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Abstract
Postoperative hypoparathyroidism is a thyroidectomy complication. The effect of this complication cannot be accurately
quantified. The incidence of hypoparathyroidism after total thyroidectomy has high variability in the literature, between
7 and 37%. Data from 78 patients who underwent total thyroidectomy with Tissue Dissection with Solution Injection
(TDSI group) from December 2018 to August 2019 were retrospectively reviewed. These patients were compared with 78
patients to whom the technique was not applied (non-TDSI group), and they were treated from January 2018 to September
2018. All thyroidectomies were performed by the same surgeon. The mean duration of a thyroidectomy was 1 hour. The
reduction of the incidence of postoperative hypoparathyroidism in the group of patients was applied in respect of the
technique of tissue dissection with saline injection. TDSI technique paves the way for further application to other tissues and
surgeries.

INTRODUCTION
A thyroidectomy complication can be postoperative hypoparathy-
roidism. The effect of this complication cannot be accurately
quantified. The measurement of serum parathormone (PTH)
immediately after surgery is a sensitive and specific method for
assessing the function of parathyroid glands while it can identify
patients at risk of hypocalcaemia [1, 2, 3, 4]. The incidence
of hypoparathyroidism after total thyroidectomy has high
variability in the literature [1]. Part of this variability is related
to the variety of methods used to define this complication
[5]. Since surgeons are aware that this is a potential risk
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from thyroidectomy, many patients are treated with either
calcium or calcitriol to avoid symptoms preoperatively. While
this supplement can help minimize symptoms for patients,
this fact makes difficult to determine who has truly transient
hypothyroidism and who is not based solely on calcium levels,
symptoms or the need for further supplementation.

MATERIAL AND METHODS
Data from 78 patients who underwent total thyroidectomy
with Tissue Dissection with Solution Injection (TDSI group)
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Figure 1: Recognition of the parathyroid gland.

Figure 2: Solution injection with a syringe of 2.5 ml and a needle of 26 gauges, to

the loose connective tissue between the thyroid gland capsule and the parathy-

roid gland.

from December 2018 to August 2019 were retrospectively
reviewed. These patients were compared with 78 patients to
whom the technique was not applied (non-TDSI group), and
they were treated from January 2018 to September 2018. All
thyroidectomies were performed by the same surgeon. Mean
duration of a thyroidectomy was 1 hour.

Statistical analysis

We used the Statistical Package for the Social Sciences (SPSS)
version 19.0 (SPSS Inc., 2010 Chicago, IL, USA) for our statistical
analysis. The level of significance was defined as a probability
value P<0.05 (P, 0.05).

The surgical technique

After a careful preparation of the anatomical structures of the
neck and exposure of the thyroid gland, we proceeded to recogni-
tion of the parathyroid gland (Fig. 1). Then, glycerol solution was
injected with a syringe of 2.5 ml and a needle of 26 gauges, to the
loose connective tissue between the thyroid gland capsule and
the parathyroid gland (Fig. 2). The amount that was administered
was such as to produce the desired effect of tissue separation.
By injecting the glycerol solution, the tissues swell, the size
of the surgical field increases and the anatomical preparation
of the parathyroid gland becomes simpler and with minimal
parathyroid gland handling. A field like a glass is created, where
the vasculature and the limits of the parathyroid gland are
distinguished (Fig. 3). After that, a carefully dissection with a
Mayo dissection scissor leaves the parathyroid gland intact. This
technique is called TDSI.

Figure 3: The surgical field after the injection of the solution.

RESULTS
As shown in Table 1, there were no significant differences
between the two groups (<0.001), which suggested that the two
groups are comparable.

According to Table 2, the TDSI group of patient was less likely
to develop transient hypothyroidism postsurgical (n = 7, 8.9%)
than the group of patient without the application of TDSI tech-
nique (n = 25, 32.05%, P < 0.001). Permanent hypoparathyroidism
developed in two patients in the group who did not use the
TDSI approach, but no cases of permanent hypoparathyroidism
appeared in the TDSI group of patients (n = 0, 0%, n<0.001).
Worth mentioning is the fact that the TDSI patient group had
more cases of patients with Graves’ disease, only one patient
experienced postsurgical hypocalcaemia with PTH levels after
a month >10 pg/ml, unlike the other group of patients with
three cases of Graves’ disease, in which all three experienced
postsurgical hypocalcaemia and transient hypoparathyroidism.

DISCUSSION
The whole idea, of this technique, was inspired by the endo-
scopic mucosal resection in cancer and polyp cases of gastroin-
testinal tract. The idea of expanding the site of excision and the
protection of adjacent tissues is something that can be applied
to other organs.

First of all, we have chosen glycerol as the injected solution
because glycerol is a hypertonic solution consisting of 10% glyc-
erin and 5% fructose in an NS solution. By injecting the glycerol
solution, we achieve the following: firstly, the space between the
parathyroid gland and the thyroid gland is expanding and can
be easily detached. Second, a gel-like capsule shapes around
the parathyroid gland, protecting it from manipulations that
could harm the gland’s structure and vascularization, as well
as thermal trauma. According to Sumiyoshi et al. [6], the glyc-
erol group maintained a significant longer-lasting submucosal
elevation than the NS group. There were no problems involving
histopathologic tissue damage to the specimens due to the
injection in either group. The use of glycerol was shown to safely
increase en bloc resections in this study. Glycerol is relatively
inexpensive and readily available and is considered superior
to NS.

We also observed that it is possible to exploit the loose
connective tissue between the thyroid gland and the parathy-
roid gland. Parathyroid glands are small glands and the diffi-
culty in identifying them is related to the surrounding fat and
lymph nodes. This requires careful surgical preparation of the
glands. Knowledge of the anatomy, suspicion, recognition and
anatomic surgical preparation are the 4-fold of the reduction
of postoperative hypothyroidism. Manipulations in the area of
the parathyroid gland can transiently affect blood flow to the
gland or reduce vein outflow. The end-branch blood flow to
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Table 1. Patients demographics

TDSI group (n = 78) Non-TDSI group (n = 78) P value

Age, mean (SD) 51.79 (11.71) 52.8 (12.92) <0.001
Sex m:w 29:49 23:55 <0.001
Small cell carcinoma, n (%) 5 (6.40) 3 (3.84)
Goiter disease, n (%) 49 (62.80) 58 (74.35)
Hashimoto, n (%) 8 (10.20) 12 (15.38)
Papillary, n (%) 11 (14.10) 2 (2.56)
Graves, n (%) 5 (6.4) 3 (3.84)

Table 2. Group results

TDSI group Non-TDSI group P value

Transient hypoparathyroidism, n (%) 7 (8.90) 25 (32.05) <0.001
Permanent hypoparathyroidism, n (%) 0 (0) 2 (2.56) <0.001
Parathyroid recognized, mean (SD) 3.06 (0.73) 3.22 (0.51) 0.05

the parathyroid gland is mainly oblique in the medial direction.
Therefore, mobilization and maintenance of the vessels that
are laterally to the gland are essential to prevent recurrence.
The localization and intact preparation of the parathyroid gland
are not sufficient to prevent hypocalcaemia. The aim of the
presented technique is to increase the size of the surgical field
and to exploit the loose connective tissue between the capsule
of thyroid gland and the parathyroid gland.

In cases of thyroid cancer, it is safe to use TDSI technique
because injection is performed at the loose connective tissue
and not at the thyroid capsule. However, further investigation is
needed.

CONCLUSION
TDSI technique paves the way for further application to
other tissues. At thyroid surgery, the incidence of postsurgical
hypocalcaemia and hypoparathyroidism is reduced. Knowledge
of anatomy, suspicion, recognition and anatomic surgical prepa-
ration are the 4-fold of the reduction in the rate of postoperative
hypothyroidism. However, further study is required to fully
understand.
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