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Summary

Purpose: To review the role of lymphadenectomy (LND) for patients with endometrial adenocarcinoma.

Methods: A review was undertaken of the English Language literature dealing with the role of LND for patients with endo-
metrial adenocarcinoma (EC).

Results: The prognostic value of node status for EC patients has been recognized. LND performed by experienced surgeons
has acceptable morbidity. Multiple series have suggested that significantly less external beam radiation is given to patients
with known negative nodes. The decreased use of postop whole pelvic radiation has potential cost savings. However a sur-
vival advantage for LND has not yet been proven in a randomized clinical trials. United Kingdom investigators have begun
a trial to determine if there is a demonstrable survival advantage for EC patients who undergo LND.

Conclusion: Although the morbidity, potential cost savings, and prognostic impact of node status are well accepted, it
remains controversial as to whether LND provides a survival advantage. Trials are underway.
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Introduction

The International Federation of Gynecology and Obstetrics (FIGO) declared in 1988 that adenocarcinoma
of the endometrium (EC) should be surgically staged [1]. A surgical staging trial including hysterectomy,
bilateral salpingo-oophorectomy, pelvic washings and selective pelvic and para-aortic node sampling was
conducted by the Gynecologic Oncology Group (GOG). It established that approximately 22% of patients
with clinical Stage I EC were “upstaged” including 11% that were found to have nodal metastases [2]. The
risk of “upstaging” was a function of tumor grade, depth of invasion, lymphatic vascular space invasion
(LVSI), and occult involvement of the cervix or adnexae [2, 3]. Although it is plausible that a more precise
estimation of disease extent should facilitate optimal selection of adjuvant therapy for the individual patient,
routine extended surgical staging (ESS) for EC has not been adopted by all.

Reservations expressed regarding the utility of ESS have included: 1) little additional information is gained
beyond that acquired with close assessment of histological parameters of the uterus, cervix and adnexal spe-
cimen so that therapy is seldom altered, 2) increased morbidity, 3) cost considerations, and 4) the lack of
level I evidence from a randomized controlled clinical trial (RCT) that the addition of ESS results in supe-
rior survival outcomes. Of course, proponents of ESS have countered that 1) fewer patients will undergo
adjuvant therapy after ESS [4-7], 2) the morbidity is minimal [4, 8], 3) less adjuvant therapy can achieve
significant cost savings [9], and that 4) survival rates are improved when ESS is done [10].

This review will examine the “Pros and Cons” of ESS for EC with regard to: 1) its impact on selection of
adjuvant therapy, 2) morbidity, 3) cost considerations and 4) survival outcomes. It is recognized that a
minimal requirement to undertake ESS for EC is an experienced surgeon and not all health care delivery
systems may have a sufficient number of trained surgeons to provide ESS for all patients with EC nor do
all patients have a body habitus or performance status which permits ESS.

Selection of Adjuvant Therapy

Those surgeons that promulgate routine ESS for EC base their recommendations on the GOG reports
wherein nodal metastases were found in 11% of patients overall and as many as 35% of those with grade 3
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and deep invasion to the outer-third of the myometrium had involved nodes [2, 3]. Adjuvant therapy can be
recommended to patients with nodal metastases or other extrauterine disease [EUD]. ESS enables risk of
recurrence to be further refined. Only 7% of those without EUD vs 43% of those with EUD developed recur-
rences [11]. Boronow et al. interpreted the GOG data as supportive of selective node pelvic and para-aortic
node sampling for those at substantial risk of nodal metastases including those with vascular space inva-
sion, extension to the cervix and adnexae, grade 3 lesions and any myometrial invasion, those with grade 2
lesions and at least mid-third invasion and those with outer-third invasion regardless of grade [3]. Subse-
quently others have promoted routine ESS as they believe it to have therapeutic value [10] or that ESS allows
more limited use of external beam radiation therapy (ERT) [4, 6, 9, 12]. Progression-free survival rates in
excess of 90% have been reported for EC patients with pathologically documented negative nodes who
received limited intravaginal brachytherapy following ESS [13-15].

Those skeptical of the utility of ESS stress that 41% and 68% of those with positive pelvic and para-aortic
nodes (PAN), respectively, had documented intraperitoneal or adnexal disease in the original GOG study [2]
such that it is a minority of patients that are upstaged on the basis of positive nodes alone [16]. Furthermore,
the original GOG study revealed if the adnexae and pelvic nodes were negative only 2% of patients had
positive PAN [2]. Moreover recently, the stage distribution for 5,694 surgically staged patients determined
that only 13% of patients were Stage III and of these only 26% were Stage III on the basis of nodal invol-
vement such that a small minority of 3.5% of the whole population had Stage IIIC disease [17].

However the majority of patients that are evaluated for potential use of postoperative ERT are not those
with advanced disease. Rather patients with apparent Stage I disease who have nor undergone ESS are
sent for consideration of ERT on the basis of uterine pathologic parameters. Gretz et al. reported that
whole pelvic radiation was recommended 23% less often if nodes were known to be negative with outer-
half invasion in grade 1 disease and 16% less often if known to be negative with outer-half invasion in
grade 2 disease [7].

GOG 99 randomized intermediate-risk patients with EC after ESS to 50.4 Gy pelvic radiation versus no
further therapy. The 2-year recurrence-free survival (RES) was 97% after ERT vs 88% in the no further
therapy arm [18]. There was an unappreciable effect on 2-year overall survival [18]. Following the 1998 pre-
sentation of GOG 99 at the Annual Meeting of the Society of Gynecologic Oncologists (SGO), Naumann
et al. resurveyed 767 members of SGO (of whom 42% responded) and reported that except for grade 1 Stage
IA disease significantly fewer recommended postop adjuvant therapy following ESS [5]. Twenty percent or
greater decreases in recommendations for adjuvant radiotherapy were seen in the following groups of
patients: grade 3 Stage IA and grade 2 Stage IB [5].

Survival rates may be improved in those patients with nodal metastases with the addition of cytotoxic che-
motherapy to postoperative radiation [19-21]. Hicks et al. postulated that addition of chemotherapy should
be considered given the disappointing 27% five-year disease-free survival in those with PAN metastases fol-
lowing ESS with external beam radiation 50.4 Gy to the pelvis and 45 Gy to the PAN [19]. Subsequently
Onda et al. reported 75% survival in a series of 20 patients with PAN metastases treated with 50 Gy to the
pelvis and PAN and three cycles of chemotherapy led to a 75% five-year survival rate [20]. Bristow et al.
noted that the addition of chemotherapy to postoperative ERT for patients with nodal metastases led to a
0.22 hazard ratio for recurrence [21]. Larson et al. reported impressive results using systemic chemotherapy
or hormonal therapy w/o any radiotherapy in a series of 15 patients with positive nodes wherein there were
no failures after a median follow up of 51 months [22].

Although consensus is lacking as to what adjuvant therapy is best for patients with documented nodal
metastases, it is apparent that those node-negative patients following ESS will be offered pelvic radiothe-
rapy less frequently than those who have not undergone ESS.

Morbidity

It has been challenging especially in those who are morbidly obese to separate the surgical morbidity
encumbered in performing the hysterectomy and adnexectomy from that associated with the node sampling.
In an update of the original GOG report Morrow et al. documented a 19% complication rate following total
abdominal hysterectomy and bilateral salpingo-oophorectomy (TAHBSO) node sampling and a 0.3% mor-
tality rate [23]. Single institution series have reported non statistically significant increases in operative times
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and estimated blood losses after ESS compared to TAHBSO [8, 24]. Transfusion rates were 6% and 9.5%
in Homesley et al.’s and Larson et al.’s series, respectively [8, 24]. A mean blood loss of 340 cc, a 1.5% rate
of embolic events, and a 1.2% risk of lymphocysts after ESS was documented by Orr et al. [4]. However
other series have noted an increase in vascular injuries, deep vein thromboses/emboli following node dis-
section [25, 26].

Investigators at the University of Washington have reported acceptable morbidity risks associated with
ESS even in the morbidly obese patients [27]. They were able to accomplish lymph node dissection in 66%
of those patients with body mass indices greater than 40. In that series only 13% of patients were transfu-
sed [27]. Given the safety of node sampling/dissection in the University of Washington series these investi-
gators were strong supporters of its use given the challenges of palpating node abnormalities in such patients
who often have large volume retroperitoneal fat [27]. Girardi et al. had previously documented that node
palpation was not sufficiently sensitive in that 37% of nodal metastases were less than 2 mm and hence not
amenable to detection by palpation [28].

The greater dissection involved with ESS might be expected to lead to more adhesions. Lewandowski et
al. [29] and Corn et al. [30] have reported greater morbidity when ERT is given after ESS than when it is
administered after simple TAHBSO. Lewandowski et al. documented enteric morbidity following radiation
to 52 patients of whom 32 were status post ESS and 20 status post TAHBSO. They noted four complica-
tions severe enough to require subsequent laparotomy. All four were from the ESS group (12.5%) whereas
none of those who received radiation post TAHBSO required surgical correction for enteric morbidity [29].

The proponents of ESS note that while radiation-induced enteric morbidity might be greater following
ESS, fewer patients will be receiving external beam therapy [5-7] and hence the overall burden of enteric
morbidity will decrease.

Cost Considerations

A decision analysis based on costs and charges from a single institution reported that the “average” woman
gained about ten years of life from the hysterectomy portion of her therapy at a cost of 1,000 US dollars per
life year gained and that adjuvant radiation therapy added on average one more year of life at a cost of 4,000
US dollars per life year gained [31]. The absence of randomized trials comparing ESS with limited ERT to
TAHBSO and ERT based on uterine histological parameters has made it as yet impossible to determine
which approach is most cost effective. The skeptics of ESS have pointed out that the models out there are
retrospective in nature and do not account for the additional costs of complications incurred from radiation
therapy after ESS [16]. However at least two institutions have reported data that suggested the more restric-
tive use of radiation therapy after ESS has potential to be cost saving [9, 12]. Barnes et al. claimed, based
on a computerized model of charges incurred for 190 “hypothetical EC patients” managed with the three
most prevalent clinical algorithms extant to treat EC, that routine ESS with adjuvant ERT limited to those
with documented EUD yielded the lowest charges per patient of 12,778 US dollars [9]. The model employed
by Barnes et al. calculated charges per patient of 15,997 US dollars if TAHBSO with node dissection based
on depth of myometrial invasion and radiation therapy for uterine pathologic parameters and 17,343 US
dollars if the algorithm employed TAHBSO with node sampling based on frozen section assessment of
uterine histological factors [9]. Skeptics have charged that a single institution’s charges may or may not
reflect the costs incurred in providing the care. Horowitz et al reported a series of 144 grade 1 EC patients
in which 71% had undergone ESS. Only 18 patients required adjuvant radiotherapy versus the 40 that would
have been given adjuvant therapy if postoperative treatment recommendations had been based on uterine
histological parameters alone [12]. They concluded “comprehensive staging should be considered in all
patients with grade 1 tumors even with minimal uterine risk factors, since significant occult disease can be
identified and adjuvant therapy can be appropriately tailored to reduce cost and morbidity from unnecessary
radiation” [12]. However this series too was a single institution report and the costs per unit of surgery time
and radiation therapy were not included in the abstract [12]. The question of cost considerations regarding
routine ESS and more limited use of postoperative ERT versus the standard TAHBSO with ERT based on
uterine histological parameters remains unanswered. Perhaps the Scottish verdict of “not proven” is most
appropriate in this regard as what is assessed as “cost effective” in one health care system may not be the
same in another health care system with a different cost structure.
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Survival Outcomes

A randomized clinical trial comparing survival outcomes between the two surgical approaches of
TAHBSO vs ESS has not yet been completed. It should be noted however that such a trial (MRC-ASTEC)
has been accruing since 1999 in the United Kingdom under the direction of Dr. Harold Kitchener of St.
Mary’s Hospital in Manchester.

Multiple institutions have reported descriptive series wherein superior survival outcomes following ESS
have been claimed [10, 32, 33]. The University of Alabama reported a series of 649 patients wherein mul-
tiple site, limited site and deferred node sampling was done in 212, 205 and 208 patients, respectively. In
that series an average of 11 nodes were removed from those who underwent multi-site assessment versus
only four from those who had limited node sampling [10]. Multi-site node assessment was associated with
improved survival in the overall, high and low risk groups [10]. Chuang et al.’s series noted the risk of nodal
recurrence fell from 8% in those without node sampling to 5% if less than three sites were sampled to 0%
in those with at least three nodal sites were sampled [32]. He concluded “a selective approach to sampling
that includes biopsy from both para-aortic and bilateral pelvic lymphatic zones appears to provide an accu-
rate estimate of true node negativity” [32]. The Mayo Clinic reported a series with 137 high-risk patients
(palpably enlarged nodes, > 50% depth of invasion or positive adnexae) and 51with documented nodal meta-
stases [33]. Para-aortic node dissection (PAND) was defined in the mayo series as removal of a minimum
of five nodes from the para-aortic region. Five-year overall survival improved from 71% in those without
PAND to 85% in those who had undergone PAND [33]. Of the 51 patients with known nodal metastases the
five-year overall survival was 42% in those without PAND versus 77% in those who had undergone PAND
[33]. Nodal recurrences were documented in 37% of those w/o PAND but in none of those status post PAND.
Mariani et al. concluded that the Mayo results “suggest a potential therapeutic role for formal PAND” [33].

In the absence of a mature randomized clinical trial comparing TABHSO to ESS, it is instructive to closely
examine the results achieved in the two largest trials to date comparing postoperative external beam RT to
no further therapy. GOG 99 included 390 patients that had undergone ESS with node sampling [all were
node negative] and the PORTEC trial included 715 patients that had not undergone ESS [18, 34]. The dose
of postoperative pelvic radiotherapy (ERT) was 46 Gy in the PORTEC trial and 50.4 Gy in GOG 99. Inclu-
sion criteria were not identical in the two trials. GOG 99 allowed inclusion of patients with any grade as
long as there was some evidence of invasion, whereas, the PORTEC trial mandated that grade 1 lesions have
at least 50% depth of invasion, grade 2 any depth of invasion, and grade 3 have < 50% depth of invasion.
Both of these trials noted the postoperative ERT improved local control but there was no appreciable impro-
vement in overall survival in either trial [18, 34]. In the PORTEC trial the risk of loco-regional failure fell
from 14% in the no further therapy arm to 4% following ERT, whereas, in the GOG trial the recurrence rate
was 12% in the no further therapy arm and 3% in the ERT arm. There were only three pelvic/vaginal recur-
rences in the GOG 99 RT arm (two of which did not receive the prescribed ERT but were included in that
arm as part of an intention-to-treat analysis) versus 18 in the no further therapy group [18]. These very
similar local recurrence rates result in two series, one of which had undergone ESS and one which had not,
do “beg the question” as to whether ESS improves disease control. Part of the challenge may be that the
population included in GOG 99 was of sufficiently low risk that they were not likely to benefit from ESS,
however another interpretation might be that the number of nodes removed was insufficient to improve local
control. There is not within the GOG a “defined number of nodes” which must be included in node sam-
pling specimens. Rather the GOG procedure manual describes that in pelvic node sampling enlarged or
suspicious nodes should be excised or biopsied if unresectable and that nodal tissues should be removed
from the 1) distal half of each common iliac artery, 2) anterior and medial aspect of the proximal half of the
external iliac artery and vein and the 3) distal half of the obturator fat pad. A PAN sampling should include
excision of enlarged or suspicious nodes; on the right it should remove nodal tissue over the distal vena cava
from the inferior mesenteric artery to the mid common iliac artery and on the left the tissue between the
aorta and left ureter from the inferior mesenteric artery to the left mid common iliac artery.

Another potential benefit of node sampling would be to identify those that require adjuvant therapy of a
nature to address their risk of distant failure. Unfortunately again mature randomized clinical trials do not
exist wherein the sole difference between the two arms is the extent of node sampling/dissection. The best
that surgical-clinicians can do is to examine the evidence that is extant from previously conducted trials and
descriptive series.
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Lymphadenectomy appears to lower the risk of nodal failure [32, 33], however isolated nodal failure is
rare in endometrial cancer. In the PORTEC series wherein none of the patients underwent ESS those that
were randomized to the no ERT arm suffered more local recurrences but 73% of those had a vaginal com-
ponent. Only ten of the 360 (2.7%) evaluable patients in the TAHBSO no ERT arm of the PORTEC study
suffered isolated pelvic recurrences [34].

Those single institution series that claim therapeutic effect for lymphadenectomy [10, 33] may be alter-
natively interpreted that identification of nodal metastases via ESS allows for identification of those patients
most in need of adjuvant therapy but may not be therapeutic. The GOG staging data noted a recurrence rate
of 35% in the 57 of patients who had undergone ERT following ESS but the survival rate was > 90% in
those who had not received ERT [11].

The observation that all patients do better after a node sampling may be construed as a surgical “Will
Rogers effect” and reflective of the phenomenon of stage migration. 1t is equally, if not more, plausible that
the removal of some number [not yet defined how many is enough] of negative nodes identifies those desti-
ned to do well because they never had node metastases as it is to say that removal of negative nodal tissue
improved survival. This does have the benefit of allowing the clinician to limit the use of adjuvant therapy
to those most in need but it should not be construed that removal of the negative nodes is what improved
survival. In the GOG series 11% (23/222) of patients were identified as having positive pelvic nodes [11].
Of those 23 patients with pelvic node metastases, 12 (57%) suffered distant recurrences whereas only 15/199
(7.5%) with uninvolved nodes suffered distant metastases [11]. The most biologically plausible “construct”
of this recurrence data would be that identification of nodal metastases is prognostic. If lymphadenectomy
is therapeutic then the risk of distant recurrence should be lower in patients who have nodal metastases
resected and adjuvant therapy directed to the involved field, but in fact the risk of distant recurrence remains
sufficiently high so that systemic therapy has been promoted for those with positive nodes [19, 20, 22]. In
fact GOG 122 found a progression-free survival and overall survival hazard ratio of 0.67-0.68 in favor of
systemic multi-agent cytotoxic therapy for patients with Stage III-IV EC [35].

Another way to examine whether ESS lymph node sampling/dissection might be therapeutic is to examine
the distant failure rates described in GOG 99 [18] wherein all the patients had ESS relative to those seen in
the PORTEC trial [34] wherein none of the patients underwent ESS. It should be recalled that while grade
3 lesions represented 18% and 10% of those enrolled in the GOG and PORTEC trial respectively, only 17%
of those in the GOG trial had outer third invasion versus outer half invasion in 59% of those in the PORTEC
study. There were 6.4% distant recurrences in the no radiotherapy arm of GOG 99 versus 7% in the PORTEC
trial [18,34]. The risk of distant recurrence was 5.2% in the GOG 99 ERT arm and 7% in the PORTEC ERT
group. So while such a comparison is not as ideal as a randomized trial between ESS and TAHBSO it does
suggest that impact on distant recurrences will be small and a randomized trial will require thousands of
patients if we are going to “prove” a therapeutic benefit for progression-free or overall survival.

Conclusions

Single and multi-institutional studies support that lymph node sampling/lymphadenectomy for EC can be
done with acceptable morbidity in experienced hands [2, 4, 8] and that the findings will definitely decrease
the number of patients who will be offered postoperative external beam radiotherapy [5-7, 13, 22]. Single
institution series suggest that by limiting the number of patients requiring postoperative ERT, ESS can save
health care dollars [9, 12]. The data that ESS with node sampling/lymphadenectomy can decrease nodal
recurrences has been reported in two series [32, 33]. However the data is less convincing that ESS is thera-
peutic or improves survival. Rather a stronger case can be made that the findings from ESS can identify
those patients most in need of adjuvant therapy as they have increased risk to suffer subsequent recurrences
more than half of which will be distant recurrences suggesting that the radiotherapy alone for nodal meta-
stases may not be sufficient [11].

While the Society of Gynecologic Oncologists remains committed to ESS for EC, it must be recognized
that not all patients with EC will undergo surgery by SGO members, not all patients will have a body habitus
or general medical condition that permits ESS, and that excellent results have been achieved in large series
without ESS [34]. In fact the GOG has completed a randomized clinical trial (GOG 122) comparing whole
abdominal radiation to combination cytotoxic therapy for advanced Stage III and IV disease wherein lymph
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node sampling was optional. Of the 388 evaluable patients in GOG 122, 24% of the patients did not have
para-aortic nodes sampled and 15% did not have pelvic node sampling [35]. Currently the GOG is conduc-
ting another advanced stage trial (GOG 184) wherein node sampling is optional and all patients receive
radiotherapy to a field recognized to be at risk but then are randomized to a cytotoxic regimen of cisplatin
plus doxorubicin with or without paclitaxel. These recently completed and ongoing trials emphasize the
“reality” that clinical investigation will continue and that relevant important questions can be asked of EC
cancer patient populations who have not undergone node dissection. We should continue this work and
commend the MRC-ASTEC investigators in the United Kingdom who are undertaking the seminal trial that
may be able to answer whether or not node dissection for EC is therapeutic or only prognostic [36].

References

(1]
(2]

(3]

(4]
(5]

(6]

(71

(8]

(9
[10]
(1]
{12]
[13]
[14]
[15]
[16]
[17]
[18]
(19]
[20]
(21]
[22]
(23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]

Announcements. FIGO Stages, 1988 Revision. Gynecol. Oncol., 1989, 35, 125.

Creasman W.T., Morrow C.P., Bundy B.N. et al.: “Surgical pathologic spread patterns of endometrial cancer: a Gynecologic
Oncology Group study”. Cancer, 1987, 60, 2035.

Boronow R.C., Morrow C.P., Creasman W.T. et al.: “Surgical staging in endometrial cancer: clinical pathologic findings of a
prospective study”. Obstet. Gynecol., 1984, 63, 825.

Orr J.W. Jr., Holiman J.L., Orr P.E.: “Stage I corpus cancer: is teletherapy necessary?”’. Am. J. Obstet. Gynecol., 1997, 176, 777.
Naumann R.W., Higgins R.V., Hall J.B.: “The use of adjuvant radiation therapy by members of the Society of Gynecologic Oncol-
ogists”. Gynecol. Oncol., 1999, 75, 4.

Straughn J.M., Huh W.K., Kelley F.J. et al.: “Conservative management of stage I endometrial carcinoma after surgical staging”.
Gynecol. Oncol., 2002, 84, 194.

Gretz H.F. 39, Economos K., Husein A. et al.: “The practice of surgical staging and its impact on adjuvant recommendations in
pateints with Stage I endometrial carcinoma”. Gynecol. Oncol., 1996, 61, 409.

Homesley H.D., Kadar N., Barret R.J. et al.: “Selective pelvic and para-aortic lymphadenectomy does not increase morbidity in
surgical staging of endometrial carcinoma”. Am. J. Obstet. Gynecol., 1992, 167, 1225.

Barnes M., Roland P.Y., Straughn J.M. et al.: “A comparison of treatment strategies for endometrial adenocarcinoma: analysis of
financial impact”. Gynecol. Oncol., 1999, 74, 443,

Kilgore L.C., Partridge E.E., Alvarez R.D. et al.: “Adenocarcinoma of the endometrium: survival comparisons of patients with and
without pelvic node sampling”. Gynecol. Oncol., 1995, 56, 29.

DiSaia P.J., Creasman W.T., Boronow R.C. et al.: “Risk factors and recurrent patterns in Stage I endometrial cancer”. Am. J.
Obstet. Gynecol., 1985, 151, 1009.

Horowitz N.S., Powell M.A., Smith J.H. et al.: “Staging grade 1 endometrial cancers: saving dollars and saving lives” (abstract).
PROC. ASCO, 2003, 22, 457, 1835.

Fanning J.: “Long-term survival of intermediate risk endometrial cancer (Stage 1G3, IC, II) treated with full lymphadenectomy
and brachytherapy w/o teletherapy”. Gynecol. Oncol., 2001, 82, 371.

Mohan D.S., Samuels M.A., Selim M.A. et al.: “Long-term outcomes of therapuetic pelvic lymphadenectomy for Stage I endome-
trial adenocarcinoma”. Gynecol. Oncol., 70, 165.

Seago D.P., Raman A., Lele S.: “Potential benefit of lymphadenectomy for the treatment of node negative locally advanced uterine
cancer”. Gynecol. Oncol., 2001, 83, 282.

Ball H. [personal communication July 2003].

Creasman W.T., Odicino F., Maisonnueve P. et al.: “Carcinoma of the corpus uteri”. J. Epidemiol. Biostat., 2001, 6, 47.

Keys H.M., Roberts J.A., Brunetto V.L. et al.: “A phase III trial of surgery with or without adjunctive external pelvic radiation in
intermediate risk endometrial adenocarcinoma. A Gynecologic Oncology Group Study”. Gynecol. Oncol., 2004, 92, 744.

Hicks M.L., Piver M.S., Puretz J.L. et al.: “Survival in patients with paraortic lymph node metastases from endometrial adeno-
carcinoma clinically limited to the uterus”. Int. J. Radiat. Oncol. Biol. Phys., 1993, 26, 607.

Onda T., Yoshikawa H., Mizutani K. ef al.: “Treatment of node-positive endometrial cancer with complete node dissection,
chemotherapy and radiation therapy”. Br. J. Cancer, 1997, 75, 1836.

Bristow R.E., Zahurak M.L., Alexander C.J. et al.: “FIGO Stage IIIC endometrial cancer: resection of macroscopic nodal disease
and other determinants of survial”. Int. J. Gyn. Cancer, 2003, 13, 664.

Larson D.M., Broste S.K., Krawisz B.R.: “Surgery without radiotherapy for primary treatment of endometrial cancer”. Obstet.
Gynecol., 1998, 91, 355.

Morrow C.P., Bundy B.N., Kurman R.J. et al.: “Relationship between surgical pathological risk factors and outcome in clinical
Stage I and II carcinoma of the endometrium: A Gynecologic Oncology Group Study”. Gynecol. Oncol., 1991, 40, 55.

Larson D.M., Johnson K., Olson K.A.: “Pelvic and para-aortic lymphadenectomy for surgical staging of endometrial cancer: mor-
bidity and mortality”. Obstet. Gynecol., 1992, 79, 998.

Cliby W.A., Clarke-Pearson D.L., Dodge R. ef al.: “Acute morbidity and mortality associated with selective pelvic and para-aortic
lymphadenectomy in the surgical staging of endometrial adenocarcinoma”. J. Gynecol. Tech., 1995, 1, 19.

Franchi M., Ghezzi F,, Riva C. er al.: “Postoperative complications after pelvic lymphadenectomy for the surgical staging of
endometrial cancer”. J. Surg. Oncol., 2001, 78, 232.

Everett E., Tamimi H., Greer B. et al.: “The effect of body mass index on clinical/pathologic features, surgical morbidity and
outcome in patients with endometrial cancer”. Gynecol. Oncol., 2003, 90, 150.

Girardi F., Petru E., Hedarfadai M. et al.: “Pelvic lymphadenectomy in the surgical treatment of endometrial cancer”. Gynecol.
Oncol., 1993, 49, 177.

Lewandowski G., Torrisi J., Potkul R.K. et al.: “Hysterectomy with extended surgical staging and radiotherapy versus hysterec-
tomy alone and radiotherapy in stage I endometrial cancer: a comparison of complication rates”. Gynecol. Oncol., 1990, 36, 401.
Corn B.W,, Lanciano R.M., Greven K.M. et al.: “Impact of improved irradiation technique, age, and lymph node sampling on the
severe complication rate of surgically staged endometrial cancer patients: a multivariate analysis”. J. Clin. Oncol., 1994, 12, 510.



(31]
(32]
[33]
(34]
[35]

[36]

Role of lymphadenectomy in management of adenocarcinoma of the endometrium 551

Ashih H., Gustilo-Ashby T., Myers E.R. et al.: “Cost effectiveness of treatment of early stage endometrial cancer”. Gynecol.
Oncol., 1999, 74, 208.

Chuang L., Burke T.W., Marino B.D. et al.: ““Staging laparotomy for endometrial carcinoma: assessment of retroperitoneal nodes”.
Gynecol. Oncol., 1995, 58, 189. ’

Mariani A., Webb M.J., Galli L. et al.: “Potential therapeutic role of para-aortic lymphadenectomy in node-positive endometrial
cancer”. Gynecol. Oncol., 2000, 76, 348.

Creutzberg C.L., van Putten W.L., Koper P.C.M. et al. for the PORTEC Study Group: “Surgery and postoperative radiotherapy
verus surgery alone for patients with Stage 1 endometrial carcinoma: multicentre randomised trial”. Lancet, 2000, 355, 1404.
Randall M.R., Brunetto G., Muss H. et al.: “Whole abdominal radiotherapy versus combination chemotherapy in advanced
endometrial carcinoma: a randomized phase III trial of the Gynecologic Oncology Group” (abstract). Proc. Am. Society Clin.
Oncol., 2003, 22, 2.

Phase III randomized study of lymphadenectomy and adjuvant external beam radiotherapy in patients with endometrial cancer.
MRC-ASTEC EU-98062 [www.nci.nih.gov/clinicaltrials viewed 12/5/03] role of lymphadenectomy.doc.

Address reprint requests to:

K.Y. LOOK, M.D.

535 Barnhill Drive Room 434

Indiana University School of Medicine
Indianapolis, IN 46202 (USA)



