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Sentinel lymph node biopsy (SLNB) is based on
the concept that a tumour preferentially drains
to a first relay lymph node. Radiolabelling these

lymph nodes makes it possible to obtain a specific
biopsy rather than performing extensive
lymphadenectomy [1]. SLNB allows for early detec-
tion of occult regional lymph node metastasis and
more accurate staging and if indicated, the institution
of early adjuvant therapy which may include
complete surgical dissection of involved nodal
basins, external beam radiation therapy and adjuvant
chemotherapy [2].
The main indication of SLNB is for breast cancer

and cutaneous melanoma [3]. However,  given that
conjunctival melanoma is similar to cutaneous
melanoma in terms of biological behaviour and
patterns of nodal and distant metastasis, the concept
of adapting SLNB to malignant lesions of the eyelid
and conjunctiva seems reasonable [1,4]. During the
last decade several papers have been published
addressing the role of SLNB in staging and treating
ocular malignancies [5]. A review has been carried
out in order to highlight the significance of SLNB in
malignant tumours of the eyelid and conjunctiva.

Regional lymph nodes of the eyelid
The regional lymph nodes of the eyelid are thought to
be the parotid, submandibular and cervical nodal
basins (Figure 1) [4,6]. Traditional teaching states
there are no orbital lymphatics, but this is still contro-
versial [3]. Human cadaver and animal lymphoscintig-
raphy studies suggest that the lateral two thirds of the
upper eyelid, the lateral third of the lower eyelid, and
the lateral half of the conjunctiva drain into the parotid
lymph nodes [7]. In contrast the medial third of the
upper eyelid, the medial two thirds of the lower eyelid
and the medial half of the conjunctiva drain into the
submandibular and deeper cervical nodes [7].
Unfortunately, the cervicofacial lymphatic drainage is
not as clear cut as described above, but unpredictable
and highly complex with a degree of variability among
different individuals (Figure 1) [1,7].

Indications of Sentinel lymph node biopsy
The traditional method of assessing the status of
lymph nodes is by palpation [4]. If a lymph node is
enlarged and detected at the time of clinical exami-
nation the prognosis is often poor [4]. Therefore,
other staging methods have evolved, such as fine
needle aspiration (FNA) procedure, computed tomog-
raphy (CT), magnetic resonance imaging (MRI) and
positron emission tomography (PET) [4]. SLNB is
considered superior to the above modalities in
detecting regional lymph nodes that may harbour
microscopic metastasis [4]. 
SLNB should be considered in ocular adnexal

cancers with the propensity to metastasise (Table 1)

[2]. Esmaeli and colleagues have conducted extensive
work and published several landmark papers on
SLNB techniques in the periocular area, looking at the
feasibility and potential usefulness of SLNB in
different ocular adnexal cancers [2,4-10,12,13, 15,16].
SLNB in this territory is still at its infancy. Therefore it
is recommended that it is used only in the setting of
institutional review board-approved protocols, so that
valuable information about the rate of SLN positivity
and the accuracy in staging of disease and predicting
survival can be learned before the technique is
considered to be the standard of care [3,8,9].

Eyelid and conjunctival melanomas
SLNB has been most widely studied in cutaneous
melanomas and the histological status of the SLN has
been shown to be the most significant factor with
respect to recurrence or survival [2]. The most recent
recommendation for cutaneous eyelid melanomas is
to consider SLNB for lesions ≥ 1mm thick, those with
>1 mitotic figures per high power-field, and/or those
with histologic ulceration [5,10].
Conjunctival melanoma is a rare but potentially

fatal ocular surface tumour, with regional lymph
node metastasis rate of 26% and a mortality rate of
30% over 10 years [11]. The standard management
consists of local resection, with application of
cryotherapy to the resection margins followed by
monitoring for overt signs of metastasis [4,9,12]. The
risk of metastasis increases with tumour thickness
and palpebral location of the tumour [4,13]. SLNB
should be considered in conjunctival melanomas
with >2mm in histologic thickness and/or histologic
ulceration, or if there is history of multiple local
recurrences [4,5,11].

Sebaceous cell carcinoma
Sebaceous cell carcinoma is a rare cutaneous malig-
nancy that is most frequently found in the eyelids
and often masquerades as a benign lesion [13]. SLNB
or at least strict regional lymph node surveillance is
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Table 1 Rate of metastasis to regional lymph
nodes [5] 

Malignant tumours of Rate of
the eyelid and metastasis to
conjunctiva regional 

lymph nodes

Cutaneous melanoma 29%
of the eyelid

Conjunctival melanoma 26-40%

Sebaceous cell carcinoma 18% - 20%

Squamous cell carcinoma 24%

Merkel cell carcinoma 26%
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recommended for those who have a lesion
of ≥10mm in greatest dimension [5,13].

Squamous cell carcinoma
Squamous cell carcinoma (SCC) is the
second most common eyelid malignancy
accounting for 5% of all eyelid neoplasms
and typically affects elderly fair-skinned
individuals [6]. The most common route of
spread for metastatic SCC is lymphatic in
nature therefore SLNB could have a role in
staging [6]. High risk squamous cell carci-
nomas (lesions >2cm, local recurrence and
evidence of perineural invasion) should be
considered for SLNB [5,6].

Merkel cell carcinoma
Merkel cell carcinoma (MCC) is a rare but
highly aggressive tumour of epidermal
origin with neuroendocrine characteristics
[5,14]. It tends to metastasise early to
regional lymph nodes and the 5-year
survival has been reported to be 30% to
64% [5,14]. SLNB should be considered for
MCC of any size [5,14].

The technique of lymphatic
mapping and SLNB
The process of performing SLNB is divided
into preoperative lymphoscintigraphy and
intraoperative identification of the SLNs and
biopsy. SLNB adds approximately 1-1.5
hours of surgical time to the standard resec-
tion of the primary lesion [15]. A multidis-
ciplinary team, including an ophthalmic
surgeon to inject the radioactive isotope, an
experienced head and neck surgeon with
knowledge of facial nerve anatomy and an
ocular oncologist should be involved [3,8].
During the preoperative lymphoscintig-

raphy a 0.3mCi of technetium Tc-99m sulfur
colloid in 0.2mL volume is injected at 4
spots around the primary lesion [2,7,8] It is
injected subconjunctivally for conjunctival
lesions and intradermally for eyelid lesions
[2,7,8]. Subsequently, transmission images
of the ipsilateral head and neck area are

taken using a gamma camera when the first
SLN is shown. Every 15 minutes afterwards
images are transmitted [2,7,8].
On the day of surgery, radioactive isotope is

injected once more using the method
described above [7,8,12]. With the pre-opera-
tive lymphoscintigraphy as guide, the surgeon
uses a handheld gamma unidirectional
Navigator probe transcutaneously to locate
the SLN [2,3,7,8]. The ‘active’ SLNs, which
are defined as lymph nodes that are at least
twice as radioactive as background radioac-
tivity, are dissected and submitted for histo-
logical evaluation [2,3,7,8,16]. SLN harvest is
considered complete when the radioactivity
count in the nodal basin is less than twice the
background level [2,3,8]. The SLNs are seri-
ally sectioned at 2mm intervals and examined
with haematoxylin and eosin (H&E) staining
[2,8]. Immunohistochemical staining should
be performed if no micrometastasis is
detected with the H&E staining [2,8]. 

Complications and limitations of
the SLNB
The most common complication described
with SLNB is damage to the facial nerve
[2,3,8]. Anatomically the nerve is in close
proximity to the parotid gland where SLNs
can be detected [2]. Damage to the facial
nerve and its branches may result in
impaired facial sensation. In experienced
hands this is rare and most often transient
[3]. As to minimise the risk of permanent
nerve damage, only surgeons with experi-
ence and knowledge of the facial nerve
anatomy should undertake this procedure
[3]. Creating a reasonably large incision in
this area might also be helpful, particularly
if the SLN is located in the deeper lobe of
the parotid gland [2,3]. Finally, a nerve
stimulator can be used to monitor facial
nerve activity during the procedure [3].
The isosulfan blue dye labeling of SLN is

starting to lose popularity, mainly due to the
disappointing results seen intraoperatively
but also due to the theoretical possibility of

permanent discoloration of the periorbital
soft tissues or the ocular surface [2,8,16].
There have been only isolated reports of
permanent discolouration, and what was
mostly observed was that the dye usually
dissipated within 24-48 hours following
injection [2,8,16].
The most obvious concern with SLNB is

the use of radiolabelled sulfur colloid [2,8].
The radiation could potentially cause
damage to the lens or to other intraocular
structures [2,8]. Nevertheless, even when
injecting sulfur colloid on two occasions,
preoperatively and intraoperatively, the dose
is still below the levels that induce cataract
formation and retinopathy [2,8].

False negative results
The false negative rate attributed to SLNB
in ocular cancers varies from 10-20% [1].
For this reason, patients should still be
followed up even if the SLNB is negative
[1,15]. Multiple explanations have been
offered as to why the false negative rate
may be so high [2,8,15] Histology analysis
and procedure errors, such injection diffi-
culties, are the most obvious sources of
false negatives [1,2,8,15]. As SLNB
evolved over time, surgical modifications
to combat some of these challenges have
been introduced [7,11]. Injecting a smaller
volume of the radioactive isotope reduces
the random scatter and thus, assists the
surgeon in identifying the “correct”
sentinel lymph node [7,8,16]. This is a
much smaller volume than the standard
1mL used in other non-ocular locations.
Also, injecting close to the lesion allows
high-quality images to be obtained [9].
Excising the primary lesion prior to
proceeding to intraoperative SLN identifi-
cation is also recommended [8,12]. This
ensures that the primary source of radioac-
tivity is removed prior to exploration of the
nodal basins with the gamma probe
[8,12].In addition, subtle angulation of the
gamma probe away from the primary
tumour site and selective use of the colli-
mator during the search for SLNs reduces
scatter from the primary tumour injection
site and improves localisation [8,12].
Finally, developments in imaging tech-
niques and more specifically the use of
single photon emission computed tomog-
raphy, offer better quality imaging than
lymphoscintigraphy [5].
Histology analysis errors may occur, and

standard immunohistochemical staining
methods have limitations [8]. This will
hopefully improve with the introduction of
newer immunohistochemical staining
methods [2,3,8]. Appropriate patient selec-
tion is also vital and recommendations are
gradually starting to emerge [5,8]. Finally,
there is the concept of biological failure. It is
thought that the lymphatic channels could
potentially be obstructed by malignant cells,
causing rerouting of the lymphatic flow
through open non-relevant lymphatic chan-
nels resulting in a ‘clear’ SLN [15].

Figure 1 Regional lymph nodes of the eyelid
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Conclusion
The traditional ways of assessing the status of regional
lymph nodes have included direct palpation, imaging
studies and fine needle aspiration of suspicious nodes. New
methods are continuously evolving with the hope of identi-
fying micrometastasis earlier and with higher degree of
accuracy. 
SLNB is a technique for identifying patients with subclin-

ical lymph node metastasis sparing the need for dissection
of an entire nodal basin. SLN biopsy increases sensitivity of
pathologic detection and staging, and reduces surgical
morbidity [5]. Whether SLNB in ocular cancers can signifi-
cantly improve patient survival remains to be answered.
SLNB is useful, safe and efficient when performed by expe-
rienced clinicians and in patients who fulfill specific criteria
[5,15]. Clear and accepted indications of SLNB are yet to be
set and currently SLNB, in the field of ophthalmology, is
mainly performed in major referral centers.
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