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Dear Editor

Postoperative hypoparathyroidism is a frequent complication of
total thyroidectomy occurring in as many as 30 per cent of
thyroidectomy patients, with definitive hypoparathyroidism
diagnosed in as many as 10 per cent1,2. Hypoparathyroidism can
lead to cerebral, vascular, ocular, and renal damage, a
significant reduction in quality of life, and a reduced life
expectancy. To avoid iatrogenic hypoparathyroidism resulting
from thyroidectomy, the anatomical position of the parathyroid
glands and their vasculature must be fully understood.

Some centres including ours have explored the use of
indocyanine green (ICG) dye for non-ionizing intraoperative
parathyroid gland angiography3–5 Perfusion of the parathyroid
gland correlates directly with function and preservation of one
well perfused parathyroid gland (as indicated by ICG angiography)
is sufficient to maintain a postoperative euparathyroid state5.

This retrospective observational single-centre study aimed to
determine whether the introduction of ICG angiography resulted
in a reduced incidence of hypoparathyroidism on postoperative
day 1 (POD1).

Records of 1222 consecutive patients who underwent total
thyroidectomy between January 2012 and November 2020 were
reviewed. Patients with concomitant parathyroid disease as well
as those undergoing completion thyroidectomies and/or revision
of previous neck surgery were excluded. ICG angiography was
performed as previously described, after the thyroid gland had
been removed5.

The analyses included 428 patients who underwent total
thyroidectomy before and 794 patients after the introduction of
ICG angiography in September 2014. The two study groups did
not differ significantly in terms of demographics (Table S1).
POD1 hypoparathyroidism was diagnosed in 38 (9.3 per cent)
patients before angiography and in 50 (6.4 per cent) patients
after (difference 2.8 per cent, 95 per cent confidence interval

(c.i.) −0.66 per cent to 6.3 per cent; P=0.10, missing; n=18 in
both groups) (Fig. 1). The median serum parathormone (PTH)
level was significantly higher in patients after the introduction of
ICG angiography (median (interquartile range (i.q.r.)) 2.6 (1.80–
3.60) pmol/l versus 3.17 (2.16–4.28) pmol/l; difference −0.56, 95
per cent c.i. −0.75 to −0.36; P, 0.001, missing; n=18 before, n=
115 after). The mild reduction in calcium levels after the
introduction of ICG angiography (corrected calcium median
(i.q.r.) 2.27 (2.19–2.34) mmol/l versus 2.23 (2.16–2.30) mmol/l;
difference 0.04 (95 per cent c.i. 0.02 to 0.06); P, 0.001, missing;
n= 12 before, n= 113 after) is likely related to the fact that before
ICG introduction the calcium supplementation after total
thyroidectomywas systematic and this was not the case after 2014.

One possible explanation for the reduction in
hypoparathyroidism reported in this study is that, in view of our
previous results5, in some cases the thyroidectomy procedure
was slightly modified. These modifications included dissections
that were closer to the thyroid gland including some that were
within the thyroid capsule. In some cases, a small remnant of
thyroid tissue was left in place to preserve the vascular supply
of the parathyroid glands. The progressive reduction of
hypoparathyroidism could suggest that these modifications in
the surgical technique occurred gradually, after the surgeons
were confident with the results suggested by ICG angiography.

Another possible explanation is that ICG angiography might
increase awareness of complications involving parathyroid
gland preservation (the Hawthorne effect). Surgeons may have
been alerted to the possibility of evaluating parathyroid glands
with ICG angiography, and thus would subconsciously focus on
a more meticulous dissection of the vascular pedicle.

The limitations of this study are mainly related to its
retrospective nature. Because we compared data collected from
two different periods, other factors may have contributed to the
improved outcomes; however, the large number of patients and
their comparable demographic characteristics, as well as the
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fact that the procedures were performed or supervised by only
two senior surgeons who were already experienced at the
beginning of the study interval, should reduce these biases.
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Fig. 1 Line graph showing the percentage of patients with hypoparathyroidism (parathormone less than 1.1 pmol/l) for each year with the trend line
(dashed line). Vertical line represents the date of introduction of indocyanine green angiography.
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