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Abstract— Minimally invasive video assisted endoscopic thyroidectomy (MIVAT) is currently well
documented for treating minimal and moderate size thyroid swelling. Yet, it has not been widely
used for excising large goiters. The current preliminary report was designed to evaluate feasibility
and efficacy of MIVAT for the radical excision of huge goiters. This is a prospective study for the
period of 24 month from January 2015 to February 2017. Patients with huge goiter were included;
however, those with retrosternal extensions were excluded. Minimally invasive thyroidectomy
through a cervical approach were adopted in all cases. Seven patients underwent this technique they
were 6 females 85.7 % and only one male 14.3 %. The mean operative time was 2.4 hours + 0.3 only
one patient was converted into open technique due to hemorrhage. Conclusion: The obtained data of
this preliminary report is encouraging to apply this technique as a routine for any case of goiter
especially the huge type due to its good results. However, the cost effectiveness should be well
calculated.
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Introduction:

Thyroidectomy of one of the commonly encountered surgical operations.'” However, tremendous
concerns are elaborated as regards the post thyroidectomy scars,’ especially among females who do
have a high rate of thyroidectomies.*”

Minimal invasive excision of the thyroid gland is a relatively new modality that has started in the last
two decades. Yet, little information is existing in the literature concerning its application in treatment
of huge goiter.”>®

The technique has a higher privilege of minimal scar, reduced hospital stay and it can be applied as a
day surgery procedure reducing economic pressure on exhausted health facilities.'*®’

On the other hand, debate exists among those who are amenable to minimal invasive thyroidectomy
with a low complication rate.**'® Huge goiters, thyrotoxic goiter and malignant swellings of the
thyroid gland are mostly not feasible to undergo minimal invasive thyroidectomy. In these cases,
radical thyroidectomy may be considered as the line of treatment."""?

Minimal invasive thyroidectomy can be performed through different approaches. They include
cervical, axillary sublingual as well as anterior chest approach.

The current study aimed to report our preliminary limited experience of using cervical minimally
invasive radical thyroidectomy without the usage of robot for cases of huge goiters.

Patients & Methods:

Two years’ prospective study took place in the period between January 2015 to February 2017. It
included those patients who presented with huge goiters that necessitate a radical thyroidectomy.
excluded from the study where those who had a retrosternal extension.
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Technique: patients were randomly selected. They all have a specially designed a preoperative
preparatory protocol which include imaging and laboratory investigations. the imaging investigatory
tool were sonographic assessment of the gland, lymph node involvement as well as intra-abdominal
sonography for suspected malignant cases. Some patients underwent Computed tomography
scanning in cases of failure of the duplex and/or elastographic ultrasonography to accurately portray
the glands pathology.Laboratory investigations included routine complete blood picture, thyroid
function tests, namely; T3, T4 and TSH to assess the endocrinal function of the gland.

Patients with hyperthyroidism and huge goiter underwent treatment before being scheduled for
surgery aiming to decrease intra and post-operative hemorrhage.

All patients underwent endoscopic thyroidectomy via the cervical approach after being well
prepared. intraoperative findings, mean operative time, intraoperative complications including
hemorrhage and/or injury to surrounding structures were reported. Collected data were statistical
analyzedObtained data were analyzed using Statistical Packages for Software Sciences (SPSS)
version 26 Armonk, New York, IBM Corporation. Descriptive statistics were presented using
numbers and graphs. For the comparison of variables, Student’s T-test Chi square test was used. P-
value <0.05 has been accepted as the significant level for all statistical tests.

Results:

Seven patients underwent minimal cervical thyroidectomy. their age ranged from 16 to 58 years with
the mean of 33.1+ 22. 6 females (85.7 %) and one male (14.3 %) were encountered in the
study.(Table 1)Patients diagnosis varied from huge multinodular goiter in 4 patients (57.1%),
suspected malignant goiter in two patients (28.6%) and one patient with huge secondary toxic goiter
(14.3%).(Table 2) One patient underwent auto transfusion of one units of blood during preparation
for surgery due to low hemoglobin level (suspected malignant goiter). MIVAT was performed via a
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cervical approach as previously described.

The mean operative time ranged from 2.4 hours = 0.3.in one patient wound extension was obliged
due to intraoperative hemorrhage. Bipolar diathermy was used in the initial three cases, yet, due to a
massive uncontrolled hemorrhage in one case harmonic shear was used for a proper ligation of all
vessels during the procedure within the remaining four cases. A sterile rubber band was inserted in
four patients who showed a bloody field during the operation. On the other hand, no drains were used
among the remaining patients. Follow up period ranged from 2 months up to one year with a mean of
6.2 = 1.4 month. All patients had an uneventful post-operative period with minimal morbidity.Two
patients (malignant goiter) presented with mild hoarseness of voice due to nerve concussion. These
cases positively responded to conservative management and voice rehabilitation.

Discussion:

Conventional thyroidectomy has been considered as the classical treatment for excision of the gland
nearly over a century since it was initially described in Zurich by Theodore B Kocher'’. through
years many advances were applied in the procedure including strict antiseptic precautions,
intraoperative care of the parathyroid gland, this led to a dramatic decrease of the mortality after
simple goiter thyroidectomy to become less than 1%. Therefore, Kocher was awarded the Nobel
prize in 1909."°

With the dawn of the new millennium minimal access thyroidectomy techniques were initially
described by many surgeons. It depends on the use of the video assisted minimally invasive
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technique to make advantages of the endoscopic technology. Most of publications are describing and
discussing the hemithyroidectomyfor thyroid nodules or even subtotal thyroidectomy'”'®".
Nevertheless, to date few have discussed the role of the video assisted minimal thyroidectomy as a

radical procedure in treatment of huge goiter.”**'*

The current study presented a preliminary report of the experience of MIVAT for radical thyroid
removal for huge goiter.

The overall morbidity in the current preliminary report was 28.6%. It only included intraoperative
left recurrent laryngeal nerve concussion that was amenable to treatment. This is higher than the
overall morbidity among MIVAT that reached 10%.*

The conversion rate to conventional thyroidectomy was 14.3% compared to 3.3% in a meta analytic
study 22. The considerable higher rate of conversion in our series may not be of value as it was 1 out
7, yet, the previously published conversion rate discussed cases of small thyroid enlargement
compared to the huge goiter in our preliminary report. Moreover, the reason for conversion on the
meta analytic study was describing initial experience of technical difficulties due to a new
demanding technique.”

Cases in our report were all performed by a senior surgeon who is experienced in the technique with
considerable number of similar operations in small goiters.it was reported that the commonest cause
abortion of MIVAT technique during surgery is the underestimation of the thyroid volume that was
considered the most crucial limitation for the technique. ** This notion is clearly contradicted by the
results of our current report. Intraoperative hemorrhage was described to be limited during MIVAT,
yet, we experienced one case of profuse hemorrhage that necessitates the conversion of the
technique. This is attributed to the nonuse of the shear harmonic ablation in one of the initial cases.
The use of harmonic dissection and ligation aided in limitation of hemorrhage creating a clean and
clear safe operation as previously described.”

Despite the large size of the excised gland we managed to reduce operative trauma with its
consecutive edema reducing the post-operative pain simulating others reports. **>>*

The overall success rate of our report is satisfactory as it compared radicality of thyroid excision for
huge goiter compared to other multicentric reports of relatively smaller sized gland.22 The current
report is paving the road to adopt the MIVAT as a safe, feasible with minimal complications as a
standard for treating complex huge goiters including lymph node removal with less burden on the
parathyroid glands specially in cases of grave’s disease.

Limitations are considered as this is a preliminary study. therefore, further reports with bigger
cohorts may be needed for better understanding and highlighting the role of MIVAT as an effective
tool of excising a huge thyroid gland.

Conclusion:

The obtained data of this preliminary report is encouraging to apply this technique as a routine for
any case of goiter especially the huge type due to its good results. However, the cost effectiveness
should be well calculated.
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Table and figure legends:
Figure 1. Post-operative histopathology Papillary Carcinoma

Figure 2. Intra-operative MIVAT

Figure 3. Intra-operative MIVAT

Table 1. Age distribution

Table 2. Post-operative histopathology of the studied sample
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Figure 1: papillary carcinoma — 53-year-old female -postoperative histopathology

Microscopy: Photomicrograph shows Papillary adenocarcinoma of the thyroid gland showing
numerous ramified papillary vegetation with thin axis of vascular connective tissue. The cells appear
heaped up with features of nuclear clearing.(H&E x100)
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Figure 2. Intra-operative MIVAT showing pedicle dissection.

Figure 3. Intra-operative MIVAT showing vessel ligation by harmonic shear.

Table 1. Age distribution of the studied sample

Age Group Number (Percentage)
Less than 20 years 143% (n=1)
21 —30 years 143% (n=1)
31 —-40 years 143% (n=1)
41 — 50 years 28.6 % (n=2)
51 - 60 years 28.6 % (n=2)

Table 2. Post-operative histopathology of the studied sample

Diagnosis Number (Percentage)
Simple Multinodular Goiter 57.1% (n=4)
Secondary Toxic Goiter 28.6% (n=2)
Malignant Goiter (Papillary Carcinoma) 143% (n=1)
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