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Objective: To evaluate the feasibility and efficacy
of endoscopic neck dissection (END) in human cadavers. Study Design: Experimental self-controlled study.
Methods: END on five human cadavers through three
openings: one for the camera, one for the dissecting
instrument, and one for a grasping one. The tissue
specimens removed were divided into traditional
neck groups (I to V). After the completion of END,
open neck dissection was performed using standard
surgical techniques and the remaining tissue within
each neck group was retrieved. The important neck
structures (carotid artery, internal jugular vein, cranial nerves X, XI, and XII, phrenic nerve) were evaluated for lesions. A pathologist evaluated each specimen, without knowing its exact origin in terms of
neck group or side, and type of surgical technique
used. For each specimen, the number of retrieved
lymph nodes and their anatomic integrity was analyzed. Results: Ten neck dissections were performed
on 5 cadavers, without any major difficulty. An injury
of the internal jugular vein occurred twice and once
the phrenic nerve was cut. Little tissue was usually
left for open surgical dissection. The average number
of retrieved lymph nodes by endoscopy was 4.9 ⴞ 2.7
(mean ⴞ standard deviation). Completion open neck
dissection retrieved an additional 0.5 ⴞ 0.5 lymph
nodes. Efficacy of END was 92 ⴞ 10%. The majority of
retrieved lymph nodes were intact but exhibited important postmortem autolysis artifacts. Conclusions:
Endoscopic neck dissection is possible in human cadavers and is free of lesions to major structures. The
majority of neck lymph nodes can be removed endo-
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INTRODUCTION
The extent and morbidity of neck dissection has
steadily decreased over the last several decades. The radical neck dissection described by Crile1 and popularized by
Martin2 has progressively been replaced by “functional”3,4
and selective neck dissections,5,6 without compromising
the oncologic outcome.
Endoscopic neck surgery is a new set of surgical
procedures, aiming at removing cervical pathologic
structures through small incisions with endoscopic instruments and techniques (for review, see Dulguerov7).
While the exact indications of endoscopic neck surgery
remain to be defined, it has the potential of spanning
the majority of the spectrum of traditional neck surgery.
Gagner8 was the first to report on an endoscopic procedure within the neck in 1996: he removed hypertrophic
parathyroid glands for hyperparathyroidism. Since
then, few reports have been published on human endoscopic thyroid9 –13 and parathyroid10,14 –18 surgery.
These studies report on a total of 53 thyroidectomies9 –11
and 102 parathyroidectomies8,10,14 –16,19 –22 completed
successfully in humans.
Endoscopically assisted surgery23–26 is a different
approach in which a relative large incision (3 cm or
more) is made and retraction is provided with various
instruments, which could resemble modified laryngoscopes. The use of these instruments can be seen as a
backward step from typical endoscopic surgery techniques or as a prudent intermediate progression step
before adopting formal endoscopic techniques. The description in early publications on human8,14,15,27–29 and
animal27,29,30 thyroid and parathyroid surgery of serious side effects related to the high pressure CO2 insufflation required to maintain a closed working cavity
could be a possible explanation.
Until recently,31 no study had directly addressed
the possibility of an endoscopic neck dissection (END) in
animals or humans. Our initial attempts of END in an
animal model were encouraging.31 In that study, an
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Fig. 1. Endoscopic view at the beginning of the procedure. The view
is limited and obscured by numerous fibrous tissue strands. The
initial purpose is to create tunnels to bring the dissecting (shown)
and grasping instruments in full view.

END was performed on mini-pigs and was followed by
an open traditional surgical neck dissection (OND). A
pathologic evaluation, blinded to the exact origin of the
specimen, revealed an efficacy of 88 ⫾ 10% (mean ⫾
standard deviation) of END when compared with
OND.31 Similar methodology and techniques were used
in this study in human cadaver specimens.

METHODS
Five unembalmed human cadavers, donated for scientific
teaching purposes to the Division of Anatomy of the University of
Geneva, were used (3 women and 2 men, age at death: range
63– 89 y, mean 81 y). In one case, the neck arteries and veins were
injected with colored latex for iconographic purposes. To do so, the
three main branches of the aortic arch and the superior vena cava
were selectively injected. On all corpses, bilateral neck procedures were performed.

Fig. 2. Endoscopic view of a working cavity. The grasping instrument, in the upper left corner, and the scissors are seen. 1 ⫽
sectioned omohyoid muscle; 2 ⫽ internal jugular vein; 3 ⫽ anterior
jugular vein; 4 ⫽ superior thyroid artery.
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Fig. 3. Dissection of the structures of the carotid space. From top
to bottom, internal jugular vein, carotid artery, and vagus nerve.

Three trocars were used for END: two were 10 mm and one
was 5 mm in diameter. A placement, similar to the animal studies,31 was found optimal: the optic-camera trocar was placed in
the lateral aspect of the neck, in front of the sternocleidomastoid
muscle, at the level of the mid-neck. The placement of the other
two trocars was closer to the midline in regions roughly corresponding to level II and IV. The larger trocar was on the side of
the nondominant hand of the surgeon. It was used for the passage
of grasping instruments and removal of the resected neck tissue.
The smaller trocar was used for the passage of scissors or other
dissecting instruments.
At the beginning of the surgery, a working cavity was created by blunt dissection, initially with scissors around the trocar,
followed by a dissection with a blunt tip dissector. This was
performed through the optic trocar and allowed the introduction
of the other trocars under direct vision. The created cavity was

Fig. 4. Endoscopic view of the carotid bifurcation area. 2 ⫽ internal
jugular vein; 4 ⫽ superior thyroid artery; 5 ⫽ external carotid artery;
6 ⫽ internal carotid artery; 7 ⫽ lingual artery; 8 ⫽ facial artery; 9 ⫽
sternomastoid branch of occipital artery (cut after crossing the
hypoglossal nerve); A ⫽ hypoglossal nerve; B ⫽ posterior belly of
the digastric muscle.
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Fig. 5. Group I after dissection. The salivary glands in the cadaver
are mostly autolyzed. C ⫽ facial vein; D ⫽ cut superior edge of facial
artery.

maintained by trocars that allowed upward traction (OMS
T12BT, Origin Medical Systems, Menlo Park, CA).
Endoscopic surgical techniques used during neck dissection
involved pediatric surgery endoscopic instruments, usually
grasping the fibrofatty lymphatic bearing tissue with a grasping
forceps for retraction, while different instruments were used for
blunt dissection and scissors for cutting under direct vision. Using these endoscopic surgical techniques, dissection of the different neck levels was performed and the tissue removed from each
level labeled as a different specimen. Each specimen represented
a thorough dissection of a given neck level, including the fibrofatty tissue, rather than node plucking. After completion of the
endoscopic dissection, the neck skin was opened and traditional
surgical techniques were used to remove the remaining tissue
within each level.
The specimens retrieved from 4 cadavers (8 neck dissections) were sent to the pathologist who examined these specimens
in a blinded fashion, not knowing if the neck tissue was from an
endoscopic or surgical neck dissection. Assessment of the number

Fig. 6. Group II after dissection. 2 ⫽ internal jugular vein; 5 ⫽
external carotid artery; 6 ⫽ internal carotid artery; A ⫽ hypoglossal
nerve; B ⫽ digastric muscle; E: spinal nerve; F ⫽ vagus nerve.
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Fig. 7. Groups III and IV after dissection. 2 ⫽ internal jugular vein;
E ⫽ spinal nerve; G ⫽ sternocleidomastoid muscle.

of removed neck lymph nodes within each specimen was performed. In addition, the pathologist estimated the degree of
trauma of the nodes and their anatomic integrity, as well as the
histology of the remaining structures found within each
specimen.
Statistical comparison of the number of nodes was carried
out with the Fisher’s exact test as implemented in the SPSS
software package (version 9.0, Chicago, IL).

RESULTS
In 5 cadavers 10 neck dissections were performed, 5
on the right and 5 on the left side. The visualization
during the procedure was excellent and Figures 1 through
8 show the aspect of the dissected neck during END at
different stages.
During END, there were no lesions of major structures such as rupture of carotid artery or lesion of the
vagus, spinal, or hypoglossal nerves. However, in 2 of the
early neck dissections, lesions of internal jugular vein

Fig. 8. View after the END is completed and the cadaver skin is
opened. The patient had neurofibromatosis. A good view of the
dissection in groups I, II, and III is present.
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when inspected by OND. In addition, the yield in terms of
endoscopically retrieved lymph nodes, relative to the total
lymph nodes removed, was similar to our previous animal
experiments: the efficiency of END was between 85% and
95% for all neck levels.
The lack of bleeding in cadavers and the more
familiar human neck anatomy made END in human
cadavers much easier than similar surgery in the porcine animal model.31 However, alive patients do bleed,
and head and neck surgeons should undertake END in
patients only after mastering thoroughly endoscopic
knot tying to handle endoscopically potential bleeding
sources. For any type of endoscopic surgery, such as
laparoscopy or endoscopic sinus surgery, bleeding is a
major technical problem because it hampers visualization and its handling could result in damaging vital
nearby structures by intempestive coagulation. In our
preliminary attempts of END in alive patients (unpublished data), we encountered bleeding from the beginning of the procedure, during the creation of a working
cavity, rendering initial attempts of END frustrating.
Before embarking on END in patients, surgeons
should also be familiar with the large number of complications, often fatal, described in the early literature on
human8,14,15,27–29 and animal27,29,30 thyroid and parathyroid surgery. Some of the serious side effects, such as
arterial and venous injuries, are probably the result of
lack of familiarity with endoscopic techniques and have
become infrequent. Others, such as pneumothorax, are
related to the high pressure CO2 insufflation used to
maintain a closed working cavity. Because of the danger of
pneumothorax, level IV nodes should be addressed at the
end of the procedure when significant air leak is present
around the trocars.31 An even better alternative is to use
upward traction and not to rely heavily on gas
insufflation.7,11,30
While the possible applications of endoscopic neck
surgical techniques are speculative, we tend to position
endoscopic neck surgery for intermediate size lesions,
such as submandibular gland and branchial cleft cysts
removal. In addition, endoscopic thyroidectomy and parathyroidectomy seem to be increasingly performed, as reviewed earlier. Probably the association of END with the

were found and in one instance the phrenic nerve could
not be identified.
The average total number of retrieved lymph nodes
by END was 5.75 ⫾ 2.06 in 5 right END and 4.0 ⫾ 3.27 in
the 5 left END. The completion OND revealed an additional 0.5 ⫾ 0.58 lymph nodes on both the right and left
sides. Therefore, the efficacy of END in terms of lymph
node retrieval was 92 ⫾ 10% on both the right and left
sides.
The data for each neck level are presented in Table
I. The average number of lymph nodes removed by END
and OND for levels I, II, III, IV, and V were respectively
0.5 and 0.14, 0.75 and 0.13, 0.88 and 0.0, 0.5 and 0.13,
2.25 and 0.13. For each neck lymph node level, the
efficacy of lymph node retrieval by END was between
80% and 100%.
According to the pathologist, only 2 lymph nodes
exhibited mechanical trauma (crushing artifacts), one
removed by END and one by OND. However, the majority of lymph nodes presented an advanced degree of
autolysis. The average size of the removed lymph nodes
was 0.5 cm. Besides lymph nodes, various quantities of
adipose tissue were present in the specimen, accompanied in few instances by salivary gland or muscle tissue.

DISCUSSION
This study extends the encouraging data obtained
for END in an animal model.31 The visualization during
the procedure was excellent, mainly because of the lack
of bleeding, but also because of the magnification provided by the optical system. No lesions of the major neck
structures occurred during END, except for the mentioned lesions of the internal jugular vein. This is most
probably the result of the collapsed, narrow aspect of
this structure in cadavers and the fact that we were
initially looking for a larger vessel. However, only the
application of END in patients could verify that such
injury could be prevented.
We are somewhat disappointed by the low number of
retrieved lymph nodes. However, the explanation lies in
the advanced age of the subjects (mean age at death, 81 y)
and the important postmortem autolysis. Nevertheless,
the neck fibrofatty tissue was completely removed (Fig. 8)

TABLE I.
Number of Lymph Nodes Retrieved by Endoscopic Neck Dissection and Open Surgical Neck Dissection.
END/OND
Level I
No.

Right

Level II
Left

Right

Level III
Left

Right

Left

Level IV
Right

Level V
Left

Right

Left

TOTAL
Right

% END/Total
Left

1
1/0
1/0
2/1
0/0
0/0
1/0
0/0
0/0
4/0
2/1
7/1
4/1
2
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0
4/0
0/0
4/0
0/0
3
1/0
0/1
1/0
3/0
4/0
0/0
2/0
0/0
0/0
5/0
8/0
8/1
4
1/0
0/0
0/0
0/0
2/0
0/0
1/1
1/0
0/0
3/0
4/1
4/0
Total
3/0
1/1
3/1
3/0
6/0
1/0
3/1
1/0
8/0
10/1
23/2
16/2
Mean 0.75/0.0 0.25/0.25 0.75/0.25 0.75/0.0 1.5/0.0 0.25/0.0 0.75/0.25 0.25/0.0 2.0/0.0 2.50/0.25 5.75/0.50 4.0/0.50
SD 0.50/0.0 0.50/0.50 0.96/0.50 1.5/0.0 1.9/0.0 0.50/0.0 0.96/0.50 0.50/0.0 2.31/0.0 2.08/0.50 2.06/0.58 3.27/0.58

Right

Left

88%
100%
100%
80%

80%
100%
89%
100%

0.92
0.10

0.92
0.10

END ⫽ endoscopic neck dissection; OND ⫽ open surgical neck dissection.
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mapping of sentinel nodes32–34 could allow for the evaluation of the neck status with minimal morbidity before the
final treatment decision is taken. The precise knowledge
of the neck status can dramatically alter the treatment
protocols and decrease the morbidity associated with
these treatments.
However, before applying endoscopic neck surgical
techniques to human neck pathologies, extensive training with endoscopic surgical techniques in closed cavities is mandatory. Like all new and involved surgical
techniques, endoscopic neck dissection is time consuming initially and there is certainly a learning curve.
Whether this technique is worthwhile in terms of operating room time, complications, and morbidity remains
to be determined.
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