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Case Series

ABSTRACT

Complications related to the conventional thyroidectomy like the long scar in front of the neck,
paraesthesia, hyperesthesia, voice changes, and dysphagia is still the matter of concern with
conventional thyroidectomy (CT). Due toall these complications, minimally invasive surgery
of head and neck is becoming popular nowadays. Advantages of minimally invasive thyroidectomy
surgery (MITS) over CT cosmesis, less post-operative pain, shorter hospital stay and better
functional outcomes (in terms of voice and swallowing). A thyroidectomy performed with incision of
less than 3.5 cm, without endoscope is term as the minimally invasive open Thyroidectomy (MIOT)
or minimally invasive or non-endoscopic thyroidectomy (MINET). Since Dec 2011 we performed
seven MIOT. All patients were female aged between 16-40 years. All seven patients had unilateral
thyroid swelling and the size ranging from 3.3 x 2.8 to 4x4 cm. In the first three patients, we made
an incision of 3.5 cm but thereafter we reduced the length of the incision to 2.5 cm. Operating time
was ranging from 107 minutes to 56 mins. Except for the superficial thermal burn at the skin edge,
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infrastructure.

no other complications were encountered in our series. Hospital stay was between 1 -2 days. VAS
score was 1 in all patients except the first patient who sustained a thermal injury. She had a VAS
score of 2. We used a simple four parameters score: Excellent, Good, Fair and poor. Except for
this patient all patient has very minimal pain and good remarks for the cosmetic outcome. With the
improvement in our surgical techniques, our incision length, and duration of surgery reduced in
subsequent cases. Minimally Invasive thyroidectomy is a safe procedure and as it does not require
any special equipment and training it can be done in any centers irrespective of hospital

Keywords: Conventional thyroidectomy; long scar; postoperative pain; minimally invasive thyroid
surgery; minimally invasive open thyroidectomy.

1. INTRODUCTION

As the mortality rate following thyroidectomy was
40% before 1850, the French Academy of
Medicine banned thyroid surgery in 1850 [1].
Advances in surgical practice and techniques
reduced the mortality rate to 0-1% [1,2] but a
long scar in front of the neck, paraesthesia,
hyperesthesia, voice changes [3], and dysphagia
[3,4] is still the matter of concern with
conventional thyroidectomy (CT). Due to all
these complications, minimally invasive surgery
of the head and neck is becoming popular
nowadays. Advantages of minimally invasive
thyroidectomy surgery (MITS) over CT are
improved cosmesis, less post-operative pain,
shorter hospital stay and better functional
outcomes (in terms of voice and swallowing)
[4,5].

A thyroidectomy performed with incision of less
than 3.5 cm, without endoscope is term as the
minimally invasive open Thyroidectomy (MIOT)
or minimally invasive or non-endoscopic
thyroidectomy (MINET) [6]. Due to our hospital
infrastructure limitations for video-assisted or
pure endoscopic Thyroidectomy, we are still
practicing MIOT and sharing our experience in
seven cases with special reference to cosmesis,
post-operative  pain, operative time and
morbidity.

2. MATERIALS AND METHODS

Since Dec. 2011 we performed MIOT in seven
cases. This trial was approved by the hospital
scientific and ethical committee (File no-IEC-
[1/855/2011-2012). As we are shifting from CT to
MIOT, we excluded patients with malignant
pathology requiring neck dissection, previous
neck surgeries, and Thyroiditis which are
nowadays considered as relative
contraindications and patients who required total
or Near total Thyroidectomise. All seven patients
were female between 16 and 40 years. Physical
examinations in all the seven patients were

22

suggestive of benign thyroid pathology clinically
and without any cervical lymphadenopathy. All
seven patients were biochemically euthyroid. Our
practice is to do Ultrasonography (USG) neck
before the Fine Needle Aspiration Cytology
(FNAC) for all thyroid swelling. FNAC confirmed
colloid goiter (Bethesda Il: Benign category) in all
seven cases.

2.1 Procedure

Operative time was the time between the starting
of the incision to the last stitch. To assess Pain,
we used VAS score 24 hours for 2 days, and we
follow up the patients in one month and six
months to assess the cosmetic outcome for
which we used images of scars from CT and a
simple chart using four parameters: Excellent,

Good, Fair, and Poor. In all the cases
Hemithyroidectomy was performed under
general anesthesia.

2.2 Incision (Fig. 1)

Our practice is to mark the incision two
fingerbreadths above the sternoclavicular

junction or sternal notch in sitting position before
intubation, unlike on extended neck commonly
practice in many centres. The reason behind that
is that on releasing the extension the incision
reaches very near to the sternoclavicular junction
which can lead to a hypertrophic scar.

2.3 Technique

After we made the incision, we simply deepen it
until we reach the thyroid gland. We use small
retractors to retract the skin and all the layers of
the neck. We deal with the superior pole first
followed by the middle thyroid vein region and
finally the inferior pole. After neck wall retraction,
we use two straight or curve artery forceps with a
small swab at the tip to retract the thyroid upper
pole towards the wound and to do blunt
dissection respectively (Fig. 2). We used to
identify and isolate the superior laryngeal nerve
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and secure branches of the upper pole pedicle
for which we used sutures, clips, and vessel
sealing devices. We dint the record the time, but
we feel that the time consumption in securing the
upper pedicle using any of these modalities is the
same. Once the upper pole is free we deal with
the middle thyroid vein in the same manner as in
CT. Thereafter, we retract the thyroid gland
medially and try to locate the tubercle of
zucerkand! (TZ) and inferior thyroid vessels.
These are the landmark to identify the recurrent
laryngeal nerve (RLN). The thyroid gland is then
delivered out of the wound (Fig. 3) and dissected
off from the fibrofatty tissue, branches of the
inferior thyroid artery and trachea once we
identified the RLN and traced it safely till its
insertion. After hemostasis, we close the wounds
in layers. The Inner layers were approximated
using 3-0 Polyglactin 910 (Vicryl) suture and skin
was opposed by running subcuticular suturing
using 3-0 monofilament braided nylon
(Dermalon) sutures. We did not keep drains in all
our cases. In all seven cases, we could manage
to complete the surgery with the mini-incision.

2.4 Postoperative Period

Except for the minimal superficial thermal burn in
our first case, there were no other complications.
The overall pain was very minimal. VAS score
ranges from 1-2 till discharge. No patients
developed sign and symptoms of hypopara-
thyroidism in the post-operative period. Sutures
were removed on the 5 postoperative day.
Histopathological examination revealed Colloid
goiter in all the seven cases. Patients were
reviewed after one month and six months to
assess the cosmetic outcome. In the one-month

review, we showed them images of scars from
CT and the four parameters chart whereas in the
six-month review we assess the outcome using
the four parameters chart only. All the patients
scored Good except the first patient who scored
Fair. It's the same patient who sustained a
thermal injury of the skin edge. Fig. 4 comprises
two images of the scar of two different patients at
six months review. Statistics of all the seven
cases are presented in Table 1.

Fig. 1. Incision of 3.5cm

Fig. 2. Artery forcep with a small swab at the
tip use to retract the thyroid lobe

Table 1. Represent the demographic and disease characteristics, complications and
outcome of surgery in this series.

Patient 1 2 3 4 5 6 7
Age (In Years) 40 22 39 40 30 25 16
Gender F F F F F F F
Lobe Involved L R R L R L R
Size (USG Measurement) 3.3x2.8 4.5%x25 4x4 3.8x3 4x2.9 3.5x3 3.9x2.7
Incision Length (in cm) 3.5 3.5 35 25 3 25 3
Operative Time (Minutes) 107 90 89 62 56 65 67
Complications

Bleeding (Post Op) Nil Nil Nil Nil Nil Nil Nil
Recurrent Laryngeal Nerve/ Superior  Nil Nil Nil Nil Nil Nil Nil
Laryngeal Nerve Injury

Thermal Injury + Nil Nil Nil Nil Nil Nil
Wound Infection Nil Nil Nil Nil Nil Nil Nil
Hospital Stay (In days) 2 2 2 2 1 2 1
Pain (VAS score) 2 1 1 1 1 1 1
COSMESIS (At 1-month review) Fair Good Good Good Good Good Good
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Fig. 4. Scar after six months
Fig. 4a). First patient of our series who sustained thermal burn.
Fig. 4B). Scar of the last patient from our series

3. RESULTS AND DISCUSSION

Kocher's incision of Thyroidectomy was named
after Theodor Kocher who is one of the pioneers
in thyroid surgery [1]. The Original Kocher's
incision was a vertical incision in the midline with
a lateral extension for better access to the upper
pole. Later he maodified it to linear incision 2
finger breadths above the sternoclavicular joint
which is now known as Kocher's incision or
collar's incision [7].

In conventional Thyroidectomy usually, the
length of the incision used to be about 8-10 cm
which results in a long scar [8] and on the other
hand thyroid diseases are more prevalent in
young and middle-aged females whose concern
will be more towards the cosmesis after the
surgery [4]. An Incision under 3.5 cm is the
current definition for MIOT/MINET [6] but for
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generalized MITS there is no guideline regarding
the length of the incision. There are two schools
of thought; one group says any incision of less
than 6 cm should be considered minimally
invasive whereas another group proposed that
the term should be reserved for incisions shorter
than 3 cm [8]. In the literature, the length of the
incision varied from 1 to 4.5 cm for the minimally
invasive approaches [3, 5, 7, 9].

This imbalance has given minimal access
surgery for the head and neck more popularity
nowadays [10]. Gagner performed the first
endoscopic parathyroidectomy in 1996, and that
was the first reported minimal invasive surgery in
the neck. Thereafter, many techniques have
been evolved in minimally invasive surgery of the
neck focusing mainly on the cosmetic outcome
[4]. MITS can be classified in many ways (Table
2).
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Table 2. Various classification of MITS

1. Based on the site of incision [11]:

a) Direct/cervical approach (a small incision is made over the neck.): midline [9] or lateral

[12].

b) Indirect/extra-cervical approach: transoral, axillary, post-auricular and areolar

approaches [11].

2. Based on the technique [2]:

a) Minimally invasive open thyroidectomy (MIOT) or minimally invasive non- endoscopic

thyroidectomy (MINET),

b) Complete endoscopic thyroidectomy (CET), and
¢) Minimally invasive video-assisted Thyroidectomy (MIVAT).

3. based on incision on the neck [13]:
Incision on the Neck

No Incision on the Neck

CET with gas insufflations:

CET with gas insufflations:

Anterior approach
Lateral approach

Axillary approach
Anterior approach

Mammary approach:

Axillo-bilateral mammary approach
Bilateral tranaxillary approach
Robot-assisted bilateral axillary approacj

MIVAT without gas insufflations:

MIVAT without gas insufflations:

Anterior Endoscopic axillary approach

Lateral Robot assisted axillary approach
Robot assisted bilateral transaxillary approach
Anterior approach

MINET: Experimental approaches:

Anterior Transoral robot-assisted approach

Lateral Dorsal approach

MIVAT is the most widely used MITS technique
which was developed by Miccoli et al in the late
1990s [10]. Subsequently, MIOT (in 2001) and
MINET (in 2011) came up [7].

The constant criteria for MITS in the literature are
thyroid lobes of less than 3.5-4 cm for a benign
nodule and volume less than 30 cc [2,10,13]. Till
2010 MITS were limited to low-risk well-
differentiated thyroid cancer without any
substernal extension and extrathyroidal spread
[10] but according to some recent reports size
and histology should not be considered any
longer as the limiting factors for MITS [7].

The major advantages of MITS techniques
include minimal postoperative pain resulting in
patient comfort, better cosmesis and shorter
hospital stay which will lead to reduced cost of
healthcare [5,6]. MIVAT has the added
advantage of a magnified and illuminated view of
the operating field [10].

Pain is much less in MITS when compared with
the CT because there are less dissection,
traction, and destruction of tissues [10,13,14,15].
The mini-incision is the main limitation for
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dissection and isolation of the superior pedicle.
Few articles suggested incision near the upper
pole [7] to avoid excessive traction which results
in pain. We don’t follow that practice, and we
managed to complete the procedure with the
usual incision level in all seven cases. In our
series, the first patient complained of minor
discomfort for 2 days as she sustained a
superficial thermal injury of the skin edge from
the cautery tip. Subsequently, we started to use
tip guard from the next case. Remaining 6
patients in our series scored one according to the
VAS score (Score 1: mild pain).

Initially, we made a 3.5 cm incision but after
three cases we reduced our incision to 2.5 -3 cm
and managed to complete the procedure without
extending the incision length.

It is ideal to mark the neck incision two
fingerbreadths above the suprasternal notch or
higher in normal position rather than in an
extended position after intubation as practiced in
most of the centres. If we are marking incision in
the extended neck then it should be higher up in
normal skin creases. The explanation behind this
is that on releasing the extension the incision
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shifted more caudally almost near to the
suprasternal notch. Low lying incision should be
avoided as platysma is lacking in the midline at
the level of the suprasternal notch and which can
cause a hypertrophic scar or keloids [16].
Though one of the main benefits of MITS is the
small scar, many articles reported a high
incidence of hypertrophic scars or keloid
especially with incisions over the anterior chest
wall [17]. The small incision usually requires
excessive traction for exposure which results in
tissue damage leading to hypertrophic scarring.
Hypertrophic scar results due to persistent
inflammation and excessive deposition of
fibroblast-derived extracellular matrix proteins
[18]. Ezzat WH et al did not find any histological
changes in the incision edges. The inflammatory
reaction takes 24-48 hours to start and
immediate fixation of the specimen may be the
possible cause of this fallacy. The current
practice of trimming damaged incision edges is
aimed to approximate fresh wound edges,
reducing the risk of hypertrophic scarring. In our
series, we used a simple four parameters chart
and all the patients scored Good except the first
patient who scored Fair. It's the same patient
who sustained a thermal injury of the skin edge.

In  MITS post-operative hyperesthesia or
paresthesia in the neck and discomfort during
swallowing is less as this procedure does not
require the creation of skin flap and also due to
less tissue trauma as a result of minimal
dissection [3]. No such complications occurred in
our series till one month of following up.
Complications related to the extra cervical
approach are pneumothorax, chest paresthesia,
Brachial plexus injury, local wound infection,
perforation, chest pain, Horner's syndrome [19].

The incidences of two of the major concerned
complications of thyroid surgery (i.e. recurrent
laryngeal nerve palsy and hypoparathyroidism)
are similar to those seen in after CT [10,15]. In
our series, we dint encounters these
complications.

Based on the review of the literature, the overall
incidence of complications and outcomes
between CT and MIVAT and between MIVAT
AND MINET is similar [6,7,15,19]. Del Rio P et al
stated that the overall outcome between CT and
MIVAT was similar, but they found that the
incidence of hypocalcaemia is less in CT due to
better identification of the parathyroid glands. Fik
Z et al reported that except less analgesic
consumption the outcome between MIVAT and
MINET is similar.
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The main disadvantages of MITS procedures are
the longer duration of surgery, steep learning
curve and increased the cost of surgery due to
equipment usage (MIVAT or Robotic MITS) and
the inability to convert the incision if required
[10,17]. In our case series, the duration of
surgery becomes less as we did the subsequent
cases. Reduced operative time in our case series
is due to the modification of the mistakes and
difficulties  encountered in the previous
case/cases. Modification made like, use of the
guard in cautery tip, use of small long blade
retractors, use of curved artery forceps to retract,
use of clips or vessel sealing devices to secure
vessels and dissection, proper hemostasis,).
Regarding the cost factor in our case series, it
was less because of less hospital stay and we
didn’t use any special instruments.

4. CONCLUSION

Minimally Invasive Thyroidectomy is a Safe
Procedure and as it does not require any Special
Equipment and Training It Can Be Done in any
Centers irrespective of Hospital Infrastructure.
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