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A B S T R A C T   

Background: Technetium Tc 99m tilmanocept is a synthetic radiotracer specifically designed for sentinel lymph node (SLN) mapping that has been FDA-approved in 
breast cancer, melanoma, and head and neck cancer. No published studies exist for the use of this radiotracer in endometrial cancer. 
Objective: The primary objective was to determine the detection rate of bilateral SLNs in endometrial cancer with the concurrent use of technetium Tc 99m til
manocept and ICG. 
Methods: An open-label, single cohort, prospective feasibility study was conducted with participants receiving preoperative cervical injections of technetium Tc 99m 
tilmanocept followed by subsequent imaging and SPECT/CT. Intraoperative ICG injections were administered for all patients with near-infrared imaging used to 
visualize lymphatic vessels and nodes. A laparoscopic gamma counter was used to detect radioactive SLN intraoperatively. 
Results: All six evaluated patients had FIGO grade 1 or 2 endometrioid histology. Stage IA/IB were in 33% and 66% of patients, respectively. Tilmanocept did not map 
any SLN in the first six patients but instead showed retention of the tracer in the cervical stroma, leading to study discontinuation for futility. ICG mapped bilateral 
SLN in all patients with the most common location being the external iliac region, followed by the obturator and common iliac areas. All patients had CD206 positive 
staining throughout the full wall thickness of ectocervix, transformation zone, endocervix, and lymphatic vessels. No patients experienced adverse events. 
Conclusion: Technetium Tc 99m tilmanocept did not detect SLN in early stage endometrial cancers and is unlikely to improve bilateral detection rate compared to ICG 
alone. ICG remains a standard technique for SLN detection in low stage, low grade endometrial cancer.   

1. Background 

Endometrial cancer accounts for approximately 50% of all gyneco
logic malignancies in the United States (Siegel et al., 2020). The Inter
national Federation of Gynecology and Obstetrics (FIGO) revised 
endometrial cancer staging in 1988 to make it a surgical staging system, 
which includes complete pelvic lymphadenectomy (Mikuta, 1993). 
Despite the increased accuracy in staging, complete lymphadenectomy 
has not been shown in randomized trials to increase progression-free or 
overall survival (Panici et al., 2008; Kitchener, 2009). Additionally, 
complete lymphadenectomy carries the risk of increased morbidity, 
including lymphedema and nerve damage. To reduce this morbidity 
while maintaining prognostic information, the concept of sentinel 
lymph node (SLN) sampling has been introduced (Abu-Rustum et al., 
2009; Holloway, 2017). 

SLN evaluation has become standard of care in cutaneous melanoma 

and breast cancers, and is becoming increasingly utilized in gynecologic 
malignancies. In cervical cancer, SLN biopsy has been demonstrated to 
decrease morbidity without impacting disease-free survival in select 
patients. For vulvar cancer, large prospective studies have attested to the 
high sensitivity of SLN biopsy with ongoing research investigating the 
role of adjuvant therapy with positive SLNs. While the use of SLN in
jection and biopsy remains investigational in ovarian cancer, it is now 
widely accepted as the standard of care in select endometrial cancer 
patients with early stage disease (Chow, 2022). 

Various tracers, including radioactive tracers and dyes, have been 
used to identify the sentinel lymph node and assess for tumor involve
ment, all with similar detection rates (Nagar, 2021). In a large, multi
center prospective trial, detection rates for SLNs in minimally invasive 
surgery for early stage endometrial cancer using indocyanine green 
(ICG) alone have been reported as 52 % bilaterally and 86 % overall 
(Rossi, 2017). Our own institutional data show detection rates using ICG 
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of 69 % bilaterally and 88 % overall (Renz, 2019). If a SLN is detected, 
only the SLN is removed and a complete lymphadenectomy is avoided. If 
SLNs are not detected, current guidelines recommend a complete lym
phadenectomy on the side where the SLN was not identified (Barlin, 
2012). 

2. Tracers for sentinel lymph node detection 

Historically, SLN sampling was first described in the late 1970 s for 
penile cancer using the injection of radiocolloids (Cabanas, 1977). 
Radioactive tracers are filtered or non-filtered sulfur colloids, most 
commonly radiolabeled with technetium-99m (Tc 99m). The major 
advantage of radioactive tracers is deep tissue penetration and the 
ability to detect SLN locations preoperatively. Concerns regarding the 
use of radioactive colloids are (i) the non-specific and passive distribu
tion of the tracer colloids throughout the lymphatic system by lymph 
flow and/or diffusion, which diminishes the retention of the tracer in the 
first draining lymph node and results in the leakage of radiotracers to 
subsequent lymph nodes; (ii) the need for preoperative injection and 
imaging, and (iii) the safe handling of a radioactive substance. 

To simplify the intraoperative detection of SLNs, various vital dyes 
have been utilized, e.g. isosulfan blue 1 %, methylene blue 1 %, and 
patent blue 2.5 % sodium. Isosulfan blue is the only dye that has been 
FDA approved for SLN detection. Overall and bilateral detection rates in 
endometrial cancer have been reported at 63–78 % and 40–46 %, 
respectively (Tanner, 2015; Holloway, 2017; Sinno, 2014). Disadvan
tages of isosulfan blue are (i) the cost, (ii) risk of an anaphylactic reac
tion (1.1 %), and (iii) the comparably poor deep tissue penetration, 
especially of adipose tissue (Albo, 2001). There is evidence from breast 
cancer on the equivalence of methylene blue and isosulfan blue (Bless
ing, 2002), and reported overall and bilateral detection rate for meth
ylene blue in robotic-assisted laparoscopic surgery in endometrial 
cancer are 86 % and 52 %, respectively (Desai, 2014). Methylene blue is 
less expensive and has a lower, but still significant, risk of allergic re
actions. As in breast cancer and melanoma, combinations of vital dyes 
and radioactive tracer colloids have been used in endometrial cancer to 
improve the detection of SLN, with reported overall and bilateral 
detection rates of 90–97 % and 65–76 %, respectively (Ballester, 2011; 
Bats, 2013; Touhami, 2015). 

Recently, indocyanine green (ICG) has emerged as useful imaging 
dye that requires a near-infrared camera for localization. One main 
advantage of a near-infrared fluorescent dye over a blue dye is the 
improved visibility through visceral fat. Overall and bilateral detection 
rates have been reported as 86–96 % and 52–88 %, respectively (Rossi, 
2017; Tanner, 2015; Sinno, 2014; Jewell, 2014; Plante, 2015). 
Compared to blue dyes, allergic reactions are very rare with an esti
mated anaphylactic rate of 0.05 % as demonstrated in ophthalmic 
literature (Hope-Ross, 1994). Disadvantages of ICG are (i) the required 
special equipment, i.e. near-infrared camera and (ii) the dye dissemi
nation, which is inherent to all non-specific radioactive and colored 
tracers. While not specific to ICG, there is potential for diminished 
retention in the first draining lymph nodes and the possibility of 
detecting lymph nodes subsequent in the lymph node chain. 

3. Study agent - technetium Tc 99m tilmanocept 

Technetium Tc 99m tilmanocept (brand name Lymphoseek) was first 
synthesized and described in 2001 by Vera et al. (Vera, 2001). In 
contrast to other dyes and tracers used in SLN detection, this synthetic 
radiotracer was specifically designed for SLN mapping and is the first 
FDA-approved receptor-targeted lymphatic mapping agent. The mole
cule consists of a dextran backbone and eight diethylene
triaminepentaacetic acid (DTPA) groups. The DTPA groups are used for 
the chelation of Tc 99m technetium. The dextran backbone is covalently 
bound to 55 mannose residues, which provide high receptor affinity to 
the mannose receptor CD206, commonly found on the surface of 

macrophages and dendritic cells. Technetium Tc 99m tilmanocept has a 
relatively small molecular size (MW = 16.7 kDa) and low dissociation 
constant (0.12 nmol/L), which ensures the effective uptake of the agent 
by the SLN as well as improved retention. As a result, there is lower 
distal lymph node accumulation than seen for the nonreceptor-targeted 
filtered Tc 99m-sulfur colloid (Baker, 2015). Technetium Tc 99m til
manocept accumulates in fewer lymph nodes with higher specificity 
(Wallace, 2003). 

The dextran backbone offers rapid injection site clearance and 
diffusion through lymph and blood vessels. By providing higher signal- 
to-noise ratio, technetium Tc 99m tilmanocept was designed to offer a 
better detection rate than an agent with slower clearance (Baker, 2015). 
Technetium Tc 99m tilmanocept clears the injection site within 10 min 
and accumulates in SLNs where it remains bound for up to 30 h. 

While Technetium Tc 99m tilmanocept has been FDA-approved in 
breast cancer, melanoma, and head and neck cancer (FDA, Prescribing 
information on Lymphoseek., 2016), at the time of this trial no pub
lished studies exist for the use of technetium Tc 99m tilmanocept in 
endometrial cancer. 

4. Rationale 

Technetium Tc 99m tilmanocept was conceptualized to be added to 
the SLN algorithm for endometrial cancer in order to improve bilateral 
and overall SLN detection rates. Preoperative imaging using single 
photon emission computed tomography (SPECT/CT) would provide 
critical preoperative information about the location of SLNs, and aid in 
the detection of SLN in atypical locations such as the pre-sacral and para- 
aortic regions (Marcinow, 2013). A laparoscopic gamma counter would 
identify sentinel lymph nodes intraoperatively. By combining techne
tium Tc 99m tilmanocept and ICG, it was proposed that SLN detection 
rates would improve and surgical morbidity associated with a complete 
lymphadenectomy would decrease. 

The primary objective of this trial was to determine the detection 
rate of bilateral SLNs with the concurrent use of technetium Tc 99m 
tilmanocept and ICG. Secondary objectives were 1) to determine the 
location and number of technetium Tc 99m tilmanocept-positive SLNs 
preoperatively by SPECT/CT imaging and intraoperatively by a lapa
roscopic handheld gamma detector; 2) to determine the location and 
number of ICG positive SLNs by intraoperative infrared fluorescent 
imaging; 3) to determine the concordance of technetium Tc 99m til
manocept and ICG SLN detection; 4) to assess the safety of the concur
rent use of technetium Tc 99m tilmanocept and ICG. 

5. Methods 

This study was an open-label, single cohort, prospective feasibility 
study to assess the detection rate of bilateral SLNs with concordant use 
of technetium Tc 99m tilmanocept and ICG in patients with endometrial 
cancer. Participants were required to have a histological diagnosis of 
endometrial cancer of any histology or grade that was confined to the 
uterus, to not have received any prior treatment for the endometrial 
cancer and to be a candidate for minimally invasive surgery. Excluded 
patients included those with clinical or radiological evidence of meta
static disease or a history of prior cervical conization procedure. Full 
inclusion and exclusion criteria are detailed in Supplementary Table 1. 
The study was approved by the Institutional Review Board and Cancer 
Institute Scientific Review Committee at the institute where it was 
conducted. The trial is registered on clinicaltrials.gov (NCT04511026). 

Participants received cervical injections of technetium Tc 99m til
manocept 0.125 mCi × 4 each at 3, 6, 9, and 12o’clock (or 0.5 mCi +/- 
20 %) in the uterine cervix for same day surgery or 0.5 mCi × 4 each at 3, 
6, 9 and 12o’clock (2.0 mCi +/- 20 %) for next day surgery 1–24 h prior 
to surgery. All the technetium Tc 99m tilmanocept and ICG injections 
were performed by a single operator using identical technique. Subse
quent imaging was obtained preoperatively with immediate and delayed 
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static planar images with and without a transmission source, as well as 
SPECT/CT of the abdomen and pelvis for further characterization. These 
images were available for the surgeon to review prior to the start of 
surgery. Participants were observed in the nuclear medicine suite after 
injection for possible allergic reactions or other adverse events. 

Intraoperatively following anesthesia induction, 0.5 mL of 0.5 mg/ 
mL indocyanine green was injected into the four quadrants of the uterine 
cervix. Near-infrared imaging was used to visualize lymphatic vessels 
and lymph nodes. A handheld wireless laparoscopic gamma counter was 
used to detect radioactive SLN intraoperatively. 

Participants were assessed postoperatively in the post-anesthesia 
care unit for possible adverse effects prior to discharge. They were re- 
assessed at their routine postoperative visit scheduled between 14 and 
28 days following surgery. Visits were scheduled in person or via tele
medicine based on patient preference, with physical examination and 
adverse event evaluation conducted remotely for those patients who 
opted for telemedicine appointments. 

In addition to the clinical analysis above, formalin-fixed paraffin 
embedded (FFPE) blocks of cervical tissue were created for each patient 
postoperatively and CD206 staining was performed. CD206 is a 
mannose binding receptor protein located on many cell surfaces, 
including macrophages and dendritic cells. The mannose backbone of 
technetium Tc 99m tilmanocept has high affinity for CD206. Therefore, 
CD206 staining was used to signify localization of technetium Tc 99m 
tilmanocept (International Atomic Energy Agency, 2015; Wallace, 
2013). 

5.1. Statistical analysis 

Descriptive statistics were used to analyze the primary and second
ary outcomes, as summarized using frequencies and percentages. 

To address the primary objective, a sample size of 30 patients was 
planned to receive concurrent administration of technetium Tc 99m 
tilmanocept and ICG. The bilateral detection rate using current tech
niques at our institution is approximately 69 %. Based on this, we would 
consider a bilateral detection rate of 80 % to be promising. With 30 
participants and assuming a true bilateral detection rate of 80 %, the 
probability of correctly concluding that our approach has an acceptable 
bilateral detection rate (i.e. 24 patients being detected with bilateral 
SLNs) is 61 %. The probability of incorrectly concluding this is low at 13 
%. The exact 95 % confidence interval for the assumed bilateral detec
tion rate of 80 % is 61 % to 92 %. 

6. Results 

Technetium Tc 99m tilmanocept failed to identify any SLN with 
preoperative SPECT/CT imaging or by intraoperative gamma probe in 
the first six patients enrolled on trial. Instead, technetium Tc 99m 

tilmanocept was found in high concentration in the cervix on preoper
ative SPECT/CT imaging (Fig. 1). The concurrent use of ICG resulted in 
successful bilateral mapping in all six patients. Due to the absence of 
detection of SLNs by technetium Tc 99m tilmanocept as well as bilateral 
SLN detection using ICG alone in the first six patients, a committee 
consisting of the authors and supported by our institution’s cancer 
research group decided to discontinue the study due to futility after a 
review of preliminary results. 

Table 1 presents the demographic and baseline characteristics of the 
included patients. All patients had stage IA or IB endometrioid adeno
carcinoma, FIGO grade 1 or 2. Two patients had lymphovascular inva
sion. Molecular characteristics were notable for two POLE mutant 
tumors, two tumors with mismatch repair deficiency, and two tumors 
with no specific molecular profile. All tumors demonstrated normal 
(wildtype pattern) p53 expression, and four tumors demonstrated 
aberrant (nuclear) beta catenin expression. 

Table 2 lists the injection parameters of technetium Tc 99m tilma
nocept, the overall detection of SLN by technetium Tc 99m tilmanocept 
and ICG, and location of identified SLN. Two patients underwent tech
netium Tc 99m tilmanocept injection the day before surgery and four 
patients on the day of surgery. There was no detection of technetium Tc 
99m tilmanocept on SPECT/CT imaging or by intraoperative laparo
scopic gamma counting in any of the included patients. SLNs were 
detected by ICG bilaterally in all six patients. The most common location 
of the detected SLNs by ICG was the external iliac region. The next most 
common location was obturator followed by common iliac areas. None 
of the six patients experienced adverse events or had symptoms of 
lymphedema or neuropathy at their postoperative follow up 
appointments. 

To address why the technetium Tc 99m tilmanocept failed to be 
distributed into sentinel lymph nodes but was retained in high concen
tration in the cervical stroma, we performed additional mannose CD206 
receptor immunohistochemistry staining. Using four-micron sections 
cut from FFPE blocks of cervical tissue, CD206 immunohistochemistry 
primarily highlighted tissue macrophages present throughout the full 
thickness of the cervical wall. No significant differences were noted 
between staining patterns in the endocervix, transformation zone, and 
ectocervix (Fig. 2A-C). The findings are similar to those in The Human 
Protein Atlas (The Human Protein Atlas - MRC1). While most endothe
lial cells were negative for CD206, rare endothelial cells and in some 
cases entire lymphatic vessel cross sections demonstrated positivity for 
CD206 (Fig. 2D), similar to that seen in the skin lymphatic channels on 
The Human Protein Atlas (The Human Protein Atlas - MRC1). Further
more, there was no apparent difference in macrophage density in the 
cervical stroma and the subcutaneous tissue of the dermis which could 
explain the high retention of technetium Tc 99m tilmanocept in the 
cervical stroma as compared to its rapid clearance from the skin injec
tion site in melanoma or breast cancer. 

7. Discussion 

In this trial, technetium Tc 99m tilmanocept did not result in SLN 
mapping in any of the first six patients, thereby resulting in an early 
discontinuation of this clinical trial for futility. Meanwhile, ICG injection 
resulted in bilateral SLN detection in all six cases. These results indicate 
that implementation of technetium Tc 99m tilmanocept into the SLN 
algorithm for endometrial cancer would not improve detection rates in 
endometrial cancer despite the agent’s successful use for SLN detection 
in breast cancer, melanoma, and head and neck cancers. 

While it is challenging to elicit the exact reason for the unsuccessful 
SLN detection by technetium Tc 99m tilmanocept, one possibility is 
sequestration by the specific binding to the mannose CD206 receptors on 
cervical macrophages and dendritic cells present throughout the cervi
cal stroma. However, the density of cells carrying the mannose CD206 in 
the cervical stroma appeared similar to the density of cells carrying the 
mannose CD206 in the subcutaneous tissue, and other solid tumor types 

Fig. 1. Representative SPECT/CT Imaging. Technetium Tc 99m tilmanocept 
was found in high concentration in the cervix on preoperative imaging for all 
six patients. 
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Table 1 
Demographics and Molecular Characteristics.  

ID Age BMI Race CT A/P 
done? 

Histology Grade TNM 
Stage 

Myometrial 
Invasion 

Lymphovascular 
Invasion 

Cervical 
Involvement 

Adnexal 
Involvement 

Cytology 
Performed? 

Molecular 
Characterization 

Lymphedema or 
Neuropathy at 
Follow Up? 

Adverse 
Events 

1 51 21 White No Endometrioid 1 1A Yes – 6 % No No No No p53 wildtype 
pattern 
MLH1/MSH2/ 
MSH6/PMS2 intact 
POLE mutation 
positive (p,P286R) 
Beta catenin 
aberrant 

No No 

2 68 50 Unknown No Endometrioid 2 1B Yes – 50 % Yes No No No p53 wildtype 
pattern 
MLH1/PMS2 absent 
MSH2/MSH6 intact 
POLE mutation 
negative 
Beta catenin 
aberrant 

No No 

3 57 36 Unknown No Endometrioid 1 1A No No No No No p53 wildtype 
pattern 
MLH1/MSH2/ 
MSH6/PMS2 intact 
POLE mutation 
negative 
Beta catenin 
aberrant 

No No 

4 56 24 Unknown No Endometrioid 1 1B Yes – 77 % No No No No p53 wildtype 
pattern 
MLH1/PMS2 intact 
MSH2/MSH6 
absent 
POLE mutation 
negative 
Beta catenin 
wildtype 

No No 

5 70 20 Unknown No Endometrioid 2 1B Yes – 93 % Yes No No No p53 wildtype 
pattern 
MLH1/MSH2/ 
MSH6/PMS2 intact 
POLE mutation 
positive (p.P286R) 
Beta catenin 
wildtype 

No No 

6 49 32 Unknown Yes Endometrioid 2 1B Yes – 61 % No No No No p53 wildtype 
pattern 
MLH1/MSH2/ 
MSH6/PMS2 intact 
POLE mutation not 
assessed 
Beta catenin 
aberrant 

No No  
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such as breast or melanoma which do not appear to trap technetium Tc 
99m tilmanocept. The dextran backbone with 55 mannose molecules of 
the technetium Tc 99m tilmanocept may not be cleared as quickly from 
the injection site in the denser cervical stroma as compared to the loose 
subcutaneous tissue of the skin but trapped simply because of unfavor
able hydrodynamics. Our trial is limited in its ability to address these 
possibilities, but future studies may consider utilizing additional radio
labeling techniques to further investigate the relationship between 
technetium Tc 99m tilmanocept and the mannose CD206 receptor 

protein in cervical tissue. 
The lack of mapping with technetium Tc 99m tilmanocept was not 

dose-dependent, as patients who were injected with higher doses (4–5 
times the mCi exposure) and underwent SPECT/CT the day before sur
gery also failed to map. 

The unsuccessful mapping was also not due to inappropriate injec
tion into the cervix as preoperative SPECT/CT imaging and intra
operative gamma probe surveys demonstrated high levels of 
radioactivity in the cervix (Fig. 1). The injection technique of 

Table 2 
Injection Parameters and Sentinel Lymph Node Mapping.  

ID Technetium Tc 
99m Tilmanocept 
Dose (mCi) 

CTDI- 
vol 
(mGy) 

DLP SPECT/CT 
Mapping? 

Overall Detection of 
Technetium Tc 99m 
tilmanocept? 

Overall 
Detection of 
ICG? 

Grossly 
Metastatic 
Disease 
Identified? 

Right-sided 
SLN Locations 
(# of nodes) 

Left-sided SLN 
Locations (# of 
nodes) 

SLN 
Positive 
By 

1  0.459  2.56  110.34 No No Yes No External Iliac 
(1) 

Common Iliac 
(1) 

ICG 

2  0.523  6.36  273.88 No No Yes No External Iliac 
(2) 

External Iliac 
(2), Hypogastric 
(1) 

ICG 

3  2.074  6.36  285.82 No No Yes No External Iliac 
(2) 

Obturator (3), 
External Iliac (1) 

ICG 

4  0.428  2.71  114.56 No No Yes No Obturator (1), 
External Iliac 
(1) 

Obturator (3), 
External Iliac (2) 

ICG 

5  2.086  2.02  85.35 No No Yes No Common Iliac 
(2) 

External Iliac (2) ICG 

6  0.425  5.75  242.97 No No Yes No External Iliac 
(2) 

External Iliac (2) ICG 

mCi = millicurie, CTDI-vol = Computed Tomography Dose Index-volume, mGy = milligray, DLP = dose length product, SPECT/CT = Single Photon Emission 
Computed Tomography/Computed Tomography. 

Fig. 2. Immunohistochemical staining for CD206 in cervical tissue from patients included in the study. CD206 stained primarily tissue macrophages, which were 
present throughout the full wall thickness of the cervix in the ectocervix (A), transformation zone (B), and endocervix (C). In some instances, focal staining of 
endothelial cells lining lymphatic channels was noted (D). 
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technetium Tc 99m tilmanocept was based on currently accepted tech
niques of cervical stromal injection. Interestingly, another trial has 
evaluated technetium Tc 99m tilmanocept in cervical cancer by inject
ing “peritumorally”. This trial was terminated for unknown reasons. SLN 
detection with fluorescently labeled tilmanocept has been successfully 
noted in several animal models including rat and rabbit hind paws, 
canine prostates, and porcine bladders (Emerson, 2012; Liss, 2014; Liss, 
2014; Lee, 2017). A single animal model study has demonstrated real- 
time intraoperative detection during robotic-assisted lymphadenec
tomy for endometrial cancer in a porcine model, thereby highlighting a 
possible mismatch between animal and human models (Anderson, 
2018). 

Notwithstanding technetium Tc 99m tilmanocept’s efficacy, the 
successful bilateral SLN detection via ICG in all six of our patients sup
ports the technique of single-agent mapping with intracervical ICG in
jections in early stage endometrial cancer patients. This is supported by 
the SHREC trial, in which the ICG bilateral mapping rate for SLN was 95 
% with a sensitivity and negative predictive value of 100 % (Persson, 
2019). 

Limitations of this trial include the small sample size, which does not 
preclude possible future successful mapping with technetium Tc 99m 
tilmanocept. While the lack of SLN detection with technetium Tc 99m 
tilmanocept is not statistically significant based on prespecified analysis, 
it is a noteworthy diagnostic observation that may have clinical impli
cations. This study’s protocol was extrapolated from technetium Tc 99m 
tilmanocept injection protocols in other cancers, but evidence regarding 
whether this is truly applicable amongst patients with endometrial 
cancer is limited. The high rate of bilateral mapping with ICG alone 
would make it unlikely that dual mapping could significantly improve 
the detection rate. This limits the rationale for dual mapping with an 
additional agent associated with increased cost and patient burden. 
Despite this, it is important to note that when SLNs fail to map, current 
guidelines continue to recommend a complete lymphadenectomy on the 
side without detection, which means that the morbidity associated with 
this dissection remains unavoidable for many patients. One of our initial 
goals in undertaking this study was to see if we could improve the 
detection rate in such a way that meaningfully decreases the need for 
complete lymphadenectomy and thereby the complications that arise as 
a result of it. Our findings, however, instead contribute further to the 
growing body of literature that ICG remains a standard technique for 
SLN detection in early stage endometrial cancer. 
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