[ Surgical Management of
Melanoma

KENNETH M. JOYCE

Department of Plastic & Reconstructive Surgery, Galway University Hospital,
Galway, Ireland

Author for correspondence: Kenneth M. Joyce, Department of Plastic &
Reconstructive Surgery, Galway University Hospital, Galway, Ireland.
E-mail: kennethjoyce 1 @gmail.com

Doi: http://dx.doi.org/10.15586/codon.cutaneousmelanoma.2017.ch7

Abstract This chapter discusses the surgical principles in the management of
melanoma. Surgery remains the mainstay of treatment of primary melanoma,
and in the majority of cases it is curative. Appropriate surgical management is
critical for the diagnosis, staging, and optimal treatment of both in situ and inva-
sive primary cutaneous melanoma. Surgical management is dependent on the
stage of the disease, and therefore this chapter evaluates localized, regional, and
metastatic disease. The concept of sentinel lymph node biopsy is discussed
along with its benefits, pitfalls, and prognostic significance. Furthermore, sev-
eral important surgical issues are discussed, including the extent of surgical
margins, Mohs micrographic surgery for melanoma in situ, and the role of
metastasectomy.
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Surgical Management of Melanoma

I Introduction

The incidence of melanoma is increasing worldwide, with most cases diagnosed
at an early stage. However, unlike many other cancers, the mortality rate for mela-
noma remains stable largely as a result of decreasing mortality among younger
individuals and increasing mortality among older individuals. Surgery remains
the mainstay of treatment of primary melanoma, and in the majority of cases it is
curative. Appropriate surgical management is critical for the diagnosis, staging,
and optimal treatment of invasive primary cutaneous melanoma. The goals of
surgery include histologic confirmation of the diagnosis, accurate microstaging,
followed by appropriate excision of the margin around the primary site to mini-
mize the risk of local recurrence. This chapter describes the surgical management
of the primary site, the regional lymph node basin, as well as surgical options for
distant disease.

| Surgical Treatment of Localized Disease

Surgery remains the best option for cure in localized, invasive melanoma, with an
overall 5-year survival rate of 92% (1). Wide local excision is the current standard
of care for localized cutaneous melanoma. This wide excision contrasts to a nar-
row excision (1-2 mm) used to biopsy a lesion clinically suspicious for melanoma.
A biopsy will provide the pathologist with a specimen that can then be examined
to confirm the diagnosis of melanoma and determine the Breslow thickness. The
margin required when carrying out a wide local excision is determined by the
Breslow thickness. When carrying out a wide local excision, the excised specimen
should extend down to the level of the underlying muscular fascia. Currently,
there isno evidence to suggest that excising the underlying fascia leads to improved
outcome (2).

REVIEW OF CURRENT GUIDELINES FOR EXCISION

Standards are well established for peripheral margins of excision (Table 1). These
guidelines are based on data from randomized controlled trials. The excision
margins are measured intraoperatively on the skin. Current guidelines for
melanoma in situ recommend a 5 mm-1 c¢cm peripheral margin. For large mela-
noma, in situ surgical margins >0.5 cm may be necessary to achieve histologi-
cally negative margins. A 0.5-cm margin for lentigo maligna melanoma in situ on
the head and neck often results in an incomplete excision (4). This is often man-
aged as a staged procedure, where histological clearance is confirmed prior to
definitive reconstruction. A depth of excision that includes subcutaneous fat is
generally sufficient for melanoma in situ (5).

MOHS MICROGRAPHIC SURGERY

Mohs micrographic surgery (MMS) is a surgical procedure which involves
stepwise tangential excision of specimen margins up to normal-appearing skin,



TABLE 1 Recommended Margins for Surgical
Excision

Tumor thickness Recommended clinical margins?

In situ 0.5-1.0 cm

<1.00 mm 1.0 cm

1.01-2.00 mm 1-2 cm

2.01-4.00 mm 2.0 cm

>4.01 mm 2.0cm

Guidelines from National Comprehensive Cancer Network on Melanoma 2016 (3).

followed by immediate microscopic examination of the entire surgical margin.
In contrast to surgical excision, MMS allows for the examination of 100% of
the peripheral margins. Despite the advantages of MMS as a tissue-sparing
procedure, controversy surrounds the use of frozen sections to identify malig-
nant melanocytic cells (6). Pathological difficulties encountered include:
vacuolated keratinocytes mimicking melanocytes, processing artifact, and
dermal inflammatory cells that may obscure the melanocytes in frozen sec-
tions (7). MMS is a useful approach for clinically ill-defined lentigo maligna
lesions; however, its use is not generally supported for invasive melanoma.
Although the literature is controversial, enough studies exist with 5-year
follow-up to suggest this approach is superior to traditional surgical excision
in ill-defined lentigo maligna lesions (8). The central component of the tumor
specimen should always be sent for permanent section assessment to rule out
an invasive component. Mohs is not an acceptable modality for invasive
melanoma.

| Clinically Negative Regional Lymph Nodes

SENTINEL LYMPH NODE BIOPSY

Concept

Since its introduction in 1992, Sentinel Lymph Node Biopsy (SLNB) has
become an established investigation in melanoma (9). Lymphatic mapping
and SLNB is the standard approach for the management of patients with
melanoma in whom there is a substantial risk of regional node metastasis.
The concept behind lymphatic mapping is that sites of cutaneous melanoma
have stepwise patterns of lymphatic spread and that one or more nodes are
the first to be involved with metastatic disease within a given lymph node
basin. If the sentinel lymph nodes are not involved, the entire basin should
be free of tumor (10).
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Indications

Sentinel node biopsy is indicated for melanomas >1.0 mm in Breslow thickness.
There is no consensus regarding the application or clinical implications of SLNB
in patients whose melanomas are <1 mm in thickness, and indications continue
to evolve (Table 2). Based on available evidence, high-risk patients with melano-
mas between 0.75 and 1.00 mm in thickness may be appropriate candidates to
be considered for SLN biopsy; however, there is little rationale in performing
SLNB on the overwhelming majority of patients with melanomas <0.75 mm in
thickness (14).

Sentinel node sensitivity and specificity

Morton et al. reported the sensitivity rate of SLNB as 95.3% overall: 99.3% for the
groin, 95.3% for the axilla, and 84.5% for the neck basins (15). Reported rates of
SN metastasis are 12 to 20% for 1- to 2-mm melanomas, 28 to 33% for 2- to
4-mm melanomas, and 28 to 44% for melanomas thicker than 4 mm (16). The
rate of false-negative SLNB in thin melanomas was reported in a recent meta-
analysis to be 12.5% (17). Current standard therapy for patients with a positive
SLNB is completion dissection of all involved nodal basins. The recent DeCOG-
SLT trial showed for patients with micrometastatic sentinel node disease (metas-
tases <1l mm diameter), no survival benefit was present comparing nodal
observation and completion lymphadenectomy (18).

TABLE 2 Current Guidelines for Performing
SLNB

Guideline Year

National Comprehensive Cancer Network Practice Guidelines (NCCN) (3):

“In general, SLNB is not recommended for primary melanoma <0.75 mm thick. For 2017
melanomas 0.76-1.00 mm, SLNB may be considered in the appropriate clinical
context”

National Institute of Clinical Excellence (NICE) (11):

“Do not offer imaging or sentinel lymph node biopsy to people who have stage 1A 2015
melanoma or those who have stage IB melanoma with a Breslow thickness of 1 mm
or less”

American Society of Clinical Oncology and Society of Surgical Oncology Joint
Clinical Practice Guideline (ASCO/SSO) (12): 2012
“Available evidence does not support routine SLN biopsy for patients with melanomas
that are T1 or <Imm Breslow thickness although it may be considered in selected
high-risk cases”
Such high-risk factors may include Breslow thickness >0.75 mm, ulceration, or mitoses
>1/mm?

European Society for Medical Oncology (ESMO) (13):
“SLN biopsy should be performed for tumour thickness of >1mm and/or ulceration” 2012



Benefit

A positive SLNB is the best predictor of recurrence and survival in patients with
clinically node negative cutaneous melanoma (19). Indications for performing
SLNB is a balance between the likelihood of finding a positive SLN, the risk of the
procedure, as well as the likely benefits that will accrue to the patient from the
knowledge of their SLN status (14). It selects appropriate patients for completion
lymph node dissection with potential for regional disease control. It also identifies
a homogenous group of patients who may benefit from adjuvant therapy and
enrollment in clinical trials.

Potential risks

Sentinel node biopsy carries significantly less risk of complications compared to
lymph node dissection. Sentinel node biopsy has an overall complication rate of
5% (20). Potential complications include infection (1%), lymphedema (0.7%),
hematoma/seroma (2%), and sensory nerve injury (0.2%) (20). Furthermore,
there is a risk of incorrectly biopsying a node which is not the sentinel node for
the primary site, that is, a false-negative sentinel node. This is relatively high in
head and neck melanomas, with a false-positive rate of 18-29% reported in some
studies (21).

The multicenter selective lymphadenectomy trial

The landmark Multicenter Selective Lymphadenectomy Trial-I (MSLT-I) is the
largest trial comparing the use of SLNB and elective lymph node dissection
(ELND) to observe patients with intermediate thickness melanomas in determin-
ing prognosis and its impact on survival (15, 22). Long-term data from the
MSLT-I show improved 10-year disease-free survival but fail to show improved
melanoma-specific survival (22). The MSLT-I reported their morbidity associated
with SLNB to be 10.1%, with nearly half of these complications from seroma or
hematoma, followed by infection (4.6%) and wound dehiscence (1.2%) (15).
The recent MSLT-TIR trial showed that complete lymph node dissection, following
a positive sentinel node biopsy, increased the rate of regional disease control
and provided prognostic information but did not increase melanoma-specific
survival (23).

| Elective Lymph Node Dissection

There are two different approaches toward lymphadenectomy: prophylactic or
ELND of the regional nodes draining the primary tumor versus delayed lymph-
adenectomy only when recurrences occur in the nodal basin (24). Opponents of
ELND consider prophylactic excision of lymph nodes unnecessary because the
incidence of histologically positive regional nodes at the time of resection of the
primary melanoma in patients with clinical Stage I disease is only 20% (25).
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Prior to the introduction of SLNB, ELND was advocated as an approach to the
regional lymph nodes. However, the success of SLNB in predicting regional
lymph node involvement has obviated a possible role for ELND. Multiple pro-
spective randomized trials were conducted to evaluate the role of ELND, but
these did not confirm a substantial survival benefit from ELND (26). ELND
should not be considered in treating patients with melanoma.

| Clinically Apparent Regional Lymph Nodes

THERAPEUTIC LYMPHADENECTOMY

Regional lymph node involvement can be diagnosed cytologically using either
fine needle aspirate or image-guided biopsy. Therapeutic lymphadenectomy is the
preferred treatment in patients with regional clinical lymph node involvement
from melanoma (27). The 10-year survival rate in patients with metastatic involve-
ment of regional lymph nodes is approximately 20-40% (28). The tumour bur-
den within the regional lymph node is an important prognostic factor, with a high
nodal involvement associated with a poorer outcome (28). Since melanoma has a
high risk of involvement of multiple regional lymph nodes within a nodal basin,
a complete regional lymphadenectomy, rather than partial dissection or sampling,
is necessary (29). In the axillary basin, a complete dissection (levels I, II, and IIT)
should be carried out. The role of a deep ilioinguinal dissection is controversial,
since no survival benefit has been demonstrated with the addition of a more
extensive dissection (30). Some surgeons choose to include a deep ilioinguinal
dissection to the superficial inguinal node dissection when the highest superficial
node (Cloquet’s node) contains metastatic melanoma. However, this practice is
disputed, and not standard of care (30).

SURGICAL CONSIDERATIONS

In the head and neck region, lymph nodes at risk for metastatic melanoma include
the parotid, cervical (levels I through V), and post-auricular and occipital nodal
basins. Typically, lesions in the face and anterior scalp drain to the parotid and
cervical levels I-IV (31). Lesions in the posterior scalp drain to cervical levels II-V,
and occipital and post-auricular basins (31). Most frequently, a functional neck
dissection is performed, thereby preserving the internal jugular vein, sternoclei-
domastoid muscle, and the spinal accessory nerve.

Axillary lymphadenectomy should involve lymphatic clearing of levels I-III.
This can be achieved through an S-shaped incision with attention during dissec-
tion to protect the axillary vein, and the long thoracic, thoracodorsal, and medial
pectoral nerves.

Inguinal lymphadenectomy involves dissection of the superficial (ingui-
nal) with or without the deep (ilioinguinal) nodes. Access is through a straight
incision just below and parallel to the inguinal ligament, with extensions onto
the abdomen laterally or down the thigh medially if needed. The superficial
nodes lie within the femoral triangle (bounded by the adductor longus muscle
medially, the sartorius muscle laterally, and the inguinal ligament superiorly).



A sartious muscle transposition to protect the femoral vessels is often carried
out to protect against postoperative wound problems, especially if adjuvant
radiotherapy may be necessary (32). More recently, minimally invasive ingui-
nal lymphadenectomy can be carried out, which obviates the need for routine
sartorius muscle transposition (33).

I In Transit Metastatic Disease

In transit metastatic disease includes any skin or subcutaneous metastases that are
more than 2 cm from the primary lesion but are not beyond the regional nodal
basin (34). Satellite metastases are defined as lesions occurring within 2 cm of the
primary tumor. In the absence of distant metastatic disease, surgical excision is
the treatment of choice when feasible. Regional chemotherapy in the form of iso-
lated limb perfusion (ILP) or isolated limb infusion (ILI) is reserved for unresect-
able recurrent disease. ILP allows higher concentrations of drugs to be administered
to the affected limb without systemic toxic effects. This is done by surgically sepa-
rating the inflow and outflow, of the affected limb, from the rest of the body (35).
ILT involves percutaneously placed venous and arterial catheters to allow infusion
of chemotherapy via an arterial catheter, and a pneumatic tourniquet is used prox-
imally to isolate the extremity (36). ILI differs from ILP in that ILI circulates blood
in an affected extremity at a much slower rate than ILP and for only 30 min, and
hyperthermia is not achieved (35). There are no randomized controlled trials
comparing ILP to ILI, but recent studies showed the overall response rate was
higher with TLP than with ILI (79% in 294 patients vs. 64% in 313 patients), but
ILP resulted in more grade 5 toxicity (37). If neither surgery nor regional chemo-
therapy is appropriate, radiation therapy may provide palliative benefit.
Furthermore, talimogene laherparepvec (T-VEC) is an option to treat unresect-
able, injectable, cutaneous, dermal, subcutaneous, or nodal metastases for patients
with limited visceral disease (38).

I Surgical Treatment of Metastatic Melanoma

The introduction of effective systemic therapies (e.g., BRAF/MEK, Anti-CTLA4,
and PD-1 inhibitors) for patients with metastatic melanoma has altered the
approach to management of patients with metastatic disease (39). Surgical metas-
tasectomy plays a role in carefully selected patients who have limited sites of
metastatic disease, either at first presentation of metastatic disease or if they have
had a high-quality response to immunotherapy or potentially molecularly targeted
therapy (40).

For in transit or satellite metastases confined to skin and subcutaneous tissue,
the most appropriate management is complete excision with a small margin (41).
Although widespread metastatic disease usually develops in most cases, complete
resection of metastatic disease is associated with prolonged survival in up to 40%
of cases (42). Symptomatic, easily resected metastases are also appropriately
resected in a palliative setting, even in patients with multiple other sites of
disease.
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| Conclusion

Surgery remains the best option for cure in localized, invasive melanoma, with an
overall 5-year survival rate of 92%. MMS is a useful approach for clinically ill-
defined lentigo maligna lesions; however, its use is not generally supported for
invasive melanoma. Sentinel node biopsy is indicated for melanomas >1 mm in
Breslow thickness.

Therapeutic lymphadenectomy is the preferred treatment in patients with
regional lymph node involvement, with a 10-year survival rate in approximately
20-40% of patients with metastatic involvement of regional lymph nodes

Conflict of interest: The author declares no potential conflicts of interest with
respect to research, authorship, and/or publication of this article.

Copyright and permission statement: To the best of my knowledge, the materi-
als included in this chapter do not violate copyright laws. All original sources have
been appropriately acknowledged and/or referenced. Where relevant, appropriate
permissions have been obtained from the original copyright holder(s).

| References

1. Torre LA, Bray E Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A. Global cancer statistics, 2012. CA
Cancer J Clin. 2015;65(2):87-108. http://dx.doi.org/10.3322/caac.21262
2. Hunger R, Seyed Jafari S, Angermeier S, Shafighi M. Excision of fascia in melanoma thicker than
2 mm: No evidence for improved clinical outcome. Br J Dermatol. 2014;171(6):1391-6. http://
dx.doi.org/10.1111/bjd.13478
3. Kunishige JH, Brodland DG, Zitelli JA. Margins for standard excision of melanoma in situ. ] Am Acad
Dermatol. 2013;69(1):164. http://dx.doi.org/10.1016/j.jaad.2013.01.040
4. Ethun CG, Delman KA. The importance of surgical margins in melanoma. ] Surg Oncol.
2016;113(3):339-45.
5. Dawn ME, Dawn AG, Miller SJ. Mohs surgery for the treatment of melanoma in situ: A review.
Dermatol Surg. 2007;33(4):395-402. http://dx.doi.org/10.1097/00042728-200704000-00001
6. Bub JL, Berg D, Slee A, Odland PB. Management of lentigo maligna and lentigo maligna mela-
noma with staged excision: A 5-year follow-up. Arch Dermatol. 2004;140(5):552-8. http://dx.doi.
org/10.1001/archderm.140.5.552
7. Erickson C, Miller SJ. Treatment options in melanoma in situ: Topical and radiation therapy, exci-
sion and Mohs surgery. Int ] Dermatol. 2010;49(5):482-91. http://dx.doi.org/10.1111/].1365-4632.
2010.04423.x
8. Morton DL, Wen D-R, Wong JH, Economou JS, Cagle LA, Storm FK, et al. Technical details of intra-
operative lymphatic mapping for early stage melanoma. Arch Surg. 1992;127(4):392-9. http://dx.doi.
org/10.1001/archsurg.1992.01420040034005
9. Reintgen D, Cruse CW, Wells K, Berman C, Fenske N, Glass F et al. The orderly progression of
melanoma nodal metastases. Ann Surg. 1994;220(6):759. http://dx.doi.org/10.1097/00000658-199
412000-00009
10. Joyce K, McInerney N, Joyce C, Jones D, Hussey A, Donnellan P, et al. A review of sentinel lymph
node biopsy for thin melanoma. Ir J Med Sci. 2015;184(1):119-23. http://dx.doi.org/10.1007/
s11845-014-1221-1
11. Morton D, Cochran A, Thompson J, Elashoff R, Essner R, Glass E, et al. Multicenter Selective
Lymphadenectomy Trial Group: Sentinel node biopsy for early-stage melanoma: Accuracy and


http://dx.doi.org/10.3322/caac.21262
http://dx.doi.org/10.1111/bjd.13478
http://dx.doi.org/10.1111/bjd.13478
http://dx.doi.org/10.1016/j.jaad.2013.01.040
http://dx.doi.org/10.1097/00042728-200704000-00001
http://dx.doi.org/10.1001/archderm.140.5.552
http://dx.doi.org/10.1001/archderm.140.5.552
http://dx.doi.org/10.1111/j.1365-4632.2010.04423.x
http://dx.doi.org/10.1111/j.1365-4632.2010.04423.x
http://dx.doi.org/10.1001/archsurg.1992.01420040034005
http://dx.doi.org/10.1001/archsurg.1992.01420040034005
http://dx.doi.org/10.1097/00000658-199412000-00009
http://dx.doi.org/10.1097/00000658-199412000-00009
http://dx.doi.org/10.1007/s11845-014-1221-1
http://dx.doi.org/10.1007/s11845-014-1221-1

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Joyce KM m

morbidity in MSLT-1, an international multicenter trial. Ann Surg. 2005;242(3):302—11. http://dx.doi.
0rg/10.1097/01.s1a.0000181092.50141.fa

Rousseau DL, Ross MI, Johnson MM, Prieto VG, Lee JE, Mansfield PF, et al. Revised American Joint
Committee on Cancer staging criteria accurately predict sentinel lymph node positivity in clinically
node-negative melanoma patients. Ann Surg Oncol. 2003;10(5):569-74. http://dx.doi.org/10.1245/
AS0.2003.09.016

Valsecchi ME, Silbermins D, de Rosa N, Wong SL, Lyman GH. Lymphatic mapping and sentinel
lymph node biopsy in patients with melanoma: A meta-analysis. J Clin Oncol. 2011;29(11):1479-87.
http://dx.doi.org/10.1200/JC0O.2010.33.1884

Leiter U, Stadler R, Mauch C, Hohenberger W, Brockmeyer N, Berking C, et al. Complete lymph
node dissection versus no dissection in patients with sentinel lymph node biopsy positive melanoma
(DeCOG-SLT): A multicentre, randomised, phase 3 trial. Lancet Oncol. 2016;17(6):757-67. http://
dx.doi.org/10.1016/51470-2045(16)00141-8

Wagner JD, Ranieri ], Evdokimow DZ, Logan T, Chuang T-Y, Johnson CS, et al. Patterns of initial recur-
rence and prognosis after sentinel lymph node biopsy and selective lymphadenectomy for melanoma.
Plast Reconstr Surg. 2003;112(2):486-97. http://dx.doi.org/10.1097/01.PRS.0000070989.23469.1F
Wrightson WR, Wong SL, Edwards MJ, Chao C, Reintgen DS, Ross MI, et al. Complications associated
with sentinel lymph node biopsy for melanoma. Ann Surg Oncol. 2003;10(6):676-80. http://dx.doi.
org/10.1245/AS0.2003.10.001

Leiter U, Eigentler TK, Hafner H-M, Krimmel M, Uslu U, Keim U, et al. Sentinel lymph node dissec-
tion in head and neck melanoma has prognostic impact on disease-free and overall survival. Ann Surg
Oncol. 2015;22(12):4073-80. http://dx.doi.org/10.1245/s10434-015-4439-x

Morton DL, Thompson JE Cochran AJ, Mozzillo N, Nieweg OE, Roses DF, et al. Final trial report of
sentinel-node biopsy versus nodal observation in melanoma. N Engl ] Med. 2014;370(7):599-6009.
http://dx.doi.org/10.1056/NEJMoal 310460

Faries MB, Thompson JE Cochran AJ, Andtbacka RH, Mozzillo N, Zager JS, et al. Completion dissec-
tion or observation for sentinel-node metastasis in melanoma. N Engl J Med. 2017;376(23):2211-22.
http://dx.doi.org/10.1056/NEJMoal613210

Lens MB, Dawes M, Goodacre T, Newton-Bishop JA. Elective lymph node dissection in patients
with melanoma: Systematic review and meta-analysis of randomized controlled trials. Arch Surg.
2002;137(4):458-61. http://dx.doi.org/10.1001/archsurg.137.4.458

Hein D, Moy R. Elective lymph node dissection in stage I malignant melanoma: A meta-analysis.
Melanoma Res. 1992;2(4):273-8. http://dx.doi.org/10.1097/00008390-199211000-00008

Balch CM, Soong S-J, Ross MI, Urist MM, Karakousis CP, Temple W]J, et al. Long-term results of
a multi-institutional randomized trial comparing prognostic factors and surgical results for inter-
mediate thickness melanomas (1.0 to 4.0 mm). Ann Surg Oncol. 2000;7(2):87-97. http://dx.doi.
org/10.1007/510434-000-0087-9

Voit CA, van Akkooi AC, Schéfer-Hesterberg G, Schoengen A, Schmitz PI, Sterry W, et al. Rotterdam
criteria for sentinel node (SN) tumor burden and the accuracy of ultrasound (US)-guided fine-needle
aspiration cytology (FNAC): Can US-guided FNAC replace SN staging in patients with melanoma?
J Clin Oncol. 2009;27(30):4994-5000. http://dx.doi.org/10.1200/JC0O.2008.19.0033

Balch CM, Soong S-J, Gershenwald JE, Thompson JF, Reintgen DS, Cascinelli N, et al. Prognostic
factors analysis of 17,600 melanoma patients: Validation of the American Joint Committee on
Cancer melanoma staging system. J Clin Oncol. 2001;19(16):3622-34. http://dx.doi.org/10.1200/
JCO.2001.19.16.3622

Rossi C, Mozzillo N, Maurichi A, Pasquali S, Quaglino P, Borgognoni L, et al. The number of excised
lymph nodes is associated with survival of melanoma patients with lymph node metastasis. Ann
Oncol. 2014;25(1):240-6. http://dx.doi.org/10.1093/annonc/mdt510

Badgwell B, Xing Y, Gershenwald JE, Lee JE, Mansfield PE Ross MI, et al. Pelvic lymph node dissec-
tion is beneficial in subsets of patients with node-positive melanoma. Ann Surg Oncol. 2007;14(10):
2867-75. http://dx.doi.org/10.1245/s10434-007-9512-7

Klop WMC, Veenstra HJ, Vermeeren L, Nieweg OE, Balm AJ, Lohuis PJ. Assessment of lymphatic
drainage patterns and implications for the extent of neck dissection in head and neck melanoma
patients. J Surg Oncol. 2011;103(8):756-60. http://dx.doi.org/10.1002/js0.21865


http://dx.doi.org/10.1097/01.sla.0000181092.50141.fa
http://dx.doi.org/10.1097/01.sla.0000181092.50141.fa
http://dx.doi.org/10.1245/ASO.2003.09.016
http://dx.doi.org/10.1245/ASO.2003.09.016
http://dx.doi.org/10.1200/JCO.2010.33.1884
http://dx.doi.org/10.1016/S1470-2045(16)00141-8
http://dx.doi.org/10.1016/S1470-2045(16)00141-8
http://dx.doi.org/10.1097/01.PRS.0000070989.23469.1F
http://dx.doi.org/10.1245/ASO.2003.10.001
http://dx.doi.org/10.1245/ASO.2003.10.001
http://dx.doi.org/10.1245/s10434-015-4439-x
http://dx.doi.org/10.1056/NEJMoa1310460
http://dx.doi.org/10.1056/NEJMoa1613210
http://dx.doi.org/10.1001/archsurg.137.4.458
http://dx.doi.org/10.1097/00008390-199211000-00008
http://dx.doi.org/10.1007/s10434-000-0087-9
http://dx.doi.org/10.1007/s10434-000-0087-9
http://dx.doi.org/10.1200/JCO.2008.19.0033
http://dx.doi.org/10.1200/JCO.2001.19.16.3622
http://dx.doi.org/10.1200/JCO.2001.19.16.3622
http://dx.doi.org/10.1093/annonc/mdt510
http://dx.doi.org/10.1245/s10434-007-9512-7
http://dx.doi.org/10.1002/jso.21865

m Surgical Management of Melanoma

28.

20.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

42.

Bartlett EK, Meise C, Bansal N, Fischer JP, Low DW, Czerniecki BJ, et al. Sartorius transposition
during inguinal lymphadenectomy for melanoma. J Surg Res. 2013;184(1):209-15. http://dx.doi.
org/10.1016/j js5.2013.04.033

Delman KA, Kooby DA, Ogan K, Hsiao W, Master V. Feasibility of a novel approach to inguinal lymph-
adenectomy: Minimally invasive groin dissection for melanoma. Ann Surg Oncol. 2010;17(3):731-7.
http://dx.doi.org/10.1245/s10434-009-0816-7

Balch CM, Gershenwald JE, Soong S-J, Thompson JE Atkins MB, Byrd DR, et al. Final version of
2009 AJCC melanoma staging and classification. J Clin Oncol. 2009;27(36):6199-206. http://dx.doi.
org/10.1200/]C0O.2009.23.4799

Eggermont AM, de Wilt JH, ten Hagen TL. Current uses of isolated limb perfusion in the clinic
and a model system for new strategies. Lancet Oncol. 2003;4(7):429-37. http://dx.doi.org/10.1016/
S1470-2045(03)01141-0

Beasley GM, Petersen RP, Yoo J, McMahon N, Aloia T, Petros W, et al. Isolated limb infusion for in-
transit malignant melanoma of the extremity: A well-tolerated but less effective alternative to hyper-
thermic isolated limb perfusion. Ann Surg Oncol. 2008;15(8):2195-205. http://dx.doi.org/10.1245/
$10434-008-9988-9

Beasley GM, Caudle A, Petersen RP, McMahon NS, Padussis J, Mosca PJ, et al. A multi-institutional
experience of isolated limb infusion: Defining response and toxicity in the US. J Am Coll Surg.
2009;208(5):706-15. http://dx.doi.org/10.1016/j.jamcollsurg.2008.12.019

Sloot S, Rashid OM, Zager JS. Intralesional therapy for metastatic melanoma. Exp Opin Pharmacother.
2014;15(18):2629-39. http://dx.doi.org/10.1517/14656566.2014.967682

Leung AM, Hari DM, Morton DL. Surgery for distant melanoma metastasis. Cancer J. 2012;18(2):176.
http://dx.doi.org/10.1097/PPO.0b013e31824bc981

Ollila DW. Complete metastasectomy in patients with stage IV metastatic melanoma. Lancet Oncol.
2006;7(11):919-24. http://dx.doi.org/10.1016/51470-2045(06)70938-X

Testori A, Faries MB, Thompson JF, Pennacchioli E, Deroose JP, Van Geel AN, et al. Local and intral-
esional therapy of in-transit melanoma metastases. ] Surg Oncol. 2011;104(4):391-6. http://dx.doi.
org/10.1002/j50.22029

Sosman JA, Moon J, Tuthill RJ, Warneke JA, Vetto JT, Redman BG, et al. A phase 2 trial of com-
plete resection for stage IV melanoma. Cancer. 2011;117(20):4740-6. http://dx.doi.org/10.1002/
cner.26111

Coit DG, Thompson JA, Algazi A, Andtbacka R, Bichakjian CK, Carson WE, et al. NCCN guidelines
insights: Melanoma, version 3.2016. J Natl Compr Cancer Netw. 2016;14(8):945-58. http://dx.doi.
org/10.6004/jncecn.2016.0101

National Institute for Health and Care Excellence. Melanoma: Assessment and management:
NICE guideline. 2015. Available from: https://www.nice.org.uk/guidance/ngl4?unlid=9428486
62015114152954

Gershenwald JE, editor. Evidence-based clinical practice guidelines on the use of sentinel lymph
node biopsy in melanoma. Am Soc Clin Oncol. 2013;33:¢320. http://dx.doi.org/10.1200/EdBook_
AM.2013.33.e320

Dummer R, Hauschild A, Guggenheim M, Keilholz U, Pentheroudakis G. Cutaneous melanoma:
ESMO clinical practice guidelines for diagnosis, treatment and follow-up. Ann Oncol. 2012;23(Suppl
7):vii86-91. http://dx.doi.org/10.1093/annonc/mds229


http://dx.doi.org/10.1016/j.jss.2013.04.033
http://dx.doi.org/10.1016/j.jss.2013.04.033
http://dx.doi.org/10.1245/s10434-009-0816-7
http://dx.doi.org/10.1200/JCO.2009.23.4799
http://dx.doi.org/10.1200/JCO.2009.23.4799
http://dx.doi.org/10.1016/S1470-2045(03)01141-0
http://dx.doi.org/10.1016/S1470-2045(03)01141-0
http://dx.doi.org/10.1245/s10434-008-9988-9
http://dx.doi.org/10.1245/s10434-008-9988-9
http://dx.doi.org/10.1016/j.jamcollsurg.2008.12.019
http://dx.doi.org/10.1517/14656566.2014.967682
http://dx.doi.org/10.1097/PPO.0b013e31824bc981
http://dx.doi.org/10.1016/S1470-2045(06)70938-X
http://dx.doi.org/10.1002/jso.22029
http://dx.doi.org/10.1002/jso.22029
http://dx.doi.org/10.1002/cncr.26111
http://dx.doi.org/10.1002/cncr.26111
http://dx.doi.org/10.6004/jnccn.2016.0101
http://dx.doi.org/10.6004/jnccn.2016.0101
https://www.nice.org.uk/guidance/ng14?unlid=942848662015114152954
https://www.nice.org.uk/guidance/ng14?unlid=942848662015114152954
http://dx.doi.org/10.1200/EdBook_AM.2013.33.e320
http://dx.doi.org/10.1200/EdBook_AM.2013.33.e320
http://dx.doi.org/10.1093/annonc/mds229

