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ABSTRACT

In this paper we describe a patient who underwent radical neck dissection with bilat-
eral excision of the internal jugular veins because of recurrent laryngeal cancer with
infiltration of both internal jugular veins. One of the jugular veins was reconstruct-
ed using a segment of the femoral vein. Follow-up 12 months after the procedure
revealed normal flow through the reconstructed vein, no clinical signs of impaired
venous outflow from the head and neck, and no leg oedema, despite lacking a seg-
ment of the femoral vein. In selected patients presenting with advanced cancers of
the neck, with other veins, such as the external jugular vein or saphenous vein, not
suitable for use as a graft, this method of reconstruction of the internal jugular vein
can be performed in order to protect the patient from complications associated with

impaired venous outflow.
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INTRODUCTION

Laryngeal carcinoma (LC) is the most common cancer
of the head and neck. Squamous cell cancers account for
95% of malignant tumours of the larynx [1]. LC remains
a significant medical and social problem, in spite of prog-
ress in the diagnosis and treatment of this disease. Fail-
ures in treatment for LC primarily result from relapses
to the lymphatic system of the neck. Squamous cell can-
cers located in the glottis usually are highly or moderately
differentiated (G I-II). Poorly differentiated tumours (G
ITI) are primarily found in the upper part of the larynx.
These cancers exhibit fast growth and metastasise early to
the lymph nodes, with the incidence of such metastases
at the level of 50-60% [1]. Cancers of the middle part of
the larynx exhibit slow progression and rarely metastasise
to the lymph nodes, with incidence of such metastases
at the level of only 4-10% [1]. This phenomenon is due
to a sparse lymphatic network in this area and usually
highly differentiated characteristics of these tumours.
A subglottic cancer is typically characterised by moderate
growth, and metastases occur in 10-20% of these patients
[1]. Depending on the location of the tumour, metasta-
ses are found in different groups of the cervical lymph
nodes. Metastases to the lymph nodes of the lower part
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of the neck (group IV and VB) may originate in the lar-
ynx, pharynx, and thyroid gland, and also in the organs
located outside the head and neck [2]. Primary laryngeal
tumours as well as metastatic lymph nodes of group III-V
can infiltrate large vessels of the neck, the internal jugular
vein in particular. In such an advanced neoplastic disease
the surgeon is often challenged by a difficult decision to
remove both the lymphatic and the venous systems on
either side of the neck. Consequently, venous outflow
from the brain can be compromised and reconstruction
of the jugular vein can be necessary. In this paper we
describe a patient who underwent bilateral removal of the
lymphatic system of the neck and also bilateral excision
of the internal jugular veins. One of the jugular veins was
reconstructed using a segment of the femoral vein.

CASE REPORT

In January 2013 a 57-year-old male patient was admit-
ted to the Department of Otolaryngology of our hospital
because of a three-month history of hoarseness. Laryngo-
logical examination revealed an exophytic tumour locat-
ed along the anterior and middle part of the right vocal
fold. A biopsy was taken from this lesion; histopatholog-
ical examination found planoepithelial carcinoma, stage
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G2. In February 2013 we performed partial laryngectomy;,
with excision of the right vocal fold, anterior commissure,
and adjacent tissues. Histopathological examination of
resected right vocal fold revealed carcinoma planoepi-
theliale akeratodes G2. Margins were free of neoplastic
infiltration. At follow-up visit in July 2013 laryngological
examination demonstrated a fragile bleeding infiltration
of the left vocal fold, which was localised along its ante-
rior part and descended to the subglottic area. The left
vocal fold was immobile. A biopsy taken from this lesion
confirmed the presence of a neoplasm. In July 2013 we
performed total laryngectomy. Preoperative diagnostics
did not demonstrate enlarged lymph nodes. Neverthe-
less, intraoperatively was found an enlarged pre-laryngeal
lymph node, which was also excised. Histopathology of
this lymph node showed reactive lymphadenitis. In June
2014 the patient was again admitted to our department
because of bilateral enlargement of the cervical lymph
nodes. Computed tomography scans performed at that
time (Figs. 1 and 2) showed a conglomerate of enlarged
lymph nodes to the right of the thyroid gland and behind
the sternocleidomastoid muscle (diameters: 58 x 43 x 55
mm). One of these lymph nodes, located most laterally,
was the largest one (30 mm in diameter) and hypodense,
probably due to a regressive process. All these enlarged
lymph nodes directly adhered to a 4-cm segment of the
internal jugular vein. The vein was also compressed by
this infiltration.

In addition, one of the enlarged lymph nodes adhered
to a 1.2-cm segment of the internal carotid artery. On
the left side, laterally from the thyroid gland, there was
a smaller conglomerate of lymph nodes (diameters: 31
x 26 x 38 mm). We planned to perform modified radi-
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Fig. 1. Contrast-enhanced computed tomography of the neck.
Visible lymph node packages adjacent to the jugular veins
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cal neck dissection (MRND) on the right side together
with excision of conglomerate of the lymph nodes on the
left side. Nonetheless, intraoperatively neoplastic disease
appeared to be more advanced than expected. Enlarged
lymph nodes on the right side belonged to groups IV and
V, while on the left side to groups III, IV, and V. These
lymph nodes infiltrated the left internal jugular vein.
Because before the surgery the patient did not consent
for bilateral excision of the internal jugular veins, we
completed the operation. The patient was then consult-
ed by a vascular surgeon who, in order to restore blood
outflow from the brain, suggested neck dissection with
simultaneous reconstruction of the jugular veins. The
patient underwent sonographic assessment of the veins of
lower extremities. This examination demonstrated patent
superficial and deep veins of both lower extremities. Still,
on both sides the great saphenous veins were of small
diameter and thus unsuitable as reconstruction material.

Therefore, we decided to use a segment of femoral
vein to reconstruct the jugular veins. About one month
after the previous exploratory operation, under general
anaesthesia, we removed bilaterally lymph node pack-
ages extending from the level of bulb of the common
carotid artery to the level of clavicle. In addition to the
lymph nodes, also the accessory nerves, the adipose tis-
sue of the supraclavicular fossa, and both internal jugular
veins were resected. Then, the vascular reconstruction
of the left internal jugular vein was performed. For this
purpose, we exposed the left femoral vein and harvest-
ed a 10-cm-long segment located distally from the deep
femoral vein. We used this vein to reconstruct the resect-
ed vein, using end-to-end anastomoses with a continuous
5.0 Prolene suture. The patient was discharged with the
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Fig. 2. Contrast-enhanced CT of the neck. Visible lymph node
packages relative to jugular veins
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Fig. 3. Colour-coded Doppler sonography of the carotid artery
and transplanted femoral vein (arrow) — 6 months after surgery

recommendation of an anticoagulation with low-mo-
lecular-weight heparin for four weeks, and antiplatelet
therapy with aspirin 150 mg daily. There was normal flow
through the reconstructed jugular vein, demonstrated by
Doppler sonography at the patient’s discharge from the
hospital. Compression therapy of the left lower extremity,
initially with the use of elastic bandages and then with
a class 2 compression stocking, was also advised. After
oncological consultation the patient received chemora-
diotherapy. He remains under constant laryngological
and vascular follow-up. Doppler sonography performed
three, six, and 12 months after the surgery confirmed
patency of reconstructed venous segment, without sono-
graphic signs of thrombosis (Figs. 3 and 4). Also, the
patient did not complain of leg oedema, and sonographic
assessment of veins of the lower extremities did not reveal
venous thrombosis. The patient is, at the time of writing,
wearing the recommended compression stockings and he
is free from cancer recurrence.

DISCUSSION

Radical dissection of the lymphatic system of the neck
was described for the first time in the year 1888 by the
Polish surgeon Franciszek Jawdynski. In 1906 this proce-
dure was also reported by Crile as a “comprochense neck
dissection” [3]. Since the 1960s the details of this proce-
dure have been gradually amended by many surgeons.
Currently, neck dissections comprise several types of sur-
gical procedures:

o the Jawdynski-Crile procedure, which involves the
removal of all five groups of the cervical lymph nodes:
submental and submandibular lymph nodes, lymph
nodes along the internal jugular vein, lymph nodes of
the posterior triangle of the neck, and other anatomical
structures of the neck, such as the sternocleidomastoid
muscle, the accessory nerve, and the internal jugular
vein;

» modified procedure, which comprises resection of all
groups of the lymph node (I-V) with preservation of
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Fig. 4. Duplex Doppler sonography or the transplanted vein
(arrow) - 6 months after surgery

one or more of the above-mentioned non-lymphatic
structures of the neck;

o effective (preventive) procedure, consisting of remov-
al of enlarged cervical lymph nodes with no obvious
signs of malignancy but presenting with high risk of an
occult metastasis [3].

Bilateral radical neck dissection is carried out as an
elective procedure, simultaneously with the excision
of neoplastic tumour, or as a secondary operation per-
formed because of metastases to the contralateral cervi-
cal lymph nodes. A one-step radical neck dissection was
described in the 1950s [4]. Since then a number of publi-
cations [5-8] have confirmed safety of such a dissection.
In order to develop a better venous collateral circulation
some authors suggested performing the surgery in two
steps, with a 2-4-week interval between the procedures [9,
10]. Crile himself, who in selected patients recommend-
ed bilateral excision of the internal jugular veins, claimed
that the deep cervical and vertebral veins would enable
a proper cerebral venous outflow. The vertebral and deep
cervical veins carry venous blood from the suboccipital
venous plexus. The deep cervical veins exhibit numerous
connections with the external vertebral plexus and veins
draining the muscles of the neck. Usually they join the
vertebral vein and make a common venous trunk, which
below the level of the transverse process of the seventh
cervical vertebra drain into the brachiocephalic vein, and
less often into the subclavian vein. The occipital sinus and
the basilar plexus join the internal vertebral plexuses,
constituting another important outflow route after a liga-
tion of the internal jugular vein.

Studies on these alternative venous flow routes were
presented in Ensari’s paper [10]. Unfortunately, there
were also reports on severe complications following bilat-
eral ligation of the internal jugular veins, such as facial
or throat oedema, visual impairment or even blindness,
thrombosis of the intracranial veins, and fatal outcomes
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[7, 11-13]. These adverse events encouraged surgeons to
reconstruct the internal jugular vein, using as a graft the
posterior or external jugular veins, or the great saphenous
vein, with an end-to-end or end-to-side anastomosis and
adjusting the diameter of transplanted blood vessels to
the desired diameter of the reconstructed jugular vein.
Reconstruction with polytetrafluoroethylene prosthesis
was also an option [14, 15].

Katsuno [16] proposed three types of internal jugular
vein reconstructions. In type A, he connected, using the
end-to-end anastomosis, the internal jugular vein with
the external jugular vein. In type B, the internal jugular
vein was reconstructed using the saphenous vein inter-
position graft connected with the stumps of resected
internal jugular vein, and in type C the inserted segment
was anastomosed cranially with the internal jugular vein,
and caudally with the external jugular vein. Kamizono [9]
proposed the new type K, connecting the internal jugu-
lar vein with the anterior jugular vein using end-to-end
anastomosis. The prerequisite of this method is to pre-
serve the anterior jugular vein of a proper diameter, which
the authors propose to assess preoperatively by means of
Doppler sonography or contrast-enhanced CT scanning.
Careful preservation of the facial and retromandibular
veins and type K reconstruction of the internal jugular
vein protect the patient from facial and neck oedema
[9]. In our patient we performed type B reconstruction,
with the use of femoral vein instead of a saphenous vein
because the external and anterior jugular veins were
excised during the operation and the saphenous vein was
too small to be used as a graft. We did not observe post-
operative facial or neck oedema, probably because of ade-
quate collateral venous network.

CONCLUSIONS

Despite generally poor prognosis in patients presenting
with advanced neoplastic disease of the neck, a decision to
perform reconstruction of the internal jugular vein after
bilateral radical neck dissection can protect patients from
complications associated with impaired venous outflow.

The authors declare no conflict of interest.
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