Tumour dimensions (Core)

Reasons for accurate tumour measurement

Measurement of tumour dimensions in cervical carcinomas is important for accurate International
Federation of Gynaecology and Obstetrics (FIGO) staging of early cervical cancers, patient management
and prognostication.? The largest measure of horizontal extent and the depth of invasion should be
measured in millimetres for all tumours (Figure 1). Although the 2018 FIGO revision removed horizontal
extent as a parameter for early stage cervical cancer, it should still be reported as this gives a more
complete picture of the extent of tumour and also allows for data collection for future studies to assess
the importance of horizontal extent (refer to PROVISIONAL PATHOLOGICAL STAGING, Table 2).34
Furthermore, the horizontal extent is also important to appreciate the tumour volume. There are
multiple problems with regard to measuring cervical tumours and these are discussed in detail in this
section. In addition, it may not be possible to provide accurate tumour dimensions in fragmented or
thermally damaged specimens. In situations where the tumour extends to resection margins, the
tumour dimensions should be qualified by use of the term ‘at least’ to indicate that the measurements
may not indicate the true/final tumour size.®

In most datasets, separate gross and microscopic measurements are mandated but this may result in
confusion if different measurements are given. Some tumours (especially larger ones) are more
accurately measured grossly while others (especially smaller tumours and some larger tumours with a
diffusely infiltrative pattern or with marked tumour associated fibrosis) are best measured (or can only
be measured) microscopically. In this dataset, separate gross and microscopic measurements are not
included but rather one set of measurements is required which is based on a correlation of the gross
and microscopic features with gross examination being more important in some cases and microscopic
examination in others. A few other points are emphasised:

1. In providing the final tumour dimensions, the measurements in any prior specimens, for
example loop/cone excisions, will need to be taken into account. Although it may overestimate
the maximum horizontal extent, it is recommended to add together the maximum horizontal
measurement in different specimens when calculating the final horizontal extent. However,
adding the measurements of multiple specimens is sometimes challenging and may not always
be possible. The depth of invasion can be taken as the maximum depth of invasion in any one
specimen. Similar comments pertain if loop/cone excisions are received in more than one piece
and where multifocal tumour can be excluded.

2. Many cervical carcinomas of large size or advanced stage are treated by chemoradiation,
without surgical resection, once the diagnosis has been confirmed on a small biopsy specimen.
In such cases, the tumour dimensions will be derived from clinical examination and the
radiological appearances. As indicated previously, this dataset applies only to
excision/resection specimens and not to small biopsy specimens.

3. Occasionally resections are undertaken following chemoradiation for cervical carcinoma. In
such cases, there may be no residual tumour or only small microscopic foci making it
impossible to assess the tumour dimensions. In such cases, the pre-treatment clinical or
radiological tumour dimensions should be used for staging and the dimensions of the tumour
in the resection should not be used for staging purposes. The exception is for those
jurisdictions that use the TNM Staging System which includes the ‘y’ prefix for staging cancers
post-treatment.

Specific situations where tumour measurements are important include:

1. Small carcinomas where accurate depth of invasion measurement is paramount in
distinguishing between FIGO Stage IA1, IA2 and small IB1 neoplasms.>* As well as providing an
accurate stage, this may also be critical in dictating patient management. For example, FIGO
IA1 neoplasms are often treated by local excision ensuring that the margins are clear of pre-
invasive and invasive disease while IA2 and IB1 neoplasms are usually treated by radical surgery
(radical hysterectomy or trachelectomy).



2. In patients with FIGO Stage IB tumours treated by radical hysterectomy, the tumour size is
often one of the parameters used, in conjunction with depth of invasion of the cervical wall in
thirds, presence or absence of lymphovascular invasion (LVI) (Sedlis criteria) and distance to
margins in assessing the need for adjuvant therapy.®

3. The tumour measurements may be important in helping to determine whether radical
hysterectomy or trachelectomy is performed; sometimes a cut-off size of 20 mm is used for
performing a radical trachelectomy, although some surgeons would still perform this
procedure for larger size lesions. Following radical trachelectomy, the recurrence rate is
statistically higher with tumour size greater than 20 mm and rates of adjuvant treatment are
higher.”® There is also a trend towards more conservative surgery (simple as opposed to radical
hysterectomy) in patients with tumours less than 20 mm as the probability of parametrial
infiltration is very low.

4. Several studies have shown that in FIGO Stage IB1 cervical carcinomas, a cut-off size of 20 mm
may be of prognostic value.>° In the 2018 FIGO Staging System, a cut-off of 20 mm
distinguishes between Stage IB1 and IB2 carcinomas.>* A cut-off of 40 mm is also of prognostic
significance and is used in FIGO 2018 to distinguish between FIGO Stage I1B2 and IB3 neoplasms
and between Stage IIA1 and IIA2 neoplasms.®>*1!

Measurement of horizontal extent of tumour

Although the 2018 FIGO Staging System no longer utilises horizontal extent of tumour (Figures 1 and 2)
to stage microscopic cervical carcinomas, it is still recommended to provide the information in
pathology reports for a more complete assessment of tumour characteristics i.e., tumour length or
width, measurements ‘b’ or ‘c’ in Figure 1.3 Stage IB in the 2018 FIGO Staging System uses tumour size
cut-off values of 20 mm and 40 mm to distinguish IB1 (€20 mm), IB2 (>20 mm and <40 mm) and IB3
(>40 mm).>* Therefore, as discussed earlier for large tumours, this may best be done grossly if large
block processing is not available, because in many cases these neoplasms will need to be submitted in
multiple cassettes and the maximum tumour dimension may not be represented on a single slide. If a
gross measurement is not performed in large circumferential tumours, there is a risk of overestimating
the maximum horizontal extent of the tumour. This can occur when a circumferential tumour is
‘opened-up’ and submitted in several sequential cassettes. When the other horizontal dimension (the
third dimension) is calculated by adding up sequential slices in this situation (see below), this may result
in an artificially greater measurement than is accurate. In the cases where no grossly visible tumour is
present, yet there is extensive stromal invasion (e.g., so called ‘barrel cervix’), if tumour is present in
multiple sections, the pathologist should attempt to give the most representative measurement based
on the size of the cervix, the number of sections involved and possibly the quadrants that are involved.
If a circumferential tumour without a grossly visible and measurable mass has full thickness stromal
invasion of the cervical wall involving all quadrants, the diameter of the cervix can be used as a
reasonable approximation of tumour size. If the circumferential tumour does not invade the full
thickness of the cervical wall, then the deepest invasion and largest horizontal extent as measured on
any single slide should be reported, along with the number of blocks involved by invasive carcinoma.

In smaller neoplasms, the horizontal extent is best determined histologically (Figure 2). One horizontal
dimension is the measurement in a single slide in which the extent of invasion is the greatest (Figure 2,
measurement ‘e’). If the invasive focus is only represented in one block, then the other horizontal
dimension is taken to be the thickness of the block (usually 2.5-3 mm or estimated as indicated below).
In some cases, the maximum horizontal extent may need to be calculated in the manner below if this is
not represented in one section but is spread over several adjacent sections (Figure 1, measurement ‘c’).
If invasive carcinoma is present in several adjacent sections of tissue and the invasive foci co-localise in
the sections, the horizontal extent of the carcinoma should be calculated by an estimate of the
thickness of the blocks, which is determined from the macroscopic dimensions of the specimen and the
number of blocks taken. However, pathologists should be mindful that thickness of large or outsize
blocks can vary from block to block, as compared with standard-sized blocks. Whilst it is acknowledged
that measurements from calculating block thickness may be somewhat inaccurate, it will in some cases
be the only way to determine the maximum horizontal extent and this may affect staging, especially in



small tumours. Some key points regarding measurement of the horizontal extent of tumours are
outlined below:

1. Inacase where a single tongue of stromal invasion is seen in continuity with the epithelium of
origin (surface or glandular), the width of the single focus of invasion is measured across the
invasive tongue.

2. Where clustered foci of stromal invasion arise close together from a single crypt or from
dysplastic surface epithelium as detached cell groups, the maximum horizontal extent must
encompass all the foci of invasion in the immediate area and the horizontal extent should be
measured from the edge at which invasion is first seen to the most distant edge at which
invasion is detected.

3. Where several foci of invasion arise in one single piece of cervical tissue as separate foci of
invasion, but in close proximity (see section below on measurement of multifocal carcinomas),
either as contiguous tongues of invasion or detached epithelial groups, the maximum
horizontal extent is taken from the edge at which invasion is first seen to the most distant edge
at which invasion is detected. The small amount of intervening tissue with no invasion (usually
with in situ neoplasia) is included in the measurement.

Measurement of depth of invasion

The maximum depth of invasion must be measured in all cases (Figure 2). This measurement is taken
from the base of the epithelium (surface or crypt) from which the carcinoma arises to the deepest point
of invasion, as specified in the FIGO Staging System.>* If the deepest point of invasion involves the deep
margin of the specimen, comment should be made regarding the possibility of underestimation of the
depth of invasion; this is particularly applicable to loop/cone specimens. When the invasive focus is in
continuity with the dysplastic epithelium from which it originates, this measurement is straightforward.
If the invasive focus or foci are not in continuity with the dysplastic epithelium, the depth of invasion
should be measured from the tumour base (deepest focus of tumour invasion) to the base of the
nearest dysplastic crypt or surface epithelium (Figure 2, measurements ‘a’ and ‘c’). If there is no obvious
epithelial origin despite multiple levels of the tissue block, the depth is measured from the tumour base
(deepest focus of tumour invasion) to the base of the nearest surface epithelium, regardless of whether
it is dysplastic or not (Figure 2, measurement ‘d’).

There are some situations where it is impossible to measure the depth of invasion. In such cases, the
tumour thickness may be measured, and this should be clearly stated on the pathology report along
with the reasons for providing the thickness rather than the depth of invasion. In such cases, the
pathologist and clinician should equate the tumour thickness with depth of invasion for staging and
management purposes.

Situations where it may be necessary to measure the tumour thickness rather than the depth of
invasion include:

e Insome glandular lesions, it may be impossible to accurately assess where adenocarcinoma in
situ (AIS) ends and where invasive adenocarcinoma (ACA) begins. This is because, in general,
identification of invasion in a glandular lesion is more difficult than in a squamous lesion and
this is an area where a specialist opinion may be of value. In some cases where the thickness is
measured (from the epithelial surface to the deepest point of the tumour) because the point of
origin is impossible to establish, this may result in overestimation of the depth of invasion.

e In ulcerated tumours with no obvious origin from overlying epithelium, the thickness may need
to be measured. In this situation, measurement of tumour thickness may result in an
underestimate of the depth of invasion.

e Uncommonly, squamous cell carcinomas (SCCs), ACAs and other morphological subtypes are
polypoid with an exclusive or predominant exophytic growth pattern. In such cases, the
carcinoma may be grossly visible and project above the surface with little or even no invasion
of the underlying stroma. These should not be regarded as in situ lesions and the tumour
thickness may need to be measured in such cases (from the surface of the tumour to the
deepest point of invasion). Depth of invasion i.e., the extent of infiltration below the level of



the epithelial origin, should also be provided in these cases with a clear description of how
each measurement was derived (see examples below). Exophytic tumours should be staged
based on largest dimension, even if superficially invasive (<5 mm). If the depth of invasion is
>5 mm, it is staged as IB. The FIGO Staging System explicitly states that the depth of invasion
measurements for staging in IA1 and IA2 apply to tumours that can be diagnosed only on
microscopy, i.e., does not apply to grossly visible tumours.>* It remains to be seen, however,
whether staging in this manner truly reflects tumour behaviour and future studies may help to
elucidate this controversial issue.

Some examples include:
Polypoid/exophytic tumour, <20 mm in largest dimension:

e with a total thickness of 15 mm (top of tumour to deepest invasion). The portion of the
tumour with true destructive stromal invasion into the cervical wall (non-exophytic
component) measures 4 mm in depth — Stage IB1.

e with total thickness of 15 mm (top of tumour to deepest invasion). The portion of the
tumour with true destructive stromal invasion into cervical wall (non-exophytic component)
measures 8 mm in depth — Stage IB1.

e with total thickness of 4 mm (top of tumour to deepest invasion) (shallow wide tumour).
The portion of the tumour with true destructive stromal invasion into cervical wall (non-
exophytic component) measures 1 mm in depth — Stage IA2.

o with total thickness of 2.5 mm (top of tumour to deepest invasion) (shallow wide tumour).
The portion of the tumour with true destructive stromal invasion into cervical wall (non-
exophytic component) measures 1 mm in depth — Stage IA1.

Polypoid/exophytic tumour, >20 mm, <40 mm in largest dimension — Stage IB2 regardless of
thickness or depth of invasion.

Polypoid/exophytic tumour >40 mm in largest dimension — Stage I1B3 regardless of thickness or
depth of invasion.

Avoid the term ‘microinvasive carcinoma’

The term ‘microinvasive carcinoma’ appears in the 2018 FIGO Staging System for cervical cancer where
it is equated with Stage IA disease.>* However, use of the term ‘microinvasive carcinoma’ has different
connotations in different geographical areas. For example, in the United Kingdom and in several other
European countries, ‘microinvasive carcinoma’ was considered to be synonymous with FIGO Stage IA1
and IA2 disease in most, but not all, institutions (some used the term ‘microinvasive carcinoma’ to
denote only FIGO Stage IA1 tumours).>* In the United States and Canada where the Lower Anogenital
Squamous Terminology (LAST)!*? recommendations have been adopted, the term superficially invasive
squamous cell carcinoma (SISCCA) is used to describe FIGO Stage 1A1 tumours with negative margins,
and the term ‘microinvasive squamous cell carcinoma’ is no longer in routine use. Thus, to avoid
confusion, it is recommended to avoid using the term ‘microinvasive carcinoma’ for all morphological
subtypes and to use the specific FIGO stage.

Measurement of multifocal carcinomas

Early invasive carcinomas of the cervix, especially squamous, are sometimes multifocal comprising
tumours that show multiple foci of invasion arising from separate sites in the cervix and separated by
uninvolved cervical tissue. In those rare cases where more than one primary tumour is present,
separate datasets should be completed for each neoplasm. These should include all the elements in this
dataset, except for lymph node status which does not need to be documented separately for each
tumour.



Specifically, multifocal tumours should be diagnosed if foci of invasion are:

e separated by blocks of uninvolved cervical tissue (levels must be cut to confirm this)

e located on separate cervical lips with discontinuous tumour, not involving the curvature of the
canal

e situated far apart from each other in the same section (see below).

Again, because FIGO 2018 no longer requires horizontal extent to be measured for staging of early
carcinoma, the measuring of multifocal tumours is less of an issue in determining stage, especially since
most multifocal tumours tend to be superficially invasive.** The individual foci of stromal invasion may
be attached to, or discontinuous from, the epithelium from which they arise. Multifocal carcinomas
should not be confused with the scenario in which tongues or buds of invasion originate from more
than one place in a single zone of transformed epithelium and will, over time, coalesce to form a single
invasive tumour which represents unifocal disease (and should be measured, as indicated above, in
three dimensions).

The frequency of multifocality in FIGO Stage IA1 cervical squamous carcinomas has been reported to be
between 12% and 25%3''> although multifocality in larger, advanced tumours is uncommon. There are
few (and some rather dated) guidelines regarding measurement of multifocal carcinomas.>116
Although pre-invasive disease may be present, when foci of stromal invasion arise from separate sites
or are separated by cervical tissue without invasion (after levels/deeper sections have been cut to
confirm this), the foci of invasion should be measured separately, in three dimensions, as described
above, and staged according to the dimensions of the larger/largest tumour with a clear statement that
the tumour is multifocal. However, in the last of the scenarios mentioned above (foci of stromal
invasion situated far apart from each other in the same section) measurement of the multifocal disease
is problematical. Options include measuring from the edge of one invasive focus to the edge of the
furthest invasive focus according to 2018 FIGO guidelines (irrespective of the distance between foci of
invasion), adding the maximum horizontal extent of each invasive focus together (which clearly does
not reflect the biological potential of the individual invasive foci) or regarding widely separated foci as
representing small independent areas of invasion.>**3-Y7 Two studies have regarded such lesions as
representing multiple foci of invasion (multifocal FIGO IA1 carcinomas) if the foci of invasion are clearly
separated.'** An arbitrary minimum distance of 2 mm between each separate focus of invasion was
applied in these studies.’>* Follow-up of patients in these studies, which include a combined total of 46
cases of ‘multifocal 1A1 cervical squamous carcinomas’ treated by local excisional methods (loop/cone
excision) with margins clear of premalignant and malignant disease, showed no evidence of recurrent
premalignant or malignant disease with median follow-up periods of 45 months and 7 years
respectively.’>'* Moreover, one of the studies showed that the prevalence of residual pre-invasive
(20%) and invasive disease (5%) on repeat excision were comparable to data available for unifocal FIGO
Stage A1 cases.'® These studies included cases which would have been regarded as FIGO Stage IB1 in
the 2009 Staging System (but IA in the 2018 Staging System) had the horizontal extent been measured
from the edge of one invasive focus to the edge of the furthest invasive focus, as per FIGO
guidelines.>*8 Although limited by a relatively small number of cases and the selection of an arbitrary
distance of separation of 2 mm, the findings support the hypothesis that with regard to tumour staging
and management, it may be appropriate to consider superficial, widely separated foci of invasion as
representing multifocal lesions. In addition, it may be appropriate to measure each focus separately,
and to determine the FIGO stage on the basis of the invasive focus with the higher/highest FIGO stage.
Although the ICCR Carcinoma of the Cervix Dataset Authoring Committee (DAC) cannot justify
implementation of an approach based only on two studies involving 46 patients in total, the DAC
recommends that this approach be considered and discussed at multidisciplinary tumour board
meetings to avoid unnecessary surgery in young patients who wish to preserve their fertility in this
specific clinical situation. This approach needs to be verified by additional larger collaborative studies
and trials. Itis also stressed that in such cases, the tissue blocks containing the invasive foci and those in
between should be levelled to confirm that the invasive foci are truly separate and ensure that there is
no occult stromal invasion in the intervening areas. If this approach is adopted, the pathology report
should clearly indicate how the measurements have been obtained to arrive at a diagnosis of multifocal
invasion, provide the dimensions of the separate foci of invasion and indicate how the FIGO stage has



been ascertained. Such cases may need to be referred to cancer centres for review and, as indicated
above, should be discussed individually at the multidisciplinary tumour board meeting. There have been
no similar studies for multifocal ACAs but anecdotally these are less common than multifocal squamous
carcinomas and until further evidence becomes available, a similar approach is recommended.

Measurement of tumour volume

In most studies, tumour size is based on measurement of two dimensions but in a few studies, tumour
volume (based on the three measured tumour dimensions) has been shown to predict prognosis more
reliably than measurements in only one or two dimensions.'®*! Some older studies have suggested
tumour volume as a reliable prognostic factor for early stage tumours: a volume of less than 420 mm?3
has been suggested to be associated with no lymph node metastasis.’®?! This is one of the main reasons
for recommending that three tumour dimensions (two of horizontal extent and one of depth of invasion
or tumour thickness) are provided. However, only a few centres continue to routinely factor tumour
volume into patient management.

Figure 1: Measurement of cervical tumours in three dimensions.

High grade squamous intraepithelial lesion/Cervical intraepithelial neoplasia 3 (CIN3) with involvement
of endocervical gland crypts is represented by the dark blue-coloured areas, non-dysplastic squamous
epithelium is pink, and grey areas indicate foci of stromal invasion. The depth of invasion, a and
horizontal tumour dimension/width b are measured in unifocal disease.

Third dimension c, this dimension is determined by calculating the block thickness (usually 2.5 - 3.0 mm)
from the macroscopic specimen dimensions and multiplying this by the number of sequential blocks
through which the invasion extends.

© 2021 International Collaboration on Cancer Reporting Limited (ICCR).



Figure 2: Measurement of width and depth of invasion in cervical tumours.

The dark blue areas represent high grade squamous intraepithelial lesion/Cervical intraepithelial
neoplasia 3 (CIN3) with involvement of endocervical gland crypts, non-dysplastic squamous epithelium
is pink, and grey areas indicate foci of stromal invasion.

Depth of invasion: when invasion originates from the surface epithelium a, or gland crypts b and c, the
depth of invasion is taken from the base of the epithelium from which the invasive carcinoma arises, to
the deepest focus of invasion, as specified in the FIGO Staging System. Measurements are taken in the
same way, regardless of whether the invasive foci remain attached to the gland crypt b or not c. Where
invasion occurs and no obvious surface (or crypt) epithelial origin is seen, the depth of invasion is
measured from the deepest focus of tumour invasion, to the base of the nearest non-neoplastic surface
epithelium d.

Horizontal dimension/width in unifocal tumours e, this is measured in the slice of tissue in which the
width is greatest (from the edge at which invasion is first seen, to the most distant edge at which
invasion is identified), in sections where the foci of invasion arise in close proximity to each other, even
if those foci are separated by short stretches of normal epithelium.

© 2021 International Collaboration on Cancer Reporting Limited (ICCR).
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