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Abstract

Surgical resection is a generally accepted treatment for residual masses after chemotherapy for metastatic testicular germ cell tumour
(GCT). About half the patients have necrosis in post-chemotherapy residual masses, whereas rest have viable tumour and teratoma.
The likelihood of leaving behind teratoma with its subsequent complications such as growing teratoma syndrome necessitates resec-
tion outweighing its surgical complications. Ours is a retrospective observational study and aims at assessing post-chemotherapy
residual masses in testicular GCTs and to predict importance of teratomatous and non-seminomatous components. A total of 62
cases of testicular GCTs resected after chemotherapy between January 2012 and June 2019 were included. Demographic, clinical,
biochemical and imageological findings were noted and categorised according to WHO classification (2016). They were divided
into two groups — those who underwent retroperitoneal lymph node dissection (RPLND) post-high inguinal orchidectomy (HIO)
and chemotherapy (CT) as group 1 (n=40) and those who underwent HIO and/or RPLND post-chemotherapy as group 2 (n=22).
The gross and microscopic examination was carried out to assess response to chemotherapy in terms of residual viable tumour,
necrosis and teratoma. Viable tumour, necrosis and teratoma were 10%, 62.5% and 35% respectively in group 1 and in group 2, the
same were 15%, 70% and 25% respectively in HIO specimen and 7%, 50% and 21% respectively in RPLND specimen. All the cases
with viable tumour were proven to be yolk sac tumours (YST) based on morphology and immunohistochemistry (IHC).Twenty
cases had teratoma in the post-CT residual masses out of which 11 cases had teratoma despite reduction in size. At a median follow-
up of 47.85 months, 5 cases in group 1 and 2 cases in group 2 showed relapse and it was observed that group 1 had a prolonged
relapse-free survival over group 2. Our study re-emphasises the importance of performing resection of residual mass post-CT
irrespective of the size, imageological or biochemical evidence of tumour regression. There does not appear to be reliable predic-
tors of post-chemotherapy histology of residual masses indicating the continued need for surgical resection in specialised centres.
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Key Messages In the wake of finding viable tumour and teratoma Introduction

in specimens post-chemotherapy irrespective of the size and
biomarker status, a thorough grossing with adequate sampling in A solid intratesticular mass in a post-pubertal male should
HIO specimens (pre-CT), testicular residual masses and RPLND be considered a GCT until proven otherwise. With rare

specimens (post-CT) is a must. Adjunct investigations such as . . . . . . ..
THC may be used to identify the GCT components to provide exceptions, inguinal orchidectomy with high ligation of the

additional information regarding prognosis.
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spermatic cord should be performed in men suspected of
having GCT.

Seminoma is associated with increased sensitivity to radi-
ation therapy and platinum-based chemotherapy compared
with NSGCT and may be adopted in higher stage before
performing surgery. If elevated before orchidectomy, serum
tumour marker levels should be measured after orchidec-
tomy to determine if levels are declining, stable or rising.
Rising post-orchidectomy serum tumour marker levels
indicate the presence of metastatic GCT and these patients
should receive chemotherapy [1]. CT imaging is the optimal
staging for retroperitoneum, abdomen and chest [2, 3].

Unresected teratoma has the potential to exhibit rapid
growth, undergo malignant transformation and/or cause late
relapse, all of which are lethal. Also in men with embryo-
nal carcinoma predominance, it is possible to reduce the
recurrence rate from 30 to 60% down to about 2 to 3% by
performing RPLND [4].

Subjects and Methods

All testicular GCTs diagnosed and treated through surgical
(high inguinal orchidectomy [HIO] + retroperitoneal lymph
node dissection [RPLND]) and medical (primary and/or sal-
vage chemotherapy) modalities between January 2012 and
June 2019 were included in the study. The demographic,
clinical, biochemical and imageological findings were noted.
The testicular GCTs were categorised according to the latest
WHO classification (2016) [5]. The gross and microscopic
examination of the post-CT residual masses was carried out
to assess the response to chemotherapy in terms of presence
of residual viable disease, necrosis and teratoma. All the
cases were divided into two groups — those who underwent
RPLND post-HIO and CT as group 1 and those who under-
went HIO and/or RPLND post-chemotherapy as group 2.

Results

A total of 73 patients were available during the study period,
out of which 11 were excluded due to non-availability of
desired parameters from the records. The remaining 62
patients were divided into 2 groups based on the treatment
provided as per the clinician’s decision taking into account
the various clinical factors. The study included 40 patients
in group 1 and 22 patients in group 2 with mean age at diag-
nosis being 27.25 years and 26.85 years respectively. Viable
tumour, necrosis and teratoma were 10%, 62.5% and 35%
respectively in group 1 and in group 2, the same was 15%,
70% and 25% respectively in HIO specimen and 7%, 50%
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and 21% respectively in RPLND specimen. All the cases
with residual viable tumour were proven to be YST based
on morphology and IHC. A mixed or a single predominant
morphology in post-chemotherapy patients has been seen
(Fig. 1).

Cases showing necrosis in post-chemotherapy residual
masses showed reduction in size with a significant p value
of 0.03.

Presence of teratoma, viable tumour and necrosis was
recorded in both the groups (Table 1).

The post-chemotherapy residual status was correlated
with the pre-chemotherapy and post-surgery serum marker
values and was found to have a significant correlation (p
value — 0.039). However, the pattern of marker normali-
zation in group 1 was that f-hcg and AFP normalise after
chemotherapy in all the patients post-HIO and CT, whereas
LDH remained elevated in 9 patients. In group 2, f-hcg and
AFP normalise after chemotherapy in all the patients post-
CT, whereas LDH remained elevated in 4 patients.

Follow-up data was available for 54 patients and the dis-
ease-free survival and overall survival in both the groups
were recorded (Table 2). It was found that patients treated
with CT before RPLND (group 1) had a prolonged relapse-
free interval as compared with group 2. A Kaplan—Meier
analysis of the same was also analysed which show similar
findings although the p value was not significant (p value of
DFS — 0.486, p value of OS — 0.453).

The morphological types were assessed in relation to fol-
low-up outcomes and were found that most patients had EC
and/or YST as components. Teratoma was found in one case
each in both the groups. Cases with seminoma as a compo-
nent had the longest relapse-free intervals (Tables 3 and 4).

Out of 62 patients, five patients relapsed, received salvage
chemotherapy with two patients underwent surgical resec-
tion and chemotherapy both. Rest of the 57 patient received
primary chemotherapy (BEP) were without any relapse.

Discussion

In men with a testicular mass, hydrocele or unexplained
scrotal symptoms or signs, scrotal ultrasonography should
be considered an extension of the physical examination. Het-
erogeneous echotexture within a lesion is more commonly
associated with NSGCT, because seminomas usually have
a homogenous echotexture. The presence of increased flow
within the lesion on colour Doppler sonography is sugges-
tive of malignancy, although its absence does not exclude
GCT [6]. In cases in which the sonographic findings are
equivocal or suboptimal, magnetic resonance imaging (MRI)
is a helpful tool [7].

Testicular cancer is one of the few malignancies asso-
ciated with serum tumour markers (lactate dehydrogenase
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Fig. 1 Post chemotherapy
morphology in residual mass. a
Seminoma b Yolk sac tumour ¢
Embryonal carcinoma d Tera-
toma e Necrosis (H and E, 40x
magnification)

Table 1 Distribution of viable tumour, necrosis and teratoma across
group 1 and group 2

Variables Group 1 (n=42) Group 2 (n=20)

[LDH], AFP and HCG) that are essential in its diagnosis
and management. Serum tumour marker levels should
be obtained at diagnosis, after orchidectomy to monitor
response to chemotherapy and for relapse in patients on

Viable tumour 4 (1%) 3 (15%) surveillance [1].

Viable tumour present 1 2 The probability of cure in young males, even in the pres-
despite size reduction of . . .
residual mass ence of metastatic disease, has also led to an aggressive

Necrosis 25 (60%) 15 (75%) approach with regard to the administration of chemotherapy

Teratoma 14 (33%) 6 (30%) and the performance of post-chemotherapy surgery to resect

Teratoma present despite 7 4 all residual masses [8, 9] even if this involves multiple ana-
size reduction of tomic sites.
residual mass

Tab!e 21 FOHOW'“P gaga Olf Group Stage Number of  Lost to DFS (months) OS (months) %relapse Deaths

testicular GCTs with fina patients follow-up

outcome

1(n=42) 1 1 64 65 0

1T 26 6 48.5 59.5 12

11 15 3 38.5 45 13 1
2(n=20) 10 11 3 40 45 9

11 9 1 38.5 425
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Table 3 Morphological types in relation to follow-up status in group
1

Years of follow-up 1 3 5

Seminoma 1 2
YST
EC - - 2
Mixed

EC+YST 1 9 4
EC+Sem
EC+ Chorio - 1 -
YST + Chorio - -

YST+ Sem
Teratoma 1 2

Asymptomatic

Seminoma - - -
YST

EC

Mixed (EC+YST)
Teratoma
EC+YST

Relapse

—_— e DN
'
'

Death

Table 4 Morphological types in relation to follow-up status in group
2

Years of follow-up 1 3 5
Asymptomatic Seminoma 1 6 4
NSGCT - 2 -
Teratoma - - 1
Relapse Seminoma - - -
NSGCT 3 - -
Teratoma 1 - -

The potential for seminoma to transform into NSGCT
elements is an important consideration in the management
of patients who fail to respond to chemotherapy or who
relapse after radiation therapy. Of patients with metastatic
seminoma who relapse after treatment, approximately 10
to 15% have NSGCT elements at the site(s) of relapse. An

autopsy study has shown that 30% of patients who die from
seminoma have NSGCT elements at metastatic sites [10].

Teratoma is not sensitive to chemotherapy and the out-
come of patients with metastatic teratoma is related to the
completeness of surgical resection [1].

Our study represents the outcomes of post-chemotherapy
in two groups of patients treated differently and our results
are comparable to similar other studies (Table 5).

In non-seminoma cases, the rate of viable tumour after
chemotherapy is considerably higher than in seminoma (40%
teratoma, 20% viable cancer). Surgery after chemotherapy
has a higher morbidity compared to initial retroperitoneal
lymph node dissection, as well as a higher rate of additional
procedures (e.g. nephrectomy) and a higher percentage of
loss of ejaculation due to resection of sympathetic nerve
fibres during RPLND [13].

Predictors for necrosis were a teratoma-negative primary
tumour, normal pre-chemotherapy. If mature teratoma or
cancer is present in the residual mass, the patient is expected
to benefit from resection. The prognosis then is generally
favourable, with 5-year relapse-free survival greater than
85% after resection of mature teratoma, and 50 to 80% after
resection of cancer. Resection of viable cancer cells is usu-
ally followed by two additional cycles of chemotherapy. If
resection is not performed, masses that contain mature tera-
toma may start to grow during a follow-up of months or even
years (growing teratoma syndrome). Resection may then be
more complicated than it would have been shortly after the
end of chemotherapy [12].

The absence of teratoma in the orchidectomy specimen
does not reliably predict the absence of teratoma in the sur-
gical specimen at post-chemotherapy retroperitoneal lymph
node dissection. Post-chemotherapy surgery is indicated if
retroperitoneal tumour remains after chemotherapy irrespec-
tive of the presence or absence of teratoma in the orchidec-
tomy specimen. Approximately 50% of these patients had
teratomatous elements in the retroperitoneum regardless of
tumour volume in the retroperitoneum. Therefore, neither
absence of teratoma in the orchiectomy specimen nor vol-
ume of retroperitoneal tumour serves as a reliable selection

Table 5 Post-chemotherapy

. ; ; Variables Stenning Steyerberg Luzetal. [13] Alquasem Miranda Present study
outcome in comparison with etal. [11] etal [12] etal. [14]  etal [15]
other studies
Number of patients 153 556 73 56 32 42
Mean age (years) - - 30.4 30 29.7 27
Mean size of the - - 4 6 4.94 3.8
residual mass (cm)
Findings in residual mass (%)
- Viable tumour 17.6 13 21.9 34 6.4 10
- Necrosis 76.5 45 37 30 47 62.5
- Teratoma 50 42 41.1 36 47 35
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Table 6 Follow-up data of

: . . Rick et al. [17] Sayed et al. [18] Alquasem Present study
group 1 in comparison with etal. [14]
other studies :
No.of patients 57 11 56 31
Median follow-up (months) 87 38.3 34 38
%asymptomatic 59% 63.3% 84% 83.8%
%relapse 40% 27% 16% 16%

Table 7 Follow-up data of group 2 in comparison with other studies

Miller et al. [19] Present study

No. of patients 38 17
Median follow-up (months) 49 43
%asymptomatic 57% 76%
%relapse 36% 23.5%

factor to exclude patients from the likely benefit of post-
chemotherapy retroperitoneal lymph node dissection. For
low stage testis cancer managed by primary retroperitoneal
lymph node dissection, the absence of teratoma in the orchi-
ectomy specimen was predictive of the absence of teratoma
in the retroperitoneum [16].

Follow-up was available for 31 patients in group 1
and showed that 5 (16%) of them relapsed at a mean of
11 months. Two of them were treated with surgical excision
along with salvage CT, while two were treated only with sal-
vage CT. One of them died at 4 months while on salvage CT.
In group 2, 4 out of 17 patients (23.5%) relapsed. Three of
them were treated with salvage CT, while one who relapsed
with teratoma was treated with RPLND. Our observation
correlates with similar other studies (Tables 6 and 7).

A higher LDH level has been found to indicate a lower
probability of complete response and a worse survival in
patients with metastatic disease, analyzing from the start of
primary chemotherapy. It may therefore be postulated that
patients with residual masses who respond to chemotherapy
(as indicated by normalization of AFP/HCG levels) form a
favourable subgroup of patients with a pre-chemotherapy
high LDH level [12].

Newer markers such as hMLH1 and mdr-1 have been
found to be useful as prediction markers of viable tumour in
post-CT residual masses [20]. Further studies on molecular
markers of the primary may assist as prognostic and predic-
tive markers in future.

Conclusion

Our study re-emphasises the importance of performing
resection of residual mass and RPLND post-chemotherapy
irrespective of the size, imageological or biochemical evi-
dence of tumour regression. There does not appear to be

reliable predictors of post-chemotherapy histology of resid-
ual masses indicating the continued need for surgical resec-
tion in specialised centres. The fact that growing teratoma
syndrome poses a much increased morbidity on long-term
follow-up also necessitates resection of any post-chemother-
apy residual mass.
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