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Abstract

Background Due to improvements in endoscopic as well as robotic technology, and a request for better cosmetic results,
there was a significant increase in thyroid surgery using these methods during the past decade.

Methods The aim of our study is to evaluate the perioperative short- and long-term outcome as well as the learning curve
of EndoCATS and the Quality of Life (QoL).

Results A total of 150 patients with 152 hemithyroidectomies who underwent endoscopic thyroid surgery by EndoCATS
between 2010 and 2016 were enrolled in this study. The mean specimen volume was 15.04 g +7.89 g. The mean operation
time was 132.79 +50.52 min. There is a significant reduction of the operation time after the 53th case. (p <0.05) There was
no acute rebleeding or permanent hypoparathyroidism. Permanent RLN palsy occurred in 3 nerves at risk (NAR) 1.97%.
There were no cases of pneumothorax, postoperative infections or skin flap ischemia. 94.11% of the patients describe their
state of general health as good as or better than before the surgery.

Conclusions EndoCATS is a safe and effective, but a demanding single port access procedure; therefore, extensive training is
required. An advantage is the near ideal visualization of the RLN and the parathyroid glands as well as the ability to recover
even large specimens without difficulties.
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In 2008, Schardey et al. first described the videoendoscopic
thyroidectomy by the dorsal retroauricular approach (RA)
(EndoCATS) feasible not only in human cadavers, but also in
patients [1]. The first patient was operated on in November
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2006. The procedure leaves no visible scars in the neck,
as the incision is in the hairline at the edge of the scalp.
Nodal points are helpful for executing this new operation in
the beginning. The surgical quality score presented in the
first report is a complex and objective measure of ability
of leaners to deal with the procedure. The initial report was
succeeded by a prospective clinical feasibility study on 30
patients [2]. After this feasibility trial the procedure was
reevaluated experimentally focusing on solving the problems
of access related nerve lesions, mostly of the accessory nerve
crossing the sternocleidomastoid muscle [3]. The procedure
was then modified into its final form being carried out about
20 times per year at our high-volume of thyroid surgical
center. The main difference was that the initial approach to
the thyroid was medial to the sternocleidomastoid muscle
(SCM), which caused problems with the accessory nerve
in 5%. This problem could be eliminated by approaching
the thyroid from above, meaning lateral or superficial to the
SCM. Distal to the omohyoid muscle the thyroid was then
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approached by passing between the sternal and clavicular
heads of the SCM entering De Quervains space.

In 2010 Walvekar presented an experimental study on
human cadavers using a modification of the retroauricular
approach (RA) by extending the incision from the scalp
to behind the ear lobe and actually lifting a skin flap [4].
The first clinical use of this approach was reported by Ter-
ris in 2011 [5]. Over the last decade unilateral RA thyroid
surgery mostly using a laparoscope and later a robot has
spread worldwide [1, 2, 4-10]. RA thyroid surgery has many
names. Surgeons using the Walvekar technique lifting a skin
flap mostly called it face-lift thyroid surgery while we called
our technique Endoscopic Cephalic Access Thyroid Surgery
(EndoCATS).

Due to improvements in endoscopic and robotic tech-
nology as well as an increase in surgical experience with
these techniques there was a significant increase in endo-
scopic thyroid surgery in the past decade. The different RA
approaches have even been used in complex interventions
e.g. for inflammatory thyroid disease and neck dissection
in differentiated thyroid malignancies [11]. Despite these
advances some factors should be considered in a careful
patient selection: underlaying thyroid pathology, size of
thyroid gland, extra-thyroidal invasion and suspicious lym-
phadenopathy [12].

Concerning the RA thyroidectomy, published data could
show that it is not only technically feasible, but safe and
with highly satisfactory cosmetic results [9, 13]. The RA
when using a robot even seems to be beneficial for reducing
operation time and hospital stay [9].

The American Thyroid Association (ATA) Statement
on Remote-Access Thyroid Surgery acknowledged several
barriers to implementation of minimally invasive thyroid
surgery, including a limited published experience for the
several remote access techniques, many of which utilize a
robotic platform [12]. With more and more published data,
not only for RA but for all available endoscopic and robotic
approaches in thyroid surgery, a more comprehensive under-
standing of the potential and limitations of these procedures
is now available [8, 10]. However long-term results are still
rare.

The aim of our study is an evaluation of the short- and
long-term perioperative outcome, the learning curve of
EndoCATS, as well as the quality of life (QoL) after surgery.

Materials and methods

This is a single center retrospective data analysis. All pro-
cedures were performed at the Department of General, Vis-
ceral, Vascular and Endocrine Surgery, Agatharied Aca-
demic Teaching Hospital, Ludwig-Maximilians-University
Munich, a high volume center for thyroid surgery with more
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than ten years of clinical experience in endoscopic thyroid
procedures using the EndoCATS, Axillo-Bilateral-Breast-
Approach (ABBA), and Transoral Endoscopic Thyroidec-
tomy (Vestibular Approach, TOETVA) and our latest modi-
fication of the transoral technique Transoral Thyroid Surgery
Vestibular and Retro auricular Approach: (TOVARA) [14].
Until now, more than 500 endoscopic thyroidectomy proce-
dures have been carried out at our institution. All EndoCATS
procedures performed at our institution between 2010 and
2016 were included in analysis; the initial 30 cases per-
formed between 2006 and 2008 have already been reported
in the feasibility study [2].

Patients

The EndoCATS procedure is used for unilateral thyroidec-
tomy in patients with a one sided pathology of the thyroid
gland with an estimated volume of less than 45 ml. Only
patients asking for the endoscopic procedure were assessed
and operated with EndoCATS. Patients with unilateral
pathology and a lobal volume of more than 45 ml as well as
those requiring bilateral thyroidectomy were operated with
the ABBA technique and at the end of 2016 with TOETVA.
Patients asking for invisible scar thyroidectomy procedure
find EndoCATS most appealing since they never ask for
ABBA or TOETVA. Patients with previous irradiation or
surgery of the neck, extrathyroidal disease and planned neck
dissection we excluded from this procedure. All patients,
who underwent endoscopic thyroid surgery by the Endo-
CATS approach between 2010 and 2016 were enrolled in
this study. A total of 150 patients could be included. Bilat-
eral EndoCATS procedures were carried out only twice in
two young female patients with Graves disease, so 152 sur-
gical procedures were performed with 152 nerves at risk
(NAR). Written informed consent was obtained from all
patients. This study was approved by the local review board
(reference number 17-054).

Patient demographics (age, gender, ASA score), periop-
erative data (operative time, diagnosis, specimen size, com-
plications, length of hospital stay) and pathological charac-
teristics were retrospectively documented. Operative time
was defined as the time from initial skin incision to final
skin closure.

The primary endpoint of this study was the rate of post-
operative complications: recurrent laryngeal nerve (RLN)
injury for NAR, hypocalcemia, hypoparathyroidism and
bleeding complications. Permanent RLN palsy was defined
as persistent vocal cord dysfunction for six months or longer
from the time of surgery. Temporary hypocalcemia was
defined by symptomatic hypocalcemia requiring calcitriol
and calcium supplements in the immediate postoperative
period. Permanent hypoparathyroidism was defined by low
or undetectable parathyroid hormone level requiring calcium
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and Vitamin D supplementation for six months or longer
from time of surgery. Furthermore, a learning curve based
on the duration of surgery was calculated.

In addition, a prospectively questionnaire based follow
up was carried out about complications specific for the RA
remote access (pain in the cervical spine, swelling of the
neck, changes of sensation at the scar and in the surgical
field). The intake of iodine or thyroid hormone substitution
and postoperative satisfaction with cosmetic result and SF
— 12 quality of life score was used [15, 16]. The SF-12 score
assesses twelve items concerning physical functioning, role
limitations, physical pain, health perception, energy level,

Fig. 1 A Positioning of the
patient; B skin incision, and dis-
section area; C Flap elevation;
D 1. position of the spatula; E
spatula is fully inserted; F divi-
sion of the SCM; G Ligation

of superior thyroid vessels; H
endoscopic assistance to pre-
serve parathyroid gland

social functioning, and psychological well-being, resulting
in physical and mental health composite scores.

Surgical procedure (Fig. 1)

All procedures were performed by a team of two surgeons.
Under general anesthesia, the patient is placed in the supine
position with the head rotated (30°) to the contralateral side
of the dissection. Intermittened laryngeal nerve monitor-
ing is used during the procedures. The patient is intubated
with a laryngeal EMG tube (Dr. Langer Medical GmbH,
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GERMANY). Approximately 1 cm of hair was shaved along
the retro-auricular occipital hairline.

A 4 cm skin incision in the scalp dorsal to the mastoid
bone is carried out. The ventral fascial sheath of the SCM
is opened and the virtual space between the ventral fascial
sheath and the ventral surface of the SCM becomes acces-
sible. Sharp dissection with scissors is carried out until blunt
dissection with the retractor spatula (Storz Endoscopes, Tut-
tlingen, Germany) becomes possible and the endoscope is
inserted. This retractor spatula contains a channel for an
endoscope (Fig. 2). We use the IMAGE1 S™ video and
endoscopes with diameter of 4 mm. (Storz Endoscopes, Tut-
tlingen, Germany) Ventral traction must be used carefully
since it can cause damage of the greater auricular nerve.
After the identification of the omohyoid muscle the spatula
is passed medially and below this structure and after that
more caudally between the sternal and clavicular head of
the SCM. The carotid sheath with the jugular vein, Carotid
artery and vagal nerve are then identified and opened.
Blunt dissection is then carried out with the probe from the
nerve monitor and following its identification -, the vagal
nerve signal is documented by nerve monitoring (AVA-
LANCHE®, Dr. Langer Medical GmbH, GERMANY).
The next step consists of entering the surgical space of De
Quervain with the retractor spatula by blunt dissection. After
fully exposing the surface of the thyroid gland and estab-
lishing an adequate working space, the Spatula is fixed to

Fig.2 A reusable spatula devel-
oped for the procedure with an
integrated 5 mm channel for
laparoscope

Fig.3 Scar 7 days, 14 days and
1 year after surgery
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a self-retaining readjust able retractor (Storz Endoscopes,
Tuttlingen, Germany).

The superior pole is mobilized away from the inferior
constrictor muscle, after the external branch of the supe-
rior laryngeal nerve (SLN) is identified with the help of
the nerve monitoring (AVALANCHE®, Dr. Langer Med-
ical GmbH, GERMANY)., and the vascular pedicle is
sealed and divided with the Harmonic scalpel (HS) HAR-
MONIC ACE®, Ethicon Inc., USA). The superior pole
is then reflected ventrally and inferiorly and the superior
parathyroid gland identified and dissected postero-later-
ally away from the thyroid gland. The recurrent laryngeal
nerve (RLN) is identified just proximal to its entrance
beneath the inferior constrictor muscle and its function
documented by nerve monitoring. The ligament of Berry
is divided having the nerve under direct vision and then
the isthmus can be transected. The middle thyroid vein is
divided using the HS, and the inferior pole is then fully
mobilized using blunt dissection. The inferior parathyroid
gland is identified and dissected laterally away from the
thyroid gland. The inferior thyroid artery and vein, the
remaining attachments of the gland are divided and the
thyroid lobe is retrieved through the retroauricular inci-
sion. Finally, the integrity of RLN, SLN and vagal nerve
are documented by nerve monitoring. The skin is closed
using a running self-absorbable suture. Figure 3 shows the
scar 7 days, 14 days and 1 year after surgery (Fig. 3). For
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pain control we use a standardized medication like in our
conventional open surgical cases [17]. All patients receive
an injection of local anesthetic around the incision after
skin closure followed by an oral analgesic regimen started
before surgery consisting of etoricoxib 120 mg once daily
and metamizole 500 mg four times per day [17].

Due to the neuromonitoring a lesion to the RLN can be
directly proven intra operatively. To differentiate between
temporary or permanent RLN all patients were examined
for hoarseness postoperatively. All patients with abnormal
findings during neuromonitoring or voice changes were re-
examined with laryngoscopy after at least 6 months post
surgery.

Statistics

A x*-test was used to examine associations between cat-
egorical variables, and an unpaired two-tailed student’s
t-test for continuous variables. Mean, standard deviation
(SD) and range (min—max) are calculated. Analyses were
performed with SPSS 22 (IBM, Armonk, NY, USA). The
cumulative sum control chart (CUSUM) was used to deter-
mine changes in operation time and calculation of a learn-
ing curve. p-values o < 0.05 were considered statistically
significant.

Table 1 Sociodemographic, clinical, and surgical characteristics
(n=150)

Results
Demographic and clinical features (Table 1)

The mean age of the n =150 patients was 47.08 years
(SD+11.97; range 21 to 80 years). There were 139 female
and 11 male patients. Bilateral procedures were carried
out only twice. So there were 152 NAR. ASA score, mean
duration of hospital stay and duration of surgery are shown
in Table 1.

Perioperative outcome (Table 2)

There were 139 (91.45%) benign lesions and 13 (8.55%)
cases of differentiated thyroid cancer. The mean speci-
men volume was 15.04 g (SD+7.89 g; 2 g to 50.7 g). The
mean operation time was 132.79 +50.52 min. Operative
times decreased significantly along with surgeons’ experi-
ence. The CUSUM curve showed a decrease from the 53th
case on; there is a significant reduction of the operation
time compared the cases before and after the 53rd case
(p <0.05), whereas the specimen size stayed constant over
time. (Fig. 4).

Surgical complications using the EndoCATS approach
included temporary dysphonia in 20 (17.24%) patients
and 18 (11.84%) cases of transient hypocalcemia without
cases of permanent hypocalcemia or hypoparathyroidism.
There were no cases of pneumothorax, postoperative infec-
tions or skin flap ischemia. There were no cases of seroma,
but four cases of local, access-related hematomas. These
bruises occurred just below the ear; one underwent endo-
scopic revision but was found to be only a minor (2 ml).
There were no cases of postoperative rebleeding requiring
emergency redo surgery. Permanent RLN palsy occurred
in 3 NAR (1.97%).

Age Years Mean +SD 47.08+11.97
Sex Female N (%) 139 (92.67%)
Male N (%) 11 (7.33%)
ASA score ASA 1 N (%) 124 (82.67%)
ASA2 N (%) 26 (17.33%)
Table 2 Perioperatice outcome
Outcome

Duration of hospital stay

Mean specimen size

Duration of surgery
Complications

Permanent RLN paralysis for NAR

Shortness of breath
Hypocalcaemia
Transient
Permanent

Wound infection
Pneumothorax

Skin flap ischemia

Days Mean +SD 294+1.25
g Median (range) 15.04+7.89
Minute Mean +SD 132+57

N (%) 3(1.97%)

N (%) 0

N (%) 18 (11.84%)

N (%) 18 (11.84%)

N (%) 0

N (%) 0

N (%) 0

N (%) 0
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Fig.4 Learning curve
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Table 3 Long term outcomes
Pain in the cervical spine N (%) 18 (17.65%)
Numbness in the area of the scar N (%) 60 (60.61%)
Duration of numbness Median (d) 32.5
Persisting N (%) 11 (11.11%)
Swelling in the neck N (%) 35 (34.65%)
Duration of swelling Median (d) 14
Satisfaction
Very satisfied N (%) 89 (78.07%)
Satisfied N (%) 18 (15.79%)
Little satisfied N (%) 4 (3.51%)
Not satisfied N (%) 3(2.63%)

Long term outcome (Table 3)

The mean follow up period was 37.38 months (median 53.2;
SD, + 146). After thyroid surgery 73.77% of the patients
were taking iodine or thyroid hormone substitution. 34.65%
reported a temporary swelling in the neck, with a median
duration of 14 days after surgery. Postoperative pain in
the cervical spine was reported by 17.65% of patients and
60.61% reported of a transient numbness in the area of the
retroauricular scar with a median duration of 32.5 days; in
11.11% of these cases, the numbness persisted. Most of the
patients (93.86%) were satisfied with the surgical result
and would undergo endoscopic thyroid surgery again. Only
3.51% and 2.63% were slightly or not satisfied. As can be
expected, patients without complications are significantly
more satisfied than patients with complications (p <0.05).

One week postoperatively, 90.99% patients had only little
or no pain and 68.75% of patients had no or hardly any pain
immediately after surgery.

@ Springer
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145
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SF 12 QoL

The response rate for participation in the follow-up ques-
tionnaire was 76.00% (114/150). The mean follow up is two
years. 94.11% (107 patients) of responding patients describe
their state of general health as good or at least better than
before thyroid surgery. 10.89% reported emotional problems
with their work or other regular daily activities. 84.16% of
patients seldom or never have problems with social func-
tioning. 79.41% of patients do not experience any problems
when doing hard physical work. 88.12% of patients are rare
or never discouraged or sad.

Discussion

A total of 150 patients underwent endoscopic thyroid sur-
gery by EndoCATS from 2010 until 2016 and were included
in the retrospective analysis of this single center experience.
All procedures were performed by a team of two surgeons.
Bilateral procedures were carried out only twice. In two
young female patients with graves disease this was car-
ried out for bilateral thyroidectomy. All in all, 152 hemi-
thyroidectomies have been performed with 152 nerves at
risk (NAR). We registered 3 cases of permanent RLN palsy
(1.97%), no cases of acute rebleeding requiring emergency
surgery, 11.84% of transient hypocalcemia and no cases of
permanent hypoparathyroidism.

Although the overall sum of complications seems rather
good we see of the rate of RLN palsy fall back behind the
RLN paly rate of less than 1% which we can achieve in open
thyroidectomy. So there is room for improvement. However
when looking at the literature the complication rate of con-
ventional thyroid surgery for RLN palsy lies between 0.3
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and 6% [18, 19]. In a recent study from 2020 on 11,370
patients, who underwent either lobectomy or total thyroid-
ectomy were reported using the American College of Sur-
geons National Surgical Quality Improvement Program thy-
roidectomy-specific database (2016-2017) [19]. LN injury
occurred in 6.0% (n=677) of the 11,370 patients included
in the study. The RLN injury rate varied significantly based
on the primary indication for surgery, from 4.3% in patients
undergoing surgery for a single nodule to 9.0% in patients
undergoing surgery for differentiated cancer (P <0.01). RLN
injury occurred more often in thyroidectomies than lobecto-
mies (6.9% versus 4.3%, P <0.01) and more often in opera-
tions without intraoperative nerve monitoring (6.5% versus
5.6%) [19]. A Review of 66,902 thyroid gland operations
in 2017 in Germany reports an overall frequency of perma-
nent vocal cord palsy of 1.5%.[20], Rebleeding (0-6.5%),
infections (1-3%), temporary hypocalcaemia 6,5-23.6% and
permanent hypoparathyroidism of 2% [18, 20-24]. inglook-
ing at center experienceoidectomy. So there is less than on %
out. minor (2 ml)ma be only ve monitoring (s diseaseCATS
most appealing since they never ask for ABBA or TOETVA.
thyroidectomy were.

Complication rate for RA are not conclusive, because
only very small case numbers have so far been reported.
The numbers vary from 4-54 cases [2, 5, 24-29]. The rate
for RLN palsy varies between 0 and 5.5%, for hematoma
0-5.6%, transient hypocalcemia 25% and for infections 0%
[2,5,12,24-29].

Compared to the recently published data, our series seems
to have an acceptable complication rate for a newly devel-
oped endoscopic technique [19].

There is no obvious difference in complication rates
(rebleeding, infections and permanent hypoparathyroidism)
between EndoCATS other RA procedures and conventional
thyroid surgery. [18, 20-23, 30]. However, the degree of
evidence is low as there are no results from prospective ran-
domized trials.

In addition to the good cosmetic results and high patient
satisfaction EndoCATS has several advantages. In our opin-
ion the visualization of the RLN and the parathyroid glands
is excellent when using the EndoCATS technique in compar-
ison to other remote approaches we regularly use. We cannot
prove this by our data, but up to now, we have experience
with more than 500 endoscopic thyroid surgeries using dif-
ferent remote approaches as described above. A good view
on the critical structures is confirmed by other authors using
RA [11]. This is in particular true for those using a robotic
technique, which can provide a three-dimensional 10—12-
fold magnified view [31].

EndoCATS requires a great deal of experience in endo-
scopic thyroid surgery. The main challenge and difficulty of
EndoCATS is the single port approach with the restricted
movement in a limited space. Triangulation of instruments

is limited. Another factor is that the midline is not opened
as in ABBA, transoral or conventional open techniques, lim-
iting the surgical space. In that respect we do agree with
Sung et al. [32] and a contralateral lobectomy requires a
contralateral incision. Other authors considered the unusual
perspective to be a reason for RLN injury [31].

Access-specific complications such as numbness around
the skin incision was mostly a temporary phenomenon.
Wound infections or skin flap ischemia as described in up
to 2.3% of cases by other groups did not occur in our surgi-
cal procedures [33]. Many working groups use the approach
described by Terris et al. a very long retroauricular incision
extending to the hairline lifting a skin flap [5, 27]. We only
use a 4 cm skin incision in the scalp dorsal to the mastoid
bone[1-3], which does not result in skin flap ischemia.

The approach related dissection is much less than
required for ABBA. Singer et al. [34] estimated a reduc-
tion of 38%. Retroauricular surgery is also considered to
be a rather familiar surgically approach, which is widely
used in parotidectomy and submandibular gland incision
[35-37]. There is no risk of brachial plexus injury and no
concern of paraesthesia of the anterior chest like in ABBA
[38, 39]. Other disadvantages are inherent to the approach
like transient hypoaesthesia in the distribution of the greater
auricular nerve, which is not uncommon. [40] In comparison
to TOETVA, which only allows the removal of very small
specimen EndoCATS has practically no limitations concern-
ing this aspect. A clear disadvantage lies in the fact that
we are dealing with a unilateral procedure [2]. Nonetheless
female patients with a small potentially cancerous lesion are
less reluctant to have it removed when a technique using an
invisible scar is available. Here the EndoCATS technique
has a definite advantage with the scar hidden within the
scalp. This is one of the reasons why 93.86% of the patients
were satisfied with the surgical result and would undergo
endoscopic thyroid surgery again.

Low-volume surgeons with less than 25 interventions
per year and are more likely to experience complications
(odds ratio 1.51, P=0.002) and cause longer hospital stays
(+12%, P=0.006) [41]. Endoscopic thyroidectomies do
require a great deal of experience in video-endoscopic sur-
gery in order to be able to develop the skills required for
the proper performance and management of the endoscopic
procedure. In addition, a careful and precise selection of
patients is important especially the first cases. Experience in
conventional open thyroidectomy can be helpful [42]. In our
data we found a significant reduction of the operation time
after four years and 53 cases (p <0.05). Lee et al. describe
a decrease of operation time and of the complication rate
after 50 cases for RA [43]. This is confirmed by other stud-
ies reporting endoscopic thyroidectomy procedures (25-60
cases) [31, 42, 44, 45]. Compared to conventional open thy-
roid surgery, the learning curve is almost twice as high.
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Quality-of-life outcomes after surgical procedures always
need to be seen in the relation to postoperative adverse
events [46]. Promberger et al. showed, that even transient
complications that had resolved within 6 months after the
operation, including transient recurrent laryngeal nerve
palsy, hypocalcemia, or wound infections had a significantly
negative influences on postoperative quality of life [43] and
satisfaction. This was also seen in our study since patients
without complications were significantly more satisfied than
patients with complications. (p <0.05) Complications in thy-
roid surgery are reported to cause high levels of distress with
a long-lasting impact on ‘‘social functioning,”” ‘‘emotional
condition,”” and ‘‘mental health’’ [46]. We however only
found ‘‘social functioning” to be impaired in patients with
complications.

Only 76.00% of patients took part in the survey concern-
ing the patient related outcome measures quality of life, cos-
metic result and patient satisfaction, therefore some selec-
tion bias cannot be excluded in our study. The value of a
93.81% with high rate of satisfaction might be enthusiastic.
However, the perioperative in-hospital outcome regarding
complications is known for all patients as it is documented
in patients’ files. Concerning the patient reported outcome
measures, these can be stated as “subjective problems” and
it must be taken into account, that only a certain type of
patient does ask for such an “invisible scar “ endoscopic
thyroid surgery procedure; these patients also have a very
high level of expectancy, which might again influence the
patient reported outcome in the case complications do occur.

Although our data represent one of the largest series of
RA reported with low complication rates, the evidence for
retroauricular remote access procedures is low, as most data
are generated from retrospective surgical series. More data
from randomized multicenter trials would be necessary to
finally evaluate these surgical techniques in comparison to
other remote access and conventional open procedures, not
only in benign but even malignant thyroid disease. One solu-
tion to help with the evaluation of results from small series
published until now could be the analysis of prospective
registry data.

Conclusion

EndoCATS thyroidectomy is a safe and effective procedure
with a learning curve comparable to other endoscopic thy-
roidectomy procedures. The remote endoscopic approach
specific complications were moderate, whereas patients’
satisfaction with the cosmetic result was very high. Due to
the unconventional view during dissection and the restric-
tion of space due to the single port approach, we recommend
extensive training.

@ Springer
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