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Abstract

Objective: The purpose of this study is to identify the mapping technique using methylene blue 1% via
cervical injection and assess its capacity to identify sentinel lymph node (SLN) in uterine neoplasm.

Methods: This is a prospective study carried out between august 2015 and may 2017 that includes patients
with endometrial cancer stages I and II. Mapping technique consists in cervical injection of dye follow by
retroperitoneal dissection for coloured lymph path which led to a coloured lymph node.  At all cases was perform the
total hysterectomy with bilateral salpingo-ooforectomy and bilateral pelvic lymph node dissection. Outcomes
included SLN identification rates, SLN and non-SLN positive rates, false negative SLN rate, sensitivity, sensibility
and the negative predictive value (NPV) of the SLN technique.

Results: From 42 patients enrol in study successful mapping occurred in 34 (81%) with a rate of positive
SLN of 23.5 % (n=8). In 11 cases (32%) SLN was identified unilaterally and in 23 cases (68%) bilaterally. SLN was
located to pelvic nodes in 82,3% (n=28) of cases, common iliac and low paraaortic in 14,7% (n=5)  and parametrial
in 2,9% (n=1). The first 20 cases present the most failures to identify 6/20 (70%) afterwards just 2/22 (90%).There
were no false negative cases. Method sensitivity was the same as the negative predictive value (NPV) of 100% with
an 79% specificity. There have been no recorded allergic reactions. The only notable change was transient urine
staining

Conclusion: This preliminary study shows that the use of methylene blue 1% in cervical injection ensures
a mapping of the pelvic and inferior paraaortic areas with a good global detection rate (81%) that increase after
learning period. This technique that uses a cheap and easily acquired substance without notable side effects offers
prognosis value without increased morbidity.

Rezumat: Limfadenectomia selectivă în cancerul endometrial utilizând albastru de
                    metilen 1%. Tehnica, curba de învaţare şi rezultate. Studiu prospectiv.

Obiectiv: Scopul acestui studiu este de a identifica tehnica de cartografiere utilizând albastru de metilen
1% prin injectare la nivelul colului uterin şi de a evalua capacitatea metodei de a identifica ganglionii limfatici
santinelă (SLN) în neoplasmul uterin.

Metod: Acesta este un studiu prospectiv efectuat între august 2015 şi mai 2017, care include pacienţii cu
stadiul I şi II al cancerului endometrial. Tehnica de cartografiere constă în injectarea cervicală a colorantului
urmată de disecţia retroperitoneală pentru a identifica vasele limfatice colorate, care au condus la un ganglion
limfatic colorat. În toate cazurile sa efectuat histerectomia totală cu salpingo-ooforectomie bilaterală şi disecţia
bilaterală a ganglionilor limfatici pelvieni. Rezultatele au inclus ratele de identificare, ratele SLN şi non-SLN
pozitive, rata SLN fals negativă, sensibilitatea, specificitatea şi valoarea predictivă negativă (NPV) a tehnicii SLN.

Rezultate: Din 42 de pacienţi înscrişi în studiu, cartografierea s-a realizat cu succes în 34 de cazuri (81%),
cu o rată a SLN pozitivă de 23,5% (n = 8). În 11 cazuri (32%) SLN a fost identificat unilateral şi în 23 de cazuri
(68%) bilateral. SLN a fost localizat la nivel pelvin în 82,7% (n = 28) cazuri, iliac comun şi paraaortic inferior la
14,7% (n = 5) şi parametrial in 2,9% (n = 1). Primele 20 de cazuri prezintă cele mai multe eşecuri de a identificare
6/20 (70%) după aceea doar 2/22 (90%). Nu au existat cazuri false negative. Sensibilitatea metodei a fost aceeaşi
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cu valoarea predictivă negativă (NPV) de 100%, cu o specificitate de 79%. Nu s-au înregistrat reacţii alergice.
Singura modificare notabilă a fost colorarea tranzitorie a urinei.

Concluzie: Acest studiu preliminar arată că utilizarea de albastru de metilen 1% în injectere la nivelul
colului uterin asigură o cartografiere a regiunilor pelvine şi paraaortice inferioare cu o rată globală bună de
detecţie (81%) care creşte după perioada de învăţare. Această tehnică care utilizează o substanţă ieftină şi uşor
de obţinut, fără efecte secundare notabile, oferă o valoare prognostică fără o creştere a morbidităţii.

Cuvinte cheie: Cancerul endometrial; Albastru de metil; Cartografierea ganglionului santinela

Introduction

Although it is the most common gynecological
cancer in developed countries [1], the therapeutic
indications for endometrial cancer are still under
dispute and the main controversy is the role of lymph
node dissection. Starting from 1988 the International
Federation of Gynecological Oncology (FIGO) has
introduced the notion of surgical staging [2]. It’s role
is both for ruling out possible metastatic lymph nodes
and for identifying patients who require adjuvant
treatment thus avoiding unnecessary treatments and
related morbidity. However, the therapeutic value of
lymph node dissection in the survival of uterine
neoplasm patients has not been demonstrated in
randomized trials [3,4] comparing hysterectomy with
bilateral salpingo-oophorectomy, with or respectively
without regional lymph node dissection. These two
trials present certain limits, mainly due to three
aspects: the large number of patients with low risk of
metastasis; adjuvant treatment mode of indication;
and the lack of paraaortic lymph node evaluation.
On the other hand, a more recently published trial by
Todo et al [5] suggests a survival improvement if the
pelvic lymph node dissection is associated with
paraaortic lymph node dissection in high risk patients.
An analysis conducted by Kim et al [6] of the data
from the nine studies showed that if there are more
than 10 lymph nodes excised there is an increase in
survival amongst high risk patients but limited results
in low risk ones.

Under these circumstances in which
lymph node dissection in intermediary and high risk
patients is seen to have more of a prognostic value
rather than a therapeutic one, using a selective lymph

node biopsy may limit perioperative morbidity and also
offer prognostic information.

In 2015 the sentinel lymph node (SLN)
mapping technique was introduced in the NCCN
guidelines as a category 3 recommendation due to
the absence of randomized trials [7]. The 2013 ESMO-
EORTC includes SLN mapping but as a category
IV,D recommendation [8].

The purpose of this study is to identify the
mapping technique using methylene blue 1% via
cervical injection and assess its capacity to identify
sentinel node in uterine neoplasm.

Material and method

This is a prospective study carried out
between August 2015 and May 2017. The study
includes 42 patients with endometrial cancer stages
I and II, which had been histologically diagnosed via
biopsy curettage or direct biopsy. A single surgeon
made all the procedures. All of the patients had been
informed and have signed consent for participation
in the study.

The injection of the coloured tracer was
performed in the cervix. The injection was performed
both superficial and deep either horizontally
(hour:11,2,5,8) or cross (hour:12,3,6,9). The first 8
cases have been injected mostly in a cross manner,
afterwards the horizontal injection mode has been
preferred (horizontal:cross = 37:5). The amount of
dye injected was between 4 and 6 ml. One important
aspect has been the large amount of dye which
backflows in the vagina either via injection site or
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through the cervical canal. If there was a large
accumulation of methylene blue at vaginal level, the
quantity being injected was increased and more
injection sites were added. The interval between
injection and dissection was between 15 and 20
minutes. All cases were handled through the open
technique. After laparotomy the retroperitoneal space
was entered where the coloured lymph path led to a
coloured lymph node. Every partially or completely
coloured lymph node was deemed sentinel lymph
node. In each case, the next step was to perform the
total hysterectomy with bilateral salpingo-ooforectomy
and bilateral pelvic lymph node dissection. The pelvic
lymph node dissection has been split into 4 areas: left
and right external iliac and left and right internal iliac.
The definition of the areas is as follows: external iliac
– above and laterally of the external iliac vessels;
internal iliac – posteriorly of the external iliac vein,
superior of the obturator nerve. If the sentinel node

was identified along the uterine vessels medial of the
ureter, it was defined as a intraligamentary lymph
node (parametrial). Paraaortic lymph node dissection
has not been performed above the inferior mesenteric
artery’s (IMA) emergence. Para aortic node biopsy
has only been performed when lymph node mapping
shows extra pelvic drainage. In every case, the
paraaortic area was checked for lymphadenopathy.

Histopathological examination of the sentinel
node was performed by examination of three sections
(six sided) in hematoxylin and eosin (H&E), and in
case of negative findings immunohistochemical (IHC)
examination was performed using anti cytokeratin
antibodies (CK) AE1/AE3.

Category data analysis was carried out using
absolute and percentual frequency, while continuous
data was assessed through median, standard deviation
and range.

Table 1. Patient characteristics (n=42)
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Results
Sentinel node mapping technique was

conducted in 42 patients with an average age of 62
(minimum – 46 years, maximum – 78 years old), during
a year and a half. Patient characteristics are
summarised in table 1. Sentinel node identification
rate was 81% (34 patients). Lymph pathway
identification was positive in 38 patients (90%). The
first 20 cases present the most failures to identify (6
out of 20) afterwards just 2 (2 out of 22). Mean number
of identified SLN per patient was 2.4 (minimum – 1,
maximum – 7). Characteristics of patients with SLN
identified are shown in table 2. In 11 cases (32%)
SLN was identified unilaterally and in 23 cases (68%)
bilaterally. SLN was located in 22 cases (65%) in
the external iliac area, 17 patients (50%) in the internal
iliac, 5 cases (15%) common iliac and in 1 case (3%)
in the parametrium. Amongst 8 patients with identified
SLN (23.5 %) the node was positive for metastasis.
Positive SLN was located in the internal iliac area in
6 cases and external iliac area in 2 cases. Metastasis
identification was done via H&E stain in 5 cases and
through IHC (CK AE1/AE3) in 3 cases. In positive
SLN the tumour invaded more than half of the
myometrial thickness in 5 cases (T1b), had cervical
extension in 2 cases (T2), and in one case it invaded
less than half of the myometrial thickness (T1a).
Pelvic lymph node dissection was performed in each

patient. In 5 cases where lymphatic mapping showed
outer pelvic drainage, common iliac and paraaortic
lymph node dissection was performed up to the
inferior mesenteric vessels. The average number of
dissected nodes was 17 (right external iliac – 4.1;
right internal iliac – 4.3; left external iliac – 4.4; left
internal iliac 4.1; common iliac and paraaortic area –
3). There were no false negative cases. Method
sensitivity was the same as the negative predictive
value (NPV) of 100% with a 79% specificity. There
have been no recorded allergic reactions. The only
notable change was transient urine staining.

Discussion

The sentinel node mapping technique using
methylene blue 1% provides an 81% identification
rate. This study considered a failure in identifying
SLN if the lymph node(s) was not coloured even if
the lymphatic pathway was seen, what happened in
4 cases. If the lymph nodes at the end of the coloured
pathway could have been excised and declared as
SLN, the detection rate would have increased to 90%.
Identifying the pathway allows the lymph nodes and
fatty tissue at the end to be excised, even without a
coloured lymph node. This would be the equivalent
to the excision of the maximum signal area using
radioactive tracers or the fluorescent appearance

Table 2. Patient characteristics with identified SLN (n=34)
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while using indocyanine green (ICG). Literature
articles show a higher rate of detection when both
coloured dyes and radioactive tracers are used
(Tc99)[9] or ICG [10,11], which is perhaps due to the
ease with which they get to the sentinel node with
maximum signal if using radioactive substance or
visually while using ICG. The learning curve in this
study is approximately 15-20 cases. Most of the
detection failures – 6 cases - were recorded
throughout the first 20 cases while time in the next
22 cases there were just 2 failures recorded. If we
split the lot between the first 20 cases and the next
22 the detection rate would increase from 70% to
90%. A study carried out by Khoury-Collado et al [14]

showed that a number of 30 cases are necessary to
increase the detection rate from 77% to 94%. We
believe that the most important part of the technique
is injecting. This was performed only in the cervix
both superficial and deep. Injecting the cervix is
considered the optimal mapping method [13,14,15] due
to the anatomy of the uterus lymph system (the main
lymphatic drainage is parametrial) and the ease of
approach to the cervix. Also by deep injection the
istmus is reached where the corpus lymph pathways
are intercepted. On the other hand, Bogani et al [16]

shows, in a recent article, that histeroscopic
peritumoral injection enables an effective mapping
of the tumour’s lymphatic drainage pathway. A
recently published review by Cormier et al [17] shows
a detection rate of between 62% and 100% in cervical
injection versus 73%-95% in corpus injection.

We have noticed that when there is no
colouring of the cervix in superficial injection or when
the dye drained either through the injection site or
through the cervical canal the chance of failure in
identifying the SLN was higher. In the case of deep
injection, there is a large chance that the tip of the
needle reaches either the parametrium or the cervical
canal when the mapping is compromised. Attention
and patience when injecting increases the rate of
mapping success.

In most cases, the SLN has been identified
bilaterally (68%). This rate of bilateral identification
enables the limiting of lymph node dissection
necessary when the mapping is unilateral according
to Barlin et al [18] described in their protocol, and thus

reducing morbidity and the costs of the procedure.
In this study, every patient underwent bilateral pelvic
lymph node dissection, whether or not the mapping
indicated lymph pathway and SLN. When the SLN
was positive, in 5 patients it was identified bilaterally
but only positive on one side, in 2 patients it was both
identified bilaterally and positive and in 1 case was
identified unilaterally and pozitive. There have been
no false negative cases either on a hemipelvic level
or at patient level. In a prospective study Ballester
M et al. [19], while studying the false negative rate
both on hemipelvis and patient level, reported a
sensitivity of 100% respectively 84% - 3 instances
of false negativity where the SLN was negative on
one side of the pelvis but with a positive lymph node
on the other side. The mapping area was mainly
external iliac (65%) and internal iliac (50%). Although
our expectations were that the SLN would be
identified alongside the uterine artery and it’s origin
from the internal iliac artery – internal iliac area – in
many cases the SLN was located on the medial side
of the external iliac vein, area that we have defined
as being external iliac. In 18% of the cases SLN
was identified outside the pelvic lymph area: 5 cases
(15%) common iliac and paraaortic areas, and one
case (3%) parametrial. Through the charting method
studied in this paper – injecting only at cervical level
– the possibility of identifying SLN is limited to the
pelvic and inferior paraaortic areas. Both uterus
lymph drainage studies [20] and metastatic node rates
in endometrial cancer clinical studies [21,22] show that
the main drainage area is in the pelvic lymph nodes,
with a risk of paraaortic metastasis without pelvic
metastasis of 2-3% [23], and when pelvic metastasis
do occur the rate of paraaortic metastatic nodes rises
to 51% mainly in the high periaortic area 46% (above
the IMA emergence). Thus pelvic node status can
assure a correct staging and possibly indicate the need
for additional investigations or treatments.

Of the eight cases (23.5%) with positive
SLN, in 5 (14.7%) the metastasis was identified in
H&E stain and in 3 (8.8%) cases only through IHC.
Of these 3 cases, 2 showed micro metastasis (size
between 0.2mm and </= 2mm) and one case showed
only isolated cells (size </= 0.2mm). The relatively
high number of positive nodes in this study is probably
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due to the large percentage (42.8%) of cases with
intermediate and high metastatic risk (G3
endometrioid type, >50% myometrial invasion and
tumour diameter >2cm) as described by Mariani et
al [24,25]. In this study 8.8% of the positive SLN
showed micro metastasis or isolated cells. A study
published by Bezu et al. [26] shows a rate of micro
metastasis in endometrial cancer, which varies
between 0 and 47.4% with a median of 28.3%. The
significance of micro metastasis in endometrial
cancer is not yet provided. Although there are some
studies which indicate a loco regional relapse rate
higher in the case of micro metastasis patients [27,28],
the prognostic value of micro metastasis remains to
be demonstrated in future studies.

Selective lymph node dissection in
endometrial cancer can either solve the controversy
between the indication of lymph node dissection, it’s
extension or just lymph node sampling. In the absence
of randomized trials, literature data analysis supports
this technique [29]. Finding a cheap, accessible,
reproductible and effective method for SLN mapping
such as cervical injection of methylene blue 1% will
allow a correct staging and treatment in endometrial
cancer patients.

Conclusions

This preliminary study shows that the use of
methylene blue 1% in cervical injection ensures a
mapping of the pelvic and inferior paraaortic areas
with a good detection rate that offers prognosis value
without increased morbidity.

The technique offers a superior and correct
staging possibility over the surgeons decision for
lymph node sampling, by using a method that can be
learned relatively quickly and while using a cheap
and easily acquired substance without notable side
effects.

Acknowledgements for research support: Viorica Pop,
Stefana Iuhas, Oana Pop, Alexandra Hirtcu, Lidia Lese

References

1. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013.
CA Cancer J Clin. 2013; 63:11–30.
2.Creasman WT, Odicino F, Maisonneuve P, et al.
Carcinoma of the corpus uteri. FIGO 26th Annual Report
on the Results of Treatment in Gynecological Cancer. Int
J Gynaecol Obstet. 2006; 95(Suppl 1):S105–S143
3. Benedetti Panici P, Basile S, Maneschi F, et al. Systematic
pelvic lymph node dissection vs. no lymph node dissection
in early-stage endometrial carcinoma: Randomized clinical
trial. J Natl Cancer Inst. 2008; 100:1707–1716.
4. Kitchener H, Swart AM, Qian Q, Amos C, Parmar MK.
ASTEC study group. Efficacy of systematic pelvic lymph
node dissection in endometrial cancer (MRC ASTEC trial):
A randomised study. Lancet. 2009; 373:125–136. Published
erratum appears in Lancet 2009; 373: 1764.
5. Todo Y, Kato H, Kaneuchi M, Watari H, Takeda M,
Sakuragi N. Survival effect of para-aortic lymph node
dissection in endometrial cancer (SEPAL study): A
retrospective cohort analysis. Lancet. 2010; 375:1165–1172.
6. Kim HS, Suh DH, Kim MK et al. Systematic lymph node
dissection for survival inpatients with endometrial cancer:
a meta-analysis. Jpn J Clin Oncol 2012; 42:405–412.
7. National Comprehensive Cancer Network. 
UterineNeoplasm (Version 2.2016). http://www.nccn.org/
professionals/physician_gls/pdf/uterine.pdf.  Accessed
June 6, 2016.
8. N. Colombo, E. Preti, F. Landoni, et al. Endometrial cancer:
ESMO Clinical Practice Guidelines for diagnosis, treatment
and follow-up. Annals of Oncology 2013;24 (Supplement
6): vi33–vi38
9. van de Lande J, Torrenga B, Raijmakers PG, et al. Sentinel
lymphnode detection in early stage uterine cervix
carcinoma: a systematicreview. Gynecol Oncol.
2007;106:604–13.
10. Jewell EL, Huang JJ, Abu-Rustum NR, et al. Detection
of sentinellymph nodes in minimally invasive surgery
using indocyaninegreen and near-infrared fluorescence
imaging for uterine and cervical malignancies. Gynecol
Oncol. 2014;288(133):274–7.
11. Plante M, Touhami O, Trinh XB, et al. Sentinel node
mappingwith indocyanine green and endoscopic near-
infrared fluorescenceimaging in endometrial cancer. A pilot
study and review ofthe literature. Gynecol Oncol.
2015;137:443–7.
12. Khoury-Collado F, Glaser GE, Zivanovic O et al.
Improving sentinel lymph node detection rates in
endometrial cancer: how many cases are needed? Gynecol.
Oncol. 2009;115(3), 453–455
13. Abu-Rustum NR. Update on sentinel node mapping in
uterine cancer: 10-year experience at Memorial Sloan-
Kettering Cancer Center.J Obstet Gynaecol Res. 2014
Feb;40(2):327-34.
14. Jewell EL, Huang JJ, Abu-Rustum NR, Gardner GJ,
Brown CL, Sonoda Y. Detection of sentinel lymph nodes
in minimally invasive surgery using indocyanine green
and near-infrared fluorescence imaging for uterine and
cervical malignancies. Gynecol Oncol. 2014;133:274–277.

Selective lymphadenectomy in endometrial cancer using methylene blue 1%.. Technique, learning curve and achievements. A
prospective pilot study



Obstetrica }i Ginecologia   225

Gabriel Lazãr

15. Cibula D, Oonk MH, Abu-Rustum NR. Sentinel lymph
node biopsy in the management of gynecologic cancer.
Curr Opin Obstet Gynecol. 2015;27:66–72.
16. Giorgio Bogani, Fabio Martinelli, Antonino Ditto, et al.
Sentinel lymph node detection in endometrial cancer: does
injection site make a difference? J Gynecol Oncol. 2016
Mar; 27(2): e23.Published online 2015 Dec 21.
17. Cormier B, Rozenholc AT, Gotlieb W, Plante M, Giede
C; Communities of Practice (CoP) Group of Society of
Gynecologic Oncology of Canada (GOC). Sentinel lymph
node procedure in endometrial cancer: A systematic review
and proposal for  standardization of future
research.Gynecol Oncol. 2015 Aug;138(2):478-85.
18. Barlin JN, Khoury-Collado F, Kim CH, et al. The
importance of applying a sentinel lymph node mapping
algorithm in endometrial cancer staging: beyond removal
of blue nodes.Gynecol Oncol. 2012 Jun;125(3):531-5.
19. Ballester M, Dubernard G, Bats AS, et al. Comparison
of diagnostic accuracy of frozen section with imprint
cytology for intraoperative examination of sentinel lymph
node in early-stage endometrial cancer: results of Senti-
Endo study. Ann Surg Oncol. 2012;19:3515–3521.
20. Ercoli A, Delmas V, Iannone V, et al. The lymphatic
drainage of the uterine cervix in adult fresh cadavers:
anatomy and surgical implications. Eur J Surg Oncol.
2010;36:298–303.
21. Abu-Rustum NR, Gomez JD, Alektiar KM, et al. The
incidenceof isolated paraaortic nodal metastasis in
surgically stagedendometrial cancer patients with negative
pelvic lymph nodes.Gynecol Oncol. 2009;115:236–8.

22. Chiang AJ, Yu KJ, Chao KC, et al. The incidence of
isolatedpara-aortic nodal metastases in completely staged
endometrialcancer patients. Gynecol Oncol. 2011;121:122–
5.
23. Giorgio Bogani, Sean C. Dowdy, William A. Cliby, Fabio
Ghezzi, Diego Rossetti, and Andrea Mariani. Role of pelvic
and para-aortic lymph node dissection in endometrial
cancer: Current evidence. J Obstet Gynaecol Res. 2014
February ; 40(2): 301–311
24. Mariani A, Webb MJ, Keeney GL, et al. Low-risk corpus
cancer: is lymph node dissection or radiotherapy
necessary? Am J Obstet Gynecol. 2000;182:1506–1519.
25.Mariani A, Dowdy SC, Cliby WA, et al. Prospective
assessment of lymphatic dissemination in endometrial
cancer: a paradigm shift in surgical staging. Gynecol Oncol.
2008;109:11–18.
26. Bιzu C, Coutant C, Ballester M, et al. Ultrastaging of
lymph node in uterine cancers.J Exp Clin Cancer Res. 2010
Jan 21;29:5.
27. Yabushita H, Shimazu M, Yamada H, et al. Occult lymph
node metastases detected by cytokeratin
immunohistochemistry predict recurrence in node-
negative endometrial cancer. Gynecol Oncol. 2001;80:139–
44
28. Todo Y, Kato H, Okamoto K, Minobe S, Yamashiro K,
Sakuragi N. Isolated tumor cells and micrometastases in
regional lymph nodes in stage I to II endometrial cancer. J
Gynecol Oncol. 2016 Jan;27(1)
29. Leslie H Clark, John T Soper. Endometrial Cancer and
the Role of Lymph node dissection. Obstetrical &
Gynecological Survey 2016, 71 (6): 353-60


