
Abstract. Background/Aim: This study aimed to report the
location of abdominal relapse in patients with testicular
cancer. Materials and Methods: This is a retrospective
cross-sectional study including patients who underwent
abdominal magnetic resonance imaging (MRI) after
treatment of testicular germ cell cancer. MRI reports were
classified as negative or positive, and positive results were
cross-checked with follow-up imaging and biopsy results.
Positive histology or cytology defined a true-positive
finding. The location of relapse was registered according to
the anatomical site. Results: In a 2-year period, 2,315 MRI
examinations were performed. Relapse was detected in 0.7%
(95% CI=0.4-1.1) of the examinations. Among these, 75%
were seminomas and 25% were non-seminomas.
Retroperitoneal lymph nodes were affected in 88% of cases,
and pelvic and inguinal lymph nodes affected in 12% of
cases. No metastases were found in parenchymatous organs
or bony structures. Conclusion: All cases of abdominal
relapse occurred in retroperitoneal or pelvic lymph nodes.
This suggests that MRI should be directed towards the
retroperitoneum and pelvis only.

Patients are monitored for relapse for 5 to 10 years after
orchidectomy, although relapse is rare after two years for non-
seminomas and three years for seminomas (1). The European
Society of Medical Oncology (ESMO) recommends magnetic
resonance imaging (MRI) of the retroperitoneum in order to
reduce the radiation dose (2). However, the level of evidence
is weak (III), and no studies have specifically reported the
primary site of relapse in these patients. 
Retroperitoneal lymph nodes are the most common site of

relapse (3). Metastases to the liver, bones or lungs have also

been reported, but the presence of concomitant nodal
metastases in these cases has not been specified (4-6). Our
current MRI examination is based on the recommendation of
the Swedish-Norwegian Testicular Cancer group. It is
designed to evaluate lymph nodes, all abdominal
parenchymatous organs, as well as the bony structures from
the diaphragm to the proximal femur. 
The aim of the study was to identify the location of testicular

cancer relapses in the abdomen, and to assess whether a
targeted MRI evaluation of pelvic and retroperitoneal lymph
nodes is sufficient to monitor these patients. 

Materials and Methods

This is a retrospective cross-sectional diagnostic study approved by
the Patient Protection Council (18/13813). A waiver was issued for
informed consent. Using the radiological information system, all
patients that underwent abdominal MRI after being diagnosed with
testicular cancer during a two-year period were identified. All
disease stages according to Royal Marsden were included, and all
were monitored according to the follow-up program defined by
Swedish Norwegian Testicular Cancer group (SWENOTECA). MRI
examinations were performed at 1.5T Intera Phillips with sequences
according to Table I. 
The results of the original report were used. Metastases to the

lymph nodes were suspected in case of short axis >8 mm, and/or
long axis >10 mm (7). Measurements were made in the transversal
plane. There were no predefined criteria for metastases to abdominal
organs or bony structures. This assessment was at the discretion of
the reading radiologist. 
Patients were dichotomized into those with and those without a

relapse. A true positive finding was defined as positive MRI and
positive biopsy or cytology. When biopsy or cytology was not
possible for technical reasons, a positive 18-fluorodeoxyglucose
positron emission tomography (FDG-PET) CT followed by
chemotherapy and/or radiation therapy was defined as a true
positive. In cases of inconclusive MRI reports, follow up images
and/or biopsies were used as reference standard. Patients with
relapse were included for further analyses.
Time to relapse was defined as the number of months from

orchidectomy to the date of positive MRI. In patients with relapse,
age, clinical disease stage at the time of diagnosis, histological type
(seminoma or non-seminoma), and presence of risk factors for
relapse (testicular tumor size, invasion of the rete testis and vascular
invasion) were registered. 
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We registered if relapsing patients had received adjuvant therapy or
not, and checked if there was any difference in time to relapse between
the two groups. Furthermore, differences in tumor size, age, or time
to relapse between seminomas and non-seminomas were examined. 

Statistical methods. Mann-Whitney U-test was used to assess the
significance of differences. For non-normally distributed data,
median values with interquartile range (IQR) are reported. The
significance level was defined as p<0.05. SPSS v.25 (IBM®) was
used for statistical analyses.

Results

MRI detected relapse in 16 patients out of 2315 MRI
examinations (0.7%, 95%CI=0.4-1.1). Among these, 75%
were seminomas (12 patients); ten were stage 1 and two
were stage 2. The remaining 25% (4 patients) were stage 1
non-seminomas. Five patients with seminomas and one
patient with non-seminoma had received adjuvant therapy. 
Relapse in retroperitoneal lymph nodes occurred in 88%

(14 patietns) of cases, and in pelvic or inguinal lymph nodes
in 12% (2) of cases (Figures 1-4). No relapses were found in
other abdominal organs or bony structures. The median short
and long axis of the metastatic lymph nodes were 17 mm
(IQR=15-21, range=8-33 mm) and 20 mm (IQR=18-25,
range=10-55 mm), respectively. 
Relapse was verified by a positive biopsy or cytology in

81% (13) of cases, and by a positive FDG-PET CT in 19%
(3) of cases for which the lymph nodes were inaccessible for
biopsy or cytology. A total of 143 MRI examinations were
needed in order to find one case of relapse. 
In patients with relapse, the median testicular tumor size

was 38 mm (IQR=22-58, range 17-73, unknown in two), and
there was no difference between seminomas and non-
seminomas (p=0.3). In case of seminomas, 50% (6) of the
relapsing patients demonstrated tumor size >40 mm, and
30% (4) showed invasion of the rete testis. Four patients
exhibited both risk factors. In case of non-seminomas, none
of the relapsing patients showed vascular invasion.  
The median age at the time of relapse was 41 years

(IQR=30-45, range=16-73 years), and there was no difference
between seminomas and non-seminomas (p=0.3). The overall
median time to relapse was 11 months (IQR=7-20, range=4-
96 months). In seminomas and non-seminomas, the time to
relapse was 13 months (IQR=9-30) and 7 months (IQR=5-9),
respectively (p=0.020). In two patients, relapse occurred at 3
years or later, after orchidectomy. There was no difference in
the time to relapse between patients who received adjuvant
therapy compared to those who did not (p=0.3). 

Discussion

This study demonstrated that all cases of abdominal relapse
occurred in lymph nodes. This suggests that the MRI

protocol should focus at the retroperitoneal lymph nodes
only rather than at abdominal organs and bony structures.
Such a simplification would reduce the MRI scanning from
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Figure 1. A 32-year-old patient with a 25-mm seminoma on the left side
without invasion of the rete testis, clinical stage 1. Relapse developed
13 months after surgery on the retroperitoneal wall (red arrow) at the
level of the left renal vein. T2w (a), T1w (b), and diffusion weighted
images (c) demonstrate a 2-cm metastatic lymph node confirmed upon
histology. 



30-35 min to 12-13 min as only one anatomical sequence
and diffusion weighted images (DWI) would probably be
sufficient to detect lymph nodes. A short tau inversion
recovery (STIR) sequence for detecting bone metastases, is

on the other hand redundant, as bone metastases were not
seen in any patients. The importance of the retroperitoneal
lymph nodes is also emphasized by European Society of
Medical Oncology (ESMO) (2).
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Figure 2. A 44-year-old patient with clinical stage 2b seminoma on the left side. Tumor size and rete testis invasion status were unknown since the
patient was initially treated abroad. Relapse developed in the left iliac region/testicular funicle after 12 months. This is an uncommon site of relapse.
It is unknown if the patient previously had undergone inguinal hernia surgery which is known to alter the lymphatic drainage, and possibly favor
inguinal lymph node metastases. A T2w image (a) and diffusion-weighted image using b800 (b) demonstrate a 2-cm lymph node in the left pelvic
region. Histology confirmed relapse. In addition, T2w image (c) and b800 (d) demonstrated a cystic mass in the spleen that turned out to be benign
after splenectomy.

Table I. MRI sequences used for monitoring relapse.

Weighting                       Plane of acquisition                        Respiration                                                                  Details

T2                                             Coronal                               Free breathing                   Coronal Half acquisition single hot turbo-spin echo sequence
T2                                               Axial                                     Triggered                                    Axial T2 weighted turbo-spin echo sequence
T1                                               Axial                                   Breath hold                          Gradient-echo sequence with turbo-spin echo sequence
DWI                                           Axial                                 Free breathing                         b0, b50, b800 with apparent diffusion coefficient map 
STIR                                         Coronal                               Free breathing                                                                     

The scanned volume includes the abdominal cavity until the proximal femur. Scanning time is approximately 30 min but depends on the MRI
manufacturer. The respiratory rate of the patients significantly influences the scanning time. The different sequences have different names and
acquisition details depending on the manufacturer.



Although relapses are reported in organs other than
lymph nodes, these studies do not specify whether extra-
nodal metastases occurred alone or with concomitant
nodal metastases (4, 8, 9). However, it is important to
know whether the extra nodal metastases were present at
the time of primary diagnosis, since these patients
invariably have a more serious disease, and should in our
opinion, be monitored more thoroughly with contrast
enhanced CT.
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Figure 3. A 36-year-old patient with stage 1, non-seminoma without
vascular invasion. A 2.5-cm relapse developed on the pelvic wall 8 months
after surgery as seen on T1w (a), T2w (b) and diffusion weighted images
[b800] (c). The lesion was mainly cystic as seen on the bright signal on
T2w image. The tumor also contained fat, indicated with the yellow star
on the T1w image (a). Histology confirmed a malignant teratoma. 

Figure 4. A 73-year-old patient with a 65-mm seminoma with an
invasion of the rete testis. Preoperative CT detected a 17-mm
retroperitoneal lymph node metastasis (clinical stage 2a). Orchidectomy
was performed with adjuvant external beam radiation (27 Gy). After 18
months, MRI detected two enlarged lymph nodes at the retroperitoneal
wall along the Gerota’s fascia. Relapse lateral to the typical aorto-caval
lymph nodes are unusual, and it is believed to occur more frequently in
cases of relapse rather than at the initial staging. T1w (a) and diffusion-
weighted image (b). 



In our study, the median short axis of the metastatic lymph
nodes was 16 mm (range=8-33 mm) and the long axis was
20 mm (range=10-55 mm). The Swedish Norwegian
Testicular Cancer group (SWENOTECA) defines enlarged
lymph nodes as more than 10×8 mm, while other studies use
only the short axis diameter >10 mm (7, 10). Using size
criteria to define a metastatic lymph node is problematic for
several reasons. First of all, the normal size is different in
different body regions, and it is well known that a significant
number of metastases occur in small- and normal-sized
lymph nodes (11). Others have shown an incremental value
of evaluating the presence of hilar fat, contrast-enhancement,
and shape of lymph nodes on MRI (12), but in the end, there
are no reliable criteria for distinguishing benign from
malignant lymph nodes. Therefore, the true prevalence of
lymph node metastases is difficult to verify in a cross-
sectional study such as ours. Since size was the only criteria
for defining metastasis, one may also argue that DWI is
excessive. However, some suggest that DWI makes it easier
to detect lymph nodes and Mosavi et al., recently
demonstrated the potential important role of DWI when
investigating testicular cancer relapse (13). Our study cannot
assess the isolated value of DWI for detecting lymph node
metastases.

What is preferable; CT or MRI?. The most obvious benefit of
MRI over CT is the absence of ionizing radiation and absence
of intravenous contrast medium. Patients are usually young, and
they will undergo multiple radiological examinations during
follow-up.
Previous studies have reported that MRI is equal to CT in

the primary workup for detecting retroperitoneal lymph node
metastases (14, 15). In 2018, ESMO recommended contrast
enhanced CT in the initial staging and MRI of the
retroperitoneum in the follow-up after treatment (2). 

Limitations. There are some limitations to this study. First of
all, we cannot assess the rate of metastases to the lungs and
the rate of biochemical relapse. The current study is a cross-
sectional study including patients referred for abdominal
MRI only. Consequently, the overall relapse rate over time
cannot be assessed. 
Since there were few cases of relapse in this study,

unexpected locations of relapse could occur if more patients
were included. However, the probability of extra-nodal
metastases remains extremely low (<1/2,351). Last, due to
the retrospective study design the clinical follow-up of
unspecific findings was not standardized. 
In conclusion, the site of abdominal relapse in patients

with testicular cancer is highly predictable, as all cases
occurred in retroperitoneal or pelvic lymph nodes. This
evidence suggests that MRI examination should focus on the
retroperitoneum only.
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