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Introduction
When considering appropriate obser-

vation periods prior to lacrimal outflow 
system reconstruction after tumor exci-
sion, the question is “how long is long 
enough?” 

There are no clear guidelines for indi-
cations and timing of lacrimal bypass sur-
gery in patients who have lacrimal drainage 
apparatus loss during ablative surgery for 
medial canthal cancers.  Historically, prac-
titioners defer performance of a primary 
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Increased of Langerhans Cells in Smokeless 
Tobacco-Associated Oral Mucosal Lesions

Érica Dorigatti de Ávila1, Rafael Scaf de Molon2, Melaine de Almeida Lawall1, Renata Bianco 
Consolaro1, Alberto Consolaro1

Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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Abstract 

Objective: No ideal monitoring period exists before conjunctivodacryocystorhinostomy (CDCR) 
after excision of medial canthal tumors. This study seeks to define current clinical practices via a sur-
vey of oculoplastic and orbital surgeons. 
Methods: An online survey of medial canthal tumor management was offered via email to ASPORS 
members. Tumors included: basal cell carcinoma (BCC), squamous cell carcinoma (SCC), seba-
ceous cell carcinoma (SebC), melanoma (M), keratoacanthoma (KAC), and other adnexal cancers. 
Results: 87 members responded. Most surgeons follow patients at intervals no longer than 3-6 
months, with monthly exams initially for SebC (17%) and M (20%). > 85% of surgeons follow asymp-
tomatic patients for >12 months before release, with many observing >60-month periods for BCC 
(29%), SCC (36%), SebC (57%), M (68%), and KAC (23%). 92% of respondents defer CDCR; 
the majority wait >12 months for all tumors before CDCR. A majority (53%) reported at least 75% 
of patients developing symptomatic epiphora requiring CDCR. The majority of surgeons (73%) do 
not perform ancillary testing before CDCR, and 53% perform pre-operative imaging. However, 14% 
have experienced local or orbital tumor recurrence following CDCR.
Conclusions: SebC and M follow-up intervals trend shorter, while most respondents follow these 
tumors post-excision > 5 years. > 25% of surgeons follow all tumors for > 60 months. CDCR is de-
layed for > 12 months by > 75% of surgeons for all tumors. 8% perform CDCR at the time of excision, 
and 14% reported local/orbital recurrence following CDCR with 52% obtaining pre-CDCR imag-
ing. These results support extended follow-up before CDCR combined with appropriate imaging/
testing to minimize morbidity/mortality.

Key words: Medial canthal tumor, CDCR, conjunctivodacryocystorhinostomy
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lacrimal bypass surgery for fear of iatrogenic tumor 
dissemination into the nasal cavity. The advent of mod-
ern-day radiologic studies and readily available Mohs 
surgery or immediate frozen section assessment of sur-
gical margins in most centers in the United States has 
mitigated much of the fear of residual tumor introduc-
tion into the nasal cavity. If there is a true concern of 
a residual tumor, then additional adjuvant treatments, 
such as radiation therapy, should be considered rather 
than observation alone. Even if we accept the notion 
that delayed reconstruction is appropriate due to con-
cerns of tumor recurrence, the question is what would 
be an appropriate period of observation after tumor 
removal before lacrimal bypass surgery can be safely 
undertaken. 

We were unable to identify any published reports 
(via a PUBMED search) that describe ideal monitor-
ing periods prior to lacrimal bypass surgery in sympto-
matic patients after excision of various medial canthal 
tumors. Factors such as tumor type, staging at time of 
excision, likelihood of recurrence, presence or absence 
of epiphora, and the ability of a given patient to appro-
priately follow up may contribute to the decision to 
perform lacrimal reconstruction at the time of ablative 
surgery. 

This study seeks to define the current range of clini-
cal practices via a survey of oculoplastic and orbital sur-
geons in order to quantify their management strategies 
following resection of various medial canthal tumors 
involving the lacrimal system. 

Materials and Methods
A survey consisting of 8 questions concerning man-

agement of medial canthal tumors and conjunctivo-
dacryocystorhinostomy  (CDCR) was made available 
online to members of the American Society of Oph-
thalmic Plastic and Reconstructive Surgery (ASO-
PRS). Tumors surveyed include: basal cell carcinoma 
(BCC), squamous cell carcinoma (SCC), sebaceous 
cell carcinoma (SebC), melanoma (M), keratoacan-
thoma (KAC), and other adnexal cancers (as specified 
by respondents).  Participation was invited via email 
with a direct link to the confidential online survey site. 
All questions allowed both quantitative and qualitative 
responses. 

Questions included: 

1. Follow-up intervals as number of months after ex-
cision, 

2. Number of months to release from follow-up for 
asymptomatic patients, 

3. Is CDCR performed at the time of primary resec-
tion?, 

4. If delayed CDCR is preferred, why?, 
5. How often do patients lack significant epiphora 

(with no CDCR indicated)?, 
6. Is pre-CDCR imaging performed, and if so, what 

modalities are there?, 
7. Is pre-CDCR ancillary testing performed, and if so, 

which tests are performed?, and 
8. Has tumor recurrence been observed post-CDCR? 

Data analysis was performed with results expressed 
as a percentage of respondents for each category sur-
veyed. 

Results
A total of 87 surgeons completed the online survey, 

representing nearly a 20% response rate. This includes 
both objective and subjective responses as each of the 
8 questions allowed for additional free-form comments 
to be submitted.

Table 1 reports the follow-up exam intervals fol-
lowing excision of medial canthal lesions involving the 
lacrimal system. The majority of respondents follow pa-
tients at intervals of 3-6 months. These intervals are ini-
tially often as short as one month for SebC and M (16% 
and 19% respectively). Few surgeons initially allow a 
period longer than 6 months between exams, although 
nearly 17% of surgeons will see KAC at 12 months after 
the initial normal post-operative exams are complete. 
Other adnexal cancers reported by survey respondents 
include oncocytoma and Merkel cell carcinoma. 

Table 2 describes the time to the release of follow-
up exams for asymptomatic patients (with no signifi-
cant epiphora) after excision of all tumor types stud-
ied. The majority of surgeons wait at least 12 months, 
and many report following patients for 60 months or 
more. This is especially true for SebC (57%) and M 
(68%), while BCC and KAC are often released before 
18 months from epiphora observation (41% and 55% 
respectively). Comments on time to release from fol-
low-up exams typically stated that surgeons “never re-
lease malignancies” and “follow up forever after malig-
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1 2 3 6 9 12 18 24 36 N
BCC 7.1% 2.4 35.7 47.6 1.2 4.8 0 0 1.2 84
SCC 8.3 6.0 54.8 23.8 1.2 4.8 0 0 1.2 84
SebC 19.0 8.3 51.2 13.1 0 4.8 0 0 3.1 84
M 23.5 8.6 45.7 14.8 0 3.7 0 0 3.7 81
KAC 7.6 3.8 21.5 50.6 0 16.5 0 0 0 79
Other 12.5 4.6 35.4 33.8 1.5 10.8 0 0 1.5 65

Table 1: Follow-up exam intervals (in months) following excision of medial canthal lesions involving the lacrimal apparatus (exclusive of 
initial post-operative period).

Data as percentage of responses for given interval in months after initial surgery.
N = # respondents who answered for given tumor, BCC = basal cell carcinoma; SCC = squamous cell carcinoma; 
SebC = sebaceous cell carcinoma; M = melanoma; KAC = keratoacanthoma.

1 2 3 6 9 12 18 24 36 48 60 >60 N
BCC 0% 3.6 2.4 8.4 1.2 25.3 3.6 15.7 9.6 1.2 13.3 15.7 83
SCC 0 2.4 3.6 7.2 1.2 13.3 2.4 20.5 9.6 3.6 13.3 22.9 83
SebC 0 1.2 1.2 3.7 1.2 6.2 2.5 12.3 9.9 4.9 16.0 40.7 81
M 0 1.2 1.2 4.9 1.2 3.7 2.5 7.4 3.7 8.1 16.0 51.9 81
KAC 1.3 1.3 6.6 9.2 1.3 35.5 1.3 14.5 5.3 0 6.6 17.1 76
Other 0 1.8 1.8 5.4 1.8 12.5 0 25.0 3.6 1.8 17.9 28.6 56

Table 2: Time (months) to release from follow-up if asymptomatic (no epiphora).

1 2 3 6 9 12 18 24 36 48 60 >60 N
BCC 0% 1.3 10.4 18.2 2.6 50.6 2.6 7.8 0 1.3 3.9 2.6 77
SCC 0 1.3 11.3 17.5 2.5 45.0 3.8 3.8 2.5 0 7.5 2.5 80
SebC 0 1.3 8.8 15.0 2.5 41.3 2.5 2.5 2.5 1.3 10.8 5.0 80
M 0 1.3 11.5 14.1 2.6 38.5 2.6 2.6 1.3 1.3 7.7 9.0 78
KAC 3.0 1.5 14.9 20.9 3.0 43.3 0 0 0 0 7.5 3.0 67

Table 3: Observation time (months) before performing CDCR in symptomatic patients following excision of medial canthal lesions 
involving the lacrimal system.

nancy”. This was sometimes performed by the primary 
surgeon, and sometimes coordinated with the refer-
ring physician or a dermatologist. The comments also 
reflected the reality that long-term follow-up with the 
primary surgeon is not always geographically feasible 
and would be arranged with other providers.

92% of surgeons do not perform CDCR at the time 
of initial tumor excision; however, 8% do proceed with 
surgery. The main reasons for delaying CDCR include 
potential violation of important tissue planes in the 
event of recurrence, the need to observe the evolution 
of significant epiphora warranting lacrimal reconstruc-
tion, and perceived improved reconstructive results if 
the operative site is allowed to completely heal before 
CDCR. Some respondents specified the need for clear 
margins on a permanent section (despite frozen sec-

tion results) as rationale for delayed reconstruction. 
The vast majority of responses were related to the risk 
of tumor recurrence and iatrogenic tumor dissemina-
tion, with observation for epiphora and the likely suc-
cess of reconstruction in the next most common fac-
tors influencing delayed CDCR.

Table 3 presents the observation periods prior to 
performing CDCR in symptomatic patients following 
excision of all tumor types surveyed. As supported by 
the results in table 2, most surgeons elect to follow all 
tumor types for at least 12 months before performing 
CDCR. Less than 25% of surgeons would offer CDCR 
before 12 months for BCC, SCC, SebC, and M (28% 
for KAC). The rationale for given periods of observa-
tion reinforce those reported for delaying CDCR at 
the time of initial tumor excision. The most common 
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reason for extended observation periods prior to lac-
rimal reconstruction was the risk of tumor recurrence 
and subsequent iatrogenic spread. One respondent de-
scribed an unfortunate case of BCC with resection via 
Mohs’ technique. In that instance, CDCR was deferred 
by the patient who later recurred at 8 years post-resec-
tion necessitating exenteration, a case that demonstrat-
ed the need for long-term observation regardless of the 
lacrimal system status.

Surgeons were asked how often the lacrimal ap-
paratus was removed without resultant evolution of 
significant epiphora that would indicate performance 
of CDCR. 53% of respondents reported that at least 
three out of four (>75%) patients did indeed develop 
significant epiphora necessitating CDCR. Only 8% of 
surgeons stated that such patients were never asympto-
matic and always needed CDCR. The consensus of the 
detailed responses indicated that epiphora is less likely 
to be significant in the older patients who typically 
have less tear production, and therefore CDCR may be 
indicated with less frequency than the post-resection 
anatomy would predict.

Pre-operative imaging prior to CDCR is ordered 
by 53% of surgeons (47% do not order imaging). 40 
respondents listed specific studies. The most common 
modalities include CT followed by MRI, with a PET 
scan specifically suggested for melanoma. Ancillary 
testing often including nasal endoscopy is performed 
by 27% of survey respondents. 

Most importantly, 14% of surgeons have observed 
orbital or local tumor recurrence following CDCR. Re-
current tumors reported include basal cell, squamous 
cell and sebaceous cell carcinomas, as well as melano-
ma. Also observed were inverted papilloma invasive to 
the orbit and a lacrimal sac tumor invasive to the nose. 
One respondent described a case of squamous carci-
noma of the lacrimal sac, which recurred 9 years after 
excision and radiation therapy and 8 years status post-
CDCR. The confounding variable of new tumors in the 
same location was not addressed by the online survey.

Discussion
It is important to review the clinical behavior of the 

main tumor histology types studied before construct-
ing management guidelines concerning CDCR after re-
section. The following is a brief discussion highlighting 

key points and recent advancements in the understand-
ing of these lesions.

Basal Cell Carcinoma:  Perhaps the best-studied 
tumor of the medial canthus is basal cell carcinoma 
(BCC), which reportedly represents 90% of malignant 
eyelid tumors in the American white population [1]. 
The same study reported that BCC and squamous cell 
carcinoma (SCC) combined have a 2% and 3% recur-
rence rate at 5 and 10 years respectively. Orbital inva-
sion is more common in morpheaform tumors and 
“under-treated” lesions [2]. Post-irradiated medial can-
thal lesions are well known to recur, leading to Mohs’ 
micrographic surgery or frozen section margin control 
as preferred primary excision techniques [3]. A mortal-
ity rate of 3% for BCC is attributed to tumors that were 
clinically neglected, that underwent radiation, or that 
had arisen in the medial canthus [4]. Incomplete exci-
sion of BCC has been significantly associated with the 
medial canthal location as well as with infiltrative and 
multifocal tumor types in a recent study of 362 consec-
utively analyzed facial lesions [5].  An additional study 
of 485 consecutive cases of BCC and SCC supported 
the medial canthal location as a significant risk factor 
for recurrence [6]. A common-sense approach to man-
aging these tumors states that “if the lacrimal drainage 
system has been removed for tumor eradication, recon-
struction of the lacrimal outflow system should not be 
undertaken until it is established that the patient is tu-
mor-free” [4].  However, the time to BCC recurrence is 
unpredictable and may occur many years following pri-
mary resection. Other medial canthal tumors are even 
less predictable given their relatively rare incidence ver-
sus BCC, which limits prospective analysis. 

Long-term follow-up is clearly indicated for BCC, 
as it is reported that while two thirds of recurrences are 
observed by 3 years post-op, nearly 20% happen be-
tween 5 and 10 years post-excision [7,8]. Overall, the 
recurrence rate at 5 years for BCC treated with Mohs’ 
micrographic surgery is 0% for primarily excised tumors 
and 7.8% for recurrent tumors initially treated with 
non-Mohs techniques [9].  Intuitively, such recurrent 
tumors are complex in their subsequent management 
and are clinically aggressive [7,8]. Medial canthal BCC 
is especially dangerous, with this location comprising 
60% of recurrences (5% overall recurrence rate) re-
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ported in a series of 382 BCC cases [10]. This anatomi-
cal location along with tumor size represents the most 
important prognostic factors for tumor recurrence, 
with orbital invasion also reported as high risk for me-
dial canthal BCC [7,11]. Metastatic BCC is very rare 
(likely much less than 0.01%), as is mortality, which is 
related to intracranial extension in the reported cases 
[7].  However, the known relatively elevated recurrence 
risk of medial canthal BCC suggests that delayed and 
cautious CDCR is warranted in symptomatic patients.

Squamous Cell Carcinoma: Compared to BCC, 
SCC is more dangerous with a variable (0-21%) ten-
dency to metastasize both via lymphatic and hema-
togenous routes in reported series [12-14]. Tumors 
located at the upper lid and medial canthus have the 
highest mortality rates of up to 40% if inadequately 
treated [12]. Local recurrence rates are estimated at 
23% by 5 years with metastatic rates variable between 
5% and 45% at 5 years as well [15,16]. While orbital 
and lacrimal system invasion is a rare complication, it 
has been reported in up to 2.5% of all eyelid BCC and 
SCC combined [2]. Such complications may take years 
to evolve and follow a path of several interventions in-
cluding surgical excision and radiation therapy.

Sebaceous Cell Carcinoma: Traditionally associ-
ated with high mortality, SebC now likely has an im-
proved 5-year mortality rate of about 10% compared 
to 30% or higher in the 1960s-1970s [17,18]. Local 
recurrence rates at 5 years following excision range 
from 10%-35% [19]. Involved sites of spread and recur-
rence include orbital tissues and the lacrimal system, 
although this is usually in the context of recurrent or 
non-treated tumors [17,20]. The application of a senti-
nel lymph node biopsy for staging eyelid and periocu-
lar tumors will likely contribute to further reductions 
in tumor mortality for SebC and other lesions [21].

Melanoma: A review of 24 patients with eyelid M 
(presenting over a period of 41 years at a single insti-
tution) with between 3 and 18 years of follow-up re-
vealed poor prognostic indicators for survival, includ-
ing Clark’s level > IV or a Breslow thickness > 1.5 M 
[22]. Factors such as age, gender, and histology do not 
influence prognosis, yet eyelid margin and mucocuta-
neous junction involvement are linked to higher mor-
tality [22,23]. Local and regional metastases are noted 

even in cases of complete M excision [24]  , and the 
published mortality rates vary from 6%-58% [23,25]. 

This survey had an excellent overall response rate of 
just under 20% (87 total respondents) from the nearly 
500 surgeons who were invited to participate. We were 
impressed with the number of surgeons who also an-
notated their responses with detailed descriptions, 
which greatly enhanced the value of the quantitative 
measures.  Many surgeons stressed that as these tumors 
often arise in older patients, the tendency towards de-
creased tear production in that population obviates the 
need for CDCR. This supports extended observation 
for epiphora as well as tumor recurrence before pro-
ceeding with lacrimal reconstruction. Additionally, 
we did not discriminate between cases where only the 
superior or inferior canalicular system was excised; it 
is reasonable that patients with a solitary functional 
monocanalicular system may never develop significant 
epiphora, as tears simply drain through the remaining 
uninvolved canaliculus.  

Many interesting comments were also provided 
concerning long-term management and follow-up of 
these patients. Some surgeons release patients to the 
referring ophthalmologist or dermatologist, while oth-
ers continue to see them essentially forever. Geography 
plays a significant role as to who sees these patients in 
the long term. It is not always practical for a patient to 
travel many hours to see the oculoplastic surgeon for 
a routine exam, especially with no signs of recurrence 
many months or years after initial excision. However, 
the vast majority of surgeons insist on life-long exams 
for SebC and M, even if it must be coordinated with a 
non-oculoplastic specialty provider. 

The 14% of surgeons who reported tumor recur-
rence after CDCR made the strongest argument for 
prolonged observation. Indeed, their comments re-
vealed that many of the recurrent tumors presenting 
post-CDCR were managed on referral from an outside 
source. It is also important to recognize that the 14% 
rate is a combined rate for all tumor types. Recurrence 
is certainly known to be dependent upon tumor histol-
ogy and is also likely related to the type of resection, 
such as wide local excision vs frozen section margin 
control vs Mohs’ micrographic surgery.  

In summary, this survey revealed that current-prac-
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tice follow-up intervals trend shorter for SebC and M, 
and the long-term follow-up period for SebC and M is 
at least 5 years for the majority of respondents. At least 
25% of surgeons follow all tumor types for 60 months 
or more. In cases of significant epiphora, CDCR is de-
layed for at least 12 months by at least 75% of surgeons 
for all tumor types studied. Most interestingly, 8% per-
form CDCR at the time of ablative surgery, while 14% 
report local/orbital recurrence following CDCR and 
only 52% obtain pre-CDCR imaging. 

These survey results reinforce the establishment 
of guidelines proscribing extended follow-up intervals 
before CDCR combined with imaging/testing in an at-
tempt to further minimize the current low recurrence 
rates and associated morbidity/mortality.
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