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Sentinel Lymph Node Biopsy
for Conjunctival and Ocular
Adnexal Tumors

Sonal S. Chaugule and Bita Esmaeli

Sentinel lymph node biopsy (SLNB) is a
method of detecting subclinical (microscopic)
metastasis in regional lymph node at risk
of metastasis and can be used to detect early
metastasis from eyelid and conjunctival malig-
nancies. Sentinel lymph node biopsy has been
demonstrated to be technically feasible and
have a reasonable positive yield for various
eyelid and conjunctival cancers including mel-
anoma, squamous cell carcinoma (SCC), seba-
ceous gland carcinoma (SGCa), and Merkel
cell carcinoma (MCC); these cancers have var-
ious risks of regional lymph node metastasis
(Table 5.1) [1-10].

The lymphatic drainage in the head and
neck is complex and could be variable.
However, commonly 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 (preauricular) lymph
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Table 5.1 Rate of regional lymph node metastasis for
eyelid tumors

Sr Approximate rate of regional
No | Type of tumor lymph node metastasis (%)
1 | Eyelid and 20-24

conjunctival

melanoma
2 | Squamous cell 7-24

carcinoma
3 | Sebaceous gland 7-20

carcinoma
4 | Merkel cell 21

carcinoma

Data from references [1-10]

nodes, and the medial third of the upper eye-
lid, the medial two-thirds of the lower eyelid,
and the medial half of the conjunctiva drain
into the submandibular and deeper cervical
nodes [11]. However, recent studies suggest
that there is higher than expected preponder-
ance of draining SLNs in the parotid and pre-
auricular region even from the more medially
located tumors [12].

SLNB is based on the concept of an orderly
drainage of tumor cells through the lym-
phatic drainage system before dissemination
in the bloodstream and involvement of other
organs. The sentinel lymph nodes (SLNs)
or first draining node(s) for a tumor can be
identified by injecting tracer molecules into
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the tissue surrounding the tumor. Identification
of SLN status provides the surgeon and the
patient with valuable prognostic information
[10]. Early detection and early management of
micro-metastasis is believed to provide long-
term survival benefits in oncological practices,
and particularly in the recent era of availabil-
ity of immune checkpoint inhibitors for meta-
static melanoma and metastatic carcinomas
and improved survival with these drugs, there
is a more compelling reason to identify early
metastatic disease in patients with biologically
aggressive eyelid and conjunctival melanomas
and carcinomas [13-16].

Patient Selection Criteria

Published studies and major reviews on SLNB
in ocular and adnexal tumors have identified
and described several risk factors for possible
SLN involvement (Table 5.2) [2, 6, 7, 17-21].

Table 5.2 Risk factors for SLN involvement

Sr Risk factor predicting SLN
No | Type of tumor involvement

1 | Conjunctival
melanoma

Tumor thickness >2 mm
Non-limbal location of
conjunctival melanoma

1 |Eyelid
melanoma

Tumor thickness >1 mm and
increasing Breslow depth
Presence of >1 mitotic figure/
HPF

Presence of histopathologic
ulceration

AJCC (7th edition) stage T2b
or > size 10 mm in the greatest
diameter

Tumors >2 cm (20 mm) wide

2 | Sebaceous
gland
carcinoma

3 | Squamous cell

carcinoma Locally recurrent
4 | Merkel cell Increasing diameter of the
carcinoma lesion
Increasing thickness of the
lesion

Infiltrative growth pattern
High mitotic rate

HPF High-power field
Data from references [2, 6, 7, 17-21]

Technique for Sentinel Lymph Node
Biopsy [10]

1. Preoperative lymphoscintigraphy [22]

(a) Topical anesthetic is applied on the eyelid
surface.

(b) 0.3-0.4 mCi of filtered technetium [Tc-
99 m] sulfur colloid (0.2 ml volume) is
injected in three to four spots around the eye-
lid lesion intradermally or subconjunctivally
for conjunctival melanomas by an ophthal-
mic surgeon (precise injection of radioiso-
tope into the area immediately surrounding
the tumor is important to ensure the correct
mapping of lymphatic channels).

(c) Serial scanning is carried out every
15 min, once the first SLN is detected for
visualization of all SLN.

(d) Single-photon emission CT (SPECT-CT) is
utilized to improve anatomic resolution and
precise localization of SLN (Fig. 5.1a, b).

2. Surgical procedure

(a) Ophthalmic surgeon: On the day of the
planned primary surgical tumor resection,
technetium-labeled sulfur colloid [Tc-99 m]
is injected as described above in preopera-
tive holding area approximately 90 min
before the primary tumor resection; in some
instances, if the preoperative SPECT/CT or
lymphoscintigraphy took place the day
before the planned surgery, there may not be
a need for reinjection of technetium.

(b) Head and neck or another oncologic surgeon:
Intraoperatively, a handheld gamma probe is
used to localize the SLNs (Figs. 5.2 and 5.3).
They are defined as lymph nodes that have
radioactivity counts at least twice as high as
the level of background radioactivity.

(c) The SLNs are then dissected and excised
(Fig. 5.4).

(d) The lymph node basin around the ‘“hot”
nodes is scanned again to look for any other
SLNs that have high radioactive uptake.
This is continued until little or no
radioactivity is detectable in the draining
lymph node basins.
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Fig. 5.1 Single-photon emission CT (SPECT-CT) image of primary eyelid sebaceous gland carcinoma (a) and of the
sentinel lymph node (b)

Fig. 5.2 Intraoperative use of handheld gamma probe to  Fig. 5.3 Intraoperative surface markings after use of

localize the sentinel lymph node gamma probe
Histopathologic Evaluation of SLN 2. If no malignant cells are found, additional
sections are subjected to thorough immuno-
1. SLNs are serially sectioned using “bread-loaf” histochemical analysis.
approach in 1-2-mm-thick sections, and the 3. Recommended immunohistochemical (IHC)
pathologist then examines the haematoxylin- markers:

eosin-stained sections for malignant cells.



62

Fig. 5.4 Surgically excised lymph node

(a) Melanoma—antimelanocytic cocktail with
HMB-45, anti-MART 1, and anti-tyrosinase
[23,24]

(b) Squamous  carcinoma—anticytokeratin
antibody cocktail with cytokeratin AE-1/
AE-3 [25]

(c) Merkel cell carcinoma—antibodies to
Cam5.3, chromogranin, and cytokeratin 20
[26, 27]

(d) Sebaceous gland carcinoma—anti-
adipophilin and anti-perilipin antibodies
[28-30]

SLN Positivity and False-Negative
Results

A review of the published literature on SLNB
for ocular adnexal tumors shows variable results
of SLN positivity. Savar et al. in a relatively
large series (n = 30) of SLNB in ocular adnexal
melanoma report positivity rate of 17% [17]. In
cases with sebaceous gland carcinoma classified
higher than T2b and >10 mm in greatest diam-
eter (n = 16); SLN positivity rate was 13% [10].
Both of these reports were generated from MD
Anderson Cancer Center where a lot of the early
feasibility studies for SLN biopsy for ocular
adnexal cancers took place. A similar rate of 13%
was also reported for squamous cell carcinoma
(n = 8) by French colleagues [31]. Regarding
Merkel cell carcinoma, studies report a SLN pos-
itivity rate of 27-48% for all anatomic location
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[32-34]. The data on Merkel cell carcinoma of
eyelid is insufficient to determine the positivity
rate for SLN and prognosis, but there are defi-
nitely case reports and small case series of eyelid
Merkel cell carcinoma with positive SLN biopsy
results [10, 35, 36].

A case with histologically negative SLNs and
subsequent development of nodal metastasis con-
stitutes a false-negative event. The causes for
false-negative events are cited as steep learning
curve for SLNB for ocular adnexal as well as head
and neck tumors, scarring from multiple prior sur-
geries at tumor site causing changes in lymphatic
drainage routes, and in the event of in-transit
metastasis that goes undetected on preoperative
or intraoperative lymphatic mapping, as well as
inaccurate detection of microscopic metastasis
in the draining lymph nodes [10]. Our group at
MD Anderson Cancer Center has performed SLN
biopsy for ocular adnexal tumors since 2001; we
have not encountered any cases of false-negative
SLN biopsy results for the last 15 years suggesting
the importance of experience with this technique.

However, barring the false-negative events
that are rare in experienced hands, a negative
SLNB result can be reassuring to the patient.
And identification of microscopic metastasis in
the draining lymph nodes could mean that the
patient would benefit from earlier treatments for
metastatic disease.

Further Considerations

Though there is a certain risk of metastasis to
regional lymph nodes associated with different
conjunctival and eyelid tumors, radical neck dis-
section and/or parotidectomy for all tumors or
empiric radiation therapy for all does not seem
to be justified given the relatively low yield,
radiation-related complications, and lack of
improvement in survival, as described by several
published studies. The first Multicenter Selective
Lymphadenectomy Trial (MSLT) -I confirmed
the value of early nodal evaluation and treat-
ment. This prospective, international, random-
ized trial showed that the pathologic status of the
sentinel node or nodes was the most important
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prognostic factor and that patients who under-
went sentinel-node biopsy had fewer recurrences
of melanoma than patients who underwent wide
excision and nodal observation. Among patients
with intermediate-thickness melanomas (defined
as 1.2-3.5 mm) and nodal metastases, early sur-
gical treatment, guided by sentinel-node biopsy,
was associated with increased melanoma-specific
survival (survival until death from melanoma)
[37-39]. These results provide support for the
recommendation by several professional orga-
nizations that staging by means of sentinel-node
biopsy should be performed when appropriate.

However, the subsequent management deci-
sion in patients with sentinel lymph node-
positive metastasis, in the form of completion of
lymph node dissection with or without radiation
therapy or observation and imaging for clinically
apparent disease before radical surgery, remains
controversial.

In an effort to shed some light on this con-
troversy, the most recent report by MSLT-II
involving 1934 cases of cutaneous melanoma
concludes that immediate completion of lymph
node dissection in SLN-positive cases increased
the rate of regional disease control, reduced the
rate of regional nodal recurrence by nearly 70%,
and provided prognostic information but did not
improve melanoma-specific survival [40].

Thus, the subsequent management decision in
sentinel lymph node metastasis needs to be taken
at the surgeon’s discretion and detailed discus-
sion regarding disease control and survival for
individual case with the patient and family.

In summary, SLNB technique is a relatively
low-risk and minimally invasive procedure. It
maintains a potential to offer important informa-
tion to patients and surgeons in terms of accurate
tumor staging and prognosis and potential for
appropriate patients to receive additional surgery,
radiation therapy, and/or systemic therapy for
their microscopically metastatic nodal disease.
The availability of immune checkpoint inhibi-
tors for patients with metastatic melanoma and
metastatic squamous carcinomas is an additional
consideration making detection of early nodal
metastasis more critical because of the potential
for earlier treatment with this new class of drugs

that has revolutionized our expectations for the
length and quality of life after diagnosis of meta-
static melanoma [13-16].
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0 International License
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any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license and indicate if changes were made.
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