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Abstract
This paper aims to assess the use of the sentinel node technique in squamous
cell carcinoma (SCC) of the trunk and extremities in a Latin American oncology reference center. The descriptive retrospective cohort study included 60
patients diagnosed with SCC of the trunk and extremities, submitted to surgical treatment of the primary tumor and sentinel node biopsy at the breast
and soft tissue tumor services of the National Institute of Cancerology (Bogotá, Colombia) over a period of 6 years. The sentinel node was identified in
96.6% (58/60) of the patients. The sentinel node pathology report was negative in 81.7% (49), positive in 15% (9). There were no complications due to
the procedure in 85% of the patients. The mean recurrence-free survival time
was 8.3 months (CI 95% 5.0 to 11.5 months) in patients with positive sentinel
node and 58.6 months (CI 95% 47.8 to 69.3 months) in patients with negative
results. Only 4 of 49 patients (8.1%) with negative sentinel node had regional
relapse. The study evidenced that the sentinel node technique in patients with
high-risk SCC of the trunk and extremities is an adequate staging tool for the
lymph node chain, with a low rate of associated complications. This opens an
interesting opportunity for prospective cohort studies that can demonstrate
statistically significant differences.
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1. Introduction
Squamous cell carcinoma (SCC) is the second most common cutaneous cancer in
light skin people after basal cell carcinoma, accounting for 20% of non-melanoma
skin cancers [1] [2]. Its incidence has increased in recent years, with 100,000 to
150,000 new cases diagnosed per year in the United States [1], where an estimate
of 186,157 to 419,543 new cases of SCC were diagnosed in 2012, of which 5604
to 12,572 developed nodal involvement and 70% of them (nodes positive) died
from SCC [3]. In the 2012 Statistical Yearbook of the Colombian National Institute of Cancerology, the SCC corresponded to 16.1% of skin cancer cases
[4].
The majority of cases correspond to localized SCC [5] [6]. However, there is a
subgroup of patients with high-risk SCC, which is characterized by a more aggressive biological behavior, a higher rate of regional and distant metastases and
a greater locoregional recurrence. This group is characterized by tumors with a
diameter greater than 2 cm, depth greater than 2 mm, a poor degree of histological differentiation, perineural invasion, and immunosuppression [5] [7] [8] [9].
In this group, metastasis rate reaches 4.5% for tumors with thickness between 2
and 6 mm, and up to 15% in tumors with thickness greater than 6 mm. The prognosis in cases of lymph node metastases is poor, with a 5-year survival in 26% to
34% of patients [10].
The therapeutic approach is determined by the characteristics of the patient
and the tumor and by nodal involvement. In patients without adenopathy and
with no risk factors, the initial treatment of Squamous cell carcinoma (SCC) includes wide local resection, Mohs surgery, radiation therapy, cryotherapy [11].
In cases of palpable adenopathy, its metastatic involvement must be studied by
fine needle aspiration biopsy (FNAB) [12]. If the cytology report is positive, the
patient will become a candidate for lymph node dissection. If the report is negative, it is necessary to make a differential diagnosis between a true negative (inflammatory/infectious adenopathy) and a false negative, for which a sentinel
node study is recommended [13]. For the specific case of patients with squamous cell carcinoma of the trunk and extremities, unfortunate most of them have
super infected and ulcerated tumoral lesions; thus, unlike in the case of melanoma or breast cancer, palpable adenopathies in the axillary and inguinal lymph
node chains are very common, and it is very difficult to differentiate between
tumoral and inflammatory nodes. For this reason, our clinical service has the
following procedures: in the presence of a palpable lymph node, FNAB is always
carried out; if the result is positive, the patient undergoes lymph node dissection.
If the FNAB result is negative, the patient undergoes sentinel node procedure
and the palpable node is always resected, if this is not the sentinel node.
The clinical usefulness of sentinel node biopsy in breast cancer and melanoma
has led to its application to other cutaneous malignancies [14]-[21]. Numerous
studies have evaluated the usefulness of the sentinel node technique in squamous
cell carcinoma of the head and neck and in the vulvar area, with results suggestDOI: 10.4236/jct.2018.92014

131

Journal of Cancer Therapy

S. E. Díaz et al.

ing that it may be useful in high-risk SCC in order to detect regional lymph node
metastatic involvement in patients with non-palpable adenopathies and in those
with palpable adenopathies but with negative cytology for malignancy [10]
[22]-[27]. The percentage of false negatives by clinical palpation was between 15
and 30% for the detection of lymph node metastases [28].
Unlike patients with SCC of the head and neck and anogenital SCC, in patients with SCC of the trunk and extremities there is no solid scientific evidence
available to establish the usefulness of the sentinel node biopsy. The evidence is
limited to small case reports, which expose the use of this technique as an extrapolation of the procedure in SCC of the head and neck [29] [30] [31] [32].
Within the breast and soft tissue tumor services of the Colombian National
Institute of Cancerology, it has been a practice for 10 years to perform the sentinel node procedure in patients with squamous cell carcinoma of the trunk and
extremities with clinically negative lymph node chains and factors previously
mentioned as high risk. The objective of this article is to describe the experience
in the management of the sentinel node in cutaneous SCC of the trunk and extremities, as well as disease-free survival according to sentinel node positivity in
a Latin American reference center.

2. Materials and Methods
A descriptive retrospective cohort study was performed. The cohort included
patients with confirmed diagnosis of squamous cell carcinoma of the trunk and
extremities, who underwent surgical treatment of the primary lesion and sentinel node biopsy at the breast and soft tissue tumor services of the National Institute of Cancerology (Bogotá, Colombia) during a period of 6 years (between
January 1, 2007 and December 30, 2013). Patients with palpable lymph node and
FNAB positive, patients with a diagnosis of anogenital squamous cell carcinoma
and patients with head and neck SCC were excluded. The study was approved by
the ethics committee of the National Institute of Cancerology (Proceedings 021
of 2014).
As a source of information for the selection of patients, the study used pathology and nuclear medicine reports as well as the surgery database of the
breast and soft tissue tumor services of the institution. Data were extracted from
the digital clinical history by two co-investigators with expertise in soft tissue
surgery, and entered in the EpiDataEntryClient v2.0 software. The variables included in this study were age in years completed, sex, history of ulcers, chronic
scars, chronic ultraviolet exposure, radiation, among others; tumor location and
size, presence of palpable adenopathy, histopathological characteristics of the
biopsy, type of surgical treatment performed, state of resection margins, location, number of resected nodes and technique used for the detection of the sentinel node. Postoperative complications 30 days after the initial surgery of the
primary tumor and sentinel node biopsy were also described, as well as the histopathological characteristics of the resected specimen and sentinel lymph
DOI: 10.4236/jct.2018.92014
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nodes, characteristics of the complementary surgical treatment, management of
positive margins, use of adjuvant radiotherapy, and location and treatment of
recurrence.
A descriptive analysis of the variables was carried out using frequency measures for categorical variables and measures of central tendency according to the
distribution of data for quantitative variables. The proportion of patients presenting with recurrence was calculated. The descriptive analysis of disease-free
survival was performed according to sentinel node positivity using the Kaplan
Meier test, reporting mean survival and confidence interval at 95%. No statistical
comparisons were made between survival curves. The event was the diagnosis of
recurrence reported in the clinical history. Time to the event was calculated as
the difference between recurrence of the disease and surgical procedure of the
sentinel node. Patients who did not present the event at the last follow-up recorded in the clinical history were censored. Median time in months and its inter
quartile range (IQR) between the onset of the symptoms of the disease and surgery for the treatment of the primary tumor were calculated in patients with
positive or negative sentinel nodes. Statistical analysis of the data was performed
in the Stata Statistical Software: Release 11 (StataCorp. 2009 College Station, TX:
StataCorp LP) licensed for the National Institute of Cancerology.

3. Results
3.1. Clinical Description
During the study period, 60 cases were found that met the eligibility criteria, of
which 56% were men. The mean age at diagnosis was 70 years (SD 13.7 years).
The median time between the onset of the symptoms of the disease and diagnosis was 15 months (IQR 16 months). Only 4 patients had a history of radiation
or surgery in the lymphatic route.
As this was a retrospective study, in a significant number of cases no information was found on some relevant prognostic factors in the biopsy pathology and
surgical specimen reports.
Regarding the etiology of the disease, it was de novo in 30.0% of patients,
25.0% had association with ulcers or chronic scars, 21.7% were UV related, 5%
had immunosuppression, 3.3% were recurrent, and 15% had no information in
the clinical history.
The most frequent location of the tumor was on the hand (33.3%) with predominant right-side laterality (58.3%).
All patients included in the study presented with lesions greater than 2 cm.
The median largest tumor diameter was 4 cm (IQR 5 cm).
The most frequent histological type was large cell keratinizing carcinoma
(78.3%), followed by acantholytic (3.3%); 8.3% had other histological types; and
there was no information in 10% of the cases.
Regarding the degree of differentiation, tumors were well differentiated in
58.3% of the patients and moderately differentiated in 38.3%. 23.3% of the paDOI: 10.4236/jct.2018.92014
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tients had positive perineural invasion. There was no information on the presence of perineural invasion in 28.3% of the cases. Lymph vascular invasion was
positive in 16.7% of the patients, negative in 42%, and data was not found in the
remaining clinical records.
In the clinical examination report for admission to service, unilateral palpable
adenopathies were reported in 20 patients (33%), all of whom had ulcerated tumors with sizes between 4 cm and 15 cm, and with fetid secretion. All patients
were ordered FNAB, but it was performed only in 18 of them. In those 2 patients
who did not have FNAB an ultrasonography-guided biopsy was ordered and the
radiologist did not find adenopathies with suspicious radiological characteristics
to be sent to biopsy (cortical thickening or loss of fatty hilum), thus all underwent sentinel node procedure based on the clinical opinion of the treating
surgeon and in all of them the pathology report of the sentinel node was negative. Regarding the 18 patients who underwent FNAB, the result was negative for
metastasis in 14 of them (in three of these patients the sentinel node biopsy resulted positive, meaning false negatives for FNAB). In the other 4 patients,
FNAcytology results were not suitable for diagnosis; one of these patients had
positive sentinel node result. That is, only in four of the 18 patients with palpable
nodes who underwent FNAB the sentinel node was positive and in two of them
the palpable node was the sentinel node.
Other clinical and histopathological characteristics of the patients included in
the study are described in Table 1.

3.2. Surgical Treatment and Sentinel Node
The most frequent type of initial surgery was wide local resection (61.7%) followed by minor amputations (13.3%). Major amputations were distributed as
follows: partial amputation hand or foot (3.3%), total amputation hand (1.7%),
below-knee (10.0%), and above-knee amputation (10.0%).
The pathology report of the surgical specimen of the primary tumor showed
that negative margins were obtained in most patients (91.7%). One positive
margin was found in 6.7% of cases and two positive margins in 1.6%. Only one
patient with positive margins under wentre-excision of margins. Five patients
received radiotherapy on the tumor bed with a median radiation dose of 42.5 Gy
(IQR 17.5 Gy).
For the identification of the sentinel node, radiocolloid technique was performed in 98% of the patients. In the remaining 2%, the dual technique (radiocolloid and methylene blue) was used. The sentinel node identification rate was
96.6% (58 patients).
One sentinel node was found in 4 patients (44.4%) and two nodes in 5
(55.6%). There were no complications related the sentinel node procedure in
85% (51) of the patients. Only seroma in 5 (8.3%) and superficial operative site
infection in 4 (6.7%) patients. The sentinel node pathology report was negative
in 81.7% of the patients (49), and positive in 15% [9]. The additional clinical
characteristics of the sentinel nodes examined are presented in Table 2.
DOI: 10.4236/jct.2018.92014
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Table 1. Clinical and histopathological characteristics of patients with a diagnosis of cutaneous squamous cell carcinoma of the trunk and extremities who underwent sentinel
node biopsy at the National Institute of Cancerology (n = 60).
Characteristic

%

Mean age at diagnosis

70 years (SD 13.7)

60

100%

Sex

Men

33

56%

Woman

27

44%

Arterial hypertension

25

69.4

Viral immunodeficiencies

5

8.3

Diabetes

4

6.7

Hypothyroidism

4

6.7

Cancer

3

5

Burn

2

3.3

Immunosuppression due to autoimmune disease

2

3.3

Chronic ulcer

1

1.9

Transplant-related immunosuppression

1

1.9

Thrombosis

1

1.9

None

17

28.3

De novo

18

30

Associated with chronic ulcer or scar

15

25

Chronic exposure to UV rays

13

21.7

Associated with immunosuppression

3

5

Recurrent

2

3.3

Not reported

9

15

Hand

20

33.3

Leg

10

16.7

Forearm

7

11.7

Anterior thorax

7

11.7

Foot

4

6.6

Gluteus

3

5

Knee

3

5

Other

6

10

<1 mm

0

0

1 - 2 mm

2

3.3

2 - 4 mm

4

6.6

>4 mm

22

36.6

Not reported

32

53

I

10

16.6

Comorbidities

Etiology

Localization

Breslow

Clark
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Continued

Histological type

Histological grade

Lymphovascular invasion

Perineural invasion

Palpable adenopathy

FNABPalpable adenopathy

FNAB result (n = 18)

II

1

1.6

III

4

6.6

IV

8

13.3

V

25

41.6

Not reported

12

20

Large cell keratinizing

47

78.3

Acantholytic

2

3.3

Other histological types

5

8.3

Not reported

6

10

Well differentiated

35

58.3

Moderately differentiated

23

38.3

Poorly differentiated

1

1.6

Not reported

1

1.6

Present (+)

10

16.7

Absent (−)

25

42

Not reported

25

41.3

Present (+)

14

23.3

Absent (−)

29

48.3

Not reported

17

28.3

No

40

66.6

Yes

20

33.3

No

2

10

Yes

18

90

Negative

14

77.7

Not suitable for diagnosis

4

22.3

All patients with positive sentinel node had tumors greater than 2 cm and a
Breslow depth greater than 4 mm (n = 9). Clark’s level IV or V was identified in
6 of the 9 patients, lymphovascular invasion in 7 patients, and perineural invasion in 5 of the 9 patients with positive sentinel node. Sentinel node positivity
was associated with chronic ulcers and immunosuppression in only 2 patients.
Lymphadenectomy was performed in 5 of the 9 patients with positive sentinel
node: axillary dissection in three patients; iliac and obturator dissection in one
patient; and inguinal dissection in one patient. The median number of resected
nodes during dissection was 21.5 (IQR 8 nodes) and the median number of involved nodes was 0.5 (IQR 4). Pernodal fat involvement was observed in only
one patient. The morbidity of the dissection was present in two patients (one
with lymphedema and the other with superficial operative site infection).
Adjuvant treatment of the lymph node chain with radiotherapy was performed
DOI: 10.4236/jct.2018.92014
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Table 2. Clinical characteristics of the sentinel node in patients with cutaneous squamous
cell carcinoma of the trunk and extremities at the National Institute of Cancerology (n =
60).
N

%

Type of surgical procedure for primary tumor
Wide local resection

37

61.7

Minor amputation (fingers)

8

13.3

Below-knee amputation

6

10

Above-knee amputation

6

10

Partial amputation hand or foot

2

3.3

Total amputation hand

1

1.7

Axilar

37

61.7

Inguinal

23

38.3

Sentinel node location

Complications
None

51

85.0

Seroma

5

8.3

Superficial 0SI

4

6.7

Positive

9

15.0

Negative

49

81.7

No diagnosis

2

3.3

One

4

44.4

Two

5

55.6

Median

IQR

2

1

0.5

4

Result

Involved lymph nodes (n = 9)

Resected lymph nodes in pathology

in four of these patients (median radiation dose of 50 Gy, IQR 10 Gy). One of
them was a patient who, despite having a positive sentinel node biopsy, did not
accept axillary dissection. The other three patients had massive ganglionic involvement and perinodal fat extension.

3.3. Clinical Results
Mortality from the illness in the evaluated cases was 3% (n = 5), 75% (n = 45) of
the patients were alive without disease and 22% (n = 10) were alive with disease.

3.4. Recurrence and Disease-Free Survival
Thirteen patients experienced a relapse of the disease, mostly regional recurrence (61.5%, n = 8), followed by systemic (22.1%, n = 3) and local recurrence
(15.4%, n = 2) (Table 3).
DOI: 10.4236/jct.2018.92014
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Regarding the treatment of recurrences, four patients underwent wide local
resection and two patients received radiotherapy to the epitrochlear and axillary
lymph nodes; the other patients did not accept any further intervention. Six of
the patients with regional recurrence had positive sentinel node.
Of the four patients with positive sentinel node who did not undergo nodal
dissection, one received radiotherapy to the lymph node chain, presenting with
relapse eight months later. The other three patients did not accept any complementary treatment. Two of those patients who refused additional treatment had
early recurrence to distant nodes; one of these patients died from the disease.
The third patient was alive and with no evidence of the disease at the last control
of the clinical history.
In the descriptive analysis, a median follow-up of 6.8 months was observed
(IQR 17.2 months). Mean recurrence-free survival after surgical treatment was
50.4 months (CI 95% 39.5 to 61.4 months). In patients with positive sentinel
node, mean recurrence-free survival after surgical treatment was 8.3 months (CI
Table 3. Type of tumor recurrence in patients with squamous cell carcinoma of the trunk
and extremities who underwent sentinel node biopsy at the National Institute of Cancerology (n = 13).
N

%

Local

2

15.4

Regional

8

61.5

Systemic

3

23.1

Lung

2

15.4

Soft tissues

1

7.7

Total

13

100%

Figure 1. Recurrence-free survival after initial surgical treatment in patients with positive
sentinel node (red line) and patients with negative sentinel node (blue line).
DOI: 10.4236/jct.2018.92014
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95% 5.0 to 11.5 months), and in patients with negative sentinel node it was 58.6
months (CI 95% 47.8 to 69.3 months) (Figure 1).
The cumulative probability of 1-year recurrence-free survival in patients with
squamous cell carcinoma of the trunk and extremities with positive sentinel
node after surgery was 14.3% (n = 8), and in patients with negative sentinel node
after surgery it was 80.9% (n = 49).

3.5. Time Intervals and Sentinel Node
In patients with positive sentinel node, the median duration between symptom
onset and surgical treatment was 95.5 months (IQR 60.5 months) and median
duration between the date of complementary surgery and the diagnosis of recurrence of the disease was 6.5 months (IQR 11.8 months).
In patients with negative sentinel node, the median duration between symptom onset and surgical treatment was 110 months (IQR 76 months) and median
duration between surgery and the diagnosis of recurrence was 9, 4 months (IQR
17.3 months).

4. Discussion
In the knowledge of the authors, after an exhaustive literature review, this is the
series with the highest number of patients that uses sentinel node biopsy in SCC
of the trunk and extremities.
Since the publication of the first report on the use of sentinel lymph node biopsy as a method to evaluate the lymphatic anatomy of the penis and its usefulness as a marker of lymph node metastases [14], this technique has been extrapolated to other types of cancer such as melanoma and breast cancer. In these
tumor types, there are important clinical trials such as the NSABP32, ACOZOG
Z0011 and ALMANAC studies in breast cancer [33] [34] [35] and MSLT 1 and 2
in melanoma [36], which seek to establish indications, surgical characteristics
and the impact of the sentinel node in terms of disease-free survival and overall
survival. In contrast, the studies published to date on the sentinel node in
squamous cell carcinoma of the trunk and extremities are small series of cases,
which are limited to the establishment of scientific guidelines for the use of this
technique [30] [31] [32]. The Italian study by Cuccia et al. presents the results of
a series of 6 patients with a diagnosis of SCC of the trunk and extremities, with
tumors greater than 2 cm and non-palpable lymph nodes, who underwent sentinel node biopsy with dual technique, reporting that none of the patients presented with locoregional relapse in a follow-up period of 10 months. The study
reported no false-negative results with this technique [31]. Another study with
similar design features was carried out by Liu et al. It presented the results of a
series of 32 patients with sentinel node positivity in 28.1% and low false-positive
and false negative rates. They reported no complications associated with the
procedure [32]. The Japanese study by Hatta et al. reported 14 patients who underwent sentinel node biopsy in the popliteal fossa, with ambiguous findings,
DOI: 10.4236/jct.2018.92014
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since the pathologies included had very different biological characteristics [30].
Sentinel node biopsy is currently performed in all patients with squamous cell
carcinoma of the trunk and extremities with non-palpable lymph nodes or
palpable but with negative results in fine needle cytology and with poor prognostic factors such as: size greater than 2 cm, perineural or lymph vascular invasion, Breslow depth greater than 4 mm, Clark’s level greater than IV, and association with chronic ulcers or scars. Sentinel node biopsy in cases of squamous cell
carcinoma in situ is not performed.
As a general rule, the use of the sentinel node technique in pathologies such as
melanoma or breast cancer is conditioned by a clinically negative lymph node
chain. However, we included in our study 20 patients with palpable adenopathies, equivalent to 33% of the study population, most of them with a negative
FNAB report and no association with increased risk for positive sentinel node,
which was found in only 3 patients with a negative FNAB report, which could be
considered as false-negative results for this intervention. On the other hand, in
the rest of the patients with clinically positive lymph node chain, pathology reports compatible with inflammatory nodes were found, which accounts for
possible tumor infection. Due to this, we consider that nodal dissection should
not be performed in patients with ipsilateral palpable adenopathy without previous cytological study of the same or the sentinel node.
Most of the patients underwent wide local resection with margins of 2 cm; in
98% of them, the sentinel node technique with radiocolloid was used, with a detection rate of 96.6%, which is similar to that reported in the literature. This
technique has been used worldwide in melanoma for more than 10 years, with
high success rates of localization, and has displaced the use of methylene blue
marking alone. The gold standard is the combination of both techniques (radiocolloid and methylene blue) [37] [38].
The probability of sentinel node positivity has been related to the presence of
adverse prognostic factors of squamous cell carcinoma, such as tumor size
greater than 2 cm, perineural invasion, Breslow index, and Clark level.
The recognized advantages of the sentinel node biopsy include reduction in
morbidity resulting from elective lymph node dissection (81%), in the costs of
these procedures and in their subsequent complications. Although the surgical
mortality of nodal dissections is very low, wound complication rates reported in
the literature are close to 40% [38], a percentage similar to that reported in this
series.
Regional recurrence after negative sentinel node biopsy is an important indicator of false-negative results. A systematic review published by Ross and
Schmults in 2006 report a false-negative rate of 5% [39]. In the present study, we
found that 4 of 49 patients (8.1%) with negative sentinel node presented regional
recurrence, which is close to that reported in the literature.

5. Conclusions
The demographic data of the study are similar to those already reported in the
DOI: 10.4236/jct.2018.92014
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literature, in SCC of other locations; the importance of this study, however, lies
in the number of patients, since after a broad literature review it is evidenced
that our series is the largest worldwide, with regard to sentinel node biopsy in
SCC of the trunk and extremities.
The sentinel node technique in patients with high-risk SCC of the trunk and
extremities is an adequate staging tool for the lymph node chain, with a low rate
of associated complications.
In this cohort, patients with positive sentinel node had a high percentage of
regional recurrence and lower 1-year recurrence-free survival rate.
The present work opens an interesting opportunity to carry out prospective
cohort studies that can demonstrate statistically significant differences.

Funding
This work has been developed with a financial support from the National Institute of Cancerology-ESE (Bogotá, Colombia).

Conflicts and Editorial Independence
The authors of this research state that they have no conflict of interest regarding
the purpose of this study.

References

DOI: 10.4236/jct.2018.92014

[1]

Bhambri, S., Dinehart, S. and Bhambri, A.S. (2011) Cell Carcinoma. In: Rigel, D.S.,
Ed., Cancer of the Skin, 2nd Edition, Elsevier Inc., Amsterdam, 124-139.

[2]

Alam, M. and Ratner, D. (2001) Cutaneous Squamous-Cell Carcinoma. The New
England Journal of Medicine, 344, 975-983.
https://doi.org/10.1056/NEJM200103293441306

[3]

Palyca, P., Koshenkov, V.P. and Mehnert, J.M. (2014) Developments in the Treatment of Locally Advanced and Metastatic Squamous Cell Carcinoma of the Skin: A
Rising Unmet Need. American Society of Clinical Oncology Educational Book,
2014, e397-404. https://doi.org/10.14694/EdBook_AM.2014.34.e397

[4]

Instituto Nacional de Cancerología (2015) Anuario Estadístico 2012. Instituto
Nacional de Cancerología, Bogotá, 110.

[5]

Weinberg, A.S., Ogle, C.A. and Shim, E.K. (2007) Metastatic Cutaneous Squamous
Cell Carcinoma: An Update. Dermatologic Surgery, 33, 885-899.
https://doi.org/10.1097/00042728-200708000-00001

[6]

Brougham, N.D., Dennett, E.R., Cameron, R. and Tan, S.T. (2012) The Incidence of
Metastasis from Cutaneous Squamous Cell Carcinoma and the Impact of Its Risk
Factors. Journal of Surgical Oncology, 106, 811-815.
https://doi.org/10.1002/jso.23155

[7]

Mullen, J.T., Feng, L., Xing, Y., Mansfield, P.F., Gershenwald, J.E., Lee, J.E., Ross,
M.I. and Cormier, J.N. (2006) Invasive Squamous Cell Carcinoma of the Skin: Defining a High-Risk Group. Annals of Surgical Oncology, 13, 902-909.
https://doi.org/10.1245/ASO.2006.07.022

[8]

Brantsch, K.D., Meisner, C., Schönfisch, B., Trilling, B., Wehner-Caroli, J., Röcken,
M. and Breuninger, H. (2008) Analysis of Risk Factors Determining Prognosis of
Cutaneous Squamous-Cell Carcinoma: A Prospective Study. The Lancet Oncology,
141

Journal of Cancer Therapy

S. E. Díaz et al.
9, 713-720. https://doi.org/10.1016/S1470-2045(08)70178-5
[9]

Schmults, C.D., Karia, P.S., Carter, J.B., Han, J. and Qureshi, A.A. (2013) Factors
Predictive of Recurrence and Death from Cutaneous Squamous Cell Carcinoma: A
10-Year, Single-Institution Cohort Study. JAMA Dermatology, 149, 541-547.
https://doi.org/10.1001/jamadermatol.2013.2139

[10] Reschly, M.J., Messina, J.L., Zaulyanov, L.L., Cruse, W. and Fenske, N.A. (2003)
Utility of Sentinel Lymphadenectomy in the Management of Patients with
High-Risk Cutaneous Squamous Cell Carcinoma. Dermatologic Surgery, 29,
135-140.
[11] Schmitt, A.R., Brewer, J.D., Bordeaux, J.S. and Baum, C.L. (2014) Staging for Cutaneous Squamous Cell Carcinoma as a Predictor of Sentinel Lymph Node Biopsy
Results: Meta-Analysis of American Joint Committee on Cancer Criteria and a
Proposed Alternative System. JAMA Dermatology, 150, 19-24.
https://doi.org/10.1001/jamadermatol.2013.6675
[12] Prasad, R.R.A., Narasimhan, R., Sankaran, V. and Veliath, A.J. (1996) Fine-Needle
Aspiration Cytology in the Diagnosis of Superficial Lymphadenopathy: An Analysis
of 2,418 Cases. Diagnostic Cytopathology, 5, 382-386.
https://doi.org/10.1002/(SICI)1097-0339(199612)15:5<382::AID-DC5>3.0.CO;2-E
[13] Contreras, D.F., Molina, J.P. and Diaz, S.E. (2016) Skin Squamous Cell Carcinoma
at the Trunk and Limbs: Role of Sentinel Node Biopsy in Its Staging (Review Article). Revista Colombiana De Cancerología.
[14] Cabanas, R.M. (1977) An Approach for the Treatment of Penile Carcinoma. Cancer,
39, 456-466.
https://doi.org/10.1002/1097-0142(197702)39:2<456::AID-CNCR2820390214>3.0.C
O;2-I
[15] Morton, D.L., Thompson, J.F., Essner, R., Elashoff, R., Stern, S.L., Nieweg, O.E.,
Roses, D.F., Karakousis, C.P., Mozzillo, N., Reintgen, D., Wang, H.J., Edwin, M.J.,
Glass, C., Cochran, A.J. and the Multicenter Selective Lymphadenectomy Trial
Group. (1999) Validation of the Accuracy of Intraoperative Lymphatic Mapping
and Sentinel Lymphadenectomy for Early-Stage Melanoma: A Multicenter Trial.
Multicenter Selective Lymphadenectomy Trial Group. Annals of Surgical Oncology,
230, 453-463. https://doi.org/10.1097/00000658-199910000-00001
[16] Gershenwald, J.E., Thompson, W., Mansfield, P.F., Lee, J.E., Colome, M.I., Tseng,
C.H., Lee, J.J., Balch, C.M., Reintgen, D.S. and Ross, M.I. (1999) Multi-Institutional
Melanoma Lymphatic Mapping Experience: The Prognostic Value of Sentinel
Lymph Node Status in 612 Stage I or II Melanoma Patients. Journal of Clinical Oncology, 17, 976-983. https://doi.org/10.1200/JCO.1999.17.3.976
[17] Krag, D., Weaver, D., Ashikaga, T., Moffat, F., Klimberg, V.S., Shriver, C., Feldman,
S., Kusminsky, R., Gadd, M., Kuhn, J., Harlow, S. and Beitsch, P. (1998) The Sentinel Node in Breast Cancer a Multicenter Validation Study. The New England Journal of Medicine: Research & Review, 339, 941-946.
https://doi.org/10.1056/NEJM199810013391401
[18] McMasters, K.M., Tuttle, T.M., Carlson, D.J., Brown, C.M., Noyes, R.D., Glaser,
R.L., Vennekotter, D.J., Turk, P.S., Tate, P.S., Sardi, A., Cerrito, P.B. and Edwards,
M.J. (2000) Sentinel Lymph Node Biopsy for Breast Cancer: A Suitable Alternative
to Routine Axillary Dissection in Multi-Institutional Practice When Optimal Technique Is Used. Journal of Clinical Oncology, 18, 2560-2566.
[19] Morton, D.L., Thompson, J.F., Cochran, A.J., Mozzillo, N., Elashoff, R., Essner, R.,
Nieweg, O.E., Roses, D.F., Hoekstra, H.J., Karakousis, C.P., Reintgen, D.S., Coventry, B.J., Glass, E.C., Wang, H.J. and MSLT Group. (2006) Sentinel-Node Biopsy or
DOI: 10.4236/jct.2018.92014

142

Journal of Cancer Therapy

S. E. Díaz et al.
Nodal Observation in Melanoma. The New England Journal of Medicine: Research
& Review, 355, 1307-1317. https://doi.org/10.1056/NEJMoa060992
[20] Johnson, T.M., Sondak, V.K., Bichakjian, C.K. and Sabel, M.S. (2006) The Role of
Sentinel Lymph Node Biopsy for Melanoma: Evidence Assessment. Journal of the
American Academy of Dermatology, 54, 19-27.
https://doi.org/10.1016/j.jaad.2005.09.029
[21] McMasters, K.M., Noyes, R.D., Reintgen, D.S., Goydos, J.S., Beitsch, P.D., Davidson, B.S., Sussman, J.J., Gershenwald, J.E. and Ross, M.I. (200) 4 Sunbelt Melanoma
Trial. Lessons Learned from the Sunbelt Melanoma Trial. Journal of Surgical Oncology, 86, 212-223. https://doi.org/10.1002/jso.20084
[22] Wagner, J.D., Evdokimow, D.Z., Weisberger, E., Moore, D., Chuang, T.Y., Wenck,
S. and Coleman, J.J. (2004). Sentinel Node Biopsy for High-Risk Nonmelanoma
Cutaneous Malignancy. Archives of Dermatology, 140, 75-79.
https://doi.org/10.1001/archderm.140.1.75
[23] Michl, C., Starz, H., Bachter, D. and Balda, B.R. (2003) Sentinel Lymphonodectomy
in Nonmelanoma Skin Malignancies. British Journal of Dermatology, 149, 763-769.
[24] Altinyollar, H., Berberoğlu, U. and Celen, O. (2002) Lymphatic Mapping and Sentinel Lymph Node Biopsy in Squamous Cell Carcinoma of the Lower Lip. European
Journal of Surgical Oncology, 28, 72-74. https://doi.org/10.1053/ejso.2001.1206
[25] Nouri, K., Rivas, M.P., Pedroso, F., Bhatia, R. and Civantos, F. (2004) Sentinel
Lymph Node Biopsy for High-Risk Cutaneous Squamous Cell Carcinoma of the
Head and Neck. Archives of Dermatological Research, 140, 1284.
[26] Cherpelis, B.S., Marcusen, C. and Lang, P.G. (2002) Prognostic Factors for Metastasis in Squamous Cell Carcinoma of the Skin. Dermatologic Surgery, 28, 268-273.
[27] Eastman, A.L., Erdman, W.A., Lindberg, G.M., Hunt, J.L., Purdue, G.F. and Fleming, J.B. (2004) Sentinel Lymph Node Biopsy Identifies Occult Nodal Metastases in
Patients with Marjolin’s Ulcer. Journal of Burn Care & Rehabilitation, 25, 241-245.
https://doi.org/10.1097/01.BCR.0000124791.17426.58
[28] Ali, S., Tiwari, R.M. and Snow, G.B. (1985) False-Positive and False-Negative Neck
Nodes. Journal of Otolaryngology Head & Neck Surgery, 8, 78-82.
https://doi.org/10.1002/hed.2890080204
[29] Ozçelik, D., Tatlidede, S., Hacikerim, S., Uğurlu, K. and Atay, M. (2004) The Use of
Sentinel Lymph Node Biopsy in Squamous Cell Carcinoma of the Foot: A Case Report. Journal of Foot and Ankle Surgery, 43, 60-63.
https://doi.org/10.1053/j.jfas.2003.11.003
[30] Hatta, N., Morita, R., Yamada, M., Takehara, K., Ichiyanagi, K. and Yokoyama, K.
(2005) Implications of Popliteal Lymph Node Detected by Sentinel Lymph Node
Biopsy. Dermatologic Surgery, 31, 327-330.
https://doi.org/10.1097/00042728-200503000-00014
[31] Cuccia, G., Colonna, M.R., Papalia, I., Manasseri, B., Romeo, M. and D’alcontres,
F.S. (2008) The Use of Sentinel Node Biopsy and Selective Lymphadenectomy in
Squamous Cell Carcinoma of the Upper Limb. Usefulness of Sentinel Node Biopsy
to Avoid Useless Lymphadenectomies in High-Risk Upper Limb SCC. Annali Italiani di Chirurgia, 79, 67-71.
[32] Liu, Y.Y., Rozen, W.M. and Rahdon, R. (2011) Sentinel Lymph Node Biopsy for
Squamous Cell Carcinoma of the Extremities: Case Report and Review of the Literature. Anticancer Research, 31, 1443-1446.
[33] Krag, D.N., Anderson, S.J., Julian, T.B., Brown, A.M., Harlow, S.P., Ashikaga, T.,
Weaver, D.L., Miller, B.J, Jalovec, L.M., Frazier, T.G., Noyes, R.D., Robidoux, A.,
DOI: 10.4236/jct.2018.92014

143

Journal of Cancer Therapy

S. E. Díaz et al.
Scarth, H.M., Mammolito, D.M., McCready, D.R., Mamounas, E.P., Costantino, J.P.
and Wolmark, N. (2007) National Surgical Adjuvant Breast and Bowel Project.
Technical Outcomes of Sentinel-Lymph-Node Resection and Conventional Axillary-Lymph-Node Dissection in Patients with Clinically Node-Negative Breast
Cancer: Results from the NSABP B-32 Randomised Phase III Trial. Lancet Oncology, 8, 881-888. https://doi.org/10.1016/S1470-2045(07)70278-4
[34] Lucci, A., McCall, L.M., Beitsch, P.D., Witworth, P.W., Reintgen, D.S., Blumencranz, P.W., Leitch, A.M., Saha, S., Hunt, K.K. and Giuliano, A.E. (2007) Surgical
Complications Associated with Sentinel Lymph Node Dissection (SLND) Plus Axillary Lymph Node Dissection Compared with SLND Alone in the American College
of Surgeons Oncology Group Trial Z0011. Journal of Clinical Oncology, 25, 36573663. https://doi.org/10.1200/JCO.2006.07.4062
[35] Mansel, R.E., Fallowfield, L., Kissin, M., Goyal, A., Newcombe, R.G., Dixon, J.M.,
Yiangou, C., Horgan, K., Bundred, N., Monypenny, I., England, D., Sibbering, M.,
Abdullah, T.I., Barr, L., Chetty, U., Sinnett, D.H., Fleissig, A., Clarke, D. and Ell, P.J.
(2006) Randomized Multicenter Trial of Sentinel Node Biopsy versus Standard
Axillary Treatment in Operable Breast Cancer: The ALMANAC Trial. Journal of
the National Cancer Institute, 98, 599-609. https://doi.org/10.1093/jnci/djj158
[36] Morton, D.L., Cochran, A.J., Thompson, J.F., Elashoff, R., Essner, R., Glass, E.C.,
Mozzillo, N., Nieweg, O.E., Roses, D.F., Hoekstra, H.J., Karakousis, C.P., Reintgen,
D.S., Coventry, B.J., Wang, H. and the Multicenter Selective Lymphadenectomy
Trial Group. (2005) Sentinel Node Biopsy for Early-Stage Melanoma: Accuracy and
Morbidity in MSLT-I, an International Multicenter Trial. Annals of Surgical Oncology, 242, 302-311. https://doi.org/10.1097/01.sla.0000181092.50141.fa
[37] Thompson, J.F., Niewind, P., Uren, R.F., Bosch, C.M., Howman-Giles, R. and
Vrouenraets, B.C. (1997) Single-Dose Isotope Injection for Both Preoperative
Lymphoscintigraphy and Intraoperative Sentinel Lymph Node Identification in
Melanoma Patients. Melanoma Research, 7, 500-506.
https://doi.org/10.1097/00008390-199712000-00009
[38] Garcia, O., Vergara, E. and Duarte, C. (2011) Sentinel Node in Cutaneous Malignant Melanoma in the Trunk and Extremities: Experience at the National Cancer
Institute, Bogotá, Colombia, 2000-2007. Revista Colombiana De Cancerología, 15,
119-126. https://doi.org/10.1016/S0123-9015(11)70060-9
[39] Ross, A.S. and Schmults, C.D. (2006) Sentinel Lymph Node Biopsy in Cutaneous
Squamous Cell Carcinoma: A Systematic Review of the English Literature. Dermatologic Surgery, 32, 1309-1321. https://doi.org/10.1097/00042728-200611000-00001

DOI: 10.4236/jct.2018.92014

144

Journal of Cancer Therapy

