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Chapter 6

Deep lymph node metastases in the groin significantly affect 
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Deep lymph node metastases in the groin

Abstract

Background

In order to define patients eligible for only a superficial groin dissection or a combined superficial and 

deep groin dissection, this study aimed to determine the incidence of deep lymph node metastases 

(LNM) in melanoma patients metastasized to the groin, to identify patient and melanoma factors that 

predict deep nodal involvement, and to analyze the impact of deep nodal involvement on survival and 

recurrence. 

Methods

Patients who underwent a combined superficial (inguinal) and deep (iliac and obturator) Completion 

or Therapeutic lymph node dissection (CLND or TLND) of the groin between 1994 and 2012 were 

analyzed.

Results

Deep LNM were present in 8 of 62 CLND patients (13%) and in 21 of 67 TLND patients (31%). More 

than 3 superficial LNM was the only independent predictor for deep LNM in both CLND and TLND 

patients. The 5-year Melanoma Specific Survival (MSS) for CLND and TLND patients with deep LNM 

was 14.3% and 16.6%, and was significantly worse (HR:3.39, 95%CI:1.34-8.58, P=0.010 and HR:2.01, 

95%CI:1.04-3.88, P=0.039) compared to CLND and TLND patients without deep LNM (5-year MSS: 

54.1% and 37.2%). 

Conclusions

The present study showed that LNM in the deep area of the groin are fairly common in both CLND and 

TLND patients and significantly affect prognosis, especially in CLND patients. The presence of deep 

nodal involvement can only be predicted by the number of superficial lymph node metastases. 
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Introduction

Lymph node metastases (LNM) are common in melanoma patients. They are usually detected clinically 

by the patient or clinician or using a Sentinel Lymph Node Biopsy (SLNB). 1 The SLNB is a minimally 

invasive staging procedure recommended by the American Joint Committee on Cancer (AJCC) 2 and 

is widely accepted and recommended by the Society of Surgical Oncology (SSO) and the American 

Society of Clinical Oncology (ASCO) in patients with ≥1mm melanoma. 3 

According to the incubator hypothesis, the primary melanoma spreads primarily to sentinel nodes in 

the regional lymph basin, where the metastatic melanoma cells may survive and grow slowly or remain 

latent before, in some patients, spreading to distant sites. 4 Hypothetically, if the regional metastatic 

disease could be removed prior to systemic spread, the patient would be cured.

Melanoma patients with regional metastases detected by SLNB are generally treated with a Completion 

Lymph Node Dissection (CLND) or alternatively monitored with ultrasound in the Multicenter Selective 

Lymphadenectomy Trial II (MSLT-II). 5 Patients with palpable nodal (Stage IIIB/C) are first staged using 

FDG-PET/CT (Fluorodeoxyglucose Positron Emission Tomography/Computed Tomography), when no 

distant metastatic disease is encountered these patients are treated by a so called Therapeutic Lymph 

Node Dissection (TLND) with or without adjuvant systemic and/or radiation therapy. 6,7 

 Combined superficial & deep LND for patients with LNM in the groin showed to have better survival 

rates and a decreased risk for local failure compared to solely superficial LND. 8-10 However, deep LND 

could increase the risk for postoperative morbidity including wound complications and edema, while 

in many patients the deep lymph nodes are not involved.11.  Therefore, it would be appropriate to omit 

deep lymph node dissection if one could predict a low risk for deep LNM. This might reduce the risk for 

morbidity without increasing the risk of local failure.12,13

In addition, a subgroup of patients might benefit from additional adjuvant treatment including sys-

temic and/or radiation therapy.6,7

The aim of the present study was to investigate the incidence of deep LNM in patients who underwent 

CLND or TLND of the groin and to find predictive factors for the presence of deep LNM.  Furthermore, 

the impact of the presence of deep LNM on survival and recurrence was analyzed.

Materials and Methods

Patients

Melanoma patients who underwent combined superficial (inguinal) and deep (iliac and obturator) 

LND of the groin at the University Medical Center Groningen (UMCG), the Netherlands, between 1994 

and 2012 were included. Patients were only included when the pathology report was clear on the 

superficial or deep (inguinal or iliac/obturator) localization of all dissected LNs. Patients with clinically 

detected LNM underwent combined superficial and deep TLND. Patients with a positive hematoxylin 

and eosin SLNB underwent either combined superficial and deep CLND or were monitored with nodal 

ultrasound, since the majority of these patients were included in the MSLT-II trial. Only the patients 
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that underwent CLND were included in this study. When the metastasis in the SLN was ≤1.0mm or only 

positive using immunohistochemistry a superficial CLND was performed and therefore these patients 

were excluded from the study.S

Surgical procedure

The surgical procedure is fully described in the Atlas of Advanced Operative Surgery. 14 The long-term 

morbidity of the procedure is limited. 11,15,16 However, the morbidity increases if patients are treated 

with adjuvant radiotherapy. 12,17-19 

Pathology

All LNs were marked according to their anatomical origin (inguinal, iliac or obturator). For histopatho-

logic analysis of the completely embedded LNs, 4 μm thick sections were stained with hematoxylin 

and eosin (H&E). The number of dissected LNs, size of the largest LN and presence of extranodular 

growth of the LNM were determined.

Data analysis

Characteristics of the patient (sex and age), primary melanoma (Breslow thickness, Clark level, 

ulceration, mitotic rate, histologic subtype, and primary disease site) and LNM (time to metastasis, 

extranodal growth pattern, total number of superficial and deep nodes, number of involved superficial 

and deep nodes, involved/total LNs (L/N) ratio, size of the largest nodal metastasis) were recorded and 

analyzed.

Both the Melanoma Specific Survival (MSS), with death due to melanoma as event after LND, and 

Disease Free Period (DFP), with any recurrence as event after LND, were calculated for CLND and TLND 

patients. Recurrences in the LNs of the groin and distant recurrences were recorded for all CLND and 

TLND patients.

The Chi square test was used to calculate whether there was a significant difference between CLND 

and TLND patients using a significant level of p<0.05 in categorical variables. For continuous variables 

the Mann-Whitney U test and the Independent T-test were used, depending on the distribution of the 

variable. Kaplan Meier curves for MSS and DFP were constructed and differences were assessed using 

the log-rank test. Cox regression analysis was used to calculate survival and recurrence differences, 

and hazard ratios (HR) for the presence of deep LNM. Univariate and multivariable logistic regres-

sion analysis were used to determine independent predictive factors for deep involved LNM. Using 

logistic regression, odds ratios (OR) with 95% Confidence Interval (CI) were calculated for patient and 

melanoma characteristics in CLND and TLND patients.
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Table 1. Patients and melanoma characteristics of all patients, CLND patients, and TLND patients

Characteristic All patients 

(n=129)

CLND (n=62) TLND (n=67) P

Gender Female 74 34 40 0.58

Male 55 28 27

Age Median (range) 54 (22-89) 53 (23-88) 56 (22-89) 0.18

<45 34 18 16 0.45

45-54 32 18 14

55-65 34 13 21

>65 29 13 16

Breslow thickness Median (range) 2.23  

(0.12-16)

2.95  

(0.8-13)

2.10  

(0.12-16)

0.10

<1mm 10 2 8 0.02

1-2mm 36 14 21

2-4mm 51 23 28

>4mm 25 18 7

Ulceration Absent 60 27 33 0.53

Present 49 25 24

Tumor mitotic rate Median (range) 5 (0-23) 5 (0-20) 5 (0-23) 0.90

Absent 7 2 5 0.57

Present 86 34 52

Clark level III 17 6 11 0.47

IV 89 41 48

V 12 7 5

Location melanoma Trunk 20 9 11 0.93

Leg 102 47 55

Histology SSM 68 33 35 0.31

NM 21 11 10

AL 7 1 6

Unknown 8 3 5

CLND: Completion Lymph Node Dissection. TLND: Therapeutic Lymph Node Dissection. PM: Primary Melanoma. 

OR: Odds Ratio. CI: Confidence Interval. SSM: Superficial Spreading Melanoma. NM: Nodular Melanoma. AL: 

Acral Lentiginous.

Results

Characteristics of patients and their disease

A total of 129 patients were included in this study. The median age was 54 (range 22-89) years, while 
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74 patients (57%) were female and 55 (43%) were male. Median follow-up was 23 (range 0-177) 

months. In 62 patients CLND was performed, whereas in 67 patients TLND was performed. Further 

patient and melanoma characteristics are shown in Table 1. 

Characteristics of lymph nodes

A total number of 2033 LNs were identified by means of histopatholgical analysis, with a mean of 

16 (range 4-38) LNs per patient. From the superficial and deep areas of the groin a mean of 10.4 

(range 2-26) and 5.3 (range 0-19) LNs were removed, respectively.  Additional metastatic disease in 

the superficial LNs was found in 29 of the 62 CLND patients (47%). Metastatic disease was present 

in the deep LNs in 8 of 62 CLND patients (13%) and in 21 of 67 TLND patients (31%), which was a 

significant difference (P=0.012). This association was confirmed by logistic regression in all patients, 

the OR for having LNM in the deep LNs when TLND was performed was 3.61 (95%CI: 1.27-10.44, 

P=0.016) compared to CLND. 

Table 2. Lymph node characteristics of all patients, CLND patients, and TLND patients

Characteristic All patients 

(n=129)

CLND (n=62) TLND (n=67) P

Time from PM to LNM in months Median (range) 4 (0-204) 1 (0-7) 50 (1-204)

Number of removed LNs Mean (range) 16 (4-38) 14 (4-37) 17 (5-38)

Number of positive LNs Mean (range) 3 (0-24) 2 (0-24) 4 (0-23)

Number of superficial LNs removed Mean (range) 10.4 (2-26) 9.1 (2-18) 11.5 (2-26)

Number of deep LNs removed Mean (range) 5.3 (0-19) 4.9 (0-19) 5.7 (0-17) 0.26

Positive superficial LNs Mean (range) 3.09 (1-17) 3.31 (1-12) 2.56 (1-17)

Positive deep LNs Mean (range) 2.93 (1-12) 4.0 (1-12) 2.52 (1-6) 0.37

Patients with (additional) positive LNs in 

the LND

N (%) 95 (74%) 29 (47%) 67 (100%) <0.001

Patients with positive superficial LNs N (%) 92 (71%) 28 (45%) 66 (99%)* <0.001

Patients with positive deep LNs N (%) 29 (22%) 8 (13%) 21 (31%) 0.012

Size of LNs in cm Mean (range) 2.9 (0.1-6.3) 2.8 (0.1-6.0) 3.0 (0.3-6.3) 0.49

Extracapsular growth Absent 49 14 35 0.47

Present 41 9 32

* This patient only had a deep lymph node metastasis, no superficial lymph nodes were suspicious for 

malignancy. CLND: Completion Lymph Node Dissection. TLND: Therapeutic Lymph Node Dissection. LNs: Lymph 

Nodes.
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The prediction of deep LNM

The only independent predictive factor for deep LNM in both CLND and TLND patients was the pres-

ence of more than 3 superficial LNM, predicting deep LNM with an OR of 20.00 (95%CI: 1.53-260.80, 

P=0.022) in CLND patients and 3.79 (95%CI:1.13-12.69, P=0.031) in TLND patients. In the univariate lo-

gistic regression, extranodal growth showed to be a predictor for deep LNM in TLND patients (OR:3.11, 

95%CI:1.05-9.19, P=0.040), however, in the multivariable analysis this factor was not a significant 

predictor (OR:2.00, 95%CI:0.62-6.46, P=0.245).

Survival and recurrence analysis

Median MSS of CLND patients with only superficial LNM was 48 (range 0-177) months, while for CLND 

patients with both superficial and deep LNM it was 21 (range 2-55) months. The MSS of CLND patients 

with only superficial LNM was 74.0% after 2 years and 54.1% after 5 years. The 2-year survival for 

CLND patients with both superficial and deep LNM in the groin was 28.6%, while the 5-year survival 

was 14.3% for the same group. Survival was significantly worse for patients with deep LNM (HR:3.39, 

95%CI:1.34-8.58, P=0.010) (Figure 1).

The median MSS for TLND patients with only superficial LNM was 34 (range 3-95) months, for TLND 

patients with involved deep LNs it was 22 (range 0-101) months. The 2-year MSS of TLND patients with 

only superficial LNM was 65.2% and the 5-year MSS was 37.2%, for TLND patients with both superficial 

and deep LNM this was 41.4% and 16.6%. MSS was significantly worse for patients with deep LNM 

(HR:2.01, 95%CI:1.04-3.88, P=0.039) (Figure 1).

The median DFP of CLND patients with only superficial LNM was 40 (range 0-174) months, for CLND 

patients with involved deep LNs it was 8 (range 0-18) months. The 2-year DFP of CLND patients with 

only superficial LNM in the groin was 62.8% and the 5-year DFP was 52.8%. A recurrence occurred 

in all CLND patients with deep LNM within 18 months, therefore the DFP was 0 for both 2 and 5 

years. The median DFP of TLND patients with only superficial LNM was 25 (range 0-95) months, for 

TLND patients with involved deep LNs it was 15 (range 0-101) months. The DFP for TLND patients 

with only superficial LNM in the groin was 41.5% after 2 years and 22.9% after 5 years, and for TLND 

patients with superficial and deep LNM these values were 20.0% and 6.7%. Disease free period was 

significantly worse for CLND and TLND patients with deep LNM (HR:4.67, 95%CI:1.90-11.52, P=0.002 

and HR:1.79, 95%CI:0.99-3.23, P=0.033) (Figure 2). The number of recurrences in the LNs of the groin 

and distant recurrences are presented in Table 2 for CLND and TLND patients with only superficial LNM 

or superficial and deep LNM. Distant recurrences were more common in CLND and TLND patients with 

deep LNM (75% and 59%) compared to CLND and TLND patients with only superficial LNM (13% and 

46%). In the CLND group this was a significant difference (χ2: 4.6, df 1, P=0.032) and the association 

between distant recurrences and the presence of deep LNM was confirmed with logistic regression 

(OR:5.53, 95%CI:1.02-30.10, P=0.048). In the TLND group this was not a significant difference.
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Discussion

Incidence of deep lymph node metastases

The present study showed that incidence of metastases in the deep LNs of the groin was significantly 

lower in CLND patients (13%) than in TLND patients (31%). This is probably due to that TLND patients 

with macrometastases are already in a poorer stage of disease, and therefore the disease has already 

spread further in comparison with the CLND patients with micrometastases. Incidence of metasta-

ses in deep LNs in CLND and TLND patients ranges from 6-17% and 23-55% in the literature. 10,13,20-29 

Therefore, considering this relatively high incidence of deep LNM it seems reasonable to perform a 

combined superficial & deep LND in both CLND and TLND patients.

Prediction of deep lymph node metastases in the groin

Ideally, superficial and deep LND is performed in one session. Therefore the presence of deep LNM 

in the groin should be preferably predicted before LND. However, the present study was unable to 

define patient or primary melanoma characteristics which predict the presence of deep LNM in the 

groin. Also other studies were not able to define histological or clinical factors to predict the presence 

of deep LNM. 8,25,26 Hence, it seems that the presence of deep LNM cannot be predicted using patient 

and primary melanoma factors.

Regarding SLN micrometastases, Zdzienicki et al. showed that none of the SLNB positive patients with  

micrometastases ≤1.0mm had  deep LNMs. Therefore it seems safe in these patients to solely perform 

a superficial LND. 26 In our institution, SLNB positive patients with micrometastasis ≤1.0mm  are already 

treated with  a superficial LND and therefore these patients were not included in this study.

The present study showed that the presence of deep LNM could only be predicted by the number (>3) 

of superficial LNM. Other studies also described the number of involved superficial LNs to be an inde-

pendent predictive factor for deep LNM. 24,26-31 A major disadvantage of the use of LN characteristics 

as predictive factor for deep LNM is that results of the superficial LND have to be awaited before deep 

LND can be performed. This means that superficial and deep LND cannot be performed in one session.

Imaging as a predictive factor for deep lymph node metastases

Van der ploeg et al. showed Computed Tomography (CT) can be used as a good predictor for deep LNM 

in TLND patients13. However, Allan et al. and Pasquali et al. did not show satisfactory results with CT for 

the prediction of deep LNM. 23,29 FDG-PET  has been shown to have high accuracy in detecting distant 

melanoma metastases. 32 However, so far FDG-PET(/CT) has not been adequate in the detection of LNM. 

33-35 The accuracy of detecting LNM is higher using lymphoscintigraphy combined with SPECT/CT (Single-

Photon Emission Computed Tomography combined with CT), as SPECT/CT can identify deep LNM with 

a pattern of lymphatic drainage to obturator or iliac region. 36-38 However, none of the current imaging 

techniques can identify small (<3mm) LN or distant metastases. 38,39 Perhaps with the use of new tracers 

like [18F]ICF01006 the detection of smaller metastatic deposits with PET(/CT) could improve.40
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Figure 2. Disease free period of Completion and Therapeutic Lymph Node Dissection (CLND and TLND) patients 

with and without involvement of the deep lymph nodes

Figure 1.  Melanoma specific survival of Completion and Therapeutic Lymph Node Dissection (CLND and TLND) 

patients with and without involvement of the deep lymph nodes
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Table 3. Overview of studies describing 5-year overall survival rates of patients with and without deep lymph 

node metastases who underwent CLND or TLND

Reference Year CLND TLND Both CLND and TLND*

Superficial Deep Superficial Deep Superficial Deep

Finck41 1982 38% 6%

Coit30 1989 37% 6%

Karakousis42 1994 43% 34%

Karakousis46 1994 41% 28%

Karakousis43 1996 50% 31%

Mann31 1999 40% 35%

Strobbe45 1999 24%

Hughes10 2000 47% 19%

Kretschmer21 2001 6%

Meyer22 2002 36% 21%

Badgwell20 2007 51% 42%

Nowecki24 2008 56% 28% 52% 36%

Chu28 2011 70% 50%

van der Ploeg13 2011 40% 12%

Mozzillo25 2013 55% 32%

Zdzienicki 26 2013 56% 33%

Current study 2013 54% 14% 37% 17% 46% 14%

* These studies did not separate patients in CLND or TLND groups. CLND: Completion Lymph Node Dissection. 

TLND: Therapeutic Lymph Node Dissection. 

Survival and recurrence of patients with deep lymph node metastases

The present study showed that the survival CLND patients with only superficial LNM was significantly 

better compared to TLND patients with only superficial LNM, which is in concordance with other stud-

ies (Table 3).13,21,22,24-26,28,30,31,41-44The survival for CLND and TLND patients was significantly worse when 

the deep LNs were involved, which was also seen in other studies. 24,28,41,43 Interestingly, the survival of 

CLND and TLND was similar in CLND and TLND patients when the deep lymph nodes were involved. 

(14% vs 17%).   Therefore the impact on prognosis of deep LNM in CLND patients is relatively worse 

compared to TLND patients. Moreover, the presence of deep LNM was associated with the presence 

of distant metastases in CLND patients and not in TLND patients. These results seem to indicate that 

melanoma patients with deep LNM have a melanoma with more aggressive tumor biology. In addi-

tion, the melanoma tumor biology seems to be relatively more aggressive in CLND patients with deep 

LNM compared to TLND patients with deep LNM. Another hypothesis is that the immune response 

of patients with deep LNM is poor and therefore metastatic melanoma cells can easily spread further 
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than the SLN. The poor survival and association with distant metastases is of clinical importance as 

with the presence of deep LNs a new group of patients can be defined with poor prognosis and this 

group might benefit from adjuvant systemic/radiation therapy. 

Limitations and further research

This study was limited by its retrospective nature and by the relatively small number of patients, espe-

cially in the CLND group with deep LNM. Furthermore, imaging modalities were not taken into account 

for the prediction of LNM in the deep LNs. Randomized controlled trials are needed to determine 

whether routine superficial and deep CLND or TLND offers a survival benefit without compromising 

locoregional tumor control. Prospective studies MSLT-II5 and EORTC 1208 (Minitub) 49) will provide 

more information about which patients are better candidates for CLND and which for observation. 

Furthermore, the Australia and New Zealand Melanoma Trials Group (ANZMTG) are currently prepar-

ing for a trial that will compare overall survival, recurrence free survival, morbidity, and quality of life, 

between stage III melanoma patients undergoing superficial groin dissection vs combined superficial 

and deep groin dissection. 50 In addition, this trial will study the reliability of PET/CT for staging deep 

LNM.50

Finally, with new adjuvant systemic treatments, immunotherapy and/or drug targeted therapy, there is 

also a new opportunity to analyze the potential of performing only a superficial groin dissection, with 

adjuvant systemic treatment for patients with unfavourable tumor characteristics.Adjuvant systemic 

therapy is already performed in breast cancer51 and will soon be analyzed for melanoma patients in 

the COMBI-AD trial, which will analyze the effect of adjuvant systemic treatment with a BRAF inhibitor 

combined with a MEK inhibitor on relapse-free survival in a placebo controlled trial for BRAF positive 

stage III melanoma patients. 52  Patients with locally advanced disease may be even candidates for a 

neoadjuvant approach with this new drug targeted inhibitors.53

Conclusions

The present study showed that deep LNM are fairly common in both CLND (13%) and TLND (31%) 

patients. The presence of deep LNM could not be predicted by patient or melanoma characteristics 

prior to performing the LND. The presence of deep LNM in the groin showed to be associated with 

poor prognosis in TLND patients and particularly in CLND patients. This poor prognosis of deep LNM 

could be a reason for future the use of adjuvant systemic and/or radiation therapy. 
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