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Objective: To correlate patterns of regional lymph node metastasis with the site of origin in primary

conjunctival malignant melanoma.
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conjunctiva.

eyelid and conjunctiva is based on light microscopy and

vital dye histochemical analysis carried out almost
100 years ago.' On the basis of these studies, it has been
proposed that the medial eyelid and conjunctiva preferen-
tially drain to the submandibular lymph nodes and the lateral
eyelid and conjunctiva to the pre-auricular lymph nodes.?
More recently, the use of lymphoscintigraphy in the
cynomolgus monkey has shown more complex drainage of
the eyelids.' In the monkey, the entire lymphatic system in
the upper eyelid drains to the pre-auricular lymph nodes,
except for the central upper eyelid which also drains to the
submandibular lymph nodes. The medial and central
portions of the lower eyelid drain to the submandibular
lymph nodes, whereas the lower lateral eyelid drains to the
pre-auricular lymph nodes.

Clinical data for lymphatic drainage patterns of conjuncti-
val and eyelid malignant tumours have been limited by their
rarity. Conjunctival malignant melanoma is a rare malig-
nancy, having an incidence of 0.2-0.8 per million in white
populations’*® and contributing to only 2% of all ocular
malignancies.” It occurs in three clinical settings: in
conjunction with a naevus, de novo and in primary acquired
melanosis with atypia, which are determined in many cases
by histopathological findings. Although a rare tumour, it is
reported to involve metastatic spread to regional lymph nodes
in the pre-auricular and submandibular regions in up to one
third of these patients,*'* thus increasing its suitability in
studying patterns of conjunctival lymphatic drainage. The 5-
year mortality is between 18% and 32%,°' with a poor
prognosis once disseminated disease is clinically detectable.

Our study aimed to examine the relationship between
primary tumour and regional lymph node metastatic site in
conjunctival malignant melanomas, thus determining
whether clinically observed patterns of metastasis correlate

C urrent understanding of the lymphatic drainage of the
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Design: Retrospective analysis (1990-2003) of clinical data.
Setting: Two London tertiary referral centres.
Participants: 12 patients presenting with regional metastases affer failed local treatment for conjunctival

Results: 6 cases predominantly involving the temporal conjunctiva metastasised to the pre-auricular lymph
nodes. Two cases predominantly involving the nasal conjunctiva metastasised to the submandibular nodes.
Of the two cases with purely multifocal disease, one metastasised to the pre-auricular nodes and another
to both submandibular and parotid nodes. One primary conjunctival malignant melanoma had its origin
in temporal conjunctiva but metastasised to submandibular nodes, and another case originating from
nasal conjunctiva metastasised to pre-auricular nodes.

Conclusions: Temporal conjunctival melanotic lesions tend to metastasise clinically to pre-auricular lymph
nodes and nasal conjunctival melanotic lesions metastasise to the submandibular lymph nodes. Patterns
appear consistent with laboratory-based anatomically mapped lymphatic drainage basins of the

with those expected from conventional laboratory-based
mapping studies.

PATIENTS AND METHODS

The clinical records of 12 patients presenting to JH at St
Bartholomew’s Hospital and Moorfields Eye Hospital in
London, UK (1990-2003) with primary conjunctival malig-
nant melanoma and regional lymph node metastasis were
reviewed retrospectively. Most patients had failed local
treatment to the conjunctival malignant melanoma in a
secondary care setting before entering our study. The data of
these 12 patients have been the subject of a separate paper
considering the role of conservative surgery and radiotherapy
in regional metastatic disease from conjunctival melanoma."

Data

The following information was obtained from clinical notes:
sex, age at onset, laterality, anatomical location of primary,
initial diagnosis and management of primary site, location of
regional metastasis and time (date) to regional metastasis
after diagnosis (table 1).

The primary study outcome measurement was location of
regional lymph node metastasis: pre-auricular or subman-
dibular. Median follow-up time was 48 (range 17—
147) months.

Statistical analysis
The purely observational nature of the study and the limited
patient numbers precluded formal statistical analysis.

RESULTS

Patient demographics and primary conjunctival
characteristics

There were six men and six women in the study group. The
median age was 51 (range 38-86) years. The left eye was



1469

Primary conjunctival malignant melanoma

‘UOISIDX® [POO] BPIM

‘JIM .\Em_._ | .\_E_%OI joJ0BIDW $s92ULY ‘HWJ ‘sisoupjow ww.__:wuc Aowud ‘Wyd ‘pwiounjew Eccm__cc._ 'WW ‘eow ‘W ‘43| “] ‘aspasip Hay dlwanyds! ‘qH| ‘o|Pwia) ‘4 [as0asip 10|NdSPACIPIOD ‘AD

WYd 2Houpjawp punoiByong
/aduaiindal \_O* %&U;_w_.to_muﬂ\_ OU_UTDm
aaipunlpo pup 1M 100Z AON ‘WW

(z00g Bny) syiuow zg JIDjNoLIND-31d oioupjpwin AdpiayjoAid puo JIM 6661 22Q snquii| [piodws] N oy W zl
WYd punoibyong ‘sioek g
§xau Jano seoua.indal 1oy Adoisyjolpoi
2oppns pup Adpiayjokid ‘1A ojdyjnw
(z00z Bny) syuow oy Jojnqipupwigng ‘WW Adoiayjohid pup J1M 6661 1dy S[PUNIDD puUD SNQuil| [PSON] 1 44 W Ll
WYd 2Houpjawp punoiByong
(200g upr pup 100z {SYUOW § §X8U JSAO S3OUBLINDBI IO}
Apyy) Jpjngipupwigns syuow Og Adouayjorpos eo04ins pup Adoisyjokid ‘JIM
pup JojnoLnp-aid syuow z | Jb|NQIPUPWIGNS /ID|N2LIND-31d s|dijnw ‘W dHoupPWL JIM 000Z APW aspasIp [0o0JH|NY 1 w W ol
WYd punoiByonq
!SID3A 7 XoU J9AO S9UBLINDAI 10}
Adousyjorpoa eo04ins pup Adoissyjokid ‘JIM
(0002 +0) syiuow 9z JpjnoLIND-31d IWW 4o Adpiayjokid pup 31M 866 L By snquui| [plodwiajolayu| 1 % W 6
WVd puno.Bong
‘uoisioxe aj|dwodul oy AdpiayjoAid jupanipo
AOOON ﬁuow m_.tCOE 81 JAp|NJLIND-3ld :._wj_uwmﬂﬂ_w \EE U:OCU_OEU JIM 6661 %Uz wDQE__ _ULOQEQ._. d 87 W 8
¥961 Us Wvd
TCDO\_mv_U_UJ !saouaiindal ._,EMD_UMmQDm ‘_O* U>_—UED_COU
(€661 9e4) syuow oz Jpjngipupwigng Adouayjokin ‘Adpisyjohio puo JIM (661 unf |pagedjod |piodwsy teddn N vS W /
A|piodwiay 8oua1ind81
(000Z #0) sywow oz JpjNdLIND-314 WVd punoiByong ‘Jm ojdunw 466 | Yiim 2sDasIp [0204NYY 1 98 g 9
(‘pooyp|iy> @duls a4 y
aidoAjquip pup gAD ‘qH| ‘PispdsAp piojeAw upys pijeke
4° HWd) WYd punoibyong ‘ww jusiindel pup pAYUNluod pigad|nd
(6661 deg) syuow ¢ | JIpjnoLIND-81d Adoiayjokin pajpadas g4 | OW of 8661 By Jamo| pup Jaddn [P0y 1 £/ 4 ©
$901UIO} [DSDU PUD
_U\_OQF_O._7 L®s>0_ ul sadua.INdal
‘snquui| [oiodwisy
(6661 unr) syuow g0 | JID|NJLIND-31y WW 1ua11nda1 JIM paipadal 844 1-066 L uoisa| jpuIBLIQ 1 w 4 4
WVd puno.Bxong
(6661 22Q) syow G| JIp|NoLINDBIY ‘WW Adoiayjokid pup J1M 8661 4des snqui| [piodwa) 1 99 4 €
(€261 pesouboip Ajjpyiui)
(1661 £O) syiuow 9¢ Jp|ngIpuBWIgNg WYd punoiByppg ‘WwW 1M X 6-£861 3|NPOU [DSDU YYIM [0D041NWY N 0S 4 z
X1ui0§ JoLiajul Wy/d punoiBong sjpunJod pup
?U&Q_. >O7: mi—COE (%4 LU_DU_LDCum\_m \Ez TM—U_DUEDTGQ wm;_U_ JIM 0661 upr U>:UED_COU __Um_UZ 1 YA 4 l
sisouBpip Jayo sispjspjaw [puoibai jo uoypd0] aps Aiowud sispjsojow Aiowud Appisjo] jasuo jo aby Xag juayng
sisnjspjaw [puoibal o} (94op) awiy §o juswiabpupw pup sisouboip [oHIU| Jo uoypdo|
[Po1WopUY
UEOCU_OE ._.CUCO__UE _U>_._.UE3_COU _UUO_ “—0 .—C@EO@UCUE TCU wtOQO‘_ 9SO “_0 \A._UEEDW 1 O_JU._.

www.bjophthalmol.com



1470

involved in 8 of 12 patients, the right eye in 4 of 12 patients,
with no cases of bilateral disease. The nasal conjunctiva was
predominantly involved in three patients (patients 1, 2 and
11), the temporal conjunctiva predominantly in seven
patients (patients 3, 4, 6, 7, 8, 9 and 12) and two patients
were multifocal (patients 5 and 10). In all, 11 of 12 patients
had pre-existing primary acquired melanosis (all except
subject 4), two of which were amelanotic (all except subject
8 and 12). Epithelioid tumour cells were noted in seven of the
eight histopathological reports in which the melanoma cell
type could be determined.

Features of regional lymph node spread

The pre-auricular lymph nodes were affected in eight patients
(patients 1, 3, 4, 5, 6, 8, 9 and 12) and the submandibular
lymph nodes in three patients (patients 2, 7 and 11). In one
patient, both the preauricular and submandibular lymph
nodes, were involved (patient 10). These regional metastases
occurred at a median of 23 (range 12-108) months after
diagnosis of primary conjunctival malignant melanoma.

Relationship between primary conjunctival position
and regional metastasis

Of the seven cases (patients 3, 4, 6, 7, 8, 9 and 12)
predominantly originating from temporal conjunctiva, six
cases (patients 3, 4, 6, 8, 9 and 12) metastasised to the pre-
auricular lymph nodes. One of these seven (patient 7)
metastasised to submandibular lymph nodes. Four of the
six cases (patients 3, 8, 9 and 12) metastasising to pre-
auricular lymph nodes were purely temporal lesions. In one
(patient 4) the original lesion was temporal with recurrence
in the lower temporal and nasal fornices; in another (patient
6) the primary disease was multifocal with conjunctival
recurrence temporally.

Three cases (patients 1, 2 and 11) predominantly involved
the nasal conjunctiva. Two of these metastasised to the
submandibular lymph nodes (patients 2 and 11) and one
metastasised to the pre-auricular lymph nodes (patient 1).
Both patients 1 and 11 had purely nasal lesions, whereas
patient 2 had multifocal disease, although the main nodule
was located in the nasal conjunctiva.

Patient 5, with multifocal disease, metastasised to the pre-
auricular lymph nodes. Patient 10, also with multifocal
disease, metastasised to both pre-auricular and submandib-
ular lymph nodes.

DISCUSSION

Laboratory-based research has contributed much to evidence-
based medicine in clinical practice. The goal of this article is
to corroborate laboratory-based findings with clinical prac-
tice.

The main clinical findings are that melanomas involving
the nasal conjunctiva tend to metastasise to the submandib-
ular lymph nodes and melanomas involving the temporal
conjunctiva tend to metastasise to the pre-auricular lymph
nodes. There was a single case (patient 1) in which the nasal
conjunctiva was involved, with unexpected metastasis to the
pre-auricular lymph nodes, and another case (patient 7) in
which the temporal conjunctiva was involved with metastasis
to the submandibular lymph node.

The clinical findings support current understanding of
lymphatic drainage patterns of the conjunctiva as proposed
by conventional laboratory-based studies. The published
laboratory techniques date mainly from the first half of the
20th century and include injection methods,” with the slit
lamp," by vital staining,”” by hydrogen peroxide injection'®
and by the injection of radio-opaque fluid."”

These studies show that within the conjunctiva itself there
is a superficial lymphatic network in the conjunctiva proper
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and a deeper system in the fibrous layer of the conjunctival
submucosa. These drain towards the lateral and medial
canthi. From the lateral canthus, the lymphatics drain to
superficial parotid intraglandular and paraglandular lymph
nodes and from the medial canthus to facial and subman-
dibular lymph nodes."®

The study of Most" is one of the more comprehensive. He
showed that the lymph vessels of the conjunctiva are
intimately connected to the lymph vessels of the eyelid. The
lymph vessels from these two networks are divided into
superficial and deep vessels, mainly according to whether
they arise from the outer skin of the lid or from the
conjunctiva. The superficial lateral vessels originate in the
skin of nearly the entire upper lid and the outer half of the
lower lid. These drain into a typical lymph node situated
superficially in the parotid gland at the level of the external
auditory canal. From this node, vessels go to other deeper
parotid lymph nodes. The deep lateral vessels arise in the
conjunctiva of the upper lid and the outer third of the lower
lid. These drain into the superficial and deep parotid nodes.
The superficial median vessels arise mainly in the skin of the
inner half of the lower lid and in that of the inner corner of
the eye. Their regional gland is one of the submaxillary lymph
nodes. The deep median vessels arise chiefly from the
conjunctiva of the inner two thirds and from the region of
the caruncule. They drain to the submaxillary nodes.

This study was limited by the small size of the series
analysed, which in turn was dependent on the rarity of
conjunctival melanoma with regional lymph node metas-
tases. In addition, it was not possible to ‘“divide the
conjunctiva/eyelids into thirds” as described by Most" or as
performed in lymphoscintigraphy with the cynomolgus
monkey,' because the melanomas were not necessarily
limited to a particular third of the eyelids or conjunctiva. In
addition, the position of most of the conjunctival lesions did
not allow for analysis of lymphatic drainage based on
superior—inferior positions of the conjunctival lesions. Only
two of the patients had lid involvement, and hence lymphatic
drainage of the lids could not be commented on.

Clinically, the importance of a thorough understanding of
the lymphatic drainage of the eyelids is that it directs the
clinician specifically to seek and detect regional metastatic
spread of the primary disease. Furthermore, inadequate
appreciation of the lymphatic anatomy may result in
disruption of lymphatic channels during surgery and trauma,
reducing lymphatic drainage and resulting in avoidable,
prolonged eyelid and conjunctival oedema."

Although lymphatic metastasis may be predictable based
on the primary position of the tumour it is not always
failsafe, especially in watershed areas. In 1990, intraoperative
lymphatic mapping and selective lymph node dissection were
introduced as an alternative to cervical lymph node dissection
in patients with clinical stage I cutaneous melanoma.”
Selective lymph node dissection is based on the theory that
a primary melanoma will involve the sentinel node before
spreading to other nodes further along the lymphatic chain.
The tumour status of the sentinel node excised during
selective lymph node dissection thus determines the tumour
status of the regional lymph nodes and affects surgical
planning of lymph node dissection.

CONCLUSION

Nasal conjunctival melanomas tend to metastasise to sub-
mandibular lymph nodes and temporal conjunctival mela-
nomas metastasise to the pre-auricular or parotid lymph
nodes. This study provides clinical evidence for lymphatic
drainage patterns of a rare conjunctival tumour and supports
drainage patterns described by conventional laboratory-based
microscopic methods.
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