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APPENDIX S3 CERVICAL CANCER

1.1 Standardized ultrasound report for cervical cancer assessment
1.2 FIGO /TNM staging
1.3  Methodology
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1.1. Standardized ultrasound report for cervical cancer assessment

Tumor identification

Tumor site of origin

Tumor size (three dimensions,
millimetres)
Depth of stromal invasion

Lateral tumor-free distance
(milimeters)

Cranial tumor-free margin
(milimeters)

Infiltration of the uterine
isthmus

Infiltration of vagina

Parametrial involvement

Bladder and rectal invasion

Regional (pelvic and lumbar
(paraaortic) lymph nodes

= Yes/No. If yes, assess perfusion using Color Score¥ and tumor echogenicity.
= Typical findings (Figure S3)™%:
o Moderately to richly vascularized solid lesion (colour score 3 to 4)§
o Hypoechogenic mass (Squamous Cell Carcinoma)
o Iso/hyperechogenic mass (Adenocarcinoma)
= Endocervical
= FEctocervical
= Combined
= Maximum cranio-caudal, antero-posterior, latero-lateral diameter

Proportion of infiltrated stroma to the whole cervix:

= <50%
=  50-75%
= >75%

Minimum diameter between the tumour and pericervical fascia™
Minimum distance from the upper margin of the tumor to the internal os*
Yes / No.

Yes / No. If yes, upper upper two thirds or lower third.

Absence (grade 0-1) / presence (grade 2-4) of parametrial invasion

Parametrial invasion grading (Figure S4)°:

= Grade 0: Intact pericervical fascia

= Grade 1: Disrupted pericervical fascia, no involvement of parametrium

= Grade 2: Incipient infiltration of parametria usually of depth <5mm

= Grade 3: Nodular infiltration of parametrium

= Grade 4: Discontinuous parametrial involvement (metastatic paracervical visceral
lymph nodes)

If the pelvic side wall is affected, document the involved structures**

Sliding sign™:
e Positive sliding sign (the tumor slides over the bladder or the rectum)
e Negative sliding sign (tumor is fixed against bladder and/or rectum)

Bladder and/or rectal involvement grading (Figure S5):

= Grade 0:
Intact echogenic layer of fibrous and fat tissue between the bladder and/or
the rectum and vagina and/or the cervix.

= Grade 1: Disruption of the echogenic outer layer of
the bladder and/or rectum but no other signs of invasion

= Grade 2: Disruption of the hyperechogenic muscle layer but no abnormalities of
the inner wall architecture.

= Grade 3: Disruption of all layers with intraluminal tumor spread.

In case of bladder trigone involvement: ureteric infiltration right/left (yes/no

Description of site, number, laterality

Assessment by standardized VITA terms using the classification LN1 — LN5/:

= [NI1: Normal finding

= LN2: Benign finding

= [N3: Indeterminate, probably benign finding
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= [N4: Probably malignant finding
= LN5: Malignant finding
Distant spread = Distant lymph nodes (site, number, laterality if appropriate, lymph node status LN1-
LN5, see above)
= QOther distant spread
Other findings =  Related / unrelated gynecologic/non-gynecologic pathologies
Staging system *  TNM and FIGO staging system( 7
= Comments and recommendations to additional diagnostic tests to the referring
specialist and to multidisciplinary team meeting
§Color score following IOTA (International Ovarian Tumor Analysis) terms and definitions (Color Score 1, no perfusion; Color Score 2,
minimal perfusion; Color Score 3, moderate flow; Color Score 4, highly vascularized.(®)
*For consideration of fertility sparing treatment the minimum cranial tumor-free distance ought to be >10 mm.
** pelvic side wall is defined as the parietal muscles of the lesser pelvis (obturatorius internus, coccygeus, and piriformis muscle),
fascia, neurovascular structures, or skeletal portions of the bony pelvis.
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Figure S1 Schematic documentation of cervical cancer staging by ultrasound. Ultrasound documents the location and extension of
primary tumor (local staging, a-c), and any suspicious lymph nodes (size of lymph node and intranodal metastasis, the number of lymph
nodes involved, the presence or absence of extracapsular spread and others)(d-g). For local staging, schematics showing the coronal (a);
sagittal (b); and axial (c) views of pelvic anatomy. The regional pelvic lymph nodes can be plotted on a diagram of the right (d) and left
(e) iliac vessels with the corresponding anatomical diagram (f). The regional pelvic and abdominal lymph nodes are delineated by the
dashed line in scheme (g). Distant lymph nodes (supraclavicular (scalene) and inguinofemoral lymph nodes) are demonstrated in
diagrams (h, i).
Table S1 Ultrasound checklist on cervical cancer based the consensus of the authors
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1.2. 2018 FIGO staging system /2021 TNM cervical cancer classification

FIGO T N M DEFINITION

| T1 NO MO | Carcinoma is strictly confined to the cervix (extension to the corpus should be disregarded).

1A Tla NO MO | Invasive carcinoma that can be diagnosed only by microscopy with maximum depth of
invasion <5 mm.

1A1 Tlal | NO MO | Measured stromal invasion <3 mm in depth.

1A2 T1la2 | NO MO | Measured stromal invasion >3 mm and <5 mm in depth.

1B Tib NO MO | Invasive carcinoma with measured deepest invasion >5 mm (greater than stage IA); lesion
limited to the cervix uteri with size measured by maximum tumor diameter; note: the
involvement of vascular/lymphatic spaces should not change the staging, and the lateral
extent of the lesion is no longer considered.

1B1 Tibl | NO MO | Invasive carcinoma >5 mm depth of stromal invasion and €2 cm in greatest dimension.

1B2 Tib2 | NO MO | Invasive carcinoma >2 cm and <4 cm in greatest dimension.

1B3 Tib3 | NO MO | Invasive carcinoma >4 cm in greatest dimension.

1l T2 NO MO | Carcinoma invades beyond the uterus but has not extended onto the lower one-third of
the vagina or to the pelvic wall. It has not spread to nearby lymph nodes (NO) or to
distant sites (MO).

1A T2a NO MO | Involvement limited to the upper two-thirds of the vagina without parametrial invasion.

11A1 T2al | NO MO | Invasive carcinoma <4 cm in greatest dimension.

11A2 T2a2 NO MO | Invasive carcinoma >4 cm in greatest dimension.

11B T2b NO MO | With parametrial invasion but not up to the pelvic wall.

11 T3 NO MO | Carcinoma involves the lower one-third of the vagina and/or extends to the pelvic wall
and/or causes hydronephrosis or nonfunctioning kidney. Note: the pelvic wall is defined
as the muscle, fascia, neurovascular structures, and skeletal portions of the bony pelvis;
cases with no cancer-free space between the tumor and pelvic wall by rectal examination
are FIGO stage lll

1A T3a NO MO | Carcinoma involves the lower one-third of the vagina, with no extension to the pelvic
wall.

111B T3b NO MO | Extension to the pelvic wall and/or hydronephrosis or nonfunctioning kidney (unless
known to be due to another cause).

1c1 AnyT | Nlaor | MO | Regional lymph node metastasis to pelvic lymph nodes only.

N1mi
11c2 AnyT | N2aor | MO | Regional lymph node metastasis to para-aortic lymph nodes, with or without positive
N2mi pelvic lymph nodes.

IVA T4 Any N MO | Carcinoma has involved (biopsy-proven) the mucosa of the bladder or rectum or has
spread to adjacent organs.

IVB AnyT | Any N M1 | Distant metastasis (includes metastasis to inguinal lymph nodes, intraperitoneal disease,
lung, liver, or bone; excludes metastasis to pelvic or para-aortic lymph nodes or vagina).
The cancer can be any size (Any T) and it might or might not have spread to other lymph
nodes (Any N).

Table S2 FIGO and TMN staging system for cervical cancer®?)
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1.3. Methodology of cervical cancer staging

In cervical cancer staging, the sonographer routinely combines the endoluminal probe and convex array probe to
evaluate the pelvis and abdomen (Figure S2). High resolution endoluminal probe introduced transvaginally or
transrectally allows a detailed view of the pelvic structures comparable to MRI. The transrectal approach is
preferred for cervical cancer due to the risk of contact bleeding from the tumor while performing transvaginal scan.
Additionally, the transrectal approach guarantees better acoustic conditions to show the distal portion of the
cervix.” The combination of transvaginal/transrectal and transabdominal ultrasound allows the complete
assessment of the abdomen and pelvis for the staging of cervical cancer (Figure S2).®) In case of extensive
retroperitoneal lumbar (clinically called para-aortic) lymph node involvement, the assessment should also include
an examination of the left supraclavicular nodes using a linear probe.

Transvaginal approach Transrectal approach Transabdominal scanning

Figure S2 Ultrasound approaches for cervical cancer staging. Transvaginally inserted probe (a). Transrectally inserted

probe (b). Transabdominal approach (c).

To evaluate cervical cancer on ultrasound, squamous cell carcinoma appears as rigid, solid hypoechogenic tissue
(compared to the surrounding stroma) while adenocarcinomas typically appear as hyper- or isoechogenic tissue
(Figure $3).19

Figure S3 Tumor identification. A squamous cell cancer is characterized by a hypoechogenic, richly vascularized tumor (a-c),
while adenocarcinoma is manifested as an iso- or hyperechogenic, highly perfused structure contrasting with healthy residual
cervical stroma (d-f).
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The ultrasound visualization of intact pericervical fascia has a negative predictive value of 99%.9 Ultrasound
examination offers dynamic real-time features, such as the sliding sign, which is elicited by gently pressing the
probe on the cervix and observing its sliding against the bladder and rectum. A positive sliding sign rules out
parametrial infiltration or other causes for adherent organ surfaces. The absence of the sliding sign might be
associated with parametrial invasion. The features of parametrial invasion are disruptions of the hyperechogenic
pericervical fascia by the tumor, where it may continue as spiked or nodular projections through the pericervical
fascia into the fatty parametrial tissue (grade 2-3)(Figure S4). Metastatic visceral paracervical lymph nodes are
regarded as discontinued parametrial invasion on ultrasound (grade 4)."9 TNM and FIGO do not define how to
classify metastases in the para-uterine visceral lymph nodes.® 7 Since these visceral lymph nodes are drained by
internal iliac vessels (e.g., uterine vessels), their involvement could be classified as locoregional lymph node
metastases and not as infiltrated parametria.
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Figure S$4 Parametrial involvement in cervical cancer. Schematic drawing on grading of parametrial invasion: Intact
pericervical fascia, grade 0 (a); disrupted pericervical fascia but no tumor progression through the fascia into the parametrium,
grade 1, incipient infiltration of pericervical fascia usually in depth <5 mm, grade 2 (b); nodular infiltration of parametrium,
grade 3, discontinual parametrial involvement (“skip-metastasis”), grade 4 (c). PCF, pericervical fascia.?

The positive sliding sign has a high negative predictive value for bladder/rectal invasion.® Primary tumor spread
into the urinary bladder and/or rectum follows the same ultrasound criteria in both organs (Figure S5).2)
Ultrasound imaging of bowel can distinguish whether the tumor reaches the external hyperechogenic layer, the
hypoechogenic muscular layer or deeper in the hyperechogenic submucosa, the hypoechogenic muscularis
mucosae and lastly the hyperechogenic mucosa with intraluminal tumor spread. Ultrasound imaging of bladder
can usually distinguish whether the tumor reaches the external hyperechogenic layer, the hypoechogenic muscular
layer or deeper in the hyperechogenic mucosa with intraluminal tumor spread.

Bladder and/or rectal involvement

Figure S5 Bladder and/or rectal involvement grading. Grade 0, intact echogenic layer of fibrous and fat tissue between the
bladder and/or the rectum and vagina and/or the cervix. Grade 1, disruption of the echogenic outer layer of the bladder and/or
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rectum but no other signs of invasion (a). Grade 2, disruption of the hypoechogenic muscle layer but no abnormalities of inner
wall architecture (b). Grade 3, disruption of all layers with intraluminal tumor spread (c).?

Ultrasound examination offers assessment of biomarkers, such as tumor size, its echogenicity or the assessment
of the tumor vascularization using Doppler.*) Abundant vascularization in the primary tumor is associated with
aggressive disease and poor treatment response.!? '3 Tumor ultrasound-derived 3D vascular indices obtained
prior to chemoradiation therapy are also associated with treatment response in locally advanced cervical cancer.!**
%) Lower vascular indices observed in patients with poor treatment response are likely linked to tumor hypoxia,
which is known to induce therapy resistance in various solid tumours.*¥ As a part of loco-regional staging, the
lymph node status should be assessed. These ultrasound parameters influence cervical cancer management, and
therefore should be included in the systematic checklist (Table S1) and documented in a schematic drawing (Figure
Sl).(u)
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