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Key anatomical structures for safe popliteal node
dissection-a rare case series

Introduction

Metastasis to the popliteal nodes is a scarce clinical condition which
is poorly reported.'* Consequently, the popliteal lymphadenectomy
is a peculiar surgical approach that is not widely discussed in the
literature.>¢ In the present manuscript, after the successful performance
of popliteal node dissection on 17 patients with metastasis to the
popliteal basin, the key anatomical structures that guarantee a safe
surgical technique are adequately described.

Material & methods

During the period 2000-2016, 17 patients presented to our
institution for popliteal lymphadenectomy due to metastasis from the
primary region to the popliteal nodes. The primary tumors reported in
these cases are melanoma, sarcoma and squamous cell carcinoma of the
distal lower extremities. Five patients had palpable abnormal popliteal
lymph nodes and to the rest of the patients lymphoscintigraphy
was performed, showing metastasis to the popliteal basin. (Table

Table | Descriptions concerning the patients involved in the present study
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1) The rare surgical procedure of the popliteal node dissection was
successfully performed to all these patients and therefore its technique
is descriptively mentioned.
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Technique presentation

The popliteal lymphadenectomy was performed on the patient
placed in prone position and his/her knee a little flexed. On the ten
first patients, a typical S-shape incision was made. On the rest of
the patients though, the surgeons modified the incision to a vertical
one in order to gain better exposure and access to the popliteal fossa.
Afterwards, the incision was created till the level of Scarpa’s fascia
and the skin flaps were developed until the formation of a diamond’s
shape operative field. The popliteal fascia was exposed and the
neurovascular bundle was identified; following this, the surgeons
gently ligated and divided the superficial lesser saphenous vein and
retracted some little cutaneous terminal nerve branches. Then, they

approached the operative field close to the lateral skin flap, which
exposed proximally the lateral head of the biceps femoris muscle that
was meticulously dissected. Medially to the edge of the lateral head
of this muscle, 1.15 cm deeper to its surface, the common peroneal
nerve was detected. The common peroneal nerve is a key anatomical
structure when performing popliteal lymphadenectomy since it is
an easily detected superficial structure and its identification leads to
easier detection of the popliteal vessels, lying beneath it and of the
tibial nerve-is a key point for a safe procedure. Once detected, the
surgeons dissected the common peroneal nerve meticulously to avoid
its division that could lead to club foot. Then, the surgeons continued
ascending dissection in order to detect the origin of the common
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peroneal nerve, the sciatic nerve. The identification of the last one
key anatomical structure, subsequently enables the easier and safer
dissection of the tibial nerve within the popliteal basin. The surgeons
retracted the sciatic nerve carefully with a vessel loop. (Figure 1 & 2)
Subsequently, the tibial nerve was gently isolated. Thus, its surgical
injury could provoke loss of sensibility of the lateral surface of the calf,
the plantar surface of the foot and inability of plantar flexion. After
these maneuvers, the surgeons could proceed in deeper structures.

Figure 1&2 The sciatic nerve bifurcating in the common peroneal and the
tibial nerve. This key anatomical structure is retracted. Beneath the nerves
popliteal vessels are exposed.

Next, they retracted the lateral cutaneous sural nerve that
originates from the peroneal nerve and the medial cutaneous sural
nerve that originates from the tibial nerve. The retraction of all the
previous nerves permitted the safe approach of the popliteal vessels.
The popliteal artery is slightly deeper and medial with respect
to the vein. (Figure 3) Once these major vessels have been gently
hooked with vessel loops and retracted, the surgeons could access the
deepest popliteal nodes without any risk of surgical injury of the key-
significance anatomical structures.

The 2-6 popliteal lymph nodes and the surrounding fatty tissue
were carefully removed along, below and superficially to the
neurovascular bundle. Afterwards, the popliteal space was inspected
and palpated for the identification of any left abnormal lymph nodes
that should be removed. Prompt hemostasis was conducted as well.
Then, the deep fascia was restorated with a running 2-0 absorbable
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suture and a closed suction drain was placed over it. Finnally the the
skin was closed-sutured. The patients were in general discharged the
Sth postoperative day, when the suction drain was removed.

Figure 3 The popliteal artery located slightly deeper and medial with respect
to the popliteal vein.

At this point, it should be mentioned that in 12 patients
lymphoscintigraphy was made and showed major uptake of
radionuclide in the popliteal basin in all these patients. In 6 patients
radionuclide was also detected in the groin. In these patients apart
from popliteal lymphadenectomy, inguinal node dissection was
performed as well. Finally, in 3 patients except for the previous
anatomical regions, the gamma probe identified complementary
uptake of the radionuclide in the pelvis and so lymph node dissection
was conducted, as essential.

Discussion

The popliteal lymph nodes are embedded below the muscle fascia
in the popliteal fossa.” They are 2-6 small nodes that lie within the
fatty tissue which surrounds the major vessels and the nerves of the
popliteal basin.®® They can be detected ventrally, dorsally and laterally
with respect to the popliteal vessels and so surgical maneuvers in this
anatomical region must be careful.’

Popliteal lymph nodes collect the lymph from anatomical areas
of the lower extremity such as the lateral aspect of the sole, the calf,
the heel, the fifth toe, the Achilles tendon area, the anterior part of
the leg and of the dorsum.”!' The lymphatic drainage to the popliteal
fossa is relatively infrequent and poorly described in the literature,
with a general incidence of 6.9-9%.%% For clinical reasons though,
it is highly important to mention that in cases of popliteal lymphatic
drainage, three patterns can be detected. The first one is the serial
drainage pattern, in which lymph from the popliteal nodes runs into
the groin. In the rest of the patterns, lymph drains parallel to the
popliteal basin and the groin and it may or may not drain into the
inguinal nodes as well.?

Metastasis to the nodes of the popliteal fossa can be diagnosed
during clinical examination or by the use of sentinel lymph node
procedure. Its occurrence is scarce and it is rarely reported in the
literature.'”* This paucity of reports may be explained as follows.
Principally, there is a tendency to avoid clinical examination of
the popliteal basin, although its palpation is fundamental and of
major importance for the detection of abnormal lymph nodes."*’
Secondly, even when physical examination is performed, metastasis
to the popliteal nodes might be missed, because they lie beneath the
powerful popliteal fascia and they might not be palpated promptly.'
Additionally, some surgeons, unfortunately avoid examining the
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popliteal basin even during lymphoscintigraphy, and after examining
tumor’s primary site, emphasize straight to the inguinal nodes.® In fact,
popliteal lymph nodes are reported as first order sentinel nodes due to
squamous cell carcinoma and sarcoma of the distal foot.®!>!3 Most
frequently in the literature, as in the present manuscript, popliteal
node metastasis is related with malignant melanoma of the distal foot.
Nevertheless, its prevalence is extremely rare, referred only in an
average of 0.31% of patients.’

Consequently, surgeons rarely do encounter a popliteal node
dissection in the clinical practice."® Therefore, there are just a few
reports concerning its surgical technique in the literature.*¢ Regarding
the technique, the incisions suggested are S-shape or Z-plasty.’ In
the present manuscript, the incision was modified to a vertical one,
allowing better exposure of the structures of the popliteal basin and
more mediate approach of the key anatomical structure of the common
peroneal nerve. Identification of the common peroneal nerve and of its
origin, the sciatic nerve, as performed in this study, guarantees the
safe detection of the superficial tibial nerve and the avoidance of its
traumatic division or of the injury of the popliteal vessels beneath
it. Last but not least, the sciatic nerve and the major vessels should
be retracted with vessel loops so that surgeons can safely remove
the popliteal lymph nodes lying within the fatty tissue close to the
neurovascular bundle. At this point, the clinical significance of
inspection and palpation of the popliteal space for the identification of
abnormal lymph nodes should be underlined.

Although rare as an operation, popliteal lymphadenectomy is
the treatment of choice in cases of localized clinical or microscopic
disease.*"!* Prophylactic dissection of the popliteal nodes is not
considered necessary.*¢ Still, the survival after this operation is not
elucidated due to its rarity."” In the present manuscript, the operation
had both therapeutic and prognostic value for the patients with acral
primary tumour.

Conclusion

Conclusively, popliteal node dissection is the adequate therapeutic
procedure in case of metastasis to the popliteal fossa from acral
primary tumors. The frequency though of this surgical procedure is
typically low and consequently surgeons are not adequately trained.
Therefore, surgeons’ knowledge concerning the approach of the key
anatomical structures that can guide them during the removal of the
popliteal nodes is pivotal and fundamental for the performance of
popliteal lymphadenectomy without hazardous impacts to the patient.
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