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ABSTRACT
Merkel cell carcinoma represents an aggressive histopathological subtype of skin cancer with a high propen-
sity to spread via lymphatic route. Once the benefits of the sentinel lymph node detection have been proven 
in malignant melanoma, the effectiveness of the method was investigated further on in Merkel cell carcinoma, 
as long as the two tumoral subtypes seem to have a common embryological origin. Surprisingly, the results 
reported so far in Merkel cell carcinoma are rather confusing, the method not being so far associated as part 
of the standard therapeutic protocol. However, it seems that the method plays a certain role in identifying the 
high risk patients and further tailoring the therapeutic strategy. This is a literature review of the most eloquent 
studies conducted on this theme. 
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InTRoduCTIon

Merkel cell carcinoma represents a neuroendo-
crine neoplasm with an aggressive biological be-
havior and a high capacity to spread, leading in this 
way to the apparition of both loco-regional and dis-
tant metastases; moreover, this histopathological 
subtype of skin cancer is considered to be the most 
aggressive cutaneous malignancy (1). Moreover, it 
has been stated that tumoral cell spread follows an 
orderly progression from the initial site to the lym-
phatic stations and only late during disease pro-
gression to distant sites (2). 

Similarly to malignant melanomas, Merkel cell 
carcinomas originate from neural crest cells and 
trend to spread via lymphatic route, the develop-
ment of nodal metastases being a powerful predic-
tor of the long-term survival (2). Due to this ag-
gressive biology, Merkel cell carcinoma is 
associated with poor long term survival rates, the 
overall 5-year survival rate ranging between 30 and 
64% (3-5). 

One of the largest studies which demonstrated 
the influence of nodal metastases in Merkel cell 
carcinoma patients was published by Morrison et 
al. in 1990 (6). The study was conducted between 
1966 and 1987 and included 54 patients with local-
ized Merkel cell carcinoma, the five year overall 
survival rate being of 30%; the impact of the node 
metastases was demonstrated by the significantly 
different course of patients presenting lymph node 
metastases when compared to the one reported in 
cases with histologically negative nodes; the medi-
an survival rate of the first category was of 13 
months, while for the second category the median 
survival rate reached 40 months (p<0,04). Moreo-
ver, the authors underlined the fact that the prog-
nostic of these patients significantly improved after 
modifying the therapeutic protocol and routinely 
associating adjuvant radiation therapy of the lym-
phatic basins (while initially it had been proposed 
that only patients presenting large initial tumors or 
nodal involvement should undergo adjuvant radia-

Ref: Ro Med J. 2019;66(1)   
DOI: 10.37897/RMJ.2019.1.7

Article History:
Received: 15 February 2019

Accepted: 1 March 2019

1Center of Excellence in Translational Medicine, Fundeni Clinical Institute, Bucharest, Romania
2“Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania

3“Ion Cantacuzino” Clinical Hospital, Bucharest, Romania
4Ponderas Academic Hospital, Bucharest, Romania
5Pantelimon Clinical Hospital, Bucharest, Romania 



Revista Medicală RoMână – VoluMul lXVI, Nr. 1, An 2019 35

tion therapy) (6). However, the estimation of the 
lymph node status at that moment was done only by 
clinical examination. 

Rationale for sentinel lymph node detection in 
Merkel cell carcinoma

Similarly to other solid tumors, sentinel lymph 
node detection in Merkel cell carcinoma intends to 
provide the analysis of the first lymph nodes in 
which the tumor drain; according to this status, the 
further treatment – follow-up, radiation therapy or 
extended lymph node dissection is tailored. In this 
way patients who could benefit most from an ag-
gressive therapeutic strategy should be successful-
ly identified (7). A randomized control trial which 
was published by the French authors in 2012 
demonstrated the benefits of radiotherapy in Merkel 
cell carcinoma patients with clinically negative 
nodes submitted to adjuvant radiation therapy re-
ported a significantly lower rate of regional recur-
rences when compared to patients submitted to 
close follow-up (8). Beginning from this hypothe-
sis, the sentinel node biopsy has been proposed in 
order to provide a better identification of the pa-
tients who might present occult disease and who 
could benefit most from the association of adjuvant 
radiation therapy. However, data regarding the ef-
fectiveness of sentinel lymph node biopsy in 
Merkel cell carcinoma is scarcer due to the rarity of 
this histopathological subtype (9). 

Studies investigating the effectiveness of sentinel 
lymph node dissection in Merkel cell carcinoma

An interesting study which came to demonstrate 
the effectiveness of sentinel lymph node biopsy in 
Merkel cell carcinoma patients originates from Or-
tin-Perez and co. and was published in 2007 in the 
European Journal of Surgical Oncology (10). The 
study included eight patients diagnosed with 
Merkel cell carcinoma in two hospitals and submit-
ted to sentinel node detection and biopsy. Further 
on, the patients were supervised for a median peri-
od of 4.6 years (range 8 months to 10 years). In all 
cases intradermal radiocolloid injection in four 
points at the level of the scar of the primary tumor 
was performed one day before surgery, while short 
time before surgery blue dye was injected intrader-
mally in six of the eight cases (in the other two cas-
es blue dye was not administered due to the sur-
geon’s choice). In all cases in which the positivity 
of the sentinel node was proven, the surgical proce-
dure was completed by performing a regional ex-
tended lymph node dissection. Lymphoscintigra-

phy identified at least one sentinel nodes in all 
cases, while in one case three sentinel nodes were 
discovered. Finally, all 10 sentinel nodes were suc-
cessfully identified and retrieved, six of them (cor-
responding for the six cases in which patent blue 
had been injected) being also colored in blue; sub-
sequently, the histopathological studies demon-
strated the presence of nodal metastases in three 
cases which were further submitted to regional 
lymph node dissection. However, the histopatho-
logical studies demonstrated the absence of other 
lymph node metastases in all cases; after a median 
follow-up period of 4.6 years, none of the patients 
developed recurrent disease. For the three cases di-
agnosed with positive nodes, the median follow-up 
period was of 5.6 years, none of these cases report-
ing any recurrent disease. The authors demonstrat-
ed in this way the feasibility of the technique but 
underlined the fact that the prognostic significance 
of positive sentinel nodes remains unclear (none of 
the eight cases irrespective of the status of the sen-
tinel node reporting metastatic disease even in the 
absence of radiation therapy) (10).

A more recent study which was conducted on 
this theme comes from Pollock and co. and was 
published in 2017; this time the study was focused 
on studying the importance of sentinel lymph node 
detection in high risk Merkel cell carcinoma pa-
tients (11). According to the same study group, the 
high risk lesions are characterized by a tumoral di-
ameter larger than 2 cm, recurrent disease, high 
grade histological features, the association with 
peritumoral/perineural invasion and/or the pres-
ence of a larger than 4 mm in depth lesion. The 
authors review data originating from 1618 consec-
utive skin cancer patients and identified 30 cases 
which met the above presented criteria. In all cases 
the dual method consisting of radiocolloid injection 
one day before surgery and isosulfan blue injection 
at the time of surgery was performed. Cases with 
positive nodal disease were further submitted to ex-
tended lymph node dissection, while cases with 
negative sentinel nodes were further evaluated for 
the administration of adjuvant chemotherapy or ad-
juvant irradiation. After performing the dual meth-
od, a median number of two sentinel nodes were 
identified, the median number being higher in cases 
with head or neck Merkel carcinomas. Among the 
30 cases included in the study, there were four cas-
es diagnosed with positive sentinel lymph nodes, 
two patients presenting initially with non-mucosal 
lip tumors and two other cases being diagnosed 
with forearm tumors. According to the method of 
the study, all four cases diagnosed with sentinel 
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node metastases were further submitted to extend-
ed lymph node dissection, an average of five addi-
tional nodes being harvested; among the non-senti-
nel nodes there were two positive nodes (in two 
patients, one in each case). Cases diagnosed with 
positive nodes were further submitted to adjuvant 
radiation therapy and platinum based chemother-
apy, none of them developing recurrent disease af-
ter a median follow-up period of 56 months. The 
univariate analysis demonstrated that the presence 
of positive sentinel nodes was significantly corre-
lated with a tumoral diameter larger than 2 cm and 
a depth of invasion higher than 4 mm, while at mul-
tivariate analysis only the depth of invasion was 
significantly associated with the positivity of the 
sentinel node status. Among the 30 cases there were 
five cases which developed recurrent disease, none 
of them presenting positive sentinel nodes. There-
fore, the authors concluded that sentinel lymph 
node biopsy should become part of the surgical 
protocol in high risk patients (defined by a tumoral 
invasion higher than 4 mm and a diameter higher 
than 2 cm). Moreover, the authors pointed out the 
fact that after performing the sentinel lymph node 
biopsy in these patients, an upgrade of the stage of 
the disease was realized in 13% of cases, leading to 
the association of the adjuvant treatment (11).

Merkel cell carcinoma of the head and neck – a 
particular situation?

When it comes to the role of sentinel lymph 
node detection in head and neck Merkel cell carci-
noma, the preliminary results are conflicting. In a 
recent paper published by Ricard et al. in which the 
authors included 12 patients with head and neck le-
sions submitted to sentinel lymph node biopsy, a 
single patient proved to have a positive sentinel 
node; however, two cases with negative sentinel 
nodes experienced a regional lymphatic recurrence 
within the first two years, one of them being dead at 
the end of the study. This fact was explained by the 
difficulty of sampling the facial region (12). More-
over, the presence of multiple and various drainage 
channels at the level of the facial region was also 
incriminated (7,12,13). 

A similar conclusion was also drawn by Maher’s 
systematic review which included 23 studies and 
81 patients with head and neck Merkel cell carcino-
ma. After a median follow-up period of 32.8 

months, 12.3% of cases with negative sentinel node 
biopsy developed nodal recurrences and 5% of 
them developed distant recurrent disease. Howev-
er, among patients with negative sentinel nodes 
who received adjuvant radiation therapy there was 
no case of recurrent disease (7). 

The role of indocyanine green in sentinel node 
detection 

In order to maximize the detection rate of the 
sentinel nodes in Merkel cell carcinoma, indocya-
nine green injection has been proposed with prom-
ising results. One of the first studies which analyz-
ed the efficacy of indocyanine green injection was 
conducted in Cleveland, Ohio and included 24 con-
secutive patients in whom radiocolloid and indocy-
anine green were administrated. Their results were 
compared to those reported in a similar group of 11 
patients submitted to radiocolloid and blue dye in-
jection. The authors demonstrated the fact that the 
detection rate of the sentinel node was significantly 
improved in cases in which indocyanine green was 
associated (94.8% versus 63.6%); moreover, the 
authors underlined the fact that the indocyanine 
green method was able to identify certain sentinel 
lymph nodes which were skipped after radiocolloid 
injection, and concluded that this tracer might in-
crease the accuracy of the method (14).

ConCluSIonS

Merkel cell carcinoma represents an aggressive 
histopathological subtype of skin cancer, associat-
ed with high rates of relapse and poor overall sur-
vival rates. In such cases association of sentinel 
lymph node biopsy might provide a better identifi-
cation of patients at risk to develop systemic recur-
rence. It seems that most often the positivity of the 
sentinel node is encountered in larger than 2 cm 
and deeper than 4 mm lesions. As for the cases di-
agnosed with head and neck lesions, the situation is 
even more confusing, no correlation between the 
sentinel node status and the recurrence rate being 
established so far; these results are mainly ex-
plained by the anatomical particularities of the 
lymphatic channels at the level of the cephalic re-
gion. However, further larger, prospective studies 
are still needed before introducing the method as 
part of the standard therapeutic protocol. 
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