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ABSTRACT
Cervical cancer remains an important health problem worldwide responsible for a high number of deaths
especially in cases diagnosed in advanced stages. When it comes to patients diagnosed in early stages, they
have an improved prognosis with high rates of 5 year overall survival. Due to the fact that one of the most
important routes of dissemination remains the lymphatic pattern, studies were focused on determining
which cases are more suitable for lymph node dissection even if an early stage of the disease is expected. This
is a literature review regarding pros and cons aspects of the utility of sentinel lymph node in early stage
cervical cancer.
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INTRODUCTION
The incidence of cervical cancer in central
and eastern Europe is around 14.5%, being the
third most commonly diagnosed cancer in
women with a mortality rate of 6.3%, which
makes it the fourth leading cause of cancer
death in females worldwide (1). When diagnosed in an early stage such as FIGO Stage 0-IB,
the 5-year survival rate ranks between 80 and
93%, while in advanced stages the 5-year survival rate is lower than 40% (2); therefore a
proper staging and adequate treatment is mandatory.
The role of pelvic lymph node dissection in
early stage cervical cancer
The standard treatment of early cervical cancer is radical abdominal hysterectomy and pel-

vic lymphadenectomy (3). The evaluation of
lymph node involvement remains an important
procedure due to the fact that lymph node status is one of the most important prognostic factors in patients diagnosed with early stage cervical cancer. When lymph node involvement is
present the 5-year survival rate becomes lower
(65.1%) compared with 5-year survival rate in
the patients without metastatic lymph node
(93.2%) (4). Although pelvic lymphadenectomy
associated with radical hysterectomy remains
the gold standard treatment, pelvic node metastasis are identified in approximately one
third of the cases, varying between 12%-26% (57). However, lymph node dissection is associated with complications including symptomatic
postoperative lymphocysts, lower-limb lymphedema, nerve injury (obturator neuropathy)
and urological dysfunction (8-10).
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The concept of sentinel lymph node in cervical
cancer
The sentinel lymph node is the first lymph
node that receives drainage from the primary
tumor, so it is the most likely area where cancer
cells might be found (11). The use of sentinel
lymph node represents the standard of care for
the management of several malignancies, such
as melanoma and breast cancer, while the role
of sentinel lymph node in cervical cancer has
not been established yet (12). However, once
the concept of sentinel lymph node has been
introduced, an unnecessary lymph node dissection has been avoided and consequently the incidence of postoperative morbidity decreased.
Techniques of lymphatic mapping
Several lymphatic mapping techniques have
been described: the blue dye is the first described technique. There are several different
blue dyes that are commonly used (isosulfan
blue, methylene blue, patent blue). The substance is injected under general anesthesia into
each quadrant of the cervix (at 12, 3, 6 and 9
o’clock) or only at 3 and 9 o’clock. The sentinel
lymph node becomes bluish and can be observed by naked eye. Although the negative predictive values mentioned were good varying
from 88%-100%, the sensitivity was inconsistent
ranging from 94%-100% (13-15). When patent
blue is used the mapping technique is associated with high false-negative rate because it has a
short wash out time and may be drained in the
second lymph node, the so called “false sentinel
node” (15).
Patients may undergo sentinel lymph node
biopsy using radioisotope technetium Tc 99m
sulfur colloid tracer detected with a hand-held
gamma probe intraoperative. According to the
timing of radio-colloid injection the tracer is injected intracervically the day prior to surgery, in
the morning with only a few hours prior to surgery or intraoperatively (16-18). Detection of
sentinel lymph node is significantly better when
blue dye technique is associated with Tc 99m
mapping (18).
A novel concept is the use of fluorescent
dyes such as indocyanine green in association
with near infrared visualization cameras. Studies mentioned a detection rate ranking between
83%-88% (19,20). Because detection rate is similar to that obtained with the blue dye and radioisotope method, indocyanine green technique is considered to be effective for sentinel
lymph node detection (21). However, further
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studies, including combined techniques with
blue dye are required to establish this mapping
procedure as a reliable one.
The most common location of sentinel lymph
node was interiliac in 71% (22), external iliac
and interiliac areas in 80.6 %, but also aberrant
drainage patterns were identified in 17% (23). In
an attempt to identify the sentinel lymph nodes
more accurately, preoperative diagnostic methods have been described. Preoperative sentinel
node mapping with planar lymphoscintigraphy
uses blue dye and technetium Tc 99m on the basis of “long” protocol followed by intraoperative
lymphatic mapping with gamma probe. It has a
poor detection regarding laterality, number and
location of sentinel lymph nodes (24), so it has
scarce clinical value (25). Single photon emission computed tomography (SPECT) is another
nuclear medicine imaging technique that uses
gamma rays providing three-dimensional imaging. SPECT is usually associated with computed
tomography (CT) scan and seems to offer an improvement in both detection and anatomic localization of sentinel lymph node (26,27); in the
meantime the method reduces intraoperative
time for sentinel node retrieval (28). Interstitial
magnetic resonance (MR) lymphography uses
albumin-Gd-DTA as a contrast agent to identify
hot areas of the lymphatic drainage so called
‘pooling’ zones. This method has an accuracy in
detecting lymph node of 92.9%, with a sensitivity and specificity of 80% and 95.7% comparable
with SPECT/CT, therefore should be routinely
performed preoperatively (29).
Sentinel lymph node identification was successfully performed in early cervical cancer
when tumors were smaller than 2 cm with a
negative predictive value for these patients
ranking between 94.2% and 100%. In case of bilateral sentinel lymph node complete pelvic
lymphadenectomy could be avoided; however
in cases in which only unilateral sentinel lymph
node is detected a complete lymphadenectomy
should be performed on the other side where
no radioactive or dye signal has been registered.
(30,31) An algorithm to detect positive sentinel
lymph node for early cervical cancer (FIGO stages IA1 with lymph vascular space invasion to IIA)
was developed by the Memorial Sloan Kettering
Cancer Center (MSKCC); the technique seems to
have a comprehensive detection of all patients
with positive lymph nodes and complete pelvic
lymphadenectomy can be avoided in the majority of cases. The surgical algorithm evaluated by
MSKCC’s team included the following: removal
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of sentinel lymph nodes subsequently submitted to ultrastaging, removal of any suspicious
lymph node regardless of mapping, performing
contralateral side-specific pelvic lymphatic node
dissection (including inter-iliac nodes) if only
unilateral lymph node is noted and in all cases
performing parametrectomy en bloc with primary tumor resection. (32) Tests to establish
the feasibility of the algorithm were taken and
false negative results were noted in 10% of patients. (33) However, additional studies are still
needed to validate the algorithm as a safe one.
Once sentinel lymph node is detected, it is
typically sent to histopathological examination
with frozen section or imprint cytology. The tissue is routinely submitted to hematoxylin and
eosin staining. However, although large studies
have investigated the accuracy of frozen sections in detecting positive lymph nodes, the results are not promising, this procedure being
associated with low sensitivity and poor diagnostic value. (34)
One of the main problem was its inability of
detecting micrometastases (to be >0.2 mm but
not >2.0 mm) and isolated tumor cells (≤0.2
mm). For these reasons the ultrastaging concept was developed. This concept consists in serial sectioning (step-serial sectioning 3-microm
thick slides at 200-500 microm intervals) followed by immunohistochemistry staining with
an anti-cytokeratin antibody (AE1/AE3). By this
method a low overall false-negative rate and an
even lower false-negative rate were achieved
when bilateral mapping was done. In the meantime the negative prognostic value was higher
(100%) after ultrastaging comparing with a
94.2% negative prognostic value provided by
frozen section. (30) Other studies revealed even
a lower negative prognostic value of 93% on intraoperative frozen section. (34) The false negative rate of frozen section was higher among
patients with low-volume disease greater than
20 cm³. Ultastaging seems to be more reliable at
detecting micrometastases than routine hematoxylin and eosin histology (35), but it can’t be
applied to intraoperative histological examination.
Therefore the need for a quick, reliable, and
reproducible method for lymph node analysis
appears (36). Beginning from these premises,
one-step nucleic acid amplification (OSNA) assay that uses cytokeratin (CK) 19 (KRT19) messenger RNA (mRNA) was introduced. This method is already in use for breast carcinoma;
however for early cervical cancer it is not vali-

dated yet (36). The role of high-risk types of the
human papillomaviruses (hr-HPV) such as
HPV16 in the development of cervical cancer is
well established, but his role in sentinel lymph
node is questionable. Messenger RNA expression patterns of E6 gene transcripts were quantified in sentinel lymph node by a reverse transcriptase-PCR method (RT-PCR) along with
another molecular marker cytokeratin (CK) 19.
The authors concluded that HPV16 E6 mRNA is
more specific and more sensitive for the detection of positive cells in sentinel lymph node than
CK19 mRNA (37).
Micrometastases are identifiable in negative
lymph nodes in 15% when ultrastaging technique is used. However their presence is not associated with recurrence, nor with a poor prognosis. (38,39) An association between micrometastases and lympho-vascular space invasion
was establish, therefore these group may benefit from adjuvant chemo-irradiation. (35) A survival improvement was noted when more than
16 additional non sentinel lymph node were dissected along with postitive of low-volume disease sentinel lymph node. (40) At this moment
the role of micrometastases in early cervical
cancer is under close observation, its’ prognostic value being under surveillance.
The role of sentinel lymph node in fertility
sparing surgery
The latest trend around young women is toward late childbearing and when they are faced
with an early cervical cancer diagnosis fertilitypreserving procedure become a major issue.
(41) Suitable candidates for fertility preservation are those with a certain pathologic type of
disease and stage. For example FIGO Stage IA1
with depth of cervical stromal invasion less than
3 mm is effectively treated by cervical conisation (42), while FIGO Stage IA1 with lymph vascular space invasion, FIGO Stage IA2 and FIGO
Stage IB1 cancers less than 2 cm are treated by
radical trachelectomy (41). Radical trachelectomy can be performed either by abdominal or
vaginal route, in association with laparoscopic
pelvic lymphadenectomy. More recently the
concept of minimally invasive surgery in cervical
cancer has been extended because it was shown
that only a small subgroup of patients ranking
between 0.4%-0.6% report parametrial disease.
(43-45) Low-risk characteristics for parametrial
spread include women with negative lymph
nodes, no lymph vascular space invasion, tumors smaller than 2 cm and stromal invasion 10
mm or less.
315

PRACTICA MEDICALÅ – VOL. 10, NR. 4(42), AN 2015
Sentinel lymph concept is now associated
with fertility-preserving surgical procedure. Rob
et al described large cone or simple vaginal
trachelectomy on 26 patients with FIGO Stage
IA2 and Stage IB1 who desire to maintain fertility combined with laparoscopic pelvic lymphadenectomy and sentinel lymph node identification. All sentinel lymph nodes were submitted
for ultrastaging. Only one recurrence was observed (46). In another study the sensitivity of
sentinel lymph nodes using technetium Tc 99m
in detecting pelvic lymph nodes disease for radical abdominal trachelectomy was 100%. Two
recurrences occurred in 68 women with FIGO
Stage IA2-IB1. (47) Another study that marks

the usefulness of less invasive oncologic procedure (in selected women with small-volume
FIGO Stage I) such as cervical conisation and
sentinel lymph node mapping as a fertility-sparing technique. (48) Although some dates exist,
further studies are required to establish the exact utility of less invasive surgery in early cervical.

CONCLUSION
Although the heterogeneity of the studies is
relatively high it seems that sentinel lymph
node concept in cervical cancer is feasible and
useful in predicting nodal disease.
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