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Purpose: The aim of this article was to describe positive 
sentinel lymph node biopsy (SLNB) findings in patients with 
periocular invasive squamous cell carcinoma (SCC).
Methods: This was a retrospective chart review of 5 patients 

with invasive SCC of the periocular region who underwent 
SLNB and were found to have regional metastasis.
Results: All patients had large (2.0–4.3 cm) primary tumors 

with poor differentiation on pathology. In all 5 patients, SLNB 
was positive in the absence of other signs or evidence of 
regional or systemic metastasis. While tumor cells may drain 
to the preauricular or the submandibular basin, the preauricular 
lymph node was identified as the sentinel lymph node on 
lymphoscintigraphy in all 5 patients. With a positive sentinel 
lymph node, the results of SLNB changed the clinical staging 
and influenced subsequent treatment recommendations for 
each patient. We identified no complications related to SLNB 
including facial nerve damage, lymphedema, or allergic reaction 
to radioactive tracing material.
Conclusions: In this series of patients with periocular 

invasive SCC, SLNB was well tolerated and uncovered regional 
metastasis in patients with no clinical signs of metastasis 
otherwise. The SLNB findings influenced subsequent oncologic 
management recommendations. The usefulness of SLNB for 
poorly differentiated SCC remains uncertain. Further research 
is necessary to establish the role of SLNB in periocular SCC.
(Ophthal Plast Reconstr Surg 2013;29:6–10)

A sentinel lymph node is often the first site of malignant tumor 
spread before dissemination to more distant sites. Biopsy 

may be performed on a sentinel lymph node for histopathologic 
examination to determine the presence of microscopic metasta-
sis. Unlike a lymph node dissection that traditionally involves 
removing a bulk of tissue with 10 to 15 lymph nodes, sentinel 
lymph node biopsy (SLNB) is less invasive and usually involves 
the biopsy of 1 or 2 lymph nodes.

 The spread of tumor to sentinel nodes can carry prognos-
tic implications. A positive SLNB may signify regional metas-
tases otherwise undetected on imaging or clinical examination, 
thus upstaging a malignancy and altering the prognosis for the 
patient. Chemotherapy, radiation, or further surgery may be 
indicated based on the status of the sentinel lymph node. 

The concept of imaging lymph nodes to identify the 
evidence of metastasis was first described by Cabanas and col-
leagues in 1967 for penile cancer.1 Sentinel lymph node biopsy 
was first described by Morton et al.2 in 1992 for cutaneous 
malignant melanoma, and has since been adopted for other 
solid tumors, such as breast, colon, penile, cervical, head and 
neck, and vulvar cancers.3,4 In the periocular region, Esmaeli et 
al.5 first reported the use of SLNB for conjunctival melanoma 
in 2001. Other periocular applications for SLNB include eyelid 
and orbital melanoma, sebaceous cell carcinoma, and Merkel 
cell carcinoma.6–15 

Squamous cell carcinoma (SCC) is the second most 
frequent malignancy in the periocular region, representing 
approximately 5% to 10% of all eyelid malignancies.16,17 SCC 
is a malignant epithelial neoplasm that may exhibit basement 
membrane invasion with direct extension or even distant metas-
tasis, especially for the invasive subtypes. The overall rate of 
regional lymph node metastasis may be as high as 25%.18,19 
Currently, there may be a lack of consensus in the manage-
ment of invasive SCC.20 The use of SNLB has been reported for 
SCC affecting other regions of the body.21–24 Recently, Maalouf 
et al.15 reported the use of SLNB in 8 patients with conjunc-
tival and eyelid SCC with positive SLNB findings in 1 of the 
patients. We are aware of no other reports describing positive 
SNLB findings in patients diagnosed with stage N0 periocular 
SCC based on imaging.

METHODS
With institutional review board approval, we retrospectively re-

viewed the charts of 5 patients with periocular invasive SCC who also 
had SLNB. We compiled details of each case including the following: 
tumor location, type of resection, histologic features, history of previ-
ous treatments, patient’s immune status, location of sentinel node, his-
tology of sentinel lymph node, and side effects from SLNB such as 
lymphedema25–27 or facial nerve damage.21,22,28 The chief outcome mea-
sures were the histopathologic findings of the sentinel lymph node and 
subsequent management recommendations once that the malignancy 
was upstaged.

The main indication for SLNB in our case series was poor 
differentiation on microscopy in periocular SCC patients with no 
evidence of systemic metastasis clinically and on imaging (CT, 
ultrasound, or based on the distribution of glucose analog 2-deoxy-
2-(18F)fluoro-D-glucose uptake on positron emission tomography-
CT scan). In all cases, primary eyelid tumor biopsy results showed 
an aggressive tumor grade as signified by: poor cell differentiation, 
severe cytologic atypia, pleomorphic hyperchromatic nuclei, abnormal 
chromatin distribution, abundant eosinophilic cytoplasm, high mitotic 
rate, and abnormal mitotic figures. Histologic features indicative 
of invasive SCC include primary tumor grade and primary tumor 
infiltration (Breslow depth > 1 mm, Clark level > IV).

Sentinel lymph node biopsy was performed with the follow-
ing technique in all cases. The sentinel lymph node was identified with 
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preoperative lymphoscintigraphy using a technetium Tc99m-labeled 
sulfur colloid injected around the primary lesion, and a γ scintillation 
camera to identify the site of focal radioactive uptake. Perioperative Tc-
99m and intraoperative isosulfan blue injection with the aid of a trans-
cutaneous γ probe were also used to mark the sentinel lymph node that 
was resected and sent for histopathologic analysis. 

RESULTS 
In all cases, clinical assessment and imaging were nega-

tive for tumor metastases. Thus, prior to SLNB, staging was N0 
for SCC disease. In all patients, the preauricular node was iden-
tified as the sentinel node by preoperative lymphoscintigraphy 
with technetium, intraoperative detection of radioactivity with 
technetium, and intraoperative gross visualization with isosul-
fan blue. In all cases, the SLNB findings upstaged the disease 
and prompted additional treatment recommendations. Two 
patients (case 1 and case 4) refused additional therapy, while 3 
patients (cases 2, 3, and 5) accepted facial radiation, with case 5 
also receiving chemotherapy.

Case 1. An 82-year-old Caucasian man presented with a 
4.3 cm ulcerating lesion on the central left lower eyelid extend-
ing into the anterior orbit. On clinical assessment and CT imag-
ing, there was no evidence of regional lymph node involvement 
or distant metastases. He underwent local surgical excision and 
tumor debulking. Invasive SCC was diagnosed by pathology. 
The preauricular sentinel nodes identified by lymphoscintigra-
phy were sent for biopsy and exhibited SCC with similar histo-
pathology as the eyelid and orbital tumor. An exenteration was 
performed due to orbital extension of the tumor. The anterior 
margins of the exenteration were free of tumor involvement 
by frozen section control. At 1 week and 8 weeks follow up, 
no lymphedema or facial nerve palsy was present. Systemic 
workup including positron emission tomography-CT, as well as 
radiation and chemotherapy were recommended; however, the 
patient refused. Given that distant metastasis could not be evalu-
ated, TNM staging was incomplete and staged at T4N1 accord-
ing to the American Joint Committee on Cancer guidelines.29 At 
5 months post initial biopsy, the tumor recurred in the lateral 
orbit. New masses, presumed to be tumor, were present along 
the left side of the neck. Left-sided mild lymphedema and left 
facial paralysis were present due to secondary tumor effects. 
One year later, the patient died. The cause of death was uncer-
tain, as the patient was lost to follow up; records surrounding 
the death were also not available for review. 

Case 2. A 75-year-old Asian man presented with a right 
upper eyelid mass and ptosis that was progressively worsening 
over several months. Examination revealed a firm upper eye-
lid mass measuring 3.5 × 4 cm2 with anterior orbital extension 
causing mechanical ptosis. On clinical assessment, there was 
no ulceration or evidence of regional lymph node involvement 
or distant metastases. MRI revealed an eyelid and superior 
orbital mass. Pathology from excision revealed invasive SCC. 
Systemic workup including positron emission tomography-CT 
scan was negative for metastatic SCC. The SLNB performed 
after localization by lymphoscintigraphy exhibited SCC with 
1 positive preauricular sentinel lymph node. TNM staging was 
thus upstaged to T4N1M0. Further surgery including exentera-
tion was considered, but the patient refused due to a desire to 
keep his eye. The patient underwent right-sided radiation treat-
ment to the periocular region to the periparotid level 1B. No 
lymphedema or facial nerve paralysis related to SLNB was 
present postoperatively. At 1 year, no gross recurrence of SCC 
was detected, but the examination exhibited upper eyelid scar-
ring and mechanical ptosis. 

Case 3. An 81-year-old Caucasian man presented with 
a 2 × 2.5 cm2 ulcerating mass affecting the lateral right upper 
eyelid. On clinical assessment and ultrasound, there was no 
evidence of regional lymph node involvement or distant metas-
tases. The lesion proved to be invasive SCC, and wide local 
excision with frozen section margin control was performed. The 
eyelid was reconstructed with a local myocutaneous flap and 
mucous membrane grafting. Positron emission tomography-CT 
was negative for metastatic disease. Two preauricular sentinel 

FIG. A, Hematoxylin-eosin stain of the primary eyelid lesion 
showing invasive SCC at ×40. B, Hematoxylin-eosin stain of a 
positive sentinel lymph node biopsy at ×40. C, Magnification 
of the lymph node at ×200 showing poor cell differentiation, 
severe cytologic atypia, abnormal chromatin distribution, abun-
dant eosinophilic cytoplasm, and abnormal mitotic  
figures in SCC. SCC, squamous cell carcinoma.
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nodes, identified by lymphoscintigraphy, exhibited SCC. Based 
on positive SLNB results, TNM staging was thus upstaged to 
T4N2bM0. Because he was a poor candidate for major facial 
and neck surgery, radiation involving the right orbit and right 
periparotid levels 1B and 2 was recommended and accepted by 
the patient. Further workup for metastatic SCC was negative. 
However, a large ulcerating lesion affecting the left shin was 
sent for biopsy and proved to be SCC. This was thought to be 
a primary lesion unrelated to the prior oculofacial disease. The 
shin SCC was treated with radiation because it was diffuse and 
he was not systemically fit for aggressive surgery. At 1-year fol-
low-up visit, the patient was doing well with no signs of recur-
rence and no lymphedema or facial nerve damage. 

Case 4. A 92-year-old Caucasian man with a history 
of skin malignancies elsewhere on the body presented with a 
4 × 4 cm2 bleeding and infected, ulcerating tumor affecting the 
left lower eyelid and cheek with anterior orbital extension. 
There was no clinical or CT imaging evidence of regional 
lymph node involvement or distant metastases. Biopsy of the 
primary tumor proved to be invasive SCC. Systemic workup for 
metastasis was negative. On lymphoscintigraphy, 2 preauricular 
lymph nodes were determined to be the sentinel nodes that were 
positive on histology. Surgical debulking, neck dissection, and 
facial radiation therapy were considered; however, the patient 
refused due to his age and overall condition. Given that distant 
metastasis could not be evaluated, TNM staging was incomplete 
and determined to be T4N2b. At 1 week and 6 weeks follow up, 
no lymphedema, facial nerve paralysis, or other complications 
of SLNB were evident. At 3 months postbiopsy, examination 
showed tumor progression into the inferior orbit that involved 
the entire upper cheek and lower eyelid region. Seven months 
later, the patient died; the exact cause of death is unknown, but 
complications of metastatic SCC are possible.

Case 5. A 51-year-old Caucasian woman presented 
with a 3 × 1 cm2 fungating lesion of the left lateral lower eyelid 
that increased in size over 18 months. On clinical assessment, 
there was no evidence of regional lymph node involvement or 
distant metastases. Orbital imaging thereafter demonstrated 
tumor extension of the inferior orbit abutting the globe to 
the level of the equator. The initial eyelid excision showed 
invasive SCC with highly aggressive features. Systemic workup 
including positron emission tomography-CT scan was negative 
for metastatic disease. Lymphoscintigraphy demonstrated 3 
signals at the preauricular area representing the sentinel lymph 
nodes. During SLNB, intraoperative γ probe revealed only 
1 “hot” node that was found not to be blue despite isosulfan 
blue injection. From histology, a diagnosis of metastatic SCC 
with no extracapsular extension was made (Fig.). TNM staging 
was thus upstaged to T4N2bM0 based on positive SLNB. Due 
to the deep orbital extension, proximity to the globe, and the 
patient’s young age, orbital exenteration was recommended and 
accepted by the patient. The left orbit resection demonstrated 
no evidence of invasion, and the surgical margins of resection 
were negative. At 1 week, 6 weeks, and 6 months follow up, 
no lymphedema, facial nerve paralysis, or other complications 
of SLNB were evident. With multidisciplinary input, including 
radiation oncology and surgical oncology, adjuvant therapy was 
recommended owing to an advanced local primary tumor and 
positive preauricular lymph node in a relatively young patient. 
The patient was subsequently treated with face and upper neck 
radiation delivered to the periparotid level 1B, 2, and upper 3 
lymph nodal zones along with adjuvant cisplatin chemotherapy. 
At 1-year follow up, there was no evidence of tumor recurrence.

 DISCUSSION 
Our findings demonstrate that SLNB may be positive 

in poorly differentiated SCC of the periocular region. Sentinel 
lymph node biopsy may uncover regional metastasis not appar-
ent on clinical evaluation or imaging. In our series, positive 
SLNB prompted the oncologic recommendation of radiation 
with 1 patient also being recommended chemotherapy, in addi-
tion to further surgery when appropriate. Importantly, young 
age was an additional factor for the recommendation of chemo-
therapy that otherwise may not be a typical treatment for SCC.

Squamous cell carcinoma is the second most frequent 
malignancy in the periocular region, representing about 5% to 
10% of all eyelid malignancies.16,17 Squamous cell carcinoma may 
behave aggressively and spread by perineural invasion or through 
lymphatics.16,30 The overall rate of regional lymph node metastasis 
has been reported to be as high as 25% in periocular SCC, with 
an average duration of 1 year from the onset of cutaneous lesion 
to the diagnosis of orbital invasion.18–20,31,32 Currently, there is no 
established consensus for the management of invasive SCC.20

Broadly speaking, the indications for SLNB in primary 
periocular malignancies depend on the aggressiveness of the 
disease process as well as the histologic staging of the primary 
tumor. For instance, SLNB is not commonly performed for 
basal cell carcinoma secondary to the extremely rare rates of 
metastasis.33,34 Similarly, small and well-differentiated SCC also 
may not require extensive workup or adjuvant treatment.

The primary rationale for SLNB in our patients with 
periocular SCC was poor differentiation on histology that may 
portend more aggressive disease. Nevertheless, many factors 
should be considered in SCC because even small carcinomas 
can metastasize.35,36 These include the patient’s immune status, 
desmoplasia, angioinvasion, ulceration, maximum diameter, 
poorly differentiated histology, mitotic index, grading, peri-
neural invasion, plasma cells and eosinophilic inflammatory 
response, and depth of tumor invasion (Clark level, Breslow 
depth).35,37 The indications for SLNB in SCC remain uncertain, 
and further research is warranted. 

Sentinel lymph node biopsy has been described in other 
malignancies of the periocular region including sebaceous 
cell carcinomas,13 and Merkel cell carcinomas.8 Owing to the 
aggressive nature of these neoplasms, histologic sentinel lymph 
node analysis may allow more accurate staging that may influ-
ence treatment and outcomes.13,38–45 For instance, SLNB has 
been shown to be the most significant prognostic factor with 
respect to recurrence and survival in patients with oculofacial 
cutaneous melanoma.6–15

While SLNB has been reported to be efficacious in 
determining regional nodal status of SCC affecting the head and 
neck23 and inguinal24 regions, the usefulness of SLNB for poorly 
differentiated periocular SCC remains unknown. Our review of 
the literature elicited 1 case of a positive SLNB in Stage N0 peri-
ocular SCC.15 This patient had a periocular SCC that recurred 
twice after resection, but additional clinical and histopathologi-
cal features was not provided; it was also unclear whether the 
primary SCC involved conjunctiva or skin.15 Nevertheless, the 
positive SLNB findings prompted radiotherapy.15

Although none of the patients in this series suffered 
negative sequelae, facial SLNB is associated with risks. These 
include: lymphedema,25–27 facial nerve damage,21,22,28 allergic 
reaction to the tracer,46 and inherent risks with a second surgical 
site and longer operating times.

Transient or permanent facial nerve damage is an impor-
tant SLNB risk, especially with preauricular node biopsy.21,22,28 
Typically and based on cadaveric studies, the preauricular 
or parotid lymph nodes receive lymphatic drainage from the 
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central and lateral upper eyelid, as well as the lateral lower eye-
lid. The submandibular lymph nodes receive lymphatic drainage 
from the medial upper eyelid and the medial lower eyelid via 
the angular and facial vessels.28,47 All of our cases involved the 
preauricular lymph node, even if the primary tumor included 
medial lower eyelid and medial canthus. These findings are con-
sistent with more recent studies that demonstrate usual drainage 
to the preauricular node regardless of location on the eyelid.28 

A false-negative result is another important risk because 
it may complicate the clinical picture. While a negative SLNB 
implies no need for further dissection, false negatives may occur 
rarely due to obstruction of lymphatic drainage of malignant 
cells due to fibrous bands from previous surgery or compression 
by a neighboring mass.

The authors acknowledge several limitations of this 
study. The design is a retrospective, small case series of patients 
with variable underlying characteristics, short follow up, and 
no control cohort. The series provides insufficient data to draw 
significant conclusions of SLNB impact on tumor recurrence 
or survival.

 In summary, SLNB was well tolerated and helped detect 
regional metastasis in 5 patients with periocular poorly differ-
entiated SCC. Positive findings in SLNB may guide staging and 
further management of the disease. These include further meta-
static workup and adjuncts to surgery such as radiation, chemo-
therapy, or both. Importantly, the usefulness of SLNB for poorly 
differentiated periocular SCC remains unknown. Further work 
is warranted to assess the impact upon survival, recurrence, 
and cost to delineate the role of indications for SLNB in ocular 
adnexal SCC.

REFERENCES
 1. Riveros M, Garcia R, Cabañas R. Lymphadenography of the 

dorsal lymphatics of the penis. Technique and results. Cancer 
1967;20:2026–31.

 2. Morton DL, Wen DR, Wong JH, et al. Technical details of 
intraoperative lymphatic mapping for early stage melanoma. arch 
Surg 1992;127:392–9.

 3. Van der Zee AG, Oonk MH, De Hullu JA, et al. Sentinel node dis-
section is safe in the treatment of early-stage vulvar cancer. J Clin 
Oncol 2008;26:884–9.

 4. Cochran AJ, Roberts AA, Saida T. The place of lymphatic map-
ping and sentinel node biopsy in oncology. Int J Clin Oncol 
2003;8:139–50.

 5. Esmaeli B, Eicher S, Popp J, et al. Sentinel lymph node bi-
opsy for conjunctival melanoma. Ophthal Plast Reconstr Surg 
2001;17:436–42.

 6. Wilson MW, Fleming JC, Fleming RM, et al. Sentinel node biopsy 
for orbital and ocular adnexal tumors. Ophthal Plast Reconstr Surg 
2001;17:338–44; discussion 344–5.

 7. Amato M, Esmaeli B, Ahmadi MA, et al. Feasibility of preopera-
tive lymphoscintigraphy for identification of sentinel lymph nodes 
in patients with conjunctival and periocular skin malignancies. 
Ophthal Plast Reconstr Surg 2003;19:102–6.

 8. Esmaeli B, Naderi A, Hidaji L, Blumenschein G, Prieto VG. Merkel 
cell carcinoma of the eyelid with a positive sentinel node. arch 
Ophthalmol. 2002;120:650–2.

 9. Esmaeli B. Sentinel node biopsy as a tool for accurate staging 
of eyelid and conjunctival malignancies. Curr Opin Ophthalmol 
2002;13:317–23.

 10. Esmaeli B, Reifler D, Prieto VG, et al. Conjunctival melanoma with a 
positive sentinel lymph node. arch Ophthalmol 2003;121:1779–83.

 11. Nijhawan N, Ross MI, Diba R, et al. Experience with sentinel 
lymph node biopsy for eyelid and conjunctival malignancies at a 
cancer center. Ophthal Plast Reconstr Surg 2004;20:291–5.

 12. Baroody M, Holds JB, Kokoska MS, et al. Conjunctival mela-
noma metastasis diagnosed by sentinel lymph node biopsy. am J 
Ophthalmol 2004;137:1147–9.

 13. Ho VH, Ross MI, Prieto VG, et al. Sentinel lymph node biopsy for 
sebaceous cell carcinoma and melanoma of the ocular adnexa. arch 
Otolaryngol Head Neck Surg 2007;133:820–6.

 14. Savar A, Ross MI, Prieto VG, et al. Sentinel lymph node bi-
opsy for ocular adnexal melanoma: experience in 30 patients. 
Ophthalmology 2009;116:2217–23.

 15. Maalouf TJ, Dolivet G, Angioi KS, et al. Sentinel lymph node bi-
opsy in patients with conjunctival and eyelid cancers: experience in 
17 patients. Ophthal Plast Reconstr Surg 2012;28:30–4.

 16. Csaky KG, Custer P. Perineural invasion of the orbit by squamous 
cell carcinoma. Ophthalmic Surg 1990;21:218–20.

17. Tse DT, Gilberg SM. Malignant eyelid tumors. In: Krachmer 
JH, Mannis MJ, Holland EJ, eds. Cornea. London, UK: Mosby, 
463–480.

 18. Thosani MK, Schneck G, Jones EC. Periocular squamous cell car-
cinoma. dermatol Surg 2008;34:585–99.

 19. Faustina M, Diba R, Ahmadi MA, et al. Patterns of regional and 
distant metastasis in patients with eyelid and periocular squamous 
cell carcinoma. Ophthalmology 2004;111:1930–2.

 20. Jambusaria-Pahlajani A, Hess SD, Katz KA, et al. Uncertainty in the 
perioperative management of high-risk cutaneous squamous cell car-
cinoma among Mohs surgeons. arch dermatol 2010;146:1225–31.

 21. Picon AI, Coit DG, Shaha AR, et al. Sentinel Lymph Node Biopsy 
for Cutaneous Head and Neck Melanoma: Mapping the Parotid 
Gland. ann Surg Oncol 2006.

 22. Eicher SA, Clayman GL, Myers JN, et al. A prospective study of 
intraoperative lymphatic mapping for head and neck cutaneous 
melanoma. arch Otolaryngol Head Neck Surg 2002;128:241–6.

 23. Pitman KT, Johnson JT, Brown ML, et al. Sentinel lymph node 
biopsy in head and neck squamous cell carcinoma. Laryngoscope 
2002;112:2101–13.

 24. Sadeghi R, Gholami H, Zakavi SR, et al. Accuracy of sentinel 
lymph node biopsy for inguinal lymph node staging of penile squa-
mous cell carcinoma: systematic review and meta-analysis of the 
literature. J Urol 2012;187:25–31.

 25. Wrone DA, Tanabe KK, Cosimi AB, et al. Lymphedema after senti-
nel lymph node biopsy for cutaneous melanoma: a report of 5 cases. 
arch dermatol 2000;136:511–4.

 26. Francis WP, Abghari P, Du W, et al. Improving surgical outcomes: 
standardizing the reporting of incidence and severity of acute 
lymphedema after sentinel lymph node biopsy and axillary lymph 
node dissection. am J Surg 2006;192:636–9.

 27. Armer J, Fu MR, Wainstock JM, et al. Lymphedema following 
breast cancer treatment, including sentinel lymph node biopsy. 
Lymphology 2004;37:73–91.

 28. Nijhawan N, Marriott C, Harvey JT. Lymphatic drainage patterns of 
the human eyelid: assessed by lymphoscintigraphy. Ophthal Plast 
Reconstr Surg 2010;26:281–5.

 29.  Greene FL, Page DL, Fleming ID, et al. aJCC Cancer Staging 
manual. (6th ed.) Chicago, IL: Springer, 2002.

 30. Brantsch KD, Meisner C, Schönfisch B, et al. Analysis of risk fac-
tors determining prognosis of cutaneous squamous-cell carcinoma: 
a prospective study. Lancet Oncol 2008;9:713–20.

 31. Soysal HG, Markoç F. Invasive squamous cell carcinoma of the eye-
lids and periorbital region. Br J Ophthalmol 2007;91:325–9.

 32. Howard GR, Nerad JA, Carter KD, et al. Clinical characteristics as-
sociated with orbital invasion of cutaneous basal cell and squamous 
cell tumors of the eyelid. am J Ophthalmol 1992;113:123–33.

 33. von Domarus H, Stevens PJ. Metastatic basal cell carcinoma. 
Report of five cases and review of 170 cases in the literature. J am 
acad dermatol 1984;10:1043–60.

 34. Harwood M, Wu H, Tanabe K, et al. Metastatic basal cell carcino-
ma diagnosed by sentinel lymph node biopsy. J am acad dermatol 
2005;53:475–8.

 35. Quaedvlieg PJ, Creytens DH, Epping GG, et al. Histopathological 
characteristics of metastasizing squamous cell carcinoma of the 
skin and lips. Histopathology 2006;49:256–64.

 36. Folberg R, Salomao D, Grossniklaus HE, et al.; Association of 
Directors of Anatomic and Surgical Pathology. Recommendations 
for the reporting of tissues removed as part of the surgical treatment 
of common malignancies of the eye and its adnexa. mod Pathol 
2003;16:725–30.



10   © 2013 The american Society of Ophthalmic Plastic and Reconstructive Surgery, Inc.

G. Chak et al. Ophthal Plast Reconstr Surg, Vol. 29, No. 1, 2013

 37. Esmaeli B, Youssef A, Naderi A, et al.; Collaborative Eyelid Skin 
Melanoma Group. Margins of excision for cutaneous melanoma 
of the eyelid skin: the Collaborative Eyelid Skin Melanoma Group 
Report. Ophthal Plast Reconstr Surg 2003;19:96–101.

 38. Chakravarti N, El-Naggar AK, Lotan R, et al. Expression of 
retinoid receptors in sebaceous cell carcinoma. J Cutan Pathol 
2006;33:10–7.

 39. Gaskin BJ, Fernando BS, Sullivan CA, et al. The significance of 
DNA mismatch repair genes in the diagnosis and management of 
periocular sebaceous cell carcinoma and Muir-Torre syndrome. Br 
J Ophthalmol 2011;95:1686–90.

 40. Ansai S, Takeichi H, Arase S, et al. Sebaceous carcinoma: 
an immunohistochemical reappraisal. am J dermatopathol 
2011;33:579–87.

 41. Goyal S, Honavar SG, Naik M, et al. Fine needle aspiration cytol-
ogy in diagnosis of metastatic sebaceous gland carcinoma of the 
eyelid to the lymph nodes with clinicopathological correlation. acta 
Cytol 2011;55:408–12.

 42. Kivelä T, Tarkkanen A. The Merkel cell and associated neoplasms in 
the eyelids and periocular region. Surv Ophthalmol 1990;35:171–87.

 43. Gupta SG, Wang LC, Peñas PF, et al. Sentinel lymph node biopsy 
for evaluation and treatment of patients with Merkel cell carcino-
ma: the Dana-Farber experience and meta-analysis of the literature. 
arch dermatol 2006;142:685–90.

 44. Pan D, Narayan D, Ariyan S. Merkel cell carcinoma: five case re-
ports using sentinel lymph node biopsy and a review of 110 new 
cases. Plast Reconstr Surg 2002;110:1259–65.

 45. Peters GB, 3rd, Meyer DR, Shields JA, et al. Management and 
prognosis of Merkel cell carcinoma of the eyelid. Ophthalmology 
2001;108:1575–9.

 46. Montgomery LL, Thorne AC, Van Zee KJ, et al. Isosulfan blue dye 
reactions during sentinel lymph node mapping for breast cancer. 
anesth analg 2002;95:385–8.

 47. Cook BE, Jr, Lucarelli MJ, Lemke BN, et al. Eyelid lymphatics II: 
a search for drainage patterns in the monkey and correlations with 
human lymphatics. Ophthal Plast Reconstr Surg 2002;18:99–106.


