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Table 5. Prevalence of concurrent EC in women with a preoperative diagnosis of AEH.

Author Number of Endometrium sampling method Prevalence of Preyalgznce gf
patients (number of cases) concurrent EC (%) myometrial invasion (%)

Kurman, 1982 - 89 Curettage (89) 17 8
Janicek, 1994 44 Biopsy (25)/D and C (19) 43 (40/47) 39
Lambert, 1994 29 Curettage (29) 21 Not recorded
Hunter, 1994 54 Biopsy/Curettage 35 26
Liapis, 1994 73 Curettage (73) 36 Not recorded
Widra, 1995 24 Biopsy/Curettage 50 38
Dunton, 1996 23 Biopsy/D and C 52 26
Xie, 2002 86 Curettage (86) 38 Not recorded
Agostini, 2002 17 Hysteroscopy resection (17) 6 0
Kimura, 2003 33 Biopsy (33) 27 9
Bilgin, 2004 46 Biopsy (8)/Curettage (38) 24 (25/24) 20
Shutter, 2005 60 Biopsy (30)/D and C (30) 48 (57/40) 35
Merisio, 2005 70 Biopsy (31)/D and C (39) 43 (45/41) 39
Garuti, 2006 25 Hysteroscopy resection (25) 44 32
Trimble, 2006 289 Biopsy (181D and C (108) 43 (52/26)* 13
Dordevic, 2007 72 Curettage (72) 28 Not recorded
Current study 22 Hysteroscopic inspection and D and C (22) 41 9
Total - 1,056 35 23

a Prevalence of EC by biopsy / prevalence of EC by D and C. EC, endometrial cancer; AEH, atypical endometrial hyperplasia;

D and C, dilatation and curettage.

may account for the failure of diagnosis of EC. In one EC
patient, a submucosal myoma might have prevented ade-
quate sampling. In six EC patients, elevated lesions were
found in hysteroscopy, and we checked whether these
lesions were removed after total curettage; however, focal
malignant lesions might not have been removed. Epstein et
al. (2001) reported that in 87% of women with an endome-
trium > 5 mm and focal lesions in the uterine cavity, all or a
part of the lesion remained in situ after dilatation and curet-
tage. Thus, complete removal of an endometrial lesion is
difficult even with total curettage. In the other two EC
patients, hysteroscopy showed only atrophic endometrium,
and it was unclear whether all of the lesions had been
removed.

For an occult lesion, diagnostic procedures in addition
to conventional hysteroscopy are required. Narrow band
imaging (NBI) is a new endoscopic technique for better
visualization of mucosal microstructures and capillary
structures, and may be promising for diagnosis of gastroin-
testinal lesions. Surico et al. (2009) first reported that NBI
could be a useful methodology for early detection of endo-
metrial lesions. Kisu et al. (2011) found that the sensitivity
of diagnosis of AEH or EC was significantly higher using
white light + NBI compared to white light only, without a
decline in the specificity of diagnosis. In a large-scale mul-
ticenter study, Tinelli et al. (2011) found that NBI signifi-
cantly improved the sensitivity (60% vs. 20%, P < 0.005)
and positive predictive value (67% vs. 25%, P < 0.001)
compared with white light only for diagnosis of high-risk

hyperplasia, with no differences in specificity, negative pre-
dictive value, and accuracy. These reports indicate that
NBI may be a useful procedure to complement a hystero-
scopic examination, and NBI may become established in
standard clinical practice in the near future.

In our institute, three doctors participate in pathologi-
cal diagnosis for each patient to avoid misdiagnosis.
Therefore, we believe that the diagnosis made is valid. In
2006, the GOG study found EC in hysterectomy specimens
in 14 of 74 patients (18.9%) with a study panel consensus
diagnosis of “less than AEH”, and in 54 of 84 patients
(64.3%) with a consensus diagnosis of carcinoma (Trimble
et al. 2006). However, the prevalence of EC among women
diagnosed with AEH by study panel review was also rela-
tively high (39.1%), which suggests that improvement of
diagnostic accuracy for EC may be difficult based only on
pathological diagnosis.

During a hysteroscopic examination, cancer cell dis-
semination into the peritoneal cavity may occur due to the
pressure of the medium used for distention of the uterine
cavity. In the present study, information on peritoneal
cytology was available for 11 patients in the AEH group
and all patients in the EC group. Peritoneal cytology was
negative in all patients in the AEH group, and there was
only one patient that was suspicious and no patients that
were positive in the EC group. We used isotonic sodium
chloride to inflate the uterine cavity, without use of a device
to apply pressure. Chang et al. (2011) conducted a meta-
analysis of the effect of hysteroscopy on peritoneal dissemi-
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nation of endometrial cancer cells. The risk was signifi-
cantly associated with the use of a liquid medium for
uterine cavity distention, but not with early-stage disease,
although hysteroscopic examination in patients with endo-
metrial cancer may increase the risk of dissemination of
malignant cells into the peritoneal cavity. In addition, there
was no evidence to support an association between preoper-
ative hysteroscopic examination and a worse prognosis.
Thus, Chang et al. (2011) concluded there is no reason to
avoid diagnostic hysteroscopy before surgery in patients
with endometrial cancer, especially in the early stage.

An endometrial lesion was not detected with MRI in
more than half of our patients in both the EC and AEH
groups. Thus, the utility of MRI for detection of myome-
trial invasion was unclear in this study, but T2WTI has been
shown to be useful for evaluation of myometrial invasion
(Messiou et al. 2006). Dynamic imaging is useful for
detection of myometrial invasion when the junctional zone
is unclear because of age, myoma uteri, adenomyosis uteri,
and deformity of the uterus (Messiou et al. 2006). Thus,
MRI is useful for detection of deep myometrial invasion,
but it is difficult to distinguish early stage EC from AEH in
an endometrial lesion detected by MRI. To our knowledge,
differentiation of these lesions has not been achieved,
although the apparent diffusion coefficient (ADC) is effec-
tive for distinguishing EC from normal endometrium or a
benign endometrial lesion (Tamai et al. 2007; Takeuchi et
al. 2009). Use of this parameter for distinguishing early EC
from AEH requires further examination.

A summary of previous reports of the prevalence of
endometrial cancer among women with a preoperative diag-
nosis of AEH is shown in Table 5. Total curettage is gener-
ally viewed as superior to biopsy, but the available data do
not clearly show the superiority of either technique, partly
because several reports do not describe the method of pre-
operative diagnosis with clarity: for example, curetting may
indicate biopsy or total curettage. In the 2006 large-scale
prospective GOG study, the prevalences of endometrial
adenocarcinoma among women diagnosed by dilatation and
curettage (D and C) and by biopsy were 26% and 52%,
respectively (Trimble et al. 2006). These results show a
surprisingly high prevalence of EC among women with a
preoperative diagnosis of AEH, but they are supported by
reports of similar prevalences of EC after diagnosis of AEH
by D and C (Janicek and Rosenshein 1994; Dunton et al.
1996; Shutter and Wright 2005; Merisio et al. 2005;
‘Trimble et al. 2006) (Table 5). In this study, we also found
a similar prevalence of endometrial adenocarcinoma, even
after diagnosis of AEH with hysteroscopic inspection and
total curettage. Thus, even with the combined use of these
methods, it is difficult to detect localized EC. This is an
important consideration in planning a therapeutic strategy
for women with a preoperative diagnosis of AEH.

In the current study, the percentage of patients with
myometrial invasion was lower than that in other studies
(Table 5). To the best of our knowledge, the rates of myo-

metrial invasion in women diagnosed with endometrial
biopsy or total curettage have not been compared. A tumor
with myometrial invasion is likely to expand on the endo-
metrial surface and becomes easier to be detected with hys-
teroscopy and biopsy. Therefore, hysteroscopic inspection
and total curettage might improve the accuracy of diagnosis
of advanced endometrial adenocarcinoma, especially in
patients with myometrial invasion. This hypothesis requires
validation through further accumulation of patients. -
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Prospective Study of Sentinel Lymph Node Biopsy
Without Further Pelvic Lymphadenectomy in Patients
With Sentinel Lymph Node-Negative Cervical Cancer

Hitoshi Niikura, MD,* Satoshi Okamoto, MD,* Takeo Otsuki, MD,* Kosuke Yoshinaga, MD,*

Hirold Utsunomiya, MD,* Satoru Nagase, MD,* Tadao Takano, MD,* Kiyoshi Ito, MD,*
Mika Watanabe, MD,} and Nobuo Yaegashi, MD,*

Objective: The aim of the present study was to evaluate the incidence of lymphedema and
cancer recurrence rate in patients with cervical cancer who undergo sentinel lymph node
(SLN) biopsy alone in the absence of SLN metastases.

Patients and Methods: The study included 35 consecutive patients with cervical cancer
scheduled for radical hysterectomy at Tohoku University Hospital between May 2006 and
July 2009. All patients had International Federation of Gynecology and Obstetrics stages
IA1 to ITIA1 disease. Patients in whom SLNs were detected unilaterally or not detected and/
or whose lymph nodes were diagnosed intraoperatively as positive metastasis underwent
systemic pelvic lymphadenectomy. Patients who were found negative for SLN metastasis
did not undergo further pelvic lymphadenectomy.

Results: The mean number of detected SLNs was 4.1 (range, 1-11). True lymph node
metastasis could be detected in 11 (31%) of the 35 cases. Intraoperative frozen section
identified correctly in 8 of 11 metastatic patients. Twenty-three patients underwent SLN
biopsy alone without systematic pelvic lymphadenectomy. None of the 23 patients diag-
nosed with negative SLNs have experienced a lymph node recurrence in the pelvic cavity.
New symptomatic lower extremity lymphedema was identified in 2 (8.7%) of the 23
patients who underwent SLN biopsy alone and in 5 (42%) of 12 patients who underwent
systematic lymphadenectomy.

Conclusion: Radical hysterectomy with SLN biopsy alone seems to be a safe and effective
strategy for detection of lymph node metastasis and for reducing the number of patients with
lower extremity lymphedema, but a more convenient and sensitive procedure for intrao-
perative diagnosis needs to be established.

Key Words: Sentinel lymph node (SLN), Cervical canéer, 99mTec phytate,
Micrometastasis, Lymphedema
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SLN Biopsy Alone of Cervical Cancer

he number of young women with cervical cancer has in-

creased in recent years,! Such patients must survive with
treatment-associated sequelae for a long time. Therefore,
prevention of some of these sequelae, particularly lymphe-
dema, is important in this patient population.? In breast cancer,
the rate of postoperative complications including Lymphe-
dema has been reported to significantly decrease in patients
who undergo sentinel lymphadenectomy alone.’

The feasibility of sentinel lymph node (SLN) mapping
for staging of gynecological malignancies has been well ex~
plored in vulvar cancer,*® cervical cancer,®10
trial cancer,'}~13 In cervical cancer, a review of 842 patients
in whom SLN mapping was performed revealed a 97% de-
tection rate and 92% sensitivity when a combined method
(both radioactive tracer and blue tracer) was used.® Moreover,
multicenter studies have reported that SLN detection is fully
reliable when SLNs are detected bilaterally.”»1% In breast
cancer, a randomized controlled study demonstrated that SLN
biopsy is an effective and well-tolerated procedure.!* However,
the rates of cancer recurrence and lymphedema occurrence
in patients with SLN-negative cervical cancer who do not
undergo further pelvic lymphadenectomy are thus far unknown.

Our previous report described the use of an SLN iden-
tification technique using technetium-99mTc phytate and
patent blue dye injection in cervical cancer.’® Moreover, an-
other study demonstrated that only SLNs, and not nonsentinel
nodes, had micrometastases and/or isolated tumor cells
(ITCs) in patients with cancer cells.!® The aim of the present
study was to evaluate the incidence of lymphedema and
cancer recurrence rate in patients who undergo SLN biopsy
alone in the absence of SLN metastases.

MATERIALS AND METHODS

Patients

Consecutive patients with cervical cancer included in
this study were treated at Tohoku University Hospital between
May 2006 and July 2009 after signing a full, written, informed
consent form. The study protocol was approved by the Ethics
Committee of Tohoku University Graduate School of Medi-
cine, Sendai, Japan (2005-279). Patients with International
Federation of Gynecology and Obstetrics stage TA1 (with se-
vere lymphovascular space involvement), IA2, IB1, or A1
disease were eligible for study participation. Exclusion criteria
included evidence of lymph node metastases and/or tumors
more than 3 cm on magnetic resonance imaging (MRI) and/
or computed tomography at preoperative evaluation. Patients
underwent laparotomy (radical hysterectomy for stages IA2
to IB1 disease and extended hysterectomy for stage IA1
disease, with or without pelvic lymphadenectomy) with SLN
biopsy. Patients in whom SLNs were detected unilaterally or
not detected and/or who had a diagnosis of positive lymph
node metastasis intraoperatively underwent systemic pelvic
lymphadenectomy. Patients who were found negative for SLN
metastasis did not undergo further pelvic lymphadenectomy.
Adjuvant therapy was performed according to final patho-
logical results after surgery. The present study flow is sum-
marized in Figure 1.

© 2012 IGCS and ESGO
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FIGURE 1. Distribution of patients in the present study

(flowchart).

SLN Detection Procedure

The SLN detection procedure described in our previous
report® was followed. On the day before surgery, lymphoscinti-
graphy was performed with injection 0f 0.4 mL of fluid containing
60 MBq 99mTec-labeled phytate (DRL, Tokyo, Japan) into the
cervix at the 3-, 6-, 9-, and 12-0’clock positions (0.1 mL per
injection site). These procedures were conducted in the nu-
clear medicine department. Dynamic lymphoscintigraphy
lasted for approximately 1 hour. The first lymphoscintigram
was taken at this time, and the second lymphoscintigram
was taken the next moming just before the patient entered
the operating room.

After the abdominal cavity was opened, 4.0 mL of blue
dye (patent blue violet; Sigma, St Louis, MO) was injected
into the cervix (1.0 mL per injection site) at the same sites as
the radioisotope-phytate solution. Before lymphadenectomy
was started, radioactive and/or blue lymph node(s) were lo-
cated using a gamma-detecting probe (Navigator GPS, RMD,;
Watertown, MA) and by inspection, respectively. When the
gamma-detecting probe registered counts of more than 10-fold
higher than background radiation levels, the node was con-
sidered radioactive. All radioactive and blue nodes were con-
sidered SLNs. After SLN biopsy was performed, the area of
lymphadenectomy was scanned with the probe to confirm
that no radioactive tissue remained. One surgeon conducted all
the sentinel node biopsies and other surgical procedure. We
had experienced SLN biopsies for more than 50 patients with
cervical cancer for 5 years before the present study. Areas of
detection of SN are expressed using international surgical
classification as those proposed by Cibula and Abu-Rustum. !

Pathological Examination

Frozen section analysis of detected SLNs was per-
formed intraoperatively. Each SLN was examined using step
sectioning at 2-mm intervals parallel to the short axis of
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the node and examined with hematoxylin and eosin (H&E)
staining. The remaining tissue was fixed in formalin and
embedded in paraffin for routine histological analysis.

All surgically removed non-SLNs were examined his-
topathologically using routine H&E staining. After SLNs
were reexamined and diagnosed as negative for metastasis by
routine H&E staining, the blocks were cut at 0.1-mm inter-
vals, and slides were immunostained with an antibody di-
rected against cytokeratin (AE1/AE3, Dako, Japan), expression
of which is a characteristic of metastatic cancer cells.

Isolated tumor cells were defined as metastases mea-
suring 0.2 mm or less. Micrometastases were defined as
tumors ranging from 0.2 to 2 mm. Tumors more than 2 mm
were defined as macrometastases.’’

Follow-up

Patients were followed up every 1 to 3 months for4 years
and then every 6 months. At each follow-up visit, pelvic ex-
amination, ultrasonography (USG), and vaginal cytology were
performed. Computed tomography and/or MRI were per-
formed every 1 year or in the case of clinical suspicion. The
presence of lymphedema and/or phlegmon was documented,
and those symptoms were evaluated through the follow-up
period. Lower extremity lymphedema was judged based on
the consensus document of the International Society of Lym-
phology.!® Stage I represents swelling caused by fluid rela-
tively high in protein content and subsides with limb elevation.
Piiting may occur. Stage I signifies that limb elevation alone
rarely reduces tissue swelling, and pitting is manifest. Late in
stage II, the limb may or may not pit as tissue fibrosis super-
venes. Stage 1Tl encompasses lymphostatic elephantiasis, where
pitting is absent and skin changes such as acanthosis, fat
deposits, and warty overgrowths develop. In the present study,
lymphedema was defined as stage IT or III cases related to
lymphadenectomy.

Statistical Analyses

The Fisher exact test was used to test differences be-
tween the methods for statistical significance in case of 2 x 2
tables and the ¥ test in case of 2 x « tables. P < 0.05 was
considered statistically significant.

RESULTS

Patients’ Characteristics .

Patients’ ages ranged from 24 to 62 years (median,
39 years). Conization was performed in 18 patients before
radical hysterectomy. Histological analysis revealed squa-
mous cell carcinoma in 29 patients and adenocarcinoma in
6 patients. International Federation of Gynecology and Ob-
stetrics stages included IA1 (n =2),1A2 (n=2), IB1 (n=29),
and IIA1 (n = 2). Only 2 patients had a tumor of more than
2 c¢m in diameter: patient 10 had a tumor with a diameter of
3 cm, whereas the diameter of the tumor in patient 12 was
determined as 4 cm after surgery.

Detection Rates and Sites of SLNs

Results of SLN detection are summarized in Table 1.
The mean number of detected SLNs was 4.1 (range, 1-11).

1246

Most patients had an SLN in one of the following 3 sites:
obturator region (62 nodes), external iliac region (33 nodes),
and internal iliac region (26 nodes). Intraoperative scanning
with a gamma probe detected at least one hot spot in all
patients (100%). Bilateral SLNs were detected in 30 (86%)
of the 35 patients.

Lymph Node Metastasis

Sizes and locations of lymph node metastasis are
summarized in Table 1. Sentinel lymph nodes in 9 patients
were diagnosed as positive intraoperatively, but the SLN in
case 17 was determined to be false positive. The histologic
classification of case 17 was adenocarcinoma, and endo-
salpingiosis was misdiagnosed as a metastasis in frozen sections.
Sentinel lymph node metastasis was detected postoperatively
in case 11 (squamous cell carcinoma) and case 22 (adenocarci-
noma) as micrometastasis and in case 7 as ITCs of squamous
cell carcinoma. Sentinel lymph node micrometastasis was found
by postoperative reexamination of intraoperative frozen sec-
tions in case 11 and by postoperative reexamination using
sectioning at 0.1-mm intervals in case 22. The left external
iliac lymph node was swollen, and metastasis was detected
by intraoperative biopsy in case 18. No SLN could be detected
on the left side of the pelvic cavity, but micrometastasis was
detected in the right external SLN. True lymph node metas-
tasis was detected in 11 (31%) of the 35 cases. Intraoperative frozen
section identified correctly in 8 of the 11 patients with metastasis.

Surgical Procedure and Adjuvant Therapy

Surgical procedures and adjuvant therapy are sum-
marized in Table 2. Twenty-three patients underwent SLN
biopsy alone without systematic pelvic lymphadenectomy.
Overall, 7 patients with positive SLN metastasis and 5
patients without bilateral SLN detection underwent sys-
tematic pelvic lymphadenectomy.

Nine of the 23 patients who underwent SLN biopsy
alone received adjuvant chemoradiation or radiation therapy,
whereas 8 of 12 patients who underwent systematic lymph-
adenectomy received adjuvant chemoradiation therapy. Con-
current chemoradiotherapy was indicated to patients with
positive lymph node metastasis and/or with severe lympho-
vascular invasion, and radiation thetrapy was indicated for
patients with deep stromal invasion in the present study.

The median operation time was 190.5 minutes (range,
153-302 minutes) in the systematic lymphadenectomy group
and 198 minutes (range, 127-286 minutes) in the SLN biopsy
alone group. The median amount of blood loss was 598.5 mL
(range, 86—1142 mL) in the systematic lymphadenectomy
group and 415 mL (range, 152—1576 mL) in the SLN biopsy
alone group.

Follow-Up

The median follow-up period for all 35 patients was
49 months (range, 15-70 months), with a minimum of
32 months in survivors. Of the 35 patients, 34 are alive and 31
have experienced no recurrence. None of the 23 patients with
negative SLNs have experienced a_lymph node recurrence
in the pelvic cavity, although 3 patients have experienced
a cancer recurrence: lung metastasis in patients 13 and 26
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TABLE 1. Sentinel lymph node characteristics

w
fain

Case Number Detection Site SLN Met Detection
R L R L Intraop Postop

1 1 1 Ext Obt - -
2 3 3 Com, Int Int, Obt - -
3 1 1 Ext Obt Macro
4 1 1 Int Obt - -
5 3 1 Ext, Obt Int - -
6 4 2 Ext, Com, Int Ext - -
7 1 4 Obt Obt - ITCs
8 1 0 Obt - -
9 1 3 Int Int - -
10 3 1 Obt Obt - -
11 2 2 Ext, Obt Ext - Micro -
12 2 1 Ext, Obt Obt Macro
13 1 2 Obt Obt, Int - -
14 4 6 Ext, Obt, Int Ext, Obt, Int, Com Micro
15 1 2 Com Com, Sac - -
16 1 0 Sac - -
17 3 1 Obt, Int Int Micro*
18 1 0 Ext Micro
19 1 1 Ext Ext - -
20 2 1 Ext Ext - -
21 2 2 Obt Obt, Ext Micro
22 2 2 Obt, Int Obt - Micro
23 4 1 Int, Pa Obt Macro
24 8 1 Pa, Com, Obt, Ext Ext - -
25 1 0 Int - -
26 4 1 Int, Obt, Sac Obt - -

- 27 4 3 Pa, Obt, Ext Sac, Obt Macro
28 1 5 Obt Obt, Com - -
29 2 1 Ext, Pa Pa - -
30 1 1 Ext Ext - -

1 1 Ext Ext - -

32 1 2 Ext Sac, Int - -
33 2 5 Obt Int - -
34 4 7 Obt, Ext, Com Obt, Ext - -
35 4 0 Obt ITC

*False-positive case.

Com, common iliac; Ext, external iliac; Int, internal iliac; Intraop, intraoperative; ITC, isolated tumor cell; L, Left; Macro, macrometastasis;
Met, metastases; Micro, micrometastasis; Obt, obturator; Postop, postoperative; Pa, para-aortic; R, right; Sac, sacral.

and vaginal metastasis in patient 19; both of these patients
received additional therapy and are currently alive with no
evidence of disease. Patient 12 underwent standard radical
hysterectomy owing to the presence of SLN metastasis detec-
ted intraoperatively and subsequently received adjuvant che-
moradiation therapy; however, she experienced recurrence and
died 15 months after surgery.

© 2012 IGCS and ESGO

Therapeutic characteristics and adverse effects are

‘summarized in Table 2. New symptomatic lower extremity

lymphedema was identified in 2 (8.7%) of 23 patients who
underwent SLN biopsy alone. In contrast, 5 (42%) of 12
patients with systematic lymphadenectomy experienced leg
edema. The incidence of lower extremity lymph edema was
significantly lower (P = 0.03) in the SLN biopsy alone group
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TABLE 2. Therapeutic characteristics and adverse effects

Case Number Lymph Node Dissection Adjuvant Lymphedema Lympheoeyst
1 SLNB - - -
2 SLNB - - -
3 PLA Chemorad - +
4 SLNB Chemorad - -
5 SLNB Chemorad - - -
6 SLNB - - : -
7 SLNB Chemorad - -
8 PLA - + -
9 SLNB - - -
10 SLNB Rad - -
11 SLNB - -+ +
12 PLA Chemorad - -
13 SLNB - - -
14 PLA Chemorad + -
15 SLNB - - -
16 PLA - - -
17 PLA - + -
18 PLA Chemorad - -
19 SLNB - - -
20 SLNB - - -
21 PLA Chemorad + -
22 SLNB Chemorad - -
23 PLA chemorad - -
24 SLNB - - -
25 PLA - - —
26 SLNB Rad - -
27 PLA Chemorad + -
28 - SLNB - - -
29 SLNB - - -
30 SLNB - - -
31 SLNB Chemorad + -
32 SLNB - - -
33 SLNB Rad - -
34 SLNB Rad - -
35 PLA Chemorad - -

Chemorad, concurrent chemoradiotherapy; PLA, pelvic lymphadenectomy; Rad, radiation therapy; SLNB, SNL biopsy.

than in the systematic lymphadenectomy group. The inci-
dence of lymphocyst was identified in 1 patient of both groups.

DISCUSSION

Sentinel lymph node dissection has become a standard
of care in patients with breast cancer and melanoma.*!® In
cervical cancer, several reports have evaluated the feasibility
of SLN biopsy, and the detection rate and accuracy results
were not inferior to those of breast cancer.®™'% We also pre-

1248

viously studied the feasibility of SLN detection in patients
with cervical cancer and reported that micrometastases could
be detected by step-serial sectioning with cytokeratin immu-
nostaining.%!> To our knowledge, only one prospective study
about patients with cervical cancer managed using SLN biopsy
without further systematic pelvic lymphadenectomy has been
published, but it did not report on lymphedema incidence.’
The present study is the first prospective study to evaluate the
safety of a strategy in which patients without SLN metastasis
undergo no further pelvic lymphadenectomy, and to compare
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the incidence of lymphedema between patients who undergo
SLN biopsy alone versus SLN biopsy followed by pelvic
lymphadenectomy.

An AGO group study reported a 94% SLN detection
rate in patients with tumors less than 2 cm.” Only 2 patients
had a tamor with a diameter of more than 2 cm in our study, in
whom the SLN detection rate was 100% and bilateral de-
tection rate was 84%. Patients with such a small tumor size
may be adequately treated with SLN biopsy.

In the present study, patients in whom SLNs could
not be detected bilaterally and/or who were diagnosed with
positive lymph node metastasis intraoperatively underwent
systematic (bilateral) pelvic lymphadenectomy. The previous
literature has indicated that no false-negative results have
been observed in patients in whom SLNs weré identified bi-
laterally.’® In patient 18, only the right external SLN could be
detected, in which micrometastasis was identified, but a
lymph node with macrometastasis on the left side was not
recognized as an SLN. The other 4 patients in whom unilat-
eral SLNs were detected did not have lymph node metastasis
in non-SLNs.

To date, even if patients have proven to have swollen
and/or metastatic lymph nodes intraoperatively and the thera-
peutic efficacy of removal of metastatic SLNs has been unclear,
we have performed radical hysterectomy with pelvic lymph-
adenectomy. Although avoidance of unilateral pelvic lymph-
adenectomy in patients without SLN metastasis on the same
side may be safe, this remains unclear. We classified patients
in whom SLNs could not be detected bilaterally as failures
and thus moved forward with bilateral lymphadenectomy.
Further study to identify patients in whom unilateral pelvic
Iymphadenectomy can be avoided is required.

Lymph node metastasis was detected in 11 (31%) of
the 35 patients in the present study. Ultrastaging using SLN
biopsy has been previously reported to improve identification
of lymph node metastasis in patients with cervical cancer®®;
the lymph node metastasis detection rate has been reported
to be almost 20%.2! Moreover, the detection rate of micro-
metastasis has been reported to be higher than that of SLN
biopsy.2! The present study included 4 patients with micro-
metastasis and 2 patients with ITCs. In patients with squa-
mous cell carcinoma, all metastases except for ITCs should
be identified using intraoperative frozen sectioning. Intrao-
perative 2-mm interval step-serial sectioning in squamous
cell carcinoma is considered a safe method for identifying
lymph nodes with more than 0.2-mm metastases, although
intraoperative diagnosis is not precise and not recommended
by some researchers.?? In contrast, benign type inclusions,
such as endosalpingiosis and endometriosis, are frequently
encountered in pelvic lymph nodes of women; and endo-
salpingiosis has been reported to lead to misdiagnosis in
adenocarcinoma cases.?> Moreover, sensitivity to radiation ther-
apy is relatively high in patients with squamous cell carcinoma
compared to those with adenocarcinoma.?® Thus, careful
diagnosis is necessary in cervical adenocarcinoma. It may be
safe to recommend avoiding systematic pelvic lymphade-
nectomy only in patients with squamous cell carcinoma.

In the present study, each SLN was examined using step
sectioning at 2-mm intervals parallel to the short axis of the

© 2012 IGCS and ESGO

node. The improvement in detection of lymph node metas-
tasis compared to that of past reports may be that a larger
number of frozen sections were diagnosed intraoperatively.
Whereas the detection rate of lymph node metastasis has
improved, the workload of pathologists has also increased.
Thus, the ability to perform the present intraoperative diag-
nostic procedure may be limited in some mstitutions. Other
convenient strategies for intraoperative diagnosis, such as mRNA
detection and one-step nucleic acid amplification techniques,
need to be established.?> Regardless of the method used, SLN
diagnosis should be performed by a fully trained pathologist.

In the present study, micrometastasis was detected in
4 patients, macrometastasis was detected in 5 patients, and
ITCs were detected in 2 patients. No patients, except for
patients 12, had lymph node metastasis in a non-SLN among
the 8 cases diagnosed as positive SLN metastasis intrao-
peratively. Patient 12 had SLN metastasis at the right obtu-
rator basin but also had a macroscopically swollen and
metastatic lymph node at the right external iliac basin that
was not detected as a SLN. We do not know whether a strategy
is feasible in which systematic lymphadenectomy is skipped
and adjuvant therapy is administered in cases with micro-
metastasis only. Future evaluation is required to confirm the
safety of this procedure.

New symptomatic lower extremity lymphedema was
identified in only 2 patients (patients 11 and 31) with SLN
biopsy alone. The incidence of lower extremity lymph edema
was significantly lower in the SLN biopsy alone group than
in the systematic lymphadenectomy group. Four SLNs (one
right external node, one obturator node, and 2 left external
nodes) were removed, and no further radiation therapy was
needed for. patient 11. Two SLNs (bilateral external nodes)
were removed and chemoradiation therapy was performed
on patient 31 with parametrial lymphovascular invasion. In
breast cancer, lymphedema appeared in 5% ofthe SLN biopsy
alone patients, compared with 16% of the patients with sys-
tematic lymphadenectomy.® In cervical cancer, we suspect
that the occurrence of lymphedema has low frequency but
nearly the same frequency as that in the patients with breast
cancer even if only SLN biopsy is performed.

In conclusion, SLN biopsy without further pelvic lymph-
adenectomy in patients with SLN-negative cervical cancer
may be safe, particularly in patients with squamous cell
carcinoma who can receive potentially effective radiation
therapy and effective for preventing extremity lymphedema.
A more convenient and sensitive procedure for intraoperative
diagnosis needs to be established. The 5-year survival rate
is high (approximately 95%) in patients with IB1 cervical
cancer who underwent radical hysterectomy with systematic
lymphadenectomy. Such patients represent the target of SLN
biopsy. If a randomized trial is powered to test noninferi-
ority (a difference in survival of 5% between the SLN only
and full lymph node dissection groups at 5 years), more than
640 patients are required to obtain 80% power with a 1-sided
o equal to 0.05. Therefore, a randomized controlled trial with
patient survival as an outcome would not be feasible; rather,
observational prospective specialized multicenter trials are
required in the future. Moreover, lymphedema occurrence or
lymph node metastases seem to be useful end points. Our
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present study was a nonrandomized study, and the number of
evaluable patients was small. The use of SLN biopsy without
full lymph node dissection may be demonstrated in the ran-
domized study (Ganglion Sentinell dans Cancer du Col 2) that
is ongoing in France, in which incidence of adverse events is
the primary outcome.
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Small Cell Carcinoma of the Uterine Cervix: Clinical Qutcome of
Concurrent Chemoradiotherapy with a Multidrug Regimen
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Small cell carcinoma of the uterine cervix (SCCC) is a rare subtype of cervical cancer with an aggressive
behavior. Although SCCC has a worse prognosis than other histological types of uterine cervical cancer
such as squamous cell carcinoma or adenocarcinoma, standard therapy for SCCC remains to be
established due to its rarity. The purpose of this study was to evaluate the efficacy and toxicity of
concurrent chemoradiotherapy (CCRT) using a regimen consisting of vincristine, adriamycin, and
cyclophosphamide alternating with cisplatin and etoposide (VAC/PE). We analyzed a series of 9 patients
with SCCC. Five patients with stage IB disease underwent radical hysterectomy followed by CCRT. Four
patients with advanced stage disease received CCRT primarily. With a median follow-up duration of 47.4
months (range, 10.5 to 86.4 months), 4 out of 5 patients with stage |IB disease were alive without
recurrence. In 4 patients with advanced stage disease, the response rate was 75% (complete response, 1,
partial response, 2; progressive disease, 1). One patient with stage IVB disease remained without
recurrence for 89.5 months. At 5 years, overall survival (O8) and progression-free survival for all patients
was 52% and 56%, respectively. Patients with early-stage disease had an 80% 5-year OS rate compared
to 25% for patients with advanced stage disease. Although all patients developed grade 3-4 neutropenia,
CCRT using VAC/PE is feasible in both the primary and adjuvant settings for SCCC. In particular, this
combined modality therapy may improve both local control and survival as postoperative treatment in
patients with early-stage disease.

Keywords: concurrent chemoradiotherapy; neuroendocrine carcinoma; small cell carcinoma of the uterine cervix;

uterine cervical cancer; VAC/PE
Tohoku J. Exp. Med., 2013 Jan, 229 (1), 75-81.

Cervical cancer is the Sth most common cancer among
women in Japan; the mortality from cervical cancer in 2010
was 4.1 per 100,000 female population (Matsuda et al.
2011). Cervical cancer encompasses several histologic
types, of which squamous cell carcinoma (SCC) is the most
common histologic subtype accounting for 70-80% of inva-
sive carcinomas. Adenocarcinoma (AC) and adenosqua-
mous carcinoma comprise 10-15% of all cases (Kurman et
al. 2011).

Cervical neuroendocrine tumors are uncommon and
four categories include: (1) typical carcinoid tumor, (2)
atypical carcinoid tumor, (3) large cell neuroendocrine car-
cinoma, and (4) small cell carcinoma. Small cell carcinoma
of the uterine cervix (SCCC), which was first described in
1957, accounts for only 1% of uterine cervical cancers and
is an extremely aggressive subtype of uterine cervical can-
cer (Tsunoda et al. 2005; Crowder and Tuller 2007; Agarwal

© 2013 Tohoku University Medical Press

et al. 2011). Compared to the more common squamous cell
carcinoma of the cervix, SCCC is more likely to show lym-
phovascular invasion, metastasize to the lymph nodes, and
recur. Looking at the prognosis by histological subtype,
S-year overall survivals (OS) of SCC and AC are 70.5%
and 68.7%, respectively (Quinn et al. 2006). The 5-year
survival rate for SCCC ranges from 32% (r = 25) to 36.8%
(n = 135), even for patients with early-stage disease (Chan
et al. 2003; Cohen et al. 2010). Survival following radical .
hysterectomy without adjuvant therapy is worse than that of
non-SCCC of comparable stage (5-year disease-free sur-
vival: SCCC [n = 111, 36% vs. non-SCCC [n=301], 71%)
(Sevin et al. 1996). Given the poor prognosis, it is impor-
tant to establish standard, effective therapy for SCCC.
Small cell carcinoma occurs most frequently in the
lung, and the clinical and biologic characteristics of small
cell lung cancer (SCLC) are distinct from those of non-
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Correspondence: Satoru Nagase M.D., Ph.D., Department of Obstetrics and Gynecology, Tohoku University School of Medicine, 1-1,

Seiryo-machi, Aoba-ku, Sendai, Miyagi 980-8574, Japan.
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SCLC. SCLC exhibits aggressive behavior, with rapid
growth, early spread to distant sites, and sensitivity to che-
motherapy and radiation. Because SCCC is rare, the thera-
peutic strategies used for SCLC can offer valuable informa-
tion that may contribute to the establishment of standard
therapy for SCCC. Although irradiation improves both the
local control and survival rates in SCLC patients (Warde
and Payne 1992), chemotherapy has historically been the
cornerstone of SCLC management. Chang et al. attempted
to treat SCCC in a fashion similar to that used in SCLC,
and reported a 5-year overall survival (OS) of 68% (n = 28)
for patients treated with vincristine, adriamycin, and cyclo-
phosphamide alternating with cisplatin and etoposide (VAC/
PE) compared to 33% (n = 12) for patients who received a
regimen consisting of cisplatin, vinblastine, and bleomyecin
(Chang et al. 1998). In another small phase II trial of alter-
nating VAC/PE in early-stage SCCC before hysterectomy, 6
of 7 patients experienced a clinical complete response (CR)
(Chang et al. 1999). Hoskins et al. (1995) reported that
while radiotherapy with concurrent chemotherapy using the
PE regimen was effective for locally advanced disease (n =
11; 3-year OS, 28%), it was inadequate to control systemic
disease. We therefore adopted a protocol of CCRT using
the alternating VAC/PE regimen in an effort to improve
outcomes at our center. '

In this study, we evaluated the efficacy and toxicity of
CCRT using the alternating VAC/PE regimen and analyzed
progression-free survival (PFS) and overall survival in
patients with SCCC.

Materials and Methods

Patients

Eligible patients were required to have histologically confirmed
small cell carcinoma in the cervix. Histopathologic diagnosis was
based on morphologic criteria following hematoxylin-eosin (H-E)
staining (Albores-Saavedra et al. 1997; Ishida et al. 2004; Katahira et
al. 2004). The morphologic criteria included the presence of small

H. Tokunaga et al.

cells with hyperchromatic nuclei and scanty cytoplasm, absent or
inconspicuous nucleoli, and numerous mitotic figures and extensive
necrosis. Nine patients received the diagnoses of SCCC from January
2001 to December 2009. Of the nine patients, five patients were
diagnosed with immunohistochemistry as shown in Table 1.

All tumors were staged according to the International
Federation of Gynecology and Obstetrics (FIGO) 2008 classification
system for cervical cancer, based on physical examination. Early
stage was defined as Stages [-IIA and advanced as Stages [IB-IVB.
Five patients with FIGO stage IB1 or IB2 underwent hysterectony
and pelvic lymphadenectomy. Four patients with advanced stage dis-
ease underwent CCRT. All patients had neither previous chemother-
apy nor irradiation. Patients also had adequate hematological and
hepatic function parameters, and an Eastern Cooperative Oncology
Group performance status of two or less. All of the patients were
informed that there was no standard chemotherapy regimen for SCCC
and that VAC/PE was a favorable regimen for SCCC based on the
reports by Chang et al (Chang et al. 1999). This study to analyze the
case series was approved as a retrospective study by our institutional
review board.

Treatment

As primary treatment, stage IB-IIA patients underwent radical
hysterectomy (type III or type II) and pelvic lymphadenectomy.
Subsequently, external beam pelvic radiotherapy (EBRT) was initiated
within six weeks of surgery. EBRT was delivered to a total dose of
45-50 Gy in 23-25 daily fractions over five to six weeks. Tumor-
directed radiation was utilized in one patient in whom a metastatic
Iymph node was not resected (Patient #8). Concurrent chemotherapy
was administered within a week after initiating radiotherapy, with 3
cycles every 6 weeks as follows: intravenous infusion of 1 mg/m* of
vineristine, 40 mg/m® of adriamycin and 1,000 mg/m* of cyclophos-
phamide, day 1; intravenous infusion of 100 mg/m?® of cisplatin, day
22; 100mg/m* of etoposide, day 22-24. Cycles were delayed for
adverse events as defined by the Common Toxicity Criteria (CTC)
grade 2 or greater, neutropenia < 1,500 per ul or thrombocytopenia
< 100,000 per ul. The dose of each drug was reduced by 25% of the
previous dose in the case of grade 3/4 toxicities.

For advanced-stage disease, the initial 20 Gy was delivered to the

Table 1. Patient Characteristics.

IHC

Tumor

Patient Age Type of FIGO T N M size Site of ) PS
no. SCEC NSE  CGA  Synaptophysin NCAM ~ CDs6  Stage (om) ~ mefastasis
1 28 pure N/D N/D N/D N/D N/D IVb 3b 1 1 5 lung 0
2 44 pure N/D N/D N/D N/D N/D IVvb 3b 1 1 5  It.infraclavilular LN 0
3 34 pure N/D N/D N/D N/D N/D m 2 1 0 8 none 0
4 61 pure  positive positive positive N/D  positive IIb 26 0 0 6 none 0
5 31 pure N/D  positive N/D positive ~ N/D bl 161 1 0 2 none 0
6 39  mixed positive negative  negative positive  N/D 2 162 1 0 8 none 0
7 44 pure N/D N/D N/D N/D N/D b2 162 1 0 6 none 0
8 59  mixed positive negative positive N/D  positive Ibl 11 0 0 3 none 0
9 40 pure  positive positive positive positive ~ N/D Il 11 0 O 2 none 0
mean 42

SCCC, small cell carcinoma of the uterine cervix; IHC, immunohistochemistry;, NSE, Neuron-specific enolase; CGA, Chromo-
granin A; NCAM, Neural cell adhesion molecule; N/D, not done; FIGO, International Federation of Gynecology and Obstetrics.
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whole pelvis. After that, 30 Gy was administered through the same
whole-pelvis field with a midline block. The first high dose-rate intra-
cavitary brachytherapy session (6 Gy per week, 4-5 fractions) with che-
motherapy was performed within 10 days after the initial 20 Gy of
EBRT. The VAC/PE chemotherapy was administered concurrently with
the same dose for early stage disease within a week of the initial radio-
therapy. A paraaortic boost (50 Gy) was added when paraaortic lymph
node metastasis was recognized by computed tomography (CT).
Hysterectomy was added for residual disease by biopsy or on magnetic
resonance imaging one month following the completion of primary
treatment. .

Clinical and pathological variables analyzed are shown in Table 1.
The primary end point was any cancer-related death. All end points
were calculated from the date of the start of primary treatment to death,
or censored at last follow-up. The date of death was obtained from the
medical records. All end points were updated in December 2011.

Efficacy assessment
Pretreatment evaluation included past medical history and physi-
cal examination, complete blood cell count with differentials, chemistry,
CT scan of chest, abdomen and pelvis, chest x-ray and any other diag-
nostic procedures as clinically indicated. During treatment, physical
examination including toxicity assessment, complete blood cell count,
and chemistry were performed every week before each cycle.
Appropriate imaging studies including a CT scan were used to evaluate
treatment response or to document disease progression. A CT scan con-
firmed responses four 1o six weeks afier the initial response documenta-
tion. Patients were assessed every month with imaging for disease pro-
gression following the completion of the chemotherapy. Responses
were classified according to the RECIST criteria (Therasse et al. 2000).
Progression free survival (PFS) was calculated from the first day of
treatment to the date on which disease progression was first documented
_or the date of the last follow-up. Overall survival (OS) was calculated
from the first day of freatment to the date of death or last follow-up.
Toxicity was monitored according to the National Cancer Institute
(NCI) CTC scale version 3.0.

Statistical Analysis
Statistical analysis was performed using JMP Pro 9.0.2 (SAS

Institute Inc. North Carolina, USA). The impact of clinical and patho-
logic risk factors on the survival of patients with SCCC was evaluated
using the Kaplan-Meier life table analyses and log-rank tests. All tests
were two-tailed with P values < 0.05 were considered significant.

Results

~ The mean patient age at diagnosis was 42 years (range:
28-61) and all of the patients were diagnosed with SCCC by
a punch biopsy. Patient characteristics are listed in Table 1.
The FIGO stage distribution was as follows: three were
stage IB1, two were IB2, two were stage IIB, and two were
stage IVB. Three patients had a non-bulky primary tumor,
with the remaining presenting with bulky disease. The ther-
apeutic regimens and clinical outcomes for all nine patients
are shown in Table 2. The patients with stage IB disease
underwent a type II or type III radical hysterectomy fol-
lowed by CCRT. Four patients with advanced stage disease
received CCRT primarily. Patients #2 and #3 had partial
responses and underwent hysterectomy after CCRT. Both
of them had remains of disease at the cervix and cardinal
ligament. Eight of nine patients completed three cycles of
VAC/PE and radiation. Of these, three patients (#3, #5, and
#8) had dose reductions of both cisplatin and etoposide at
the third cycle for grade 4 bone marrow suppression. One
patient (patient #7) with severe fatigue and grade 4 neutro-
penia received two cycles of paclitaxel and carboplatin
therapy after the first cycle of VAC/PE therapy. Treatment
toxicities are listed in Table 3. The highest level of toxicity
at each cycle is listed. All patients had severe neutropenia
(grade 3 or 4) and two patients had febrile neutropenia
(22.2%). The incidence of grade 3 and 4 toxicity was as
follows: anemia, 44.4%; neutropenia, 100%; thrombocyto-
penia, 55.5%; nausea, 11.1%. No treatment-related death
occurred during therapy.
Four patients with primary CCRT were evaluable for
an objective response because five patients who underwent
surgery primarily had no residual tumor after surgery. With

Table 2. Therapy and outcomes.

Pe:lt;e‘nt Primary therapy Ra(d ée;t)mn rggﬁg:; RECIST regtllie?fce (l;\gg) Outcome (I?di)
1 CCRT WP 50 +RALS 24 VAC/PE CR none 89.5 alive 89.5
2 CCRT—EH+BSO RAVIg 53% :iﬁi ?..ON+60 VAC/PE PR stump 6.8 death -~ 263
3 CCRT—RH+BSO+PLA WP 50 + RALS 30 VAC/PE PR bone marrow 1.8 death 6.0
4 CCRT WP 50 + RALS 24 VAC/PE PD lung 0.4 death 24.4
5 EH+BSO+PLA—CCRT WP 50 VAC/PE none none 473 alive 59.6
6 RH+BSO+PLA—CCRT WP 45 VAC/PE none none 399 alive = 474
7 RH+BSO+PLA—CCRT WP 50 VAC/PE—-TC none none 784 alive 86.4
8 RH+BSO+PLA—CCRT WP 50 +rt. Iliac LN 10 VAC/PE none  bone, lung, LN 53 death 10.5
9 RH+BSO+PLA—CCRT WP 50 VAC/PE none none 177 alive 194

CCRT, concurrent chemoradiotherapy, EH, extended hysterectomy; RH, radical hhysterectomy; BSO, bilateral salpingoophorec-
tomy; PLA, pelvic lymphadenectomy, WP, whole pelvis; RALS, Remote After loading System; LN, lymph node; PFS, progressive free

survival; OS, overall survival.
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Table 3. Adverse effects by treatment (NCI-CTC).

No. of patients (n=9)

Grade 0 1 2 3 4
Anemia 1 0 4 3 1
Neutropenia 0 0 0 2 7
Thrombocytopenia 1 3 0 2 3
Diarthea 2 4 3 0 0
Nausea 0 2 6 1 0
Malaise 0 2 7 0 0
Febrile neutropenia 0 0 0 2 0
Renal Insufficiency 6 3 0 0 0
1.0
0.9,
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Fig. 1. Survival rates of all patients.

Overall survival rates and Progression free survival rates of all patients (n = 9), plotted by the Kaplan-Meier method.

a median follow-up duration of 47.4 months (range from
10.5 to 86.4), four out of five stage IB patients were alive
without recurrence at the time of analysis. The response
rate of CCRT as primary therapy was 75% (CR: 1, PR: 2,
PD: 1). Remarkably, one patient with stage IVB disease
was alive without recurrence at 89.5 months.

The median OS periods for those who survived and
died during the evaluation period were 59.6 and 17.5
months, respectively. The OS and PFS rates for all patients
at five years were 52% and 56%, respectively (Fig. 1). The
patients with early stage disease had an 80% three-year OS
compared to 25% for patients with advanced stage disease.
There was no significant difference between the early stage
group and the advanced stage group (Fig. 2A, B). Relapse
sites included the vaginal cuff (r = 1), bone marrow (n = 1),
lung (n = 2), bone (n = 1), and lymph node (» = 1). All
patients with relapse were dead within three years of the
first treatment.

Discussion

SCCC is a rare and carries a poor prognosis, primarily
due to its propensity for early hematogenous and lymphatic
spread. Many authors have recommended adjuvant chemo-
therapy due to the aggressive behavior of this tumor (Chang
et al. 1998; Boruta et al. 2001); however, it is difficult to
perform a large scale randomized controlled study given the
rarity of the condition. The Gynecologic Oncology Group
attempted to study small cell cervical carcinoma in protocol
66 between 1982 and 1986, but failed to recruit sufficient
numbers of patients. Consequently, treatments for SCCC
have been largely extrapolated from the experience with
SCLC. SCLC is highly responsive to multiple chemothera-
peutic drugs, and chemotherapy dramatically prolongs sur-
vival compared to best supportive care (Agra et al. 2003).
In multiple randomized trials, the PE regimen appears to be
at least as effective as older regimens such as vincristine,
doxorubicin, and cyclophosphamide (VAC) and has less
toxicity for SCLC (Fukuoka et al. 1991; Sundstrom et al.
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(A) Overall survival rates. (B) Progression free survival rates of early stage (n = 5) and advanced stage (n = 4), plotted

by the Kaplan-Meier method.

2002). Recently, as with SCLC, early stage patients with
SCCC who received post-operative PE regimen with or
without radiation experienced an 83% three-year recur-
rence-free survival, compared to 0% for those who did not
receive adjuvant chemotherapy (Zivanovic et al. 2009). In
addition to chemotherapy, there is a significant role for
radiation therapy in the treatment of limited stage SCLC
(Gaspar et al. 2005). In general, for patients with limited
stage-SCLC, the PE regimen is used in conjunction with
thoracic radiation because the PE regimen has little muco-
sal toxicity and modest hematologic toxicity.

To establish the appropriate therapy for SCCC, both
the standard treatment for uterine cervical cancer, as well as
the similarities in biologic behavior between SCLC and
SCCC should be considered. In 1999, NCI issued a clinical

alert that CCRT should be considered the standard of care
over radiotherapy alone for women with cervical cancer, and
concurrent cisplatin (40 mg/m2 weekly for five weeks) with
external beam RT (50 Gy) is now widely used in both the pri-
mary and adjuvant settings. According to the clinical guide-
lines for cervical cancer treatment in Japan, postoperative
CCRT using weekly cisplatin is recommended for patients at
high risk of recurrence (Nagase et al. 2010). However, there
is a room for discussion whether this setting is suitable for
histological subtypes other than SCC. The Society of
Gynecologic Oncology (SGO) also proposed that combina-
tion chemotherapy with radiation should be considered for
non-surgical candidates with neuwroendocrine carcinoma of
the uterine cervix, with emphasis on individualized treatment
(Gardner et al. 2011). Despite the lack of prospective data,
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the use of postoperative CCRT against SCCC has become
widely accepted.

In this study we analyzed a series of 9 patients with
SCCC. Of them, five patients received surgery followed by
CCRT using the VAC/PE regimen. Notably, all five patients
with early stage SCCC including two cases with bulky
tumors had no pelvic recurrence, a median survival of 47.4
months and an OS rate at five years of 80%. Although lim-
ited by the small number of patients included in this analysis,
we did show improvement in the overall survival rate over
the previously reported five-year survival of 31.6-46.6% for
stage I-ITA patients (Chan et al. 2003; Lee et al. 2008; Cohen
et al. 2010). In addition, Cohen et al. reported that radical
hysterectomy was an independent prognostic factor for sur-
vival in a multivariate analysis of 188 patients with SCCC
(Cohen et al. 2010). These results suggest that CCRT using
the VAC/PE regimen in addition to surgical resection may
improve both local control and survival in patients with early
stage disease.

We applied the combination VAC/PE regimen with radi-
ation to the patients with advanced stage disease, with post-
treatment hysterectomy reserved for those patients with par-
tial responses. While one patient (patient #2) with advanced
disease entered long term remission following an interval
hysterectomy, two patients treated with hysterectomy after
CCRT died of their disease (patient #2, 3). These results sug-
gest that hysterectomy after CCRT may confer little benefit
in the setting of advanced stage SCCC; although some stud-
ies report that extrafascial hysterectomy after CCRT is a
reasonable option if there are histological factors suggesting
poor prognosis (Motton et al. 2010).

Hoskins et al. reported that stage III/IV patients with
SCCC had a 38% three-year recurrence-free survival if
treated with combination chemotherapy (PE) in addition to
concurrent radiation (Hoskins et al. 2003). We experienced
two stage IVB patients treated with CCRT using the VAC/PE
regimen, one of whom (patient #1) had prolonged survival
without recurrence. When radiotherapy and chemotherapy
are given together, the evaluation of toxicities becomes
important. We adopted the VAC/PE regimen instead of the
PE regimen, with a similar toxicity profile to that reported
by Hoskins et al. There were no treatment-related deaths in
either protocol. Although there are no randomized -trials
comparing chemotherapy alone versus CCRIT, either as a pri-
mary therapy, or in the adjuvant setting following radical hys-
terectomy, CCRT using the VAC/PE regimen is feasible and
has the potential to cure some SCCC patients with metastatic
disease.

Limitations of this study include its small size and that
all patients were treated at a single institute. A strength, how-
ever, is that the treatment strategies (radical hysterectomy
with adjuvant CCRT using VAC/PE regimen for early stage
patients, and definitive radiation therapy with VAC/PE che-
motherapy for advanced stage patients) were uniform across
the study period. In conclusion, combination chemotherapy
(VAC/PE) in addition to concurrent radiation is feasible in

both the primary and adjuvant settings. Postoperative adju-
vant CCRT using the VAC/PE regimen may improve both
local control and prognosis for patients with early stage dis-
ease. Given the rarity of SCCC, multi-institutional clinical
trials are required to attain sufficient power to develop stan-
dardized treatment protocols.
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Contemporary management of endometrial cancer

Jason D Wright, Nicanor | Barrena Medel, Jalid Sehouli, Keiichi Fujiwara, Thomas | Herzog

The treatment of endometrial cancer has changed substantially in the past decade with the introduction of a new
staging system and surgical approaches accompanied by novel adjuvant therapies. Primary surgical treatment is
the mainstay of therapy but the effectiveness and extent of lymphadenectomy has been challenged, and its
acceptance as a routine procedure varies by country. The role of radiation has evolved and chemotherapy has been
incorporated, either alone or combined with radiation, to treat the many patients in whom cancer recurs because of
a tumour outside the originally radiated pelvic and lower abdominal area. Use of traditional adjuvant
chemotherapeutics has been challenged in clinical trials of new agents with improved side-effect profiles. Novel
agents and targeted therapies are being investigated. Research into genetic susceptibility to endometrial cancer and
the potential genetic aberrations that might translate into therapeutic interventions continues to increase.
Substantial global variability in the treatment of endometrial cancer has led to examination of long-accepted norms,
which has resulted in rapidly changing standards. International cooperation in clinical trials will hasten progress in

treatment of this ubiquitous cancer.

Introduction )

Endometrial cancer is a major cause of morbidity and
mortality for women worldwide, with nearly 200000 cases
diagnosed every year; it is the seventh most common
malignancy. Incidence differs between regions: it is the
most common cancer of the female genital tract and the
fourth most common cancer after breast lung, and
colorectal cancers in North America and Europe.??

Most women with endometrial cancer are diagnosed
at an early stage with uterine-confined tumours, often
after having vaginal bleeding. Despite the overall
favourable prognosis of endometrial cancer, some women
have aggressive neoplasms such as high-grade or deeply
invasive lesions, or tumours consisting of non-endo-
metrioid cells such as papillary serous or clear cells, and
are at substantial risk of recurrence and death. Prognostic
factors include age, race, stage, grade, ploidy, depth of
invasion, tumour size, receptor status, and cell type.* The
most common pattern of presentation is postmenopausal
bleeding, and diagnosis is generally via endometrial
biopsy or dilatation and curettage (figures 1, 2).

Endometrial cancer occurs most frequently in post
menopausal women. The most important risk factor for
endometrial cancer is exposure to unopposed oestrogen.
Case-control studies® have suggested that the risk for
women who use unopposed oestrogen is two-times to
ten-times higher than for non-users. As a result of the
production of oestrone by adipose tissue, obesity is also
an important risk factor for endometrial cancer” Results
of a meta-analysis® showed that endometrial cancer was
one of the cancers most strongly associated with obesity.
Similarly, tamoxifen is associated with a slightly increased
risk of endometrial cancer. In women with breast cancer
using tamoxifen, the relative risk for the development of
endometrial cancer compared with controls was 7-5
(1-6/1000 vs 0-2/1000)

Although most endometrial cancers are thought to be
sporadic, some women have a genetic predisposition
for the disease. The most common genetic syndrome
associated with endometrial cancer is hereditary

non-polyposis colorectal cancer syndrome (HNPCC) or
Lynch syndrome,® which is an autosomal dominant
cancer-susceptibility syndrome. It is most often due to
an inherited mutation in one of the DNA mismatch
repair genes MLHI, MSH2, MSHG6, or PMS2™"
Endometrial cancer associated with HNPCC occurs in
young women." The lifetime risk of endometrial cancer
in women with HNPCC has been estimated at
40-60%.2"

Endometrial cancers have been broadly classified into
two types.” Type I neoplasms, which are most com-
mon, include endometrioid adenocarcinomas. Type I
neoplasms generally arise from atypical endometrial
hyperplasia and are cestrogen dependent. Type II neo-
plasms include more aggressive histological variants
such as clear-cell and serous carcinomas and uterine
carcinosarcomas. Non-endometrioid tumours are less
common than endometrioid tumours but are associ-
ated with disproportionately high mortality. Our Review
focuses on type I endometrial tumours. Treatment
frameworks for endometrial cancer have changed sub-
stantially in the past decade because traditional
modes of management have been challenged, and
novel approaches have emerged. Several initiatives
designed to improve outcomes are being assessed. We
discuss unresolved issues about the route and extent of
surgical staging, use of adjuvant therapy for patients
at intermediate and high risk, and treatment of recur-
rent disease.

Search strategy and selection critetia

We searched Medline, Current Contents, and PubMed,
between jan 1, 1980 and Jan 31, 2011 with the search terms
“"uterine cancer” and "endometrial cancer”. We included
select references from articles identified by this strategy. We
included only papers published in English between 1980
and 2010, plus abstracts converted to final publications up
to Nov 15, 2011.
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Figure 1: Endometrial adenocarcinoma
(A) Tumour invading 60% into the uterus wall. (B) Micrograph of well differentiated endometrioid type
adenocarcinoma. The tumour has endometrial glands and stroma. Magnification x40.

Figure 2: Transvaginal ultrasound of the uterus
Cross-sectional image of the uterus shows a thickened endometrial lining (123 mm) characteristic of
endometrial cancer.

Description
Stage | Tumour confined to the corpus uteri
1A No or less than half myometrial invasion
1B Invasion equal to or more than half of the myometrium
Stage Il Tumour invades cervical stroma, but does not extend beyond the uterus*
Stage It Local or regional spread of tumour, or both
A Tumour invades the serosa of the corpus uteri or adnexae, or botht
g Vaginal or parametrial involvement, or botht
nc Metastases to pelvic or para-aortic lymph nodes, or botht
e Positive pelvic nodes
ez Positive para-aortic lymph nodes with or without positive pelvic lymph nodes
Stage IV Tumour invades bladder, or bowel mucosa, or distant metastases; or all three
VA Tumour invasion of bladder or bowel mucosa, or both
VB Distant metastases, including intra-abdominal metastases or inguinal lymph nodes, or both

At all stages, tumour grade can be 1, 2, or 3. *Endocervical glandular involvement should be considered only as stage |
and no longer as stage Il. tPositive cytology has to be reported separately without changing the stage.

Table 1: International Federation of Gynecology and Obstetrics staging system for endometrial
cancer, 2009*
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Pathological factors and staging

Spread to the regional lymph nodes is the most important
prognostic factor for women with endometrial cancer**
A series of surgicopathology studies associated several
uterine risk factors including tumour grade, myometrial
invasion, lymphvascular space involvement, and cervical
stromal invasion with an increased risk of nodal metastasis
and decreased survival.**® For example, the risk of lymph-
node metastasis is five-times greater in women with
deeply myoinvasive tumours than in those with super-
ficially invasive neoplasms. Poorly differentiated cancers
are six-times more likely to spread to the regional
lymphatics than are well differentiated lesions.* The
presence or absence of nodal disease and uterine risk
factors affect the choice of adjuvant treatment for women
with endometrial cancer. The importance of uterine risk
factors and nodal metastasis was recognised in 1988, when
the staging criterion for endometrial cancer was changed
from a dlinical to a surgical staging system. In 2009, the
International Federation of Gynecology and Obstetrics
further modified this dassification system (table 1).”

Primary surgical treatment

Historically, hysterectomy was often preceded by
intracavitary radiation but this approach has been
replaced Dby initiatives to stage patients surgically to
avoid unnecessary use of radiotherapy. Furthermore,
traditionally almost all investigations were done via
laparotomy whereas many operations worldwide are
now done by minimally invasive techniques, where
availability of technology allows. Vaginal hysterectomy
is another option, but this approach restricts exploration
of the abdominal cavity, peritoneal washing procure-
ment, lymph-node dissection, and omentectomy as
indicated. Issues of contention are the route and role of
comprehensive staging, specifically whether and to
what extent lymph-node dissection is necessary, and
whether ovaries should be preserved in some patients.
Many women with endometrial cancer are elderly and
have several medical comorbidities. Therefore, both the
primary surgical treatment and adjuvant therapy must
Dbe tailored accordingly.

Although the main route of spread for endometrial
cancer is through lymphatic dissemination, the role of
lymphadenectomy for women with early stage
endometrial tumours is controversial. Some gynaeco-
logical oncologists advocate selective lymph-node
sampling in women at high risk for nodal metastases
(with high-grade or deeply invasive tumours) whereas
others recommend routine systematic lymphadenectomy
in all patients. Strategies using selective nodal assessment
are potentially limited by the difficulty in prediction of
the depth of tumour invasion and final tumour grade
intraoperatively”” In a report of 181 patients with a
preoperative diagnosis of grade 1 endometrial tumours,
19% of the tumours were upgraded and 18% of patients
were upstaged on final pathology™ Proponents of
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lymphadenectomy have argued that the procedure
provides important diagnostic information that best
selects optimum delivery of adjuvant therapy.®

Several studies have investigated the therapeutic
potential of lymphadenectomy and its effect on survival.
The necessary extent of nodal dissection is debated.
Fotopoulou and colleagues™ recorded high rates of
metastasis in para-aortic nodes even above the level of the
inferior mesentericartery. Although results of retrospective
reports suggest that survival is improved in women who
undergo extensive nodal dissection,”® results of two
randomised trials®* did not show a survival benefit for
the procedure.?* The multinational ASTEC (A Study in
the Treatment of Endometrial Cancer) trial randomly
assigned more than 1400 women to hysterectomy and
salpingo-oophorectomy with or without lymphaden-
ectomy. After surgery patients underwent a second
randomisation into a radiotherapy trial. The investigators
recorded no benefit for lymphadenectomy in either overall
or recurrence-free survival® Another study of more than
500 women reached similar conclusions.* Although critics
have pointed out several methodological flaws of the
studies such as the absence of quality control for the
lymphadenectomy, findings from these studies have
raised questions about the therapeutic role of lympha-
denectomy in endometrial cancer.” Both trials reported
small but statistically significant increases in the rates
of perioperative complications and operative times
with lymphadenectomy** To decrease the morbidity of
lymphadenectomy several studies have examined sen-
tinel lymph-node dissection. Estimates of sensitivity
and specificity for the detection of metastatic disease
have varied widely and the technique is considered
experimental ®

Hysterectomy and bilateral salpingo-oophorectomy
are the foundation of treatment of endometrial cancer.
The method by which this operation is done has
changed substantially during the past decade in most parts
of the world as both laparoscopic and robotic approaches
have been shown to be feasible. In 1993, Childers and
colleagues™ reported the feasibility and safety of laparo-
scopic or laparoscopic-assisted approaches including
lymphadenectomy. The results have been confirmed in
other studies.*¥ Prominent among these studies was the
Gynecologic Oncology Group LAP-2 trial,” a randomised
comparison of conventional abdominal hysterectomy plus
lymphadenectomy with laparoscopic assisted vaginal
hysterectomy plus lymphadenectomy in more than
2600 patients with clinical stage I or IIA endometrial
cancer. The laparoscopic approach was associated with
longer operating times but a shorter hospital stay than
laparotomy. Laparoscopy was initiated in 1682 patients and
completed without conversion in 1248 (74-2%). The main
advantage of these minimally invasive approaches
compared with laparotomy has been faster recovery,
shorter hospital stay, and lower morbidity overall in
patients with endometrial cancer, many of whom have

significant comorbid disorders. The median number of
lymph nodes removed was 24 (IQR 16-34) for laparoscopy
and 25 (16-33) for open surgery.” However, laparoscopy
was associated with only small improvements in quality of
life® Follow-up to establish the effect of laparoscopy on
recurrence and survival is continuing.

Robotic-assisted surgical staging and treatment of
endometrial carcinoma has been suggested as a useful
alternative to open or laparoscopic surgery® Reported
advantages of robotic hysterectomy over conventional
laparoscopy include three-dimensional imaging, greater
range of motion, a shorter time to learn the technique,
and possibly improved feasibility of lymphadenectomy in
obese patients.® In one retrospective cohort study®
comparing robotic, laparoscopic, and open hysterectomy,
the robotic approach was associated with the highest
lymph-node yield, shortest hospital stay, and lowest blood
loss. Despite the potential advantages of robotic
hysterectomy, the substantial resources needed and cost
of use are greater than with laparoscopic surgery.”

Although most women with endometrial cancer are
postmenopausal, about 20% of endometrial cancers occur
in premenopausal women. For young women, ovarian
preservation has been advocated in carefully selected
patients who undergo surgery®* Although ovarian
preservation prevents surgical menopause, patients are at
risk of synchronous and metasynchronous ovarian
neoplasms. For women who have not completed child-
bearing, uterine preservation by medical treatment with a
progestational agent can be considered. Results of several
small observational studies® have suggested that as many
as three-quarters of women with well differentiated
endometrial cancer will respond to progestagen-based
therapy. Careful follow-up is mandatory in these patients
Dbecauserecurrences are common.* Theideal progestational
agent and duration of therapy are unknown.

risk factors  brachytherapy brachytherapy
notpresent
Adverse Observe or vaginal Observe or vaginal

risk factors  brachytherapy with or brachytherapy with or
present without pelvic radiotherapy  without pelvic radiotherapy

uterine (cervical or glandular) involvement.

Grade 1 Grade 2 Grade 3
Stage A
Adverse Observe Observe or vaginal Observe or vaginal
risk factors brachytherapy brachytherapy
notpresent
Adverse Observe or vaginal Observe or vaginal Observe or vaginal
risk factors  brachytherapy brachytherapy with or brachytherapy with or
present without pelvic radiotherapy  without pelvic radiotherapy
Stage IB
Adverse Observe or vaginal Observe or vaginal Observe or vaginal

brachytherapy with or
without pelvic radiotherapy

Observe or pelvic radiotherapy
with or without vaginal
brachytherapy with or without
chemotherapy

Potential adverse risk factors include age older than 60 years, lymphovascular space invasion, tumour size, and lower

endometrial cancer, 20114

Table 2: National Comprehensive Cancer Network recommendations for the adjuvant treatment of
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