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Chapter VI 

ABSTRACT 

Background: The benefit of the removal of lymph nodes beyond the inguinal 
ligament in the presence of inguino-femoral groin metastases from melanoma is 
queried. It has been stated that the inguino-femoral (superficial) and the ilio-
obturator (deep, pelvic) region of the groin are interconnected through the 
transitional node of Cloquet. Conflicting data in literature on the value of this node 
as predictor of the tumour-status of the pelvic part required an anatomical 
investigation aimed at elucidating the lymphatic pathways between the inguino
femoral and the pelvic part of the groin. 

Methods: From one fresh cadaver (two groins), serial sections of the structures 
passing underneath the inguinal ligament were made. These were hematoxylin-
and eosin- stained and light-microscopically studied. In five patients undergoing a 
groin dissection, Patent Blue dye was injected into the inguino-femoral part of the 
groin before sectioning any infra-inguinal structures. The course of the lymphatic 
vessels running from the inguino-femoral part to the ilio-obturator part was 
studied. 

Results: Light microscopy evaluation raised the possibility of lymph vessels 
crossing underneath the inguinal ligament and with no connection to Cloquet's 
node. In four patients studied with in vivo staining, blue lymph vessels in the 
femoral canal bypassed the transitional node. Lymph vessels were seen running 
anterior to the femoral artery and vein in two patients. Cloquet's node was stained 
blue in only one patient. 

Conclusions: An unknown fraction of the lymph fluid coursing from the 
superficial to the deep part of the groin bypasses Cloquet's node. This node, 
therefore, cannot for every patient be considered as the sentinel lymph node 
indicating the tumour-status of the pelvic lymph node region. 
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INTRODUCTION 

To the present day the extent of lymph node dissection for melanoma 

metastatic to the groin remains controversial.1234 Both in case of overt and clinically 

occult infra-inguinal lymph node metastasis, the benefit of removing lymph nodes 

above the inguinal ligament can be queried. 
Beyond this ligament and along the iliac and obturator arteries lies the pelvic or 

ilio-obturator lymph node region. It has been called the "deep" part of the groin in 
contrast to the "superficial", infra-inguinal or inguino-femoral region.5 6 This latter 
part of the groin consists of a large superficial node group (inguinal) and a group 
posterior to the fascia lata and anteromedial to the femoral vein (femoral group). 
The fossa ovalis is the opening in the fascia lata connecting these two node groups. 
The femoral group mostly consists of one to three nodes. The most proximal femoral 
node lying in the fat of the femoral canal is called the node of Cloquet.7 The femoral 
canal is lined anteromedially by the annular ligament (Gimbernat), laterally by the 
medial wall of the femoral vein and posteriorly by the pubic ligament (Cooper). 

In the classic surgical view, the inguinal lymph node group is considered as the 
first basin draining the ipsilateral leg, the gluteal region and the ipsilateral trunk 
below Sappey's line. From there on, the lymph is supposed to flow through the 
fossa ovalis to the femoral region which is connected with the pelvic part of the 
groin by way of Cloquet's node.2 6 Rouvière, however, described other pathways 
connecting the superficial and the deep part of the groin. By his view, tumour cells 
migrating through the lymphatics will not necessarily find Cloquet's node on their 
way to the pelvic region.7 

Coit and Brennan reported a high sensitivity (90%) and negative predictive 

value (95%) of Cloquet's node regarding the pelvic nodal status.1 Cloquet's node 

was considered a "sentinel" node on which the decision whether or not to dissect 

the pelvic region could be made in case of inguino-femoral node metastasis. 

However, in a comparable population of 194 patients from The Netherlands Cancer 

Institute, a much lower sensitivity of 54-65% and negative predictive value of only 

82% were found for Cloquet's node.8 

In search of an explanation for this divergent findings, it was decided to map 

the lymphatic pathways between the inguino-femoral and pelvic regions. Is there 

morphologic evidence for the existence of lymphatic connections bypassing 

Cloquet's node, or do tumour cells migrating to the pelvic region indeed find 
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Cloquet's node always on their way? A cadaver study and an in vivo study were 

performed. 

PATIENTS AND METHODS 

A tissue block was sampled from both groins of a fresh human male cadaver. Care 

was taken to orient the specimens in such a way that the femoral nerve, the femoral 

artery and vein and Cloquet's node together with the surrounding fatty tissue were 

included in the same block. Sections were made perpendicular to the flow direction of 

the femoral vessels (Fig.l). All structures passing underneath the inguinal ligament 

were included in each slice. The slices were prepared with standard hematoxylin and 

eosin staining. Serial sections were studied with the light microscope. 

ommon femoral 
artery and vein 

Lymph vessels 

Cloquet's node 

Figure I 

Schematic presentation of the slices made from the groin for microscopic examination. 

In four melanoma patients and in one rectal cancer patient (Table 1, patient C) 

with palpable inguinal nodes planned for therapeutic groin dissection the lymphatic 

flow was studied macroscopically in vivo. Informed consent was obtained. A 

curved cranial to caudal skin incision was used leaving a skin island above the 

palpable lymph node. The skin flaps were dissected medially, laterally and cranially 

down to the fascia of the thigh and lower abdominal wall muscles. The greater 

saphenous vein was suture-ligated and sectioned at the caudal end of the specimen. 

Two milliliters of lymph-seeking Patent Blue dye (Bleu Patenté V, Laboratoires 
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Guerbet, Aulnay-Sous-Bois, France) were randomly injected in the node bearing fat 
of the inguinal region, still vascularised by anterior branches of the femoral vessels. 
Once the blue dye was evenly distributed in the inguinal tissues, the dissection was 
continued separating the node containing fat from the femoral nerve and vessels. 
The dissection proceeded in a cranial direction towards the inguinal ligament. The 
structures running under Poupart's ligament were carefully inspected for the 
presence of blue stained lymph vessels. The femoral canal was searched for 
Cloquet's node and its relation to blue stained lymph vessels. 

From the experience gained with lymphatic mapping in the course of sentinel 
lymph node biopsy procedures, Patent Blue dye is known to stain the draining 
lymphatic vessels within minutes after injection in the target area. All blue stained 
lymph vessels found passing underneath Poupart's ligament were mapped. Their 
relation to Cloquet's node and the femoral blood vessels was described as well. 

RESULTS 

In the microscopic preparations, many capillary structures were 
distinguishable around Cloquet's transitional node as well as in the fat 
surrounding the femoral artery and vein. It was, however, difficult to differentiate 
lymph vessels from blood capillaries, since through the process of preparing the 
tissue blocks, blood cells were mostly cleared from the smaller blood vessels. 
Leaflet-like valves in vessels surrounding the large blood vessels, suggest the 
presence of multiple lymphatics, remote from the femoral canal (Fig 2). 

:A -1 

:M^: I : 

Figure 2 
Most likely capillary lymph vessels (small arrows) anterior to the femoral artery (large arrow) 
(magnification I OOx, H & E staining). 
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Macroscopically blue stained lymph vessels were found in all five patients 
studied, crossing the border between the inguino-femoral and the pelvic regions 
(Table 1). In patient A, blue stained vessels led to a blue stained Cloquet's node 
while other blue vessels ran through the femoral canal bypassing the node. Cloquet 
was found unstained in patient B with blue vessels running alongside it through 
the femoral canal to the pelvic region. In patient C, no Cloquet was found. Blue 
stained lymph vessels reached the pelvic region through the femoral canal. In the 
patients D and E, blue vessels bypassed Cloquet's node which was not stained 
blue. Additional blue vessels were seen running from the inguinofemoral region 
anterior to the femoral artery and vein, underneath the inguinal ligament to the 
pelvic region (Fig. 3). 

Common femoral artery and vein 

Figure 3 
Schematic illustration of the course of the blue stained lymph vessels as found in vivo in patients A to £ 
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Cloquet's nodes from patients A and B were tumour-positive on pathologic 

examination, although not completely occupied by tumour. 

Table 1. Findings in five patients injected with patent blue in the inguinofemoral 
part of the groin 

Bypassing lymph vessels Patient Cloquet's node 

tumor status stain 

A positve blue stained 

B positive unstained 

C n.a. not found 

D 

E 

negative 

negative 

unstained 

unstained 

femoral canal 

femoral canal 

femoral canal 

anterior to femoral artery and vein 
femoral canal 

anterior to femoral artery and vein 

DISCUSSION 

This in vivo study revealed that Cloquet's node is not the only and obligate 
route for the lymph flow from the inguinofemoral region to the pelvic region of the 
groin. In all five intra-operative lymphatic mappings, blue stained lymph vessels 
were found bypassing Cloquet's node. Anatomists have described the existence of 
these lymphatic pathways earlier based on cadaver studies.8 In an attempt to 
simulate physiologic processes as closely as possible, this is the first study to 
demonstrate the inguino-pelvic lymphatic pathways in the living subject. 

The microscopic examination of slices taken from the groin provided 

indications for the presence of lymph vessels crossing underneath Poupart's 

ligament, remote from Cloquet's node. Staining techniques to definitely 

discriminate lymphatic from blood vessels are very difficult to apply to histological 

slides with questionable reproducibility.9 A myriad of tiny vascular structures 

could be observed, however, apparently without connection with Cloquet's node. 

These vessels were not only situated in the femoral canal but also in the thin layer 
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of fatty and fibrous tissue surrounding the femoral artery and vein in their course 
between Poupart's and Cooper's ligaments. Because it seemed reasonable to 
suppose that some of these vessels were lymphatic, it was decided to elucidate this 
in vivo. 

The experience gained through the sentinel node biopsy procedures for 
melanoma and breast cancer was applied to this end. Lymphatic mapping making 
use of Patent Blue dye injection is a quick, simple and broadly accepted technique 
to visualise functional lymph vessels.10 A shortcoming of this study, however, is that 
the injection site and the resulting random distribution of the dye in the inguino
femoral node bearing tissue may not accurately reflect the natural lymph flow in 
the individual. Furthermore, the technique used does not allow to estimate the 
fraction of the lymph flowing through Cloquet's node. As a consequence the 
relative functional importance of the bypassing vessels is not quantifiable. In two 
patients Cloquet's node was tumour-positive, a fact with a known potentially 
negative influence on the lymphatic flow through the infested node.11 

Several authors have considered Cloquet's node as the sentinel node indicating 
the tumour-status of the pelvic lymph basin.1*12 In general, one can say that the 
sensitivity and the negative predictive value of a sentinel node have to be excellent 
when it is to be used to make the decision whether or not to perform deep lymph 
node dissection. However, the sensitivity and negative predictive value for 
Cloquet's node vary greatly in different reports.19" A possible explanation for this 
is the anatomical reality that lymphatic vessels bypassing Cloquet's node exist, as 
illustrated by this concise study. Consequently, the tumour-status of the pelvic 
node region cannot be predicted accurately enough in all patients by means of 
Cloquet's node. 

The exact lymphatic pathways in the individual patient can sometimes be 
clarified through careful analysis of a dynamic lymphoscintigraphy performed on 
the occasion of a sentinel node biopsy. The visualised pattern of lymph channels 
may help to decide whether the tumour status of Cloquet's node will be relevant 
for the pelvic nodal tumour status or not. A combined groin dissection, therefore, 
will be inevitable in case of gross lymph node involvement of the inguino-femoral 
region as long as a more reliable predictor of the pelvic node status is not available. 

In conclusion, it can be stated that an unknown proportion of the lymphatic 

flow passing under the inguinal ligament to the pelvic part of the groin is not 
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filtered by Cloquet's node. The clinical implication of this finding is that this node 

cannot be considered to act as a sentinel node for the pelvic lymph node status in 

all patients with inguino-femoral node metastasis. A combined groin dissection, 

therefore, will have to be considered in case of inguino-femoral node involvement. 
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