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Abstract

Study Objectives: We sought to estimate the impact of sentinel nodes in gynecologic oncology
on fellowship training and discuss potential solutions.

Design: Retrospective multi-institution cohort, 11-2
Setting: Three tertiary cancer referral cancer centers
Patients: Patients with endometrial and vulvar cancer undergoing lymph node evaluation.

Interventions: Patient history and fellow case volumes were evaluated retrospectively for type
of lymph node assessment.

Measurements: Minimally invasive endometrial cancer and vulvar cancer fellow case volumes
in three large institutions were reviewed, and average annual volumes calculated for each clinical
gynecologic oncology fellow. For vulvar cancer, probabilities of sentinel lymph node mapping and
laterality of lesions were estimated from the literature. For endometrial cancer, estimates of
lymphadenectomy rates were determined using probabilities calculated from our historic database
and from review of the literature.

Main Results: Modeling the approaches to lymphadenectomy in endometrial cancer (full,
selective, sentinel), 100% versus 68% versus 24% respectively of patients would require complete
pelvic lymphadenectomy and 100% versus 34% versus 12% would require para-aortic
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lymphadenectomy. In vulvar cancer, rates of inguinal femoral lymphadenectomy are expected to
drop from 81% of unilateral groins to only 12% of groins.

Conclusions: Sentinel lymph node biopsy for endometrial and vulvar cancer will play an
increasing role in practice, and coincident with this will be a dramatic decrease in pelvic, para-
aortic and inguinofemoral lymphadenectomies. The declining numbers will require new strategies
to maintain competency in our specialty. New approaches to surgical training and continued
medical education will be necessary to ensure adequate training for fellows and young faculty
across gynecologic surgery.

Precis:

Sentinel node excision is rapidly replacing full lymphadenectomy in gynecologic oncology and
will have significant impact on trainee experience and volume.
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Introduction

Multiple recent papers and editorials have stressed the importance of high volume surgeons
in gynecologic surgical outcomes [1-5]. As surgical fields evolve and adopt new, less
invasive techniques, training programs must also adapt teaching methods to provide the
experience needed to train proficient surgeons. New gynecologic oncology fellows graduate
from residency with less surgical experience to start their advanced training and receive less
training in their fellowships [6-7]. Maintaining proficiency in now rarer procedures is a
challenge for surgical specialties [8]. One such surgical procedure is lympadenectomy which
is a principle component of cancer staging. To the advantage of our patients, advances in
surgical technique have decreased the need for routine full lymphadenectomy (LND). As
seen in breast cancer and melanoma, sentinel lymph node (SLN) evaluation is replacing full
LND in patients with endometrial, cervical, and vulvar cancer.

The approach to lymph node assessment in endometrial cancer has evolved throughout the
years. Routine LND initially was advocated by many [9-11], however large studies have
failed to demonstrate therapeutic benefit of such an approach in early stage disease [12,13].
Alternative approaches which rely on tumor characteristics to select those at highest risk of
lymph node involvement have evolved to minimize the number of patients undergoing LND
[14-17]. SLN evaluation has more recently been applied to endometrial cancer [18-24].
This approach is gaining acceptance and the most recent National Comprehensive Cancer
Network (NCCN) guidelines for endometrial cancer include the option of SLN evaluation in
lieu of full lymphadenectomy.

Similarly, the GOG173 and GROINSS-V studies examined the feasibility and safety of SLN
biopsy in vulvar squamous cell cancers [25-27]. These studies confirmed the safety and
reliability of SLN biopsy in unifocal vulvar cancers less than 4 cm, reducing the need for
full inguinal femoral LND in the majority of patients with vulvar cancer. NCCN guidelines

J Minim Invasive Gynecol. Author manuscript; available in PMC 2020 August 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

KUMAR et al.

Page 3

support the use of SLN evaluation in vulvar cancer and this is becoming the standard of care
approach in most centers.

The objective of this study is to model the impact of SLN approach for vulvar and
endometrial cancer on surgical training volumes. We also outline suggestions to offset the
impact of decreasing volumes on surgical proficiency with thoughtful strategies to augment
surgical and anatomic training.

Materials and Methods:

Results:

IRB approval was obtained for this study. Mayo Clinic, Memorial Sloan Kettering Cancer
Center (MSKCC), and MD Anderson Cancer Center (MDACC), reviewed their fellow
reported case volumes from 2012-2015 and determined the total number of minimally
invasive endometrial cancer cases and early vulvar cancer cases that were performed per
fellow and in each institution. Mean annual numbers were used to estimate the number of
cases performed per year per fellow. The number of clinical fellows at each institution used
to calculate cases/year was Mayo Clinic (h=4), MSKCC (h=6) and MDACC (n=6).

The approaches to lymph node assessment in endometrial cancer were classified as follows:
A) routine complete pelvic and para-aortic LND for all patients, B) selective pelvic and
para-aortic LND based on primary tumor factors, and C) SLN (Figure 1). When approach A
(routine systematic pelvic and para-aortic LND) is performed, all patients undergo pelvic
and para-aortic LND [7]. In approach B, need and extent of LND was based on tumor
characteristics at the time of surgery. Approach C (SNL) will result in pelvic and possible
para-aortic LND for those patients without sentinel node mapping. When SLN did not map,
we assumed approach B would be applied and patients would undergo a pelvic and para-
aortic LND based on primary tumor factors. The number of single sided pelvic and para-
aortic LND that would be performed using each approach was estimated. Four assumptions
are made in the model: 1) all patients are candidates for LND regardless of age, BMI or
other co-morbidities, 2) lymph node evaluation was for staging, excluding cases with pre-
operatively enlarged lymph nodes on CT scan, 3) rates of non-mapping for SLN is equally
distributed across grades and depths of invasion, and 4) when a positive SLN is identified,
no further LND is performed.

For vulvar cancer, two approaches to LND were considered: 1) full inguinal femoral LND
and 2) SLN biopsy (Figure 2). Rates of lymph node mapping and rates of bilateral mapping
were estimated from the literature and the number of single sided inguinal femoral LND was
estimated for each approach [25-27]. Assumptions in the model are 1) all candidates for
radical vulvectomy are candidates for SLN biopsy, 2) no patients have palpable or image-
positive inguinal lymph nodes, 3) lateral lesions drain unilaterally and midline lesions drain
bilaterally, and 4) if a positive SLN is identified, no further LND is carried out.

As described above for endometrial cancer, approach A will result in 100% of patients
having pelvic and para-aortic lymphadenectomy. In a simplified selective lymphadenectomy
approach as described in Figure 1, LND is omitted in patients with grade 1-2 disease without
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myometrial invasion or with <50% myometrial invasion and tumors <2 cm in size. Grade 3
endometriod, type Il histology or > 50% myometrial invasion underwent full pelvic and
para-aortic LND. All other patients underwent pelvic LND with reflex para-aortic LND. A
historical database including 1184 patients without stage 1V disease who had surgery from
1999-2008 was reviewed to determine rates of LND when using tumor characteristics. When
approach B (selective LND based on primary tumor factors) is performed, 68% of patients
will undergo bilateral pelvic LND. In addition 34% will undergo para-aortic LND [15, 28].
Approach C is sentinel lymph node approach. A review of the literature shows an overall
mapping rate of 51-94%, with higher rates with the use of indocyanine green (ICG) dye and
increased experience [18,20, 21,26-36]. Using the most conservative estimates, a unilateral
SLN will be identified in 80% of hemi-pelvises with bilateral mapping seen in 50% of cases.
This will result in 35% of possible hemi-pelvises without mapping. In non-mapping cases, if
the uterine factor approach was applied (Approach B), this will lead to a 24% rate of single-
sided pelvic LND and 12% of patients will undergo para-aortic lymphadenectomy.

The approaches to lymph node assessment in vulvar cancer are shown in Figure 2. When
approach A (full inguinal femoral LND) is applied, 100% of midline lesions have bilateral
LND while in lateral lesions, ipsilateral LND is performed. In GROINNS-V, 37.5% of
tumors were lateral and 62.5% were bilateral, so 37.5% of patients would require full
unilateral lymphadnectomy and 62.5% would require bilateral lymphadenectomy [18].
Therefore for approach A, this results in full inguinal femoral LND in 81.3% of groins when
considering lateral lesion will not require lymphadenectomy. If the SLN approach is applied
(Approach B), only 12.2% of groins are fully dissected after taking into account a 7.5%
failed mapping rate from GOG173[25]. Figure 3 summarizes the rates of lymphadenectomy
for endometrial and vulvar cancer by approach.

Case volumes by year were calculated for each fellow across institutions using fellow case
logs. For endometrial cancers, there was an average of 35 (range 28-50) cases per year per
fellow. The theoretical number of pelvic and para-aortic lymphadenectomies per fellow per
year by approach is reported in Table 1. With a sentinel node approach, the number of
unilateral pelvic lymphadenectomy decreases from 70 cases to 17 cases per fellow per year,
and the number of para-aortic lymphadenectomy cases drops to 8 cases per fellow per year.
An average of 4 (range 3-10) relevant vulvar cancer cases existed per fellow per year across
institutions. With the application of sentinel nodes approach, the number of unilateral full
groin dissection drops to 1 case per fellow per year from 7.

Discussion

Staging for many gynecologic cancers using a SLN approach is becoming increasingly
accepted and will likely become standard of care in the near future. Just as minimally
invasive techniques for hysterectomy, this will have great benefit for our patients, but will
impact the surgical experience and proficiency of gynecologic oncologists in practice and
the training of fellows. Our results demonstrate significant reductions in the number of these
complex procedures using a primary SLN strategy. To ensure continued availability of
expertise across our specialty, we should develop strategies to minimize the impact of these
changes. Options include alterations to training for fellows, availability of continued surgical
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education for practicing gynecologic oncologists, augmentation of mentoring relationships
of new staff in first jobs and triage for selected cases to experienced surgeons/centers.

The decrease in case volume and opportunity for surgical training of complex procedures is
not unique to our specialty. In obstetrics and gynecology, many residency programs struggle
to meet minimum requirements for abdominal hysterectomy as practice patterns change.
Many reports in general and gynecologic surgery have documented significant decline in
open surgical cases with the introduction of laparoscopic approaches [37-39]. Type IlI
radical hysterectomy for cervical cancer, urinary diversion [8], and exenteration are all less
frequently performed today in gynecologic oncology. A survey of gynecologic fellows in
2004, showed that fellows over time have a lower probability of being able to independently
perform certain procedures. This survey showed a trend toward fellows’ acquiring fewer
surgical skills, with 69.8% of fellows feeling greater emphasis should be placed on surgical
training [40].

Strategies to enhance surgical training need to move beyond total reliance on live-surgical
hands-on experience, as illustrated by the present manuscript. These strategies can include
augmented training in anatomy, use of simulation and cadaver labs, performance of mock
procedures using cadavers, and more meaningful evaluation and feedback during live
surgery. Research should focus on the ideal methodology; a one-size-fits-all approach will
not work. For instance, robotic simulation has shown to be beneficial, however it may be
more helpful for robotic set-up and arm placement and less useful for learning the intricacies
of intra-caval tissue planes [41-42]. Enhanced training, including fresh frozen cadaver labs
in surgical anatomy can better prepare learners to more efficiently master complex
operations such as lymphadenectomy [43-44]. Advanced robotics and laparoscopic
postgraduate courses are ideal to complement fellowship training, as they can focus on
surgical techniques and anatomy.

As some procedures most certainly will become irrelevant procedures as fields advance,
national educational goals should take into account the changes in surgical fields when
developing milestones and competency-based evaluations. Rather than volume-based
measures, competency-based measures should play a large role in structuring and evaluating
training programs. Where volume targets still exist, they should be consistent with available
numbers as outlined in this manuscript.

Strengths of this paper include using three large referral centers with fellowship training
programs, each with 300+ endometrial cancer cases and 20-60 vulvar cancer cases each
year. We used conservative estimates for single sided and bilateral mapping rates, knowing
that as gynecologic oncologists increase their experience, mapping rates will be far higher
[45]. Weaknesses include that this is a purely modeling paper and makes several
assumptions regarding clinical approach and sentinel mapping. We have minimized this
impact by basing estimates on actual case log volumes. The models do not take into account
lymphadenectomies for grossly enlarged nodes or vulvar cancers > 4 c¢cm in tumor diameter,
nor does it include lymphadenectomy in the setting of a positive sentinel lymph node. These
scenarios would increase lymphadenectomy rate from those reported.
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Conclusion

In conclusion, we have highlighted an unavoidable reality in our surgical experience brought
on by research and subsequent practice improvement. The decline in experience for pelvic,
para-aortic and inguinal lymphadenectomy as a result of practice evolution calls for a change
in our educational resources to maintain an expert-trained work force. While there are
indisputable benefits to the sentinel node approach for our patients, special attention must be
paid to the collateral impact. Continued ensured competence in our specialty in
retroperitoneal and groin dissections will require the use of other tools such as simulation,
cadaver labs, and careful case distribution in training. Determining metrics to measure
competency will be important to gynecologic oncology fellowships to ensure that graduating
fellows have the skills needed to be independent practitioners, understanding that surgical
learning continues to occur after formal education.
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Figure 1:

Sentinel lymph /
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nodes® \
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12% para-aorticLNs

SentinelLNsonly

3 approaches to lymph node evaluation in endometrial cancer and resultant rates of full
lymphadenectomy. Approach A is universal lymphadenectomy, Approach B uses tumor
pathologic features including grade, tumor diameter, and depth of myometrial invasion to
determine need for pelvic and para-aortic lymphadenectomy, and Approach C used sentinel
lymph nodes, assuming a 50% bilateral mapping rate and 80% unilateral mapping rate.
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Figure 2:
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2 approaches to lymph node evaluation in vulvar cancer and resultant rates of full
lymphadenectomy. Approach A is universal lymphadenectomy, and depending on laterality
of mass, 81% of groins will require lymphadenectomy. Approach B is sentinel
lymphadenectomy.
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Figure 3: Decreaseing rates of lymphadenectomy with advances in surgical approach to lymph
node assessment in endometrial and vulvar cancer

Summary of rates of full lymphadenectomy depending on approach to lymph node
assessment for pelvic, para-aortic, and inguinofemoral lymph node basins.
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Table 1:
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Theoretical numbers of full lymphadenectomy in gynecologic cancer per fellow oer year (considering the
hemi-pelvis or unilateral groin as the unit)

Endometrial Cancer

Vulvar Cancer

Average cases per fellow per year

357

44

Pelvic | para-aortic

inguinofemoral

Surgical Approach

Universal lymphadenectomy 70 70 7
Lymphadenectomy based on clinical factors | 48 24 N/A
Sentinel Lymphadenectomy 17 8 1

a .
as reported in fellow case logs
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