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will be able to:

� Describe the CT
and MR imaging ap-
pearances and se-
quential changes of
renal tumors after
successful treatment
with RF ablation and
cryoablation.

� Discuss appropri-
ate postablation CT
and MR imaging
protocols for the
evaluation of residual
or recurrent renal
tumor.

� Identify postabla-
tion findings of re-
sidual or recurrent
renal tumor.
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Radiofrequency (RF) ablation and cryoablation are increasingly being
used as minimally invasive treatments for renal malignancies. Accurate
assessment of ablated tumors at postprocedural imaging is essential for
evaluating the adequacy of treatment and guiding further management.
Renal tumors treated with RF ablation or cryoablation appear as low-
attenuation regions at computed tomography (CT) and, relative to re-
nal parenchyma, are generally hypointense at T2-weighted magnetic
resonance (MR) imaging and iso- to hyperintense at T1-weighted im-
aging. The use of intravenous contrast material is essential for the
evaluation of possible residual or recurrent tumor. At follow-up CT or
MR imaging, successfully treated renal tumors appear as focal masses
that demonstrate no evidence of contrast enhancement and that fre-
quently decrease in size over time, whereas residual or recurrent tumor
can be detected as abnormal foci of contrast enhancement. Follow-up
surveillance imaging is warranted because long-term results for renal
tumor ablation are not known, and evaluation for residual, recurrent,
or metachronous tumor is essential.
©RSNA, 2007
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Introduction
The increasing use of abdominal imaging has re-
sulted in more frequent incidental detection of
small asymptomatic renal tumors. Studies of pa-
tients with a diagnosis of renal cell carcinoma
(RCC) conducted during various periods be-
tween 1989 and 1999 indicated that RCC was
incidentally detected at cross-sectional imaging in
57%–61% of patients (1–4). Although radical
nephrectomy has been considered the primary
treatment for RCC, small, serendipitously found
renal neoplasms are increasingly being treated
with nephron-sparing procedures with partial ne-
phrectomy (5).

Thermal ablative techniques that make use of
radiofrequency (RF) heat ablation (6–17) or
cryoablation (18–28) to destroy tumor cells have
been developed to provide targeted therapy for
renal tumors as an alternative to conventional
surgical resection and are increasingly being used
as minimally invasive treatments for renal malig-
nancies, especially in patients who are poor candi-
dates for surgical resection. Thermal ablative
techniques can be performed with imaging-
guided percutaneous approaches, intraoperative
ultrasonography (US), or direct visualization dur-
ing laparoscopic or open surgery. Percutaneous
thermal ablative techniques that make use of RF
ablation or cryoablation are the most recent de-
velopments in the management of small renal tu-
mors (5).

RF ablation uses alternating electric current to
produce ionic agitation and frictional heat in tar-
geted tissue, resulting in coagulation necrosis and
tumor desiccation (29). RF ablation of renal tu-
mors is a relatively new technology whose use in
humans with RCC was initially reported in 1997
(17). Initial results of RF ablation in the treat-
ment of RCC are promising (7–16,30). In three

recent studies with a mean follow-up of more
than 2 years (excluding patients who died from
unrelated causes or were lost to follow-up), suc-
cessful local control was achieved for all small
(�3-cm) exophytic tumors after one or two RF
ablation sessions (7,11,12).

Cryoablation of renal tumors has been per-
formed at open, laparoscopic, and retroperitoneo-
scopic surgery (19–25). However, the recent
availability of small cryoprobes has increased the
number of options available for percutaneous
cryoablation (26–28). Intraoperative US can be
used to monitor the cryoablated lesion at laparo-
scopic or open surgery. For percutaneous ap-
proaches, computed tomography (CT) or mag-
netic resonance (MR) imaging can be used to
monitor ice balls during cryoablation that corre-
late closely with the ablation zones (31). An ex-
cellent correlation between the real-time US and
pathologic measurements of cryoablated renal
lesions has been reported in a dog model (32,33).
Reported results of the use of cryoablation for
local renal cancer control have also been encour-
aging. For example, four studies in which cryoab-
lation was used with up to 3-year follow-up have
shown no evidence of recurrence at contrast ma-
terial–enhanced CT or MR imaging in 91%–95%
of cryoablated renal tumors (20,23,26,28). How-
ever, larger trials with longer-term follow-up data
are necessary to evaluate the efficacy of RF abla-
tion and cryoablation of renal tumors.

Unlike with surgical resection, during thermal
ablation therapy, the ablated renal tumor is not
excised and is left in situ. Therefore, accurate as-
sessment of ablated tumors and early postablation
detection of residual or recurrent tumor is essen-
tial. The primary purpose of follow-up CT and
MR imaging is to evaluate the adequacy of treat-
ment and guide further management. Postproce-
dural CT and MR imaging are also used to evalu-
ate for complications and for possible metastatic
or metachronous tumors.
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CT is often used for postablation follow-up
because of its lower cost and wider availability;
however, MR imaging may be superior in some
situations, such as in patients who cannot receive
iodinated contrast material because of renal insuf-
ficiency. For patients who underwent MR imag-
ing–guided ablation, MR imaging may be better
than CT for follow-up because intraprocedural
findings can be directly compared with follow-up
findings. Early imaging follow-up at 1–3 months
after ablation is used to establish a baseline imag-
ing appearance and to determine if the ablation
procedure was complete or if there is residual tu-
mor.

In this article, we discuss the appropriate time
interval for follow-up CT or MR imaging of ab-
lated renal tumors; describe CT and MR imaging
protocols in this setting; and discuss and illustrate
the spectrum of imaging appearances and sequen-
tial changes of renal tumors that have been suc-
cessfully treated with RF ablation and cryoabla-
tion, as well as findings of residual or recurrent
tumor.

Time Interval for
Follow-up CT or MR Imaging

At our institution, patients usually undergo con-
trast-enhanced CT or MR imaging at approxi-
mately 3, 6, and 12 months after ablation and at
6–9-month intervals thereafter. CT is usually
used as a first-line modality. At other institutions,
early imaging follow-up has been performed
within 1 month or less of ablation (6–11,15,
20,22,24,26). Most of the residual viable tumor
was reported to be evident at 1–3 months after
ablation (6).

The term residual tumor or incomplete treatment
is used when there is focal enhancement in the
tumor ablation zone at initial postprocedural im-
aging (usually performed 3 months after ablation
at our institution). The term recurrent tumor is

used when focal enhancement in the tumor abla-
tion zone is not evident at initial postprocedural
CT or MR imaging but does appear at subse-
quent follow-up imaging.

CT and MR Imaging Protocols
At our institution, follow-up CT is performed on
a 16- or 64-section multi–detector row CT scan-
ner. Three-phase helical CT scans are obtained,
including an unenhanced scan and contrast-en-
hanced scans at 30 seconds (arterial phase) and
4–5 minutes (excretory phase) after the start of
the intravenous bolus injection of 120 mL of non-
ionic contrast material at a rate of 3 mL/sec. A
nephrographic phase scan may also be obtained.
A detector collimation of 16 � 0.75 mm or 64 �
0.6 mm, a 3-mm section thickness, and a 3-mm
reconstruction interval were used for diagnostic
reading. For volume rendering and multiplanar
reformation, a 0.75-mm section thickness and a
0.5-mm reconstruction interval were used. Scan-
ning parameters included 120 kV and 150–200
mAs.

In our opinion, arterial phase–excretory phase
imaging is a reasonable alternative to nephro-
graphic phase imaging in the detection of renal
masses. Apaydin et al (34) reported no significant
difference between nephrographic phase imaging
performed 100 seconds after the initiation of con-
trast material injection and excretory phase imag-
ing performed 300 seconds after the initiation of
injection in the detection of renal masses 30 mm
or less in diameter. Indeed, all lesions greater
than 5 mm were detected at both nephrographic
phase and excretory phase imaging. Furthermore,
Yuh and Cohan (35) suggested that excretory
phase imaging performed within 5 minutes of
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contrast material injection is an acceptable alter-
native to nephrographic phase imaging in assess-
ing the kidneys for masses. We obtain arterial
phase images as part of our protocol for CT an-
giography, which might be needed in patients
who may require further surgical treatment. We
also found that enhancing residual tumor may be
better visualized on arterial phase images than on
excretory phase images against the background of
hypoattenuating ablated tumor (see Fig 5).

MR imaging is performed on a 1.5-T imager.
Our MR imaging protocol is as follows: Axial un-
enhanced T1-weighted images are obtained using
two-dimensional spoiled gradient-recalled echo
(repetition time msec/echo time msec � 200/2.8,
flip angle � 80°) or three-dimensional fast spoiled
gradient-recalled echo (4.1/1.6, flip angle � 15°)
methods, and T2-weighted images are obtained
using fast spin-echo (3,000/105, echo train
length � 16) and single-shot fast spin-echo

(�/90) methods. Axial gadolinium-enhanced T1-
weighted images are obtained at approximately
30 and 70 seconds after the injection of 0.1
mmol/kg of gadolinium chelate at a rate of 2 mL/
sec with either a two-dimensional or a three-di-
mensional technique. A breath-hold fat-sup-
pressed MR imaging technique should be used. A
coronal T1-weighted image is then obtained im-
mediately after the axial images. A phased-array
torso or body coil should be used for all acquisi-
tions. Parallel imaging is not routinely performed,
since signal-to-noise ratio may be compromised.

Postablation CT Features
CT is widely used in the evaluation of renal tu-
mors treated with RF ablation and cryoablation.
Immediately after RF ablation, the ablated lesion
is usually larger than the preablation tumor be-
cause a peripheral margin of normal renal tissue is
also ablated. At follow-up CT, successfully ab-
lated tumors are seen as unenhanced focal masses
within the ablated lesion. Follow-up examinations
show a decrease in the size of the ablated lesion.

Figure 1. Clear cell type RCC with no evidence of residual or recurrent RCC seen after RF ablation. (a) Nephro-
graphic phase CT scan shows a solid mass in the right kidney. RF ablation was performed. (b) Excretory phase CT
scan obtained 5 months after ablation shows a round mass with soft-tissue attenuation representing the ablated tu-
mor. A curvilinear hyperattenuating area, or “halo” (arrowheads), is seen in the perinephric fat adjacent to the tumor.
(c) On an excretory phase CT scan obtained 9 months after ablation, the mass is unenhanced, with fat replacement
at the interface between the ablated tumor and the normal kidney (arrow) due to shrinkage of the tumor. Arrowheads
indicate the curvilinear hyperattenuating area (cf b). Analysis of attenuation on both unenhanced CT scans and arte-
rial phase and excretory phase CT scans showed no evidence of tumoral contrast enhancement.
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Unenhanced areas at CT performed after RF ab-
lation are considered to correspond to the his-
topathologic areas of coagulation necrosis. Fat
replacement at the interface between the ablated
tumor and the normal kidney may be seen at
follow-up examination due to shrinkage of the
tumor (Fig 1) (36). Soft-tissue stranding in the

perirenal or pararenal fat can be seen early after
RF ablation. A curvilinear hyperattenuating area,
or halo, is often seen within the perinephric fat
surrounding the ablated lesion, a finding that
roughly parallels but extends beyond the borders
of the original renal tumor (Figs 1–3) (9).

Figure 2. Exophytic mass in the left kidney. The mass was solid at CT and US; however, biopsy performed at
the time of RF ablation was nondiagnostic. No evidence of residual or recurrent tumor was seen after RF ablation.
(a) Unenhanced CT scan obtained immediately prior to ablation shows an exophytic left renal mass (arrow). RF ab-
lation of the mass was performed under CT guidance with the patient prone. (b) CT scan obtained during ablation
shows minimal perinephric hemorrhage (arrows) and adjacent soft-tissue stranding. (c–e) Contrast-enhanced excre-
tory phase CT scans obtained 1 month (c), 12 months (d), and 49 months (e) after RF ablation show evolution of
the ablated lesion with a persistent soft-tissue-attenuation component (arrows in e). A linear circumferential area of
high attenuation (arrowheads in e) is seen surrounding the lesion. Analysis of the attenuation of this soft-tissue-at-
tenuation component on both unenhanced CT scans and arterial phase and excretory phase CT scans showed no
evidence of tumoral contrast enhancement.
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Matsumoto et al (36) demonstrated evolution
of the CT appearance of RF-ablated renal masses
by analyzing 64 renal tumors with a mean fol-
low-up of 13.7 months. After RF ablation, renal
lesions within the kidney (ie, 75% of tumor vol-
ume within the boundary of the renal capsule)
developed a low-attenuation, nonenhancing,
wedge-shaped defect with fat infiltration between
the ablated tissue and normal parenchyma,
whereas exophytic tumors retained a configura-
tion similar to that of the original tumor, with no

contrast enhancement and only minimal shrink-
age (36). The authors also reported that renal
tumors treated with RF ablation tend to shrink
slower than renal tumors treated with cryoabla-
tion (36).

Immediately after cryoablation, the ablated
lesion appears at CT as a hypoattenuating area
that is larger than the original tumor because the
ice ball extends well beyond the visible margins of
the targeted tumor (at least 5–7 mm, and typically
about 1 cm) to achieve complete tumor cell death
(20,21,37). At follow-up CT, successfully ablated
lesions continue to manifest as hypoattenuating

Figure 3. Recurrence of clear cell type RCC after RF ablation. (a) Contrast-enhanced excretory phase CT scan
shows a 2.2 � 1.6-cm enhancing mass (arrow) in the right kidney. RF ablation was performed. (b) Contrast-en-
hanced excretory phase CT scan obtained 4 months after ablation shows a partially exophytic hypoattenuating lesion
with peripheral linear circumferential hyperattenuation in the perirenal fat (arrowheads). (c) On a contrast-enhanced
corticomedullary phase CT scan obtained 8 months after ablation, the lesion has a stable appearance. (d) Contrast-
enhanced corticomedullary phase CT scan obtained 20 months after ablation shows a nodular enhancing component
(arrow) in the medial portion of the ablation zone. (e) Contrast-enhanced CT scan obtained 31 months after abla-
tion shows an interval increase in the size of the mass, a finding that represents recurrent RCC. A region of interest
(circled) was placed to measure CT attenuation. (Fig 3 reprinted, with permission, from reference 12.)
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areas without focal contrast enhancement. In ad-
dition, the size of the cryoablated lesion decreases
over time (Fig 4) (21). Renal tumors treated with
cryoablation generally have a CT appearance

similar to that of tumors treated with RF ablation,
although cryoablated lesions may decrease in size
faster than RF-ablated lesions (36). Soft-tissue

Figure 4. Bilateral RCC with no evidence of residual or recurrent RCC seen after cryoablation. (a) Contrast-en-
hanced CT scan shows bilateral solid renal masses (arrows). The masses proved to be RCCs at biopsy. Cryoablation
was performed. (b–d) Contrast-enhanced CT scans obtained 6 weeks (b), 4 months (c), and 8 months (d) after
percutaneous cryoablation of the left renal mass show a gradual decrease in the size of the mass with no contrast en-
hancement. (e–g) Contrast-enhanced CT scans obtained 1 month (e), 2 months (f), and 6 months (g) after laparo-
scopic cryoablation of the right renal mass show a gradual decrease in the size of the mass with no contrast enhance-
ment (cf b–d).
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stranding can be seen in the perirenal or pararenal
fat early after cryoablation and decreases over
time. As with RF ablation, a curvilinear band or
halo may be seen within the perinephric fat sur-
rounding the cryoablated lesion (Fig 5).

Intravenous contrast material is essential to
evaluate for residual or recurrent tumor after RF
ablation and cryoablation. Both unenhanced and
contrast-enhanced CT are necessary to assess the
degree of enhancement and to depict residual or
recurrent tumor. Nodular enhancement after
contrast material administration, or an increase

Figure 5. Residual or recurrent RCC of the right kidney after cryoablation in a patient who had undergone right
partial nephrectomy for RCC 4 years earlier. (a) Axial contrast-enhanced T1-weighted MR image shows an intensely
enhancing mass (arrow) in the right kidney. Cryoablation was performed. (b) CT scan obtained during cryoablation
performed with the patient prone demonstrates the cryoprobe tip in the tumor surrounded by ice ball formation.
(c) Arterial phase CT scan obtained 4 months after cryoablation shows an area of hypoattenuation representing the
ablated lesion, along with a curvilinear hyperattenuating area in the perinephric fat surrounding the lesion. A small
nodular enhancing focus (arrow) is seen in the right kidney at the periphery of the ablated lesion. (d) Arterial phase
CT scan obtained 12 months after cryoablation shows an interval increase in the size of the nodular enhancing focus
(arrow), a finding that indicates viable tumor. (e) Excretory phase CT scan shows washout of contrast material from
the enhancing nodule (arrow). Excreted contrast material is seen in the upper pole calix (arrowhead).
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in the size of the cryoablated lesion, should be
considered to represent residual or recurrent tu-
mor (Figs 3, 5, 6) (12). When tumor is present,
the area of hypoattenuation at CT representing
the ablated lesion may decrease in size; however,
areas of nodular enhancement may continue to
increase in size (Figs 5, 6). Contrast enhancement
greater than 10 HU at CT is usually considered

to represent persistent or recurrent tumor (8,36,
38). Incomplete treatment with the first RF abla-
tion procedure is reportedly more common with
large (3-cm), centrally located tumors (7,9,10).

Figure 6. Residual RCC of the left kidney after cryoablation in a patient who had undergone right nephrectomy for
clear cell RCC 5 years earlier and had subsequently developed a 1.5-cm left renal RCC. (a) Contrast-enhanced CT
scan shows a partially exophytic enhancing mass (arrow) in the left kidney. Cryoablation was performed. (b, c) Axial
(b) and coronal (c) contrast-enhanced arterial phase CT scans obtained 9 days after cryoablation show a hypoattenu-
ating ablation zone, along with minimal adjacent stranding and perinephric hemorrhage. Subtle linear and punctate
nodular contrast enhancement is also seen (arrow), a finding that is compatible with residual tumor. (d) Contrast-
enhanced excretory phase CT scan also shows ill-defined areas of enhancement (arrow). (e) Contrast-enhanced arte-
rial phase CT scan obtained 3 months after cryoablation shows an interval decrease in the extent of hypoattenuation
in the ablation zone. However, the area of nodular contrast enhancement (arrow) within the ablation zone has in-
creased, a finding that indicates residual tumor.
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Postablation
MR Imaging Features

MR imaging also plays an important role in the
evaluation of renal lesions after RF ablation and
cryoablation, particularly in patients who are un-
able to receive iodinated contrast material for CT
owing to renal insufficiency. To our knowledge,
no systematic comparison of MR imaging with
CT has been made to determine their relative ac-
curacy at follow-up, and we currently consider
the two imaging modalities to be diagnostically
equivalent. MR imaging may be better suited for

patients who have undergone MR imaging–
guided ablation. In such patients, intraprocedural
MR images can be directly compared with fol-
low-up MR images, which helps to better under-
stand and interpret findings (31).

RF ablation and cryoablation appear to cause
similar effects and have similar manifestations at
MR imaging (31). The area of coagulation necro-
sis resulting from RF ablation appears as an ovoid
or round, generally hypointense region on T2-
weighted images (39,40). This region is usually
initially larger than the original tumor and de-
creases in size over time (Fig 7) (11,39). On T1-
weighted images, the RF ablation zone is hyperin-
tense relative to renal cortex in the majority of

Figure 7. Oncocytoma of the left kidney with no evidence of residual or recurrent tumor after RF ablation. (a) Ax-
ial contrast-enhanced T1-weighted MR image shows a 1.5-cm enhancing mass (arrow) in the lateral aspect of the left
kidney, which also contains multiple cysts. RF ablation was performed. (b) Axial fat-suppressed T1-weighted MR
image obtained 3 months after ablation shows an area of hyperintensity (arrow) in the ablation zone. (c) Axial T2-
weighted MR image obtained 3 months after ablation shows a hypointense area (arrow) in the ablation zone. (d) Ax-
ial contrast-enhanced T1-weighted MR image obtained 3 months after ablation shows no contrast enhancement in
the ablation zone (arrow). (e) Axial contrast-enhanced T1-weighted MR image obtained 17 months after ablation
shows a decrease in the size of the ablation zone, which demonstrates no contrast enhancement.
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cases (Fig 7), although it may occasionally appear
as a relatively iso- or hypointense region (39,40).
Within the perinephric fat, a thin, hypointense
border similar to that seen at post–RF ablation
CT may appear, a finding that indicates the origi-
nal extent of thermal injury (11).

As with CT, the treated lesion appears larger
than the original renal mass immediately after
cryoablation (23). Cryoablated renal tumors gen-
erally appear isointense (37) to hyperintense (31)
relative to normal renal parenchyma on T1-
weighted MR images and relatively hypointense
on T2-weighted images (Fig 8) (31). At follow-up
examination, renal tumors that have been suc-
cessfully treated with cryoablation demonstrate

reduction in size or complete resolution, or scar
formation (Fig 8), probably representing resorp-
tion of the necrotic tissue (20,23,41).

Rukstalis et al (23) reported that 20 (87%) of
23 patients who underwent at least one 3-month
follow-up MR imaging examination had complete
resolution of the treated mass or a residual small
parenchymal scar without enhancement, and that
one patient had a persistent small, nonenhancing
cystic lesion. In a report by Cestari et al (24) on
37 patients who underwent laparoscopic cryoab-
lation, the mean diameter of solid renal masses

Figure 8. Papillary type RCC with no evidence of residual or recurrent RCC after cryoablation. (a) Axial contrast-
enhanced T1-weighted MR image shows a small, hypointense mass (arrow) in the left kidney. Biopsy revealed papil-
lary type RCC, and cryoablation was performed. (b) Axial fat-suppressed T1-weighted MR image obtained 2 months
after cryoablation shows a hyperintense area (arrow) in the ablation zone. (c) Axial T2-weighted MR image obtained
2 months after cryoablation shows an area of hypointensity (arrow) in the ablation zone. There is also a small cyst in
the left kidney. (d, e) Axial contrast-enhanced T1-weighted (d) and subtraction (e) MR images obtained 2 months
after cryoablation show no contrast enhancement in the ablation zone. (f) Axial contrast-enhanced T1-weighted MR
image obtained 13 months after cryoablation shows a decrease in the size of the ablated lesion. No contrast enhance-
ment is detected in the ablation zone.
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was 25.7 mm; the mean diameter of the ablated
lesion was 37.2 mm at 1 month after ablation,
then decreased to 27.8 mm at 3 months and 19.7
mm at 6 months. At 24 months, the ablated le-
sions had nearly resolved, and only a renal scar
was visible. In a study of 56 patients with renal
tumors who underwent laparoscopic cryoabla-
tion, Gill et al (20) reported that the cryoablated
tumor had decreased in size by an average of 75%
3 years after ablation relative to the cryoablated
tumor on day 1, and that 38% of cryoablated tu-
mors were not detectable at MR imaging at 3
years. The authors evaluated histopathologic
specimens obtained from the cryoablated tumor
beds 6 months after cryoablation and found fibro-
sis in 53% of cases, hemosiderin deposits in 28%,
and coagulative necrosis in 12%. RCC was iden-
tified in two patients (20).

After RF ablation, rim enhancement of the
ablated lesion may be seen on contrast-enhanced
T1-weighted MR images, but this finding resolves
gradually over time and is barely detectable after
3 months (39). After cryoablation, rim enhance-
ment may occasionally be seen at early postproce-
dural MR imaging (20,23). This rim enhance-
ment is believed to represent reactive changes in
the area of sublethal injury and interstitial hemor-
rhage along the periphery of the ablated tumor
(20) and typically disappears over time on subse-
quent MR images.

The MR imaging hallmark of successful renal
tumor ablation is lack of tumor enhancement at
gadolinium-enhanced imaging (20). Residual tu-
mor following RF ablation has been reported to
appear as hyperintense tissue on T2-weighted
images and as enhancing tissue on contrast-en-
hanced T1-weighted images (39). Persistent
nodular enhancement or an increase in the size
of the ablated lesion on contrast-enhanced T1-
weighted images should be taken to indicate lo-
cally persistent or recurrent cancer (20). Subtrac-
tion or quantitative assessment is used to evaluate
contrast enhancement, since RF-ablated renal
tumors often demonstrate high signal intensity on
T1-weighted images.

Conclusions
Successfully ablated renal tumors appear as low-
attenuation areas at CT and, relative to renal pa-
renchyma, are generally hypointense at T2-

Immediately after RF abla-
tion and cryoablation, the ablated lesion appears
larger than the original tumor because (a) a pe-
ripheral margin of normal renal tissue is also ab-
lated with RF ablation, and (b) the ice ball cre-
ated with cryoablation extends well beyond the
visible margins of the targeted tumor.

At fol-
low-up examination, ablated renal tumors are
seen as focal masses without contrast enhance-
ment that frequently decrease in size.

Intravenous
contrast material is essential for the evaluation of
possible residual or recurrent tumor, which any
nodular foci of contrast enhancement within the
ablated tumor should be considered to represent.
Follow-up surveillance imaging is warranted be-
cause long-term results for renal tumor ablation
are not known, and evaluation for recurrent or
metachronous tumors is essential.
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Teaching PointAt follow-up examination, ablated renal tumors are seen as focal masses without contrast enhancement that frequently decrease in size.

Teaching PointIntravenous contrast material is essential for the evaluation of possible residual or recurrent tumor, which any nodular foci of contrast enhancement within the ablated tumor should be considered to represent.
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Page 344 
Unlike with surgical resection, during thermal ablation therapy, the ablated renal tumor is not excised 
and is left in situ. Therefore, accurate assessment of ablated tumors and early postablation detection 
of residual or recurrent tumor is essential. 
 
Page 354 
Successfully ablated renal tumors appear as low-attenuation areas at CT and, relative to renal 
parenchyma, are generally hypointense at T2-weighted MR imaging and iso- to hyperintense at T1-
weighted imaging. 
 
Page 354 
Immediately after RF ablation and cryoablation, the ablated lesion appears larger than the original 
tumor because (a) a peripheral margin of normal renal tissue is also ablated with RF ablation, and  
(b) the ice ball created with cryoablation extends well beyond the visible margins of the targeted 
tumor. 
 
Page 354 
At follow-up examination, ablated renal tumors are seen as focal masses without contrast 
enhancement that frequently decrease in size. 
 
Page 354 
Intravenous contrast material is essential for the evaluation of possible residual or recurrent tumor, 
which any nodular foci of contrast enhancement within the ablated tumor should be considered to 
represent. 

RadioGraphics 2007; 27:343–355 ● Published online 10.1148/rg.272065119 ● Content Codes:


