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The 8th Edition of the American Joint Committee on Cancer (AJCC) Staging Manual designates discontinuous involvement of
spermatic cord soft tissue by testicular germ cell tumors as a metastatic deposit. We conducted a retrospective international multi-
institutional study to validate the current recommendations. Thirty-three (72%) nonseminomatous and 13 (28%) seminomatous
testicular germ cell tumors were collected from 15 institutions in America, Europe, and Asia. Testicular tumor size ranged from 1.3 to
18.0 cm (mean: 6.1). Cases were classified as discontinuous involvement of spermatic cord soft tissue (n = 26), continuous cord
involvement (n = 17), or cord lymphovascular invasion (n = 3). The mean follow-up was 39 months. Clinical stage for discontinuous
involvement of spermatic cord soft-tissue patients was | (local disease) in 2/24 (8%), Il (regional disease) in 6/24 (25%), and Il
(distant disease) in 16/24 (67%) cases; 16 (67%) patients presented with distant metastasis. Clinical stage for continuous cord
involvement patients was | in 9/17 (53%), Il in 4/17 (23%), and Ill in 4/17 (23%); 4 (23%) patients presented with distant metastasis.
Disease progression was seen in 4 patients with discontinuous involvement of spermatic cord soft tissue and 5 with continuous
cord-involvement (p = 0.699). When comparing discontinuous and continuous cord involvement, a significant difference was found
in cord margin status (p = 0.044), spermatic cord tumor size (p = 0.016), lymph-node involvement (p = 0.037), distant metastasis
(p =0.010), individual clinical stage (p = 0.003), and nonadvanced vs. advanced disease (p = 0.003) at presentation. In multivariate
analysis, after adjusting for age, histology, testicular tumor size, percent of embryonal carcinoma, lymphovascular invasion, and
cord margin status, discontinuous involvement of spermatic cord soft tissue was significantly associated (p = 0.011) with advanced
clinical stage at presentation. Our findings support the designation of metastatic disease for discontinuous involvement of
spermatic cord soft tissue, as introduced by the 8th edition of the AJCC staging.
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INTRODUCTION The staging of testicular cancer is based on disease extent and

Testicular cancer is the most common solid neoplasm of young
adults between the ages of 20 and 40 years, however, if
detected early, it remains the most treatable solid tumor in this
population, with a cure rate of >70% with current treatment
regimens' .

Testicular germ-cell tumors (TGCT) account for 95% of all
testicular tumors* and are categorized into seminomatous (SGCT)
and nonseminomatous (NSGCT)'. A testicular mass suspicious for
malignancy requires radical orchiectomy; tumor histology, staging,
and serum markers dictate further management>”.

post-orchiectomy serum tumor marker levels. Based on the
American Joint Commission on Cancer (AJCC), tumor-node
metastasis (TNM) staging system®, the pathologic stage of a
tumor confined to the testis without lymphovascular invasion is
pT1; the presence of lymphovascular invasion in the testis or
spermatic cord, and/or epididymis or hilar soft-tissue invasion, is
categorized as pT2 disease; spermatic cord involvement is
equivalent to pathologic stage pT3'®. Lymphovascular invasion
and invasion of the spermatic cord remain the main factors
associated with increased risk of relapse for TGCT>”~"7,
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Fig. 1 Discontinuous involvement of spermatic cord, gross. Note a
white-tan tumor nodule with small areas of necrosis, involving
proximal spermatic cord in a discontinuous manner from testicular
tumor (courtesy of Dr. Debra Zynger).

Clinical staging is utilized as a blueprint for individualized
patient prognosis and management and is divided into disease
confined to the testis/cord (clinical stage 1), disease involving
regional (retroperitoneal) lymph nodes (clinical stage Il), and
distant metastatic disease in non-regional nodes or viscera (clinical
stage II1)"%. SGCT is classified as good or intermediate risk based
on the absence or presence, respectively, of nonpulmonary
visceral metastasis; for NSGCT, higher risk is dictated by markedly
elevated post-orchiectomy markers, nonpulmonary visceral
metastasis, or primary mediastinal tumor>'2,

Although spermatic cord invasion is currently regarded as
pathological stage T3'°, the 8th Edition of the AJCC Staging
Manual distinguishes between two types of invasion: continuous
spermatic cord soft-tissue involvement by primary tumor, which is
staged as pT3; and discontinuous spermatic cord soft-tissue
involvement, which is considered as a metastatic deposit and
staged as pM1°. To the best of our knowledge, despite trends
favoring recurrence in discontinuous vs. continuous spermatic
cord involvement®, presently no study has demonstrated a
significant difference in clinical outcome between these two
patterns of cord involvement.

Herein, we conducted a retrospective, multi-institutional study
to further characterize the clinicopathologic features of testicular
tumors with spermatic cord involvement to determine if there is a
significant difference between discontinuous and continuous
spermatic cord involvement to support the upstaging to meta-
static disease as introduced by the 8th Edition of the AJCC Staging
Manual.

MATERIALS AND METHODS

TGCT with spermatic cord involvement resected between 2005 and 2019
were retrospectively collected from 15 institutions across North and South
America, Europe, and Asia. The study were approved by the Institutional
Review Boards of the University of Alabama at Birmingham and all other
participating institutions. Material-transfer agreements were obtained.

Data were obtained through a data-collecting sheet that included
patients’ demographics, clinical and pathologic information, treatment,
outcome, and follow-up.

A complete deidentified pathology report with gross and microscopic
description, final diagnosis, and selected immunohistochemical (IHC) stains
was also obtained. For each case, hematoxylin and eosin and unstained
slides or formalin-fixed paraffin-embedded (FFPE) tissue blocks
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representative of the spermatic cord involvement and of the testicular
tumor were received. All slides were reviewed by a genitourinary
pathologist (CM-G) without knowledge of the clinical outcome.

After central review, the cases were classified in three categories: (a)
discontinuous involvement of spermatic cord soft tissue (DISC); (b)
continuous spermatic cord involvement (CCl); and (c) lymphovascular
invasion of spermatic cord vessels (cLVI), in the absence of DISC or CClI.
Discontinuous involvement of spermatic cord soft tissue was defined as
the presence of a tumor nodule (Fig. 1) or irregular nests or cords of tumor
cells in the spermatic cord, separate from the testicular tumor, with the
surrounding spermatic cord soft tissue eliciting a desmoplastic stromal
reaction. To qualify as discontinuous involvement of spermatic cord soft
tissue, tumor cells had to at least involve the soft tissue adjacent to the
outermost layer of a vessel wall. CCl was defined as uninterrupted tumor
extension from the testis into the spermatic cord, beyond the hilum.
Lymphovascular invasion of spermatic cord vessels was defined as
cohesive tumor cells confined to a vascular space and adherent to the
wall of the vessel.

Immunostains for endothelial cell markers were performed to assess
soft-tissue involvement on spermatic cord sections. Stains for CD-31
[(PECAM-1) monoclonal antibody (pre-diluted, WM-59, Biotin, eBioscience™
from Thermo Fisher Scientific), catalog # 13-0319-82, RRID AB_466423] and
D2-40 [(Podoplanin) Cell Marque, Ref PA0796, prediluted, Rocklin, CA
Keycode CMC00796010] were performed on unstained FFPE sections using
an automated BOND-III IHC/ISH platform.

For the purposes of the study, cases were divided into SGCT and NSGCT
with further classification based on the percentage of embryonal
carcinoma present, since this component is usually the one portraying
the worst prognosis. Cases were classified into clinical stage |, II, and Il
based on available clinical, imaging (chest X-ray and/or computerized
tomographic scan), and pathologic information at the time of orchiectomy.
Based on clinical and pathologic findings, cases were also classified as MO
(no distant metastasis), M1a (nonretroperitoneal nodal [pelvic, inguinal, or
iliac nodes] or pulmonary metastases), and M1b (nonpulmonary visceral
metastases). Two patients had biopsy-proven metastatic disease. Disease
progression was defined as any additional nodal or visceral disease at
follow-up compared with disease burden at presentation; stable disease
was defined as no evidence of disease progression at follow-up. The
outcome was reported as no evidence of disease (NED), alive with disease
(AWD), and dead of disease (DOD) at follow-up.

Statistical analysis

Only DISC and CCl patients were included in the statistical analysis.
Categorical variables were summarized with counts and percentages.
Statistical analysis was performed using Fisher’s exact test for categorical,
Kruskal-Wallis for quantitative variables, and logistic regression for
multivariate analysis. The results were considered significant if p < 0.05.
Statistical analyses were performed using StataSE 16 (64-bit) and R version
3.6.3 with RSTUDIO Version 1.2.5033. Probability for disease progression
between DISC and CCl patients was explored using Kaplan-Meier curve
and significance for the estimator was provided using log-rank test. For
multivariate analysis, advanced clinical stage (stages Il and Ill) was
determined as the endpoint, irrespective of follow-up. Variable treatment
modalities were grouped into two categories: chemotherapy alone vs.
others (radiation therapy, retroperitoneal lymph-node dissection (RPLND),
surveillance, chemotherapy + RPLND, and surveillance + RPLND).

RESULTS

Cohort features

Forty-six TGCT were included in the study. Patient age ranged
from 21 to 65 years (mean 38). Thirty-five patients were Caucasian,
4 Hispanic, 2 Asian, 1 Middle-Eastern, 1 African-American, and 3
unknown. Most patients presented with a testicular mass (n = 35),
few with pain (n = 4). Twenty-six tumors involved the right and 20
the left testis. Testicular tumor size ranged from 1.3 to 18.0cm
(mean 6.1). Thirty-three (72%) tumors were NSGCT and 13 (28%)
SGCT. Twenty-seven (82%) NSGCT harbored embryonal carci-
noma, ranging from 10% to 100% of the tumor; 8 cases were pure
embryonal carcinoma. Testicular lymphovascular invasion was
identified in 41 (95%) cases. After central review, 26 (57%) cases
were classified as DISC, 17 (37%) as CCl, and 3 (6%) as cLVI. Lack of
staining for CD31 and D2-40 around clusters of tumor cells within
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Fig. 2 Microscopic view (40x) of discontinuous involvement of spermatic cord. Distal spermatic cord section showing germ-cell tumor
composed of yolk sac tumor (A), highlighted by SALL4 (B), invading spermatic cord soft tissue and outside of vascular structures confirmed by

CD-31 (C€) and D2-40 (D).

the spermatic cord distinguished DISC from cLVI (Fig. 2). Clinical
stage at presentation was available for 44 patients; follow-up was
available for 30 patients with a mean length of 39 months (range
1-144).

Lymphovascular invasion was present in 23 (88%) of 26 DISC
cases. Twenty (77%) DISC tumors were NSGCT: 15 harbored
embryonal carcinoma (ranging from 15% to 100% of the tumor),
with pure embryonal carcinoma in 6; 2 tumors contained
seminoma and yolk sac tumor, 2 tumors contained seminoma,
yolk sac tumor, and teratoma; one tumor was composed
exclusively of teratoma. Testicular tumors ranged in size from
1.3 to 15.5 cm (mean 5.9) and spermatic cord tumor nodules from
0.3 to 4.5cm (mean 1.4) (Table 1). Fourteen (56%) DISC tumor
nodules involved the proximal spermatic cord, 7 (28%) the mid-
spermatic cord, and 4 (16%) the distal spermatic cord; location
was unknown in 1 case. The spermatic cord margin of resection
was positive in 11 (42%) cases. DISC spermatic tumor nodules
consisted of embryonal carcinoma in 13 (50%) cases, seminoma in
8 (30%), yolk sac tumor in 2 (8%) (Fig. 2), teratoma in 2 (8%), and
mixed embryonal carcinoma, yolk sac tumor, and teratoma in 1
(4%). Nodal involvement and clinical stage at presentation were
available for 24 DISC patients. Fourteen (58%) DISC patients were
M1a and 2 (8%) M1b at presentation (Table 1).

Lymphovascular invasion was present in 15 (88%) of 17 CCl
cases. Ten (59%) CCl tumors were NSGCT: 9 tumors harbored
embryonal carcinoma (ranging from 10% to 100%), with one pure
embryonal carcinoma. One CCl case was composed exclusively of
yolk sac tumor. Testicular tumor size ranged from 2.8 to 18.0cm
(mean 7.1). The size of the tumor extending beyond the hilum and
involving the spermatic cord ranged from 1.2 to 3.0 cm (mean 2.6).
The spermatic cord margin of resection was positive in 2 (12%)
cases (Table 1). Nodal involvement and CS at presentation were
available for all CCl cases. Three (18%) CCl patients were M1a and
1 (6%) M1b at presentation (Table 1).

All 3 cases of cLVI were NSGCT harboring embryonal carcinoma
(ranging from 70% to 100% of the tumor). Testicular tumor size
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ranged from 1.5 to 4.3 cm (mean 3.1). The spermatic cord margin
of resection was negative in all cases (Table 1). Nodal involvement
and clinical stage at presentation were available for all cLVI cases.
One (33%) cLVI patient was M1a at presentation (Table 1).

Patient follow-up, disease progression, and outcome
Follow-up was available for 15 DISC patients and ranged from 4 to
144 months (mean 36.7) (Table 2). Eleven (73%) patients had
stable disease at follow-up: 4 presented with regional lymph-node
involvement (2 with N1 and 2 with N3) (3 received chemotherapy
and 1 radiation), 6 presented with lung metastasis (M1a) (3
underwent chemotherapy and retroperitoneal lymph-node dis-
section [RPLND], 2 chemotherapy alone, and 1 RPLND), and one
presented with lung and nonregional lymph-node involvement
(M1b) (treated with chemotherapy and RPLND). Four (27%) DISC
patients had disease progression after chemotherapy: one patient
developed multifocal visceral disease (M1b) (pulmonary, dia-
phragm, liver, subcutaneous anterior abdominal wall, and
peritoneal nodules); two patients with lung metastasis (M1a) at
presentation, subsequently developed regional nodal involvement
(N1 and N3, respectively); one patient with regional nodal
involvement and lung disease (M1a) at presentation, developed
biopsy-confirmed brain metastasis (M1b). Seven DISC patients
were NED and 8 AWD at follow-up (Table 2).

Follow-up was available for 14 CCl patients and ranged from
one to 122 months (mean 38.9) (Table 2). Nine (64%) patients
showed stable disease: 6 had local disease at presentation (clinical
stage I) (one patient underwent surveillance, 4 chemotherapy, and
1 radiation); 1 patient presented with regional nodal involvement
(clinical stage Il) and received chemotherapy; 2 patients presented
with visceral metastasis (one with lung involvement [M1a] and 1
with peritoneal, subhepatic, and pelvic involvement [M1b]) and
received chemotherapy. The CCl patient with multiple visceral
metastases died of disease (DOD) after 5 months. Five (36%)
patients had disease progression: of the 3 with local disease
(clinical stage |) at presentation, 2 developed regional lymph-node
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3 ? 3 . disease (clinical stage Il) and 1 developed lung metastasis (M1a); of
S S o S the 2 patients with regional nodal involvement at presentation
= © < - g (clinical stage Il), 1 developed lung metastasis (M1a) and 1
- £ developed biopsy-proven adrenal and mediastinal metastases
- ;u\‘f ;f ;f T;; (M1b). Ten CCl patients were NED and 2 AWD at follow-up
P g g () a (Table 2).
@5 = © < - _§ Follow-up was available for 1 of the 3 cLVI patients, who
E ] = = g presented with lung metastasis (M1a) and were treated with
G § ;f E (% i chemotherapy with stable disease at follow-up (60 months).
= = g - 5
ga - ¢ e ; S Statistical analysis
) 3 3 CLVI cases were excluded from the statistical analysis. When
2% ) = comparing DISC and CCl cases by Fisher's exact test, there was no
2« - ® g difference in patient’s age (p = 0.23), testicular tumor size (p =
— — — g 0.21), tumor type (SGCT vs. NSGCT) (p=0.30), percentage of
_ 5 5 S S embryonal carcinoma in NSGCT (p = 0.78), lymphovascular inva-
& =8 2 = < £ sion (p=1.00), treatment modality (p=0.11), and length of
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A . . . ; DISC and CCl in cord margin status (positive vs. negative) (p =
2t X g LN 3 0.044), spermatic cord tumor size (p=0.016), lymph-node
£8 .2 c < £ involvement at presentation (NO vs. N1 vs. N2 vs. N3) (p=
=g = ° = o S 0.037), clinical-stage at presentation (I vs. Il vs. lll, p=0.003; | vs. |l
. é and lll, p =0.003), and distant metastasis at presentation (MO vs.
e g s z M1a vs. M1b) (p =0.010) (Table 1). . ( )
c m = O] 3 Disease progression vs. stable disease (p=0.69) was not
2 =< - e 2 significantly different between DISC and CCl patients. Kaplan-
‘g = “§ Meier curve showed no significant difference between CCl and
ﬁ E o DISC regarding time to disease progression (p = 0.68) (Fig. 3). Of
s S ° ° S the two CCl patients who died, one died of disease. At follow-up, 7
i~ 2 and 8 DISC and 10 and 2 CCl were NED and AWD, respectively
t < 3 3 E (Table 2). When comparing outcomes, DISC patients fared worse
£ o o 5 g than CCI (p = 0.059), although not significantly.
S Z » ® ~ %’ Using logistic regression, discontinuous involvement of sper-
S = matic cord soft tissue was the only variable statistically associated
£ 9 2 S 2 with advanced clinical stage at presentation (p=0.004) and
s a ) @ g remained significant in multivariate analysis (p=0.011), after
2 S v© S - g adjusting for age, testicular tumor size, tumor type (SGCT vs.
E NSGCT), lymphovascular invasion, percentage of embryonal
£3 § carcinoma, and cord margin status (Table 3).
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s = e 2 DISCUSSION
:-1' § § - N o 8 Pathologic assessment of TGCT is necessary to determine accurate
8 diagnosis, presence of risk factors, and clinical stage, all crucial
& elements for appropriate treatment selection and patient manage-
v 8 5 ment, ranging from surveillance to chemotherapy®. The NCCN
‘65 £ E Guidelines recommend managing patients with clinical stage |
s & aE-,-u & S NSGCT based on the presence or absence of lymphovascular
< % o § N 2 % s invasion or invasion of the spermatic cord or the scrotum, factors
2 S known to be associated with an increased risk of relapse®?'22,
e £ Spermatic cord extension of primary testicular tumors has been
o 5 £ o known as a predictor of recurrence and metastatic potential,
J g g E = o particularly in stage-I NSGCT, since the late eighties15'2.3’25.. Nazeer
a £ IR ] et al. reported that “cord involvement increases the likelihood of
G £ subsequent metastasis and/or disease recurrence, especially when
) s % the tumor is present at the spermatic cord resection margin”'>.
2 § ] = = g E Rodriguez et al. evaluated the correlation between local extent of
g guw ?g Srq S = primary NSGCT and the presence of metastasis in a cohort of 120
3 o £ % = e > patients and reported that metastasis occurred significantly more
% z= - 3 frequently igﬁ patients with upper or lower spermatic cord
< ® involvement=".
§ & 3 S L E The 7th edition of the AJCC staging guidelines defined TGCT
2 ] N o 3 £ with lymphovascular invasion as pT2 and those with spermagi7c
S & S = - : cord involvement, regardless of lymphovascular invasion, as pT3<’.
= o - S In 2014, the European network of uro-pathology (ENUP) dis-
< v _ 5 tributed a survey to its members (n = 225) and gxperts (n=25) to
= alsglas3l 3 assess the evaluation of TGCT and reported significant areas of
= el R N < disagreement in staging®®. Twenty-three percent of ENUP
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Table 2. Patients follow-up, disease progression, and outcome.
Patients with FU Mean FU, months Stable disease Disease progression Outcome
NED AWD DOD
DISC 15 36.7 11 (73%) 4 (27%) 7 (47%) 8 (53%) 0
ccl 14 389 9 (64%) 5 (36%) 10 (71%) 2 (14%) 1 (7%)
cLVvI 1 n/a 1 (33%) n/a 1 0 0

DISC Discontinuous involvement of spermatic cord soft tissue, CC/ Continuous cord involvement, cLVI cord lymphovascular invasion, NED No evidence of

disease, AWD Alive with disease, DOD Dead of disease.

1.00
Strata
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©
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c 050
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Fig. 3 Kaplan-Meier curve. Disease progression by tumors with
cord involvement.

members and 28% of experts would have staged a tumor deposit
in the upper spermatic cord with a separate testicular tumor
associated with vascular invasion as pT2 with a soft-tissue deposit,
meanwhile, 75% of ENUP members and 68% of experts would
have staged the same lesion as pT3 disease; the remaining
participants (2-4%) would have staged the same lesion as a
metastasis®®. More recently, McCleskey and colleagues evaluated
45 TGCT and found that in patients with NSGCT, lymphovascular
invasion in the spermatic cord without soft-tissue invasion is
associated with worse clinical stage at presentation compared
with patients with lymphovascular invasion limited to the testis®”.
Some of these studies may have provided evidence to support the
changes recently introduced to the pathologic staging based on
the type of spermatic cord involvement.

In the AJCC 8th edition, direct invasion of spermatic cord
beyond the angle of epididymis and cord is considered as pT3, but
it is specified that discontinuous involvement of the spermatic
cord and soft tissue via lymphovascular invasion should be
considered as a metastatic deposit’. Since the evidence for
staging different patterns of spermatic cord, involvement is still
limited (level 1)*°, and there are no convincing data showing
differences in clinical outcome between different types of
spermatic cord involvement, the current NCCN guidelines
recommend, for management purposes, to stage TGCT with
disco3ntinuous invasion of the spermatic cord as pT3 and not as
pM1-.

We conducted a retrospective, multi-institutional study of 46
TGCT to correlate different patterns of spermatic cord involvement
with pathologic features, clinical stage, metastatic disease, and
disease progression. Seventy-two percent of the cases were
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NSGCT and 28% SGCT. Twenty-six cases were classified as
discontinuous involvement of spermatic cord soft tissues, 17
as continuous or direct involvement of spermatic cord, and three
as spermatic cord lymphovascular invasion without soft-tissue
invasion. In our cohort, clinical stage at presentation and
metastasis at presentation were significantly different in the three
groups. However, since only three of the cases included in our
study had spermatic cord lymphovascular invasion without soft-
tissue invasion, they were excluded from additional statistical
analysis.

Lymphovascular invasion in the spermatic cord without soft
tissue invasion has been associated with worse clinical stage at
presentation when compared with lymphovascular invasion
limited to the testis?®. Gordetsky and colleagues have reported
comparable clinical stage at presentation, disease recurrence, and
survival between NSGCT with lymphovascular invasion of sper-
matic cord without direct soft-tissue involvement (n=38) and
NSGCT with spermatic cord soft-tissue invasion (n = 89), although
they did not distinguish between continuous and discontinuous
involvement of spermatic cord soft tissue'®. When we compared
continuous and discontinuous involvement of spermatic cord soft
tissue, significant differences were found in cord margin status (p
=0.044), spermatic cord tumor size (p=0.016), lymph-node
involvement at presentation (p = 0.037), clinical stage at presenta-
tion (p = 0.003), and distant metastasis at presentation (p = 0.010).

San Francisco et al. have conducted a similar study on a larger
cohort of TGCT (n = 100) diagnosed as pT3 and reclassified based
on the AJCC 8th edition guidelines into three groups: direct
invasion of spermatic cord (pT3, 78%), discontinuous involvement
of the spermatic cord stroma (pM1, 18%), or a combination of
both (pT3pM1, 4%). Although the authors were unable to identify
significant differences between pT3 and pM1 as it pertained to
clinical stage at presentation (p=0.450), and likelihood of
recurrence (p = 0.076), they concluded that statistical trends favor
that patients with discontinuous involvement of the spermatic
cord stroma have higher recurrence than patients with direct
invasion of spermatic cord®®. In keeping with these data, we found
that, after adjusting for patient’s age, tumor type, testicular tumor
size, percent of embryonal carcinoma, lymphovascular invasion,
and cord margin status, discontinuous involvement of the
spermatic cord was significantly associated (p=0.011) with
advanced clinical stage at presentation in multivariate analysis.

When comparing studies, it is worth noting that although mixed
TGCT represented the predominant tumor type in both San
Francisco’s and the present study (72% vs. 66%), and testicular
tumor size (mean 6.1 vs. 6.4cm) was similar, advanced clinical
stage at presentation was more common in San Francisco’s (98%)
compared to our (75%) cohort. In contrast to San Francisco’s, our
patients with discontinuous involvement of the spermatic cord
were more likely to present with advanced disease (92%)
compared with patients with continuous/direct involvement of
spermatic cord (47%) (p = 0.003). Since the follow-up between the
two studies is comparable [range 2-132 months in San Francisco’s
vs. 1-144 months in our study], the higher proportion of TGCT
with discontinuous involvement of the spermatic cord in our

SPRINGER NATURE

253



M.D.C. Rodriguez Pena et al.

254

Table 3. Multivariate logistic model for advance clinical stage.
OR Cl 2.5 %

Model Intercept 0.708 0.0003
DISC 71.68 5.239
Age 0.987 0.908
Testicular tumor size 1.112 0.772
Histology (SGCT vs. NSGCT) 0.212 0.003
Lymphovascular invasion 7.139 0.245

% Embryonal carcinoma 0.978 0.924
Cord margin positive 0.062 0.001

Cl 97.5 % Estimate P-value
1393.68 —0.345 0.924
5631.3 4.272 0.011
1.071 —0.014 0.740
1.628 0.106 0.564
8.397 —1.551 0.427
699.3 1.966 0.294
1.019 —0.023 0.336
0.988 —2.782 0.089

Variables related to lymph nodes and metastases that directly classify patients to advanced clinical stage were removed. OR Odds ratio, C/ Confidence interval,
Estimate Beta parameter of the logistic model, DISC Discontinuous involvement of spermatic cord soft tissue, LVI Lymphovascular invasion.

Statistically significant value are in bold.

cohort (60%) compared with the San Francisco’s cohort (18%) may
explain the discrepancy in results, as supported by a significant
Fisher's exact test between the two cohorts.

In a recent study, Scandura et al.>' analyzed various patholo-
gical predictors of metastatic disease in 219 NSGCT and found that
on univariate analysis, tumor size, percentage of embryonal
carcinoma, lymphovascular invasion, stromal rete testis invasion,
hilar soft-tissue invasion, epididymis invasion, direct spermatic
cord invasion, and tumor at spermatic cord margin were
associated with higher clinical stage. On multivariate analysis,
only lymphovascular invasion, tumor size, percentage of embry-
onal carcinoma, and stroma rete testis invasion remained
significant predictor of metastatic disease at presentation. Direct
spermatic cord invasion represented only 4% of their cases (n =
10), and most of them (80%) were associated with advanced
clinical stage, in contrast to our cohort, where tumors with direct
spermatic cord invasion were similarly distributed between
patients with advanced (47%, 8/17) and nonadvanced (53%, 9/
17) clinical stage.

In the cohort of Scandura et al.”", when embryonal carcinoma was
considered a dichotomous variable, no significant differences were
identified between clinical stage | and clinical stage II/1ll, in keeping
with other studies”®2. However, the percentage of embryonal
carcinoma was a significant predictor of higher clinical stage, and
the best-percentage cut off was =70%. In the present study, we
found no significant differences between discontinuous involve-
ment of spermatic cord soft tissue and CCl cases, neither when
considering the presence or absence of embryonal carcinoma or
when comparing its percentage; however, it is worth mentioning
that embryonal carcinoma represented more than 50% of the tumor
in 80% (12/15) of cases of discontinuous involvement of spermatic
cord soft tissue and 67% (6/9) of CCl cases.

Necchi et al. presented a novel risk classification for intermediate-
and poor-risk NSGCT where they identified four statistically
significant risk factors for overall survival: age at the time of
diagnosis, brain metastases, lung metastases, and primary mediast-
inal NSGCT*. The current staging system for testicular cancer
distinguishes between pulmonary or nonregional lymph-node
involvement (M1a), and nonpulmonary metastatic disease (M1b)°.
Using a large, population-based cancer registry, Patel and colleagues
evaluated 969 patients with metastatic TGCT, and reported that
patients with more than one extrapulmonary metastases exhibited
the worst cancer-specific survival vs. isolated pulmonary involve-
ment, and among patients with isolated extrapulmonary involve-
ment, those with brain metastases had the poorest survival, followed
by patients with liver and bone metastases®*. In our cohort, we
found that M1la versus M1b status at presentation was more
commonly associated with discontinuous involvement of spermatic
cord soft tissue (58% and 8%, respectively) than with CCl (17% and
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5%, respectively), with a significant difference (p =0.010); however,
at follow-up, there was no considerable difference between the two
groups. One of our CCl patients with multiple visceral metastases
(pulmonary, diaphragm, liver, subcutaneous anterior abdominal wall,
and peritoneal) died of disease at 5 months. Although patients with
discontinuous involvement of spermatic cord soft tissue seemed to
have a worse outcome than CCl (p = 0.059), the difference was not
statistically significant.

Since we found that discontinuous involvement of spermatic
cord was significantly associated with advanced clinical stage at
the presentation after adjusting for patients' age, tumor type,
tumor size, percent of embryonal carcinoma, lymphovascular
invasion, and cord margin status, our findings support its
classification as M1 disease in the AJCC 8th edition.

It is worth mentioning that not all national and international
datasets, which pathologists refer to in their daily practice, have
adopted the same staging system. The International Society of
Urological Pathology (ISUP) and the most recent International
Collaboration on Cancer Reporting (ICCR) datasets for neoplasia of
the testis>> have endorsed the AJCC 8th edition staging system;
similarly, the Royal College of Pathologists (RCPath), in their recent
datasets for testicular cancers, have made an effort to align with
the AJCC 8th edition%; unfortunately, the Union for International
Cancer Control (UICC) has not adopted the changes included in
the current AJCC*’.

Major strengths of our study are its international, multi-
institutional nature, the original diagnosis been performed by
genitourinary pathologists, and the relatively high number of
patients with pathologically confirmed discontinuous involvement
of the spermatic cord soft tissue; the limitations include the
variable specimen-handling protocols followed at each institution,
the fact that only representative slides of each case were available
for central review, the limited number of cases to detect some of
the recognized predictors of outcome in logistic regression
analysis, the higher number of DISC vs. CCl cases, and the lack
of follow-up for some of the patients.

In summary, our findings suggest an association between DISC
and advanced clinical stage at presentation, supporting the
designation of metastatic disease for discontinuous involvement
of spermatic cord soft tissue, as introduced by the 8th edition of
the AJCC staging.

This study describes extensively the features of DISC and CCl
and can be used to design and evaluate more ambitious projects
on this subject, necessary to ascertain our conclusion.
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