Pathology: the science behind the cure

Standards and Datasets for Reporting Cancers

Dataset for histopathology reports for testicular tumours
and post-chemotherapy residual masses (2" edition)

October 2007

Coordinators:  Dr Patricia Harnden, St James's University Hospital, Leeds
Dr Alex Freeman, University College London

Unique document number

G046

Document name

Dataset for histopathology reports for testicular tumours and post-chemotherapy
residual masses

Version number

2

Produced by

Dr Patricia Harnden and Dr Alex Freeman, on behalf of the College’s Working
Group on Cancer Services

Date active

October 2007

Date for review

October 2009

Comments

In accordance with the College’s pre-publications policy, this document was put
on The Royal College of Pathologists’ website for consultation from 15 January —
15 February 2007. Twenty pieces of feedback were received. The authors
considered them and amended the document accordingly. Please email
publications@rcpath.org if you wish to see the responses and comments.

This edition replaces the 1% edition of the Minimum dataset for testicular tumour,
published in April 2000.

Professor Carrock Sewell

Director of Publications

The Royal College of Pathologists

2 Carlton House Terrace
London, SW1Y 5AF
Tel: 020 7451 6700
Fax: 020 7451 6701

Web: www.rcpath.org

Registered charity in England and Wales, no. 261035
© 2007, The Royal College of Pathologists




CONTENTS

1 INEFOAUCTION ...t b ettt bbbttt ettt n e eneas 3
2 Clinical information required on specimen request FOrM..........cocovveeieiieiene s 4
3 Preparation of specimen before diSSECHION ..........cocoiiiiiiiiiiie e 4
4 Specimen handling and BIOCK SEIECHION ........c.coviiiiiiiice e 4
5 (Of0] (o Fo L W 1 (=] 11 OSSOSO TSP 6
6 NON-COIE TALA TTBIMS.......uiitiieiitete ettt e ettt 9
7 DT Lo ATl oo [ o T USSP URRPURURRTRTRS 10
8 Reporting of DIOPSY SPECIMENS .......ooiiiiiieie et nae s 10
9 Reporting Of frOZEN SECIONS.........oiiiiiie et 10
10 ACKNOWIBAGEIMENTS ...ivieiiiiiciieie sttt sttt et e s e b e sbeste e e saeeneeneens 11
L1 RETEIEICES ...ttt et b e et b e s e b e ae e et e b e e nr e 11
Appendix A TNM pathological Staging .........coeririiiiiiriee e 15
Appendix B SNOMED coding of testicular tUMOUIS .........ccooeieiiiiie e 18
Appendix C Reporting proforma for testicular CanCer...........oooeiiiiiieiiic e 19



INTRODUCTION

Testicular cancer is the most common cancer in men under the age of 45. The majority of
tumours are germ cell tumours, with a smaller proportion of Leydig cell, Sertoli cell and other
tumours. The incidence of germ cell tumours has been increasing since the 1940s at a rate of
3-6% per annum.'? Nevertheless, they remain relatively rare with an incidence rate of between 6
and 7 new patients per 100 000 population in the UK. Cisplatin-based chemotherapy transformed
the prognosis of patients with germ cell tumours but improvements in survival for patients with
metastatic disease have continued even during the cisplatin era, rising from 76% during the period
1977-1986 to 88% for 1987—1996.° There is evidence that patients with poor prognosis have
better outcomes when treated in larger institutions* and that this may not simply be due to stricter
adherence to treatment protocols.’

The National Institute for Health and Clinical Excellence (NICE) guidance, Improving Outcomes
in Urological Cancer (www.nice.org.uk), therefore recommended the establishment of a supra-
network specialised testicular cancer multidisciplinary team, serving a population base of 2-4
million and managing 50-100 new patients a year. Patients with testicular cancer diagnosed by
local urological multidisciplinary cancer teams should be referred to the specialist supra-network
team and the diagnostic slides made available for review. It is expected that pathologists reporting
testicular tumours and post-chemotherapy residual masses participate in an external quality
assurance scheme as recommended by the NICE guidance.

Aspects of the epidemiology, biology, clinical diagnosis and treatment, and pathological
prognostic factors of germ cell tumours have recently been reviewed.® There have been
remarkable international collaborative efforts in the field of germ cell tumours with large numbers
of randomised clinical trials, recently aimed at minimising treatment to reduce the risk of long
term sequelae, such as the development of non germ cell cancers, cardiovascular events,
infertility and sexual dysfunction,” but without compromising cure rates. The identification of
pathological factors predictive of relapse in patients with disease apparently confined to the testis
at presentation (clinical stage 1) has meant that patients at low risk can be offered surveillance.
For patients with metastatic disease, international collaboration led to the development of an
International Consensus Classification,® based on the primary site, the presence and distribution
of metastases and the level of the serum tumour markers alpha-fetoprotein (AFP), human
chorionic gonadotrophin (HCG) and lactate dehydrogenase (LDH). This was subsequently
adopted by the TNM classification system.®

Patients presenting with metastatic disease and evidence of a testicular tumour with high levels of
serum AFP and/or HCG are referred for immediate chemotherapy without prior biopsy or
orchidectomy because of the very rapid doubling times of germ cell tumours™ and the fact that
tumour volume is a determinant of outcome. However, in the absence of a testicular lesion,
biopsy may be required to differentiate between a germ cell tumour and other tumours secreting
HCG (bladder, breast, bronchus, gastrointestinal tract, kidney, lymphoid tissue) or AFP
(gastrointestinal tract, liver).

These guidelines are not based on a full evidence review but on selected papers with large
numbers of patients, often in the context of randomised clinical trials. The evidence for the
importance of histopathological features in the management of patients with germ cell tumours is
reasonably consistent, although there are intercontinental differences in the relative importance



attributed to different factors for clinical management. These guidelines therefore reflect best
clinical practice in the United Kingdom, which is broadly in line with the rest of Europe.

Guidelines for the reporting of testicular tumour specimens are required and should be adopted
for the following reasons.

1.  Subtyping and staging of testicular tumours determine subsequent clinical management and
follow-up.

2.  Consistent reporting of pathological risk factors, which vary depending on the tumour
subtype and clinical context, will allow patients to make informed decisions about their
care.

3. Adoption of a consistent approach to classification and risk assessment of testicular cancers
is essential for audit and epidemiological studies.

The following organisations have been consulted on writing the dataset:

o British Association of Urological Surgeons (BAUS)/BAUS section of oncology
) British Uro-oncology Group

o National Cancer Research Institute (NCRI) Testis Clinical Studies Group.

CLINICAL INFORMATION REQUIRED ON THE SPECIMEN REQUEST FORM

This includes laterality, the type of specimen (biopsy, simple or radical orchidectomy,
lymphadenectomy or post-chemotherapy residual mass), the anatomical origin of lymph nodes
and history of prior testicular tumours and treatment. Information concerning serum tumour
markers is useful, although results may not always be available at the time the clinicians submit
the specimen.

PREPARATION OF SPECIMENS BEFORE DISSECTION

Orchidectomy and lymphadenectomy specimens generally require fixation in formalin for 24
hours at least. Fixative can be slow to penetrate the thick testicular coverings, and therefore
careful incision into the capsule can be useful for tumour preservation. It should be noted that
‘bivalving’ of the fresh specimen can lead to bulging of the cut surfaces and the distortion can
make assessment of the relationship between the tumour and the rete and tunica difficult. Because
germ cell tumours are particularly poorly cohesive, there may also be artifactual contamination of
relevant resection margins. This spread of tumour can also mimic vascular invasion.

SPECIMEN HANDLING AND BLOCK SELECTION

A synoptic reporting proforma has been added as an aide memoire for the main features of these
neoplasms (Appendix C). The proforma extracts the dataset currently used in diagnosis and
staging. This would usually be supplemented by a more detailed written report. Aspects of best
practice in handling testicular tumour specimens have recently been reviewed.***?



4.1 Gross examination

4.1.1 Orchidectomy specimens

Subcapsular orchidectomies are generally only performed in the context of prostate cancer, and
these operations have become rarer with the uptake of medical therapy for androgen ablation.
Simple orchidectomies, usually for benign disease, involve the removal of the testis, epididymis
and very short segment of cord via the scrotum. Most patients with a clinical diagnosis of
testicular tumour undergo a radical orchidectomy, whereby the testis is removed with the tunica,
epididymis and a length of spermatic cord via an inguinal approach. Organ-sparing surgery, to
preserve a degree of natural hormonal production, is an option in specific cases, for instance in
patients with bilateral testicular tumours.**** Excision margins are inked in these cases.

Radical testicular specimens should be orientated by identifying the cord, the slightly more
bulbous head of epididymis tapering to the tail of the epididymis, separated from the testis proper
by the epididymal sinus.

Specimens are measured in three dimensions and the length of spermatic cord recorded. The
terms of proximal and distal are best avoided when referring to the cord as they can cause
confusion. A block is taken from the cord resection margin prior to incision of the tumour to
avoid contamination. Sections from the midpoint and the base of cord can also be taken at this
time, as they more commonly reveal vascular invasion than the cord resection margin. Direct
invasion into the cord, whether into the lower cord or the surrounding fibro adipose tissue outside
the tunica, should be noted for staging purposes (pT3). The parietal tunica vaginalis can then be
reflected and the presence of a hydrocele and/or adhesions noted. Unless there is invasion through
the tunica albuginea into the vaginalis, the vaginalis is often not well represented in tissue
sections as it separates from the testis. The absence of invasion should therefore be recorded at
this time for staging purposes. Breaches in the tunica are also noted. The specimen can then be
bivalved through the rete and epididymis.

In summary, the following are noted:

e  tumour location (upper pole, mid section or lower pole)

e  the appearance (solid or cystic) and colour of the tumour

e  the maximum tumour size

e the relationship of the tumour to the tunicas, rete (if identifiable), epididymis and cord
e  the presence of abnormalities in the residual normal testis.

4.1.2 Primary lymphadenectomy specimens

Although retroperitoneal lymph node dissections can be performed as an alternative to
surveillance or chemotherapy in patients with stage | disease, this is unusual in the UK. Any such
specimens are measured in three dimensions. Lymph nodes are identified and described as either
macroscopically normal or involved by tumour.

4.1.3 Excision of residual masses after chemotherapy
A complete retroperitoneal lymph node dissection may be performed in these cases but often only
the involved lymph nodes are removed (‘lumpectomy’). Specimens are measured in three
dimensions. It is useful to ink the surgical resection margins as completeness of excision is a



4.2

determinant of outcome. The masses usually consist of single or multiple lymph nodes but
occasionally visceral metastasis may be resected.

Block selection

Comprehensive sampling is essential for both primary resections and residual masses as the
identification of even small area of a different subtype can alter patient management and impact
on prognosis. Although the recommendation of one block per centimetre of tumour is usual, more
may be required to adequately represent all the macroscopically different areas of tumour as well
as the interface with surrounding structures for staging and management purposes. Conversely,
large but homogeneous tumours may require less.

4.2.1 Orchidectomy specimens for clinically localised disease

Blocks are selected to represent:

e the cord resection margin, midpoint and base of cord at least (prior to sectioning the tumour
to avoid contamination)

e the relationship of the tumour(s) to the rete testis, epididymis and cord

e the minimum distance of the tumour to the nearest inked resection margin for partial
orchidectomies

e all areas of the tumour(s) with different macroscopic appearances (solid, cystic, pale or
haemorrhagic)

o adjacent testis including the capsule, a common site for vascular invasion
o uninvolved testis.

4.1.2 Retroperitoneal lymph node dissections and post-chemotherapy residual masses

Blocks are selected to represent:

o all areas of the positive node(s) with different macroscopic appearances (solid, cystic, pale
or haemorrhagic)

e the minimum distance of the tumour to the nearest inked resection margin

e all macroscopically negative nodes to search for micrometastatic disease.

For post-chemotherapy residual masses, particularly in the absence of a biopsy diagnosis prior to
treatment, it is often useful to include areas of necrosis as ghost outlines of the tumour often
remain and allow the distinction between seminoma and teratoma.

CORE DATA ITEMS
Classification of testicular tumours

There are two major classifications of germ cell tumours, the British Testicular Tumour Panel
(BTTP)™>'" and the World Health Organization (WHO).*® The BTTP classification was based on
a review of over 1000 cases with clinical outcome, prior to the introduction of platinum based
therapy. Whereas the WHO classification lists tumour subtypes individually, the BTTP tends to
group different patterns of differentiation into categories that were clinically relevant at the time.
The BTTP approach led to the early recognition of the malignant potential of testicular tumours



entirely composed of differentiated, somatic elements in the adult male,* and the use of teratoma
differentiated rather than mature teratoma to distinguish them from their ovarian counterparts,
which are essentially benign. The malignant nature of these tumours in adult'®?° but not pre-
pubertal®** males was subsequently confirmed. Unfortunately, the category of teratoma in the
WHO classification contains both benign and malignant tumours. Dermoid cysts are classified as
teratomas, yet are considered to be benign,'®*? although only a very small number of cases have
been reported. It is essential for clinical management purposes that it is clear that tumours
composed entirely of differentiated somatic elements can metastasise and the term of teratoma
differentiated appears to convey that understanding. Furthermore, these tumours are refractory to
germ cell type chemotherapy, and can undergo secondary transformation towards a somatic
malignancy. This was only clearly recognised and characterised relatively recently®* and was not
described in the BTTP classification. Equally, the BTTP only catalogued trophoblastic tumours
with a biphasic pattern equivalent to choriocarcinoma. The few cases of cystic trophoblastic
tumour were described subsequently, usually in post-chemotherapy residual masses, and they
appear 1o be associated with good prognosis.®?® Placental site trophoblastic tumours are even
rarer.””

Correlations between the major categories of BTTP and the WHO classifications are easy to
draw, as shown in table below.

WHO

BTTP

Seminoma

Seminoma with syncytiotrophoblastic cells
Spermatocytic seminoma

Embryonal carcinoma

Yolk sac tumour

Trophoblastic tumours
Choriocarcinoma

Other trophoblastic tumours

Monophasic choriocarcinoma
Placental site trophoblastic tumour
Teratoma
Dermoid cyst

Monodermal teratoma

Teratoma with somatic type malignancies
Mixed forms

Mixed embryonal carcinoma and teratoma

Mixed teratoma and seminoma

Choriocarcinoma and teratoma/embryonal
carcinoma

Seminoma

Spermatocytic seminoma

Malignant teratoma undifferentiated (may
include areas of yolk sac tumour)

Yolk sac tumour if in pure form (prepubertal
males mainly)

Malignant teratoma trophoblastic
Not included in the BTTP classification as only

described subsequently in the testis.

Teratoma differentiated

Not described.

Malignant teratoma intermediate
Combined teratoma differentiated and
seminoma

Malignant teratoma trophoblastic




The BTTP classification offers a convenient summary for clinical purposes, particularly for
tumours with complex histology. The central issue is that of clear understanding between
pathologists and other clinicians, and a practical solution to ensure this is to list all the different
elements of the tumour as per WHO classification but provide a summary by the BTTP as well as
the WHO classification.

Pathological prognostic factors in stage | disease

For classical seminomas, tumour size (up to 40 mm versus over 40 mm), invasion of the rete
testis and vascular invasion (lymphatic and/or venous) have been identified as risk factors for
relapse®® and are used in some centres to identify patients who may benefit from adjuvant
radiotherapy or chemotherapy® rather than surveillance. Invasion into the rete testis was defined
as direct spread into the stroma of the rete testis and not tubular involvement (pagetoid spread of
intratubular germ cell neoplasia or luminal invasion) in the pooled analysis of large surveillance
studies.? It should be emphasised that the assessment of vascular invasion can be particularly
difficult in seminomas due to the extremely friable nature of the tumour, hence the need for
careful handling as emphasised earlier.

For teratomas/nonseminomatous germ cell tumours, vascular invasion (lymphatic and/or venous)
has consistently been identified as a risk factor®* and is used to guide management. The
presence and extent of undifferentiated teratoma has also been shown to be predictive,®*** but not
always on multivariate analysis.** In teratoma differentiated, the presence of immature elements
is not a prognostic factor but the development of secondary malignant transformation,
characterised by an invasive growth pattern, is associated with poor prognosis unless complete
surgical excision is achievable.?

Metastatic disease and post-chemotherapy residual masses

The role of pathology in metastatic disease is to confirm the diagnosis of a germ cell tumour if
there is clinical uncertainty. However, prognosis and treatment decisions are then based on the
International Consensus Classification.?

Serum markers and imaging are used to assess response to chemotherapy. Residual masses may
persist after completion of treatment. Patients with seminoma do not generally require resection
of a persistent mass, as the presence of residual viable seminoma and the development of
recurrence are rare.*®*® On the other hand, in patients with teratoma, two thirds of resections
contain viable disease, and it is not possible to identify preoperatively those with fibrosis or
necrosis only.*?’ The presence of germ cell elements other than teratoma differentiated, seen in
20-30% of cases, and incomplete resection are independent risk factors for progression.®’=* The
presence of undifferentiated teratoma has been identified as the single most significant risk factor
for progression in patients with complete resections.® Patients with teratoma differentiated in
their primary orchidectomy are more likely to have an incomplete response®® and are at higher
risk of harbouring teratoma differentiated in residual masses, and therefore viable persistent
tumour. However the absence of teratoma differentiated from the primary tumour does not
preclude its presence in metastases.*"*? The presence of cytologically atypical epithelial or
mesenchymal elements in teratoma differentiated is not uncommon in post-chemotherapy
specimens and does not alter prognosis. However, if the somatic cells show n invasive pattern,



this is indicative of secondary transformation towards a somatic malignancy, which is associated
with a higher risk than teratoma differentiated alone.*®

Summary of core data items

5.1 Clinical
e  Type of specimen and procedure.
e  Anatomic site.

5.2 Pathological
5.2.1 Orchidectomy specimens

5211 Macroscopic items
o Number, location and description of tumour(s).
. Tumour size.
o Margin status.

5212 Microscopic items
e Tumour subtype(s).
o Invasion of the rete testis (classical seminoma) or epididymis.
o Direct invasion of the cord.

e  Vascular (lymphatic and/or venous) invasion (unusually for the TNM system, microscopic
vascular invasion contributes to staging).

e  Cord resection margin (radical orchidectomies).
o Surgical margin status (partial orchidectomies).
o Primary tumour category (pT stage).

o Regional nodal status (pN stage) including number involved relative to total number and
level of positive nodes.

o Presence or absence of intratubular germ cell neoplasia.

5.2.2 Lymphadenectomies or resections of residual masses
e Tumour subtype(s).
e  Viability of the tumour(s).
o Margin status.

6 NON-CORE DATA ITEMS

o Proportion of undifferentiated teratoma.
o Presence of normal spermatogenesis.



7.1

7.2

8.1

8.2

DIAGNOSTIC CODING

TNM classification

The 6™ edition of TNM? is recommended — see Appendix A.

SNOMED coding
See Appendix B.

REPORTING OF BIOPSY SPECIMENS

Testicular biopsies are most commonly performed in the context of infertility and intratubular
germ cell neoplasia may be an ‘incidental’ finding. The rationale for performing contralateral
biopsies in patients with germ cell tumours is to offer low-dose irradiation to prevent the
development of an invasive germ cell tumour and the need for a second orchidectomy and
therefore complete androgen ablation. However, the value of routine biopsies is controversial** as
the overall prevalence is low (approximately 5%) and up to a quarter of patients treated for
intratubular germ cell neoplasia develop androgen insufficiency requiring testosterone
supplementation.* Nevertheless, patients with an atrophic contralateral testis and who present
before the age of 31 appear to be at higher risk*® and may be offered biopsy.

Generally three levels are taken. It is useful to retain spare sections of immunocytochemistry in
case of doubt about the diagnosis of intratubular germ cell neoplasia. A Feulgen stain can be
useful for the rapid identification of spermatozoa as they are bright red in a blue background.

Opinions are divided concerning the value of Bouin's fixation."**" It offers better cytological
detail and allows a better assessment of spermatogenesis but can adversely affect the results of
immunocytochemistry. Formalin fixation can induce artefact with ballooning of the cytoplasm,
mimicking neoplasia, but most cases can be resolved with the use of markers.

Macroscopic items

Biopsies are measured and completely embedded.

Microscopic items

e  Approximate number of tubular cross-sections present.
e  Assessment of spermatogenesis.
o Presence or absence of intratubular germ cell neoplasia.

REPORTING OF FROZEN SECTIONS

Frozen sections of testicular lesions are rarely required as ultrasound diagnosis is extremely
reliable. However, they may be requested to confirm the diagnosis prior to orchidectomy in
patients with bilateral tumours or if clinical findings are equivocal. The identification of
undifferentiated teratoma is usually straightforward but the distinction between seminoma with a
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10.

prominent granulomatous reaction and a reactive process may be difficult. Similarly, the
distinction between teratoma differentiated and an epidermal cyst is compromised by the problem
of sampling as the diagnosis of teratoma differentiated is made on the demonstration of skin
appendages, non-squamous somatic elements or intratubular germ cell neoplasia. Urologists and
their patients must be made aware of the inherent difficulties of the technique and these potential
pitfalls.

ACKNOWLEDGEMENTS

The authors acknowledge the collaboration and help of Dr D Berney, Consultant Pathologist,
Barts and the London NHS Trust; Dr S Harland, Consultant Oncologist, University College
London and Dr B Naylor, Consultant Pathologist (retired), Airedale General Hospital, Keighley,
in preparing this dataset.

REFERENCES

Giwercman A, Carlsen E, Keiding N, Skakkebaek NE. Evidence for increasing incidence of
abnormalities of the human testis: a review. Environ Health Perspect 1993;101 Suppl 2:65-71.

Swerdlow AJ, dos Santos Silva I, Reid A, Qiao Z, Brewster DH, Arrundale J. Trends in cancer
incidence and mortality in Scotland: description and possible explanations. Br J Cancer 1998;77
Suppl 3:1-54.

Sonneveld DJ, Hoekstra HJ, van der Graaf WT, Sluiter WJ, Mulder NH, Willemse PH et al.
Improved long term survival of patients with metastatic nonseminomatous testicular germ cell
carcinoma in relation to prognostic classification systems during the cisplatin era. Cancer
2001;91:1304-1315.

Collette L, Sylvester RJ, Stenning SP, Fossa SD, Mead, GM, de Wit R et al. Impact of the
treating institution on survival of patients with ‘poor-prognosis’ metastatic nonseminoma.
European Organization for Research and Treatment of Cancer Genito-Urinary Tract Cancer
Collaborative Group and the Medical Research Council Testicular Cancer Working Party. J Natl
Cancer Inst 1999;91:839-846.

Harding MJ, Paul J, Gillis CR, Kaye SB. Management of malignant teratoma: does referral to a
specialist unit matter? Lancet 1993;341:999-1002.

Horwich A, Shipley J, Huddart R. Testicular germ-cell cancer. Lancet 2006;367:754—-65.

Fossa SD. Long-term sequelae after cancer therapy — survivorship after treatment for testicular
cancer. Acta Oncol 2004;43(2):134-41.

International Germ Cell Consensus Classification: a prognostic factor-based staging system for
metastatic germ cell cancers. International Germ Cell Cancer Collaborative Group. J Clin Oncol
1997;15:594-603.

Sobin LH, Wittekind C. TNM Classification of Malignant Tumours (6" edition). New York:
Wiley-Liss; 2002.

Price P, Hogan SJ, Bliss JM, Horwich A. The growth rate of metastatic nonseminomatous germ
cell testicular tumours measured by marker production doubling time I1. Prognostic significance
in patients treated by chemotherapy. Eur J Cancer 1990;26:453-457.

11



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Winstanley AM, Mikuz G, Debruyne F, Schulman CC, Parkinson MC. Handling and reporting of
biopsy and surgical specimens of testicular cancer. Eur Urol 2004;45:564-573.

Berney DM. A practical approach to the reporting of germ cell tumours of the testis. Curr Diag
Pathol 2005;11:151-161.

Schmoll HJ, Souchon R, Krege S, Albers P, Beyer J, Kollmannsberger C et al. European
consensus on diagnosis and treatment of germ cell cancer: a report of the European Germ Cell
Cancer Consensus Group (EGCCCG). Ann Oncol 2004;15:1377-1399.

Heidenreich A, Weissbach L, Holtl W, Albers P, Kliesch S, Kohrmann KU, et al. Organ sparing
surgery for malignant germ cell tumor of the testis. J Urol 2001;166:2161-2165.

Pugh RC. Pathology of the testis. Oxford, London, Edinburgh, Melbourne: Blackwell Scientific
Publications, 1976.

Collins DH, Pugh RC. Classification and Frequency Of Testicular Tumours. Br J Urol 1964;
36:1-11.

Pugh RC, Cameron KM. Relative Malignancy of Testicular Tumours. Br J Urol 1964;36:
107-111.

Eble J, Sauter G, Epstein J, Sesterhenn I. Pathology and Genetics of Tumours of the Urinary
System and Male Genital Organs. Lyon: IARC Press, 2004.

Stevens MJ, Norman AR, Fisher C, Hendry WF, Dearnaley DP, Horwich A. Prognosis of
testicular teratoma differentiated. Br J Urol 1994;73:701-706.

Leibovitch I, Foster RS, Ulbright TM, Donohue JP. Adult primary pure teratoma of the testis. The
Indiana experience. Cancer 1995;75:2244-2250.

Rushton HG, Belman AB, Sesterhenn |, Patterson K, Mostofi FK. Testicular sparing surgery for
prepubertal teratoma of the testis: a clinical and pathological study. J Urol 1990;144:726-730.

Weissbach L, Altwein JE, Stiens R. Germinal testicular tumors in childhood. Report of
observations and literature review. Eur Urol 1984;10:73-85.

Ulbright TM. Germ cell tumors of the gonads: a selective review emphasizing problems in
differential diagnosis, newly appreciated, and controversial issues. Mod Pathol 2005;18 Suppl
2:561-79.

Motzer RJ, Amsterdam A, Prieto V, Sheinfeld J, Murty VV, Mazumdar M et al. Teratoma with
malignant transformation: diverse malignant histologies arising in men with germ cell tumors. J
Urol 1998;159:133-138.

Ulbright TM, Loehrer PJ. Choriocarcinoma-like lesions in patients with testicular germ cell
tumors. Two histologic variants. Am J Surg Pathol 1988;12:531-541.

Ulbright TM, Henley JD, Cummings OW, Foster RS, Cheng L. Cystic trophoblastic tumor: a
nonaggressive lesion in postchemotherapy resections of patients with testicular germ cell tumors.
Am J Surg Pathol 2004;28:1212-1216.

Ulbright TM, Young RH, Scully RE. Trophoblastic tumors of the testis other than classic
choriocarcinoma: ‘monophasic’ choriocarcinoma and placental site trophoblastic tumor: a report
of two cases. Am J Surg Pathol 1997;21:282-288.

Suurmeijer AJ, Gietema JA, Hoekstra HJ. Placental site trophoblastic tumor in a late recurrence
of a nonseminomatous germ cell tumor of the testis. Am J Surg Pathol 2004;28:830-833.

12



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Warde P, Specht L, Horwich A, Oliver T, Panzarella T, Gospodarowicz M et al. Prognostic
factors for relapse in stage | seminoma managed by surveillance: a pooled analysis. J Clin Oncol
2002;20:4448-4452.

Aparicio J, Germa JR, Garcia del Muro X, Maroto P, Arranz JA, Saenz A et al. Risk-adapted
management for patients with clinical stage | seminoma: the Second Spanish Germ Cell Cancer
Cooperative Group study. J Clin Oncol 2005;23:8717-8723.

Albers P, Siener R, Kliesch S, Weissbach L, Krege S, Sparwasser C, et al. Risk factors for relapse
in clinical stage | nonseminomatous testicular germ cell tumors: results of the German Testicular
Cancer Study Group Trial. J Clin Oncol 2003;21:1505-1512.

Jacobsen GK, Rorth M, Osterlind K, von der Maase H, Jacobsen A, Madsen EL, et al.
Histopathological features in stage I non-seminomatous testicular germ cell tumours correlated to
relapse. Danish Testicular Cancer Study Group. Apmis 1990;98:377-382.

Read G, Stenning SP, Cullen MH, Parkinson MC, Horwich A, Kaye SB, et al. Medical Research
Council prospective study of surveillance for stage I testicular teratoma. Medical Research
Council Testicular Tumors Working Party. J Clin Oncol 1992;10:1762-1768.

Sesterhenn IA, Weiss RB, Mostofi FK, Stablein DM, Rowland RG, Falkson G, et al. Prognosis
and other clinical correlates of pathologic review in stage | and Il testicular carcinoma: a report
from the Testicular Cancer Intergroup Study. J Clin Oncol 1992;10:69-78.

Albers P, Weissbach L, Krege S, Kliesch S, Hartmann M, Heidenreich A, et al. Prediction of
necrosis after chemotherapy of advanced germ cell tumors: results of a prospective multicenter
trial of the German Testicular Cancer Study Group. J Urol 2004;171:1835-1838.

Horwich A, Paluchowska B, Norman A, Huddart R, Nicholls J, Fisher C, et al. Residual mass
following chemotherapy of seminoma. Ann Oncol 1997;8(1):37-40.

Hendry WF, Norman AR, Dearnaley DP, Fisher C, Nicholls J, Huddart RA, et al. Metastatic
nonseminomatous germ cell tumors of the testis: results of elective and salvage surgery for
patients with residual retroperitoneal masses. Cancer 2002;94:1668-1676.

Cagini L, Nicholson AG, Horwich A, Goldstraw P, Pastorino U. Thoracic metastasectomy for
germ cell tumours: long term survival and prognostic factors. Ann Oncol 1998;9:1185-1191.

Stenning SP, Parkinson MC, Fisher C, Mead GM, Cook PA, Fossa SD, et al. Postchemotherapy
residual masses in germ cell tumor patients: content, clinical features, and prognosis. Medical
Research Council Testicular Tumour Working Party. Cancer 1998;83:1409-1419.

Rabbani F, Gleave ME, Coppin CM, Murray N, Sullivan LD. Teratoma in primary testis tumor
reduces complete response rates in the retroperitoneum after primary chemotherapy. The case for
primary retroperitoneal lymph node dissection of stage Ilb germ cell tumors with teratomatous
elements. Cancer 1996;78:480-486.

Sheinfeld J, Motzer RJ, Rabbani F, McKiernan J, Bajorin D, Bosl GJ. Incidence and clinical
outcome of patients with teratoma in the retroperitoneum following primary retroperitoneal
lymph node dissection for clinical stages | and I1A nonseminomatous germ cell tumors. J Urol
2003;170:1159-1162.

Beck SD, Foster RS, Bihrle R, Ulbright T, Koch MO, Wahle GR, et al. Teratoma in the
orchiectomy specimen and volume of metastasis are predictors of retroperitoneal teratoma in
post-chemotherapy nonseminomatous testis cancer. J Urol 2002;168:1402-1404.

13



43.

44,

45,

46.

47.

48.

Davey DD, Ulbright TM, Loehrer PJ, Einhorn LH, Donohue JP, Williams SD. The significance
of atypia within teratomatous metastases after chemotherapy for malignant germ cell tumors.
Cancer 1987;59:533-539.

Heidenreich A, Moul JW. Contralateral testicular biopsy procedure in patients with unilateral
testis cancer: is it indicated? Semin Urol Oncol 2002;20:234-238.

Dieckmann KP, Classen J, Loy V. Diagnosis and management of testicular intraepithelial
neoplasia (carcinoma in situ) — surgical aspects. Apmis 2003;111:64-68.

Harland SJ, Cook PA, Fossa SD, Horwich A, Mead GM, Parkinson MC, et al. Intratubular germ
cell neoplasia of the contralateral testis in testicular cancer: defining a high risk group. J Urol
1998;160:1353-1357.

Dieckmann KP, Krege S, Weissbach L. Re: Winstanley AM, Mikuz G, Debruyne F, Schulman
CC, Parkinson MC. Handling and reporting of biopsy and surgical specimens of testicular cancer
(Eur Urol 2004;45:564-573). Eur Urol 2004;46:538.

Sobin LH, Wittekind C. TNM Classification of Malignant Tumours (5" edition). New York: John
Wiley, 1997.

14



APPENDIX A TNM PATHOLOGICAL STAGING (6TH EDITION, UICC?®)

The classification applies only to germ cell tumours of the testis. The assessment of the serum tumour
markers alpha-fetoprotein (AFP), human chorionic gonadotropin (hCG) and lactate dehydrogenase
(LDH) contributes to the staging. Although pathologists may not be aware of specific levels to allow
stage grouping, the details are provided here for information.

The major change in the 6" edition” compared with the 5" edition*® affects the assessment of nodes and
applies to all cancer sites. A tumour nodule in the connective tissue of the lymph drainage area is
classified as a regional lymph node metastasis if the nodule has the form and smooth contour of a
lymph node, even in the absence of histologically proven residual lymph node tissue.

pT Primary tumour

pTx  Primary tumour cannot be assessed (used if no radical orchidectomy has been performed,
except for pTis and pT4, where radical orchidectomy is not always necessary for classification
purposes).

pTO  No evidence of primary tumour (e.g. histological scar in testis).
pTis Intratubular germ cell neoplasia (carcinoma in situ).

pT1  Tumour limited to testis and epididymis without vascular/lymphatic invasion; tumour may
invade tunica albuginea but not tunica vaginalis.

pT2  Tumour limited to testis and epididymis with vascular/lymphatic invasion, or tumour extending
through tunica albuginea with involvement of tunica vaginalis.

pT3  Tumour invade spermatic cord with or without vascular/lymphatic invasion.
pT4  Tumour invade scrotum with or without vascular/lymphatic invasion.

In the case of multiple tumours, the tumour with the highest T category should be classified and the
multiplicity or number of tumours should be indicated in parentheses, e.g. pT2 (m) or pT2 (5).

pN  Regional lymph nodes

The regional lymph nodes are the abdominal para-aortic (periaortic), preaortic, interaortocaval
precaval, paracaval, retrocaval, and retroaortic nodes. Nodes along the spermatic vein should be
considered regional.

Laterality does not affect the N classification.
The intrapelvic and the inguinal nodes are considered regional after scrotal or inguinal surgery.

pNx  Regional lymph nodes cannot be assessed.
PNO  No regional lymph node metastasis.

pN1 Metastasis with a lymph node mass 2 cm or less in greatest dimension and 5 or fewer positive
nodes, none more than 2 cm in greatest dimension.
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pN2

pN3

pMX
pMO

pM1

SX

SO

S1
S2

S3

Metastasis with a lymph node mass more than 2 cm but not more than 5 cm in greatest
dimension; or more than 5 nodes positive, none more than 5 cm; or evidence of extranodal
extension of tumour.

Metastasis with a lymph node mass more than 5 cm in greatest dimension.

Distant metastasis

Distant metastasis cannot be assessed.

No distant metastasis.

Distant metastasis

pMZla Non-regional lymph node(s) or lung

pM1b Other sites.

Serum tumour markers
Serum marker studies not available or not performed.
Serum marker study levels within normal limits.
LDH hCG (mIU/ml) AFP (ng/ml)
<15xN and <5000 and <1000
15-10xN or 5000-50,000 or 1000-10,000

>10x N or >50,000 or >10,000

N indicates the upper limit of normal for the LDH assay.

Stage grouping

Stage 0 pTis NO MO S0,SX
Stage | pT1-4 NO MO SX
Stage IA pT1 NO MO SO
Stage IB pT2 NO MO SO
PT3 NO MO SO
pT4 NO MO SO
Stage IS Any pT/TX NO MO S1-3
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Stage 11
Stage 1A

Stage 11B

Stage 11C

Stage 111
Stage A

Stage 11IB

Stage I1IC

Any pT/TX
Any pT/TX
Any pT/TX
Any pT/TX
Any pT/TX
Any pT/TX
Any pT/TX

Any pT/TX
Any pT/TX
Any pT/TX
Any pT/TX
Any pT/TX
Any pT/TX
Any pT/TX
Any pT/TX

N1-3
N1
N1
N2
N2
N3
N3

Any N
Any N
Any N
N1-3

Any N
N1-3

Any N
Any N

MO
MO
MO
MO
MO
MO
MO

M1, Mla
M1, Mla
M1, Mla
MO
M1, Mla
MO
M1, Mla
M1b
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SO
S1
SO
S1
SO
S1

SX
SO
S1
S2
S2
S3
S3
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APPENDIXB SNOMED CODING OF TESTICULAR TUMOURS

Right testis T78010
Left testis T78020
Side unknown T78000
Right epididymis T79110
Left epididymis T79120
Side unknown T 79100
Spermatic cord T79300
Seminoma, classical M90613
Seminoma, metastatic M90616
Spermatocytic seminoma M90633
Malignant teratoma undifferentiated M90823
MTU, metastatic M90826
Teratoma differentiated M90801
TD, metastatic M90806
Malignant teratoma trophoblastic M91003
Leydig cell tumour M86500
Sertoli cell tumour M86310
Sex cord stromal tumour M85901
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APPENDIXC REPORTING PROFORMA FOR TESTICULAR CANCER

Surmame.........ooveeeiiienennnn. Forenames...........c.cooveevneee. Date of birth............ Sex....
Hospital..........ccooveeiieennnis Hospital N0..........c.ccovveeni NHSNO.........cevvens

Date of receipt.................... Date of reporting................... Reportno................
Pathologist..............covevnenne SUMGEON.....uevie e ceeeeene,

Nature of specimen/procedure and core macroscopic items

Biopsy (1 Right [} Orchidectomy [} Right (1  Retroperitoneal lymph node dissection [
Left O Left O
Partial [
Tumour location .......................
Maximum tumour size ............... (mm)
Nodes Yes [ No [
Please specify origin...............

Surgical margins Negative [ Positive [ Site(S)....covvevvnnnnn.

Distance to the nearest margin ....... (mm)
Core microscopic items
Tumour | Germ cell tumour (1 | Non germ cell 0
type/s Classical seminoma (1 | Leydig cell tumour 0
(one or | Spermatocytic seminoma (1 | Sertoli cell tumour 0
more) Undifferentiated teratoma/embryonal carcinoma | | Undifferentiated sex cord/stromal | |
Yolk sac tumour (1 | Other 0
Malignant teratoma trophoblastic/choriocarcinoma [1 | Please specCify:.......ccoovvviiiiiiinenennnn.
Teratoma differentiated/teratoma 0
Other 0
Please SPECITY: ...t e

No evidence of primary tumour (e.g. scar in testis, pTQ) Yes [J No [J
Intratubular germ cell neoplasia only (pTis) Yes [ No [
Tumour limited to testis/epididymis without vascular invasion, invasion Yes [J No [J
of tunica albuginea but not vaginalis (pT1)
Tumour limited to testis/epididymis but tunica vaginalis involvement (pT2) Yes (] No []
Tumour limited to testis/epididymis with vascular invasion (pT2) Yes [J No [
Tumour invades spermatic cord with or without vascular invasion (pT3) Yes [J No [
Tumour invades scrotum with or without vascular invasion (pT4) Yes [J No []
Margins N/A [1 Positive (1 Site(S).evvveerrureannnn.
Negative [ Distance to the nearest margin ....... (mm)
BTTP classification If seminoma, invasion intorete  Yes [ No []
pPTNM stage: pT ......... PN......... pM....... SNOMED codes
T Mo,
T Mo
Signature of pathologist.............cooiiiiii Date.......ovviiiieiee
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