map 
(ADC measurements = 0.873 × 10-3 mm2/sec) in all nodules (diffusion 
restricted), and MRI on DWI revealed shrinkage of tumors in all 
nodules: the nodule in S2 shrank from 4.5 cm to 3 cm, and that in S5 
from 2.1 cm to 1.5 cm (Figure 1D).

Laboratory examination: Seven weeks post-oral administration 
of LEN at 8 mg/day, Alpha-Fetoprotein (AFP) decreased from 30333 
ng/ml to 13460 ng/ml.

Histopathological examination: At the start of LEN treatment, 
Ultrasound (US) guided biopsy revealed moderately differentiated 
HCC with trabecular structure and coagulation necrosis in specimens 
obtained from Segment (S) 2 (4.5 cm) (Figure 2A), and moderately 
differentiated HCC with trabecular structure without coagulation 
necrosis in specimens obtained from S5 (2.1 cm) (Figure 2B).

Eleven weeks post-treatment, US guided biopsy revealed 
moderately differentiated HCC and coagulation necrosis in specimens 
obtained from S2 and S5 (Figure 2C).

Outcome: LEN was interrupted at 12 weeks of administration due 
to adverse events. CECT revealed several recurrent hyper vascular 
HCC nodules in both lobes 2 weeks post-LEN discontinuation 
(Figure 1E).

Case 2
History of past illness: Hepatitis B virus related LC in a 59-year-

Figure 1: Case 1: (A) Pre-LEN treatment: CEMRI reveals several hyper vascular HCC nodules in both lobes. (B) Pre-LEN treatment: MRI on DWI reveals hyper 
intensity (diffusion restricted). Arrows indicate a 4.5 nodule in S2 and a 2.1 cm nodule in S5. (C) Eleven weeks post-LEN treatment: CEMRI reveals total absence 
of intratumoral arterial contrast enhancement. (D) Eleven weeks post-LEN treatment: MRI on DWI reveals hyper intensity (diffusion restricted) and tumor shrinkage. 
Arrows indicate a 3 cm nodule in S2 and a 1.5 cm nodule in S5. (E) CECT reveals several recurrent hyper vascular HCC nodules in both lobes (2 weeks post-LEN 
discontinuation). Case 2: (F) Pre-LEN treatment: CECT reveals several hyper vascular HCC nodules in S4 and S5. (G) Ten weeks post-LEN treatment: CECT 
reveals complete absence of intratumoral arterial contrast enhancement. (H) Ten weeks post-LEN treatment: CECT including subtraction imaging reveals no 
enhancement. (I) Ten weeks post-LEN treatment: MRI on DWI reveals hyper intensity (diffusion restricted).
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old man had been controlled with nucleotide analogue such as 
tenofovir, and he remained in Child-Pugh class A LC state.

Imaging examination: In 2019 CECT (Figure 1F) and CEMRI 
disclosed several HCC nodules up to 1 cm in S4 and S5. Pre-LEN 
treatment MRI on DWI (b value = 800 s/mm2) revealed hyper 
intensity and hypointensity on ADC-map (ADC measurements = 
1.017 × 10-3 mm2/sec) in all nodules in S4 and S5 (diffusion restricted).

Laboratory examination: Pre-LEN treatment, the AFP level 
which stood at 53.2 ng/ml decreased to 9.2 ng/ml 6 weeks post-
treatment with LEN administered orally at 12 mg/day.

Further diagnostic work-up: CECT 10 weeks post-LEN 
treatment (Figure 1G), and CEMRI 7 weeks post-LEN treatment 
revealed complete absence of intratumoral arterial contrast 
enhancement in all nodules in S4 and S5. Additionally, CECT 
including subtraction imaging 10 weeks post-LEN treatment, and 
CEMRI including subtraction imaging 7 weeks post-LEN treatment 
revealed no enhancement (Figure 1H).

Histopathological examination: Nonetheless, US guided biopsy 
10 weeks post-LEN treatment, revealed moderately differentiated 
HCC with fibrous stroma in specimens obtained from S5. No necrosis 
was observed in these specimens (Figure 2D).

Outcome: Ten weeks post-LEN treatment, MRI on DWI (b value 
= 1200 s/mm2) revealed hyper intensity (Figure 1I) and hypointensity 
on ADC-map (ADC measurements = 1.052 × 10-3 mm2/sec) in all 
nodules (diffusion restricted).

Discussion
The RECIST criteria are evaluated the standard method for tumor 

response assessment in clinical settings. Specifically, they obtain the 
impact on survival outcome in patients with solid tumors [5-7].

The mRECIST guideline clarifies response as complete absence 
of any intratumoral arterial enhancement [1-4]. A change from 
hypervascularity to hypovascularity does not denote tumor necrosis. 
Reduced arterial perfusion, either involving the whole tumor mass or 
circumscribed to intratumoral areas, must be carefully differentiated 
from necrosis [8-11].

As in clinical radiological practice, subtraction imaging 
or quantitative determinations of contrast uptake obtained by 
comparing related regions of interest measurements on pre-contrast 
and post-contrast scans can serve, whenever considered appropriate, 
to support the assessment.

In the present study, biopsy samples of all the nodules assessed 
radiologically as “CR” in cases 1 and 2 were found to include viable 
HCC cells by histopathological evaluation.

Ten (case 2) and 11 weeks (case 1) post-LEN treatment, viable HCC 
cells were detected through histopathological analysis, irrespective of 
the complete absence of intratumoral arterial contrast enhancement 
as ascertained through imaging studies with CECT and CEMRI 
including subtraction imaging. In the assessment of HCC treatment, 
any discrepancy between radiological and histopathological findings 
should be noted.

In case 1, histopathological analysis disclosed necrosis, to some 
extent, 11 weeks post-LEN treatment. Indeed, MRI on DWI displayed 
shrinkage of HCC in S2 (from 4.5 cm to 3 cm) and in S5 (from 2.1 
cm to 1.5 cm). In case 2, however, despite precise histopathological 

Figure 2: Case 1: (A) Pre-LEN treatment: Specimen obtained from S2 reveals moderately differentiated HCC with trabecular structure and coagulation necrosis 
(HE staining). (B) Pre-LEN treatment: Specimen obtained from S5 reveals moderately differentiated HCC with trabecular structure and without coagulation necrosis 
(HE staining). (C) Eleven weeks post-LEN treatment: Specimen obtained from S5 reveals moderately differentiated HCC and coagulation necrosis (HE staining). 
Case 2: (D) Ten weeks post-LEN treatment: Specimen obtained from S5 reveals moderately differentiated HCC with fibrous stroma. No coagulation necrosis is 
observed (HE staining).
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analysis, no necrosis was observed 10 weeks post-LEN treatment, 
which might be attributed to the limitations of the biopsy sample.

In case 1 pre-LEN treatment, necrosis in S2 indicated spontaneous 
necrosis attributed to ischemia by the large (4.5 cm) HCC. Post-LEN 
treatment, the necrosis evinced spontaneous or treatment-induced 
necrosis, or both. The necrosis in S5 post-LEN treatment indicated 
treatment-induced necrosis, because no necrosis was observed pre-
LEN treatment.

Based on the radiological and histopathological findings of case 
1, two hypotheses regarding the outcome of HCC viability and 
treatment efficacy need to be considered. First, if treatment continues 
for a long time beyond 7 to 11 weeks, total necrosis could occur. 
Second, radiological assessment with mRECIST is useful to some 
extent; however, it does not necessarily reflect the real efficacy of the 
treatment.

Some cases have revealed tumor reperfusion when LEN is 
discontinued; therefore, staining criteria should be carefully 
assessed in treatment with LEN. Although a good early response 
has been reported, Progressive Disease (PD) often follows post-LEN 
discontinuation. Based on these findings, the authors have suggested 
that additional studies are required to identify the optimal time point 
for evaluating a radiological response [17-20]. That observation 
and the recurrence of HCC confirmed by CECT 2 week’s post-LEN 
discontinuation in case 1 support our second hypothesis.

The discrepancy between a good early response and PD post-LEN 
discontinuation cannot be explained without the histopathological 
studies that the authors did not implement.

Of note is that the arterial phase (bi- or tri-phasic dynamic 
imaging technique), although not served for density measurement, 
is also requisite for optimizing the visualization of all tumors and to 
record changes in tumor vascularity and the pattern of enhancement 
pre- and post-LEN treatment. It is also suggested that such an 
evaluation tool is also useful for liver tumors [21,22].

Three criteria have been studied regarding radiological response 
on survival in patients with HCC treated with LEN.

OS and OR are assessed under three different criteria - RECIST, 
m-RECIST, and Choi criteria - that have been described as useful 
therapeutic evaluation methods in LEN treatment of unresectable 
HCC. The precise evaluation of the effect and follow-up of LEN 
treatment might lead to a better prognosis [17-20].

In our two cases, although CECT and CEMRI including 
subtraction imaging evinced complete absence of intratumoral 
arterial contrast enhancement, MRI revealed hyper intensity on DWI 
and hypointensity on ADC-map.

Recommended clinical uses of DWI include: Assessing prognosis, 
predicting response, monitoring response to treatment, and 
differentiating tumor recurrence from treatment effect. Ideally, DWI 
would help high-risk patients and would play a role in prognostic 
modeling [23-26].

In clinical settings the main merit of DWI is heightening 
confidence in the diagnosis of HCC, especially when intravenous 
administration of contrast mediums is not possible or when small 
tumors are attached to vessels [23-26].

Moreover, tumor hyper intensity on DWI and hypointensity on 
ADC-map (diffusion restricted) are thought to be ancillary features of 

malignant character according to LI-RADS (Liver Imaging Reporting 
and Data System) [27-30].

Conclusion
mRECIST depends on only complete absence of intratumoral 

arterial enhancement, as assessed by CECT and CEMRI, and has 
limitations in tumor response assessment of post-molecular-targeted 
therapy.

MRI on DWI and ADC-map may be important and more 
effective when complemented with mRECIST in order to improve 
the diagnostic accuracy and viability of HCC.
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