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Abstract

Purpose: to analyze predictors of early, intermediate, late remission of transient hypoparathyroidism after total thyroi-
dectomy.

Methods: we conducted a multicenter, retrospective, observational study of individuals who developed postoperative
transient hypoparathyroidism.

Results: a total of 164 patients with postoperative transient hypoparathyroidism were analyzed. Thyroidectomy was
performed in 56 % for benign disease and 44 % for suspected malignancy. Hypoparathyroidism remission occurred early
(< 3 months) in 47 % of patients, intermediate (3-6 months) in 23.7 %, and late (> 6 months) in 29.3 %. No differences
were found across 3 groups regarding preoperative PTH levels, PTH 24 hours after surgery, or the percentage of PTH
decrease. However, we observed higher calcium values 24 hours after surgery, and higher serum calcium and PTH levels
at the first outpatient appointment (2 weeks after discharge) in patients with early remission of hypoparathyroidism. In
patients with late remission of hypoparathyroidism, a past medical history of surgery for malignancy, the presence of
undetectable PTH levels, lower serum calcium levels 24 hours after surgery, and the need for IV calcium treatment were
remarkable (p < 0.05). This group had lower PTH levels in their 1t and 2" outpatient visits, and lower serum calcium
levels on the 2" visit (p < 0.05).

Conclusions: serum calcium and PTH levels measured 2 weeks after discharge can predict early recovery. Late remis-
sion was more common in patients undergoing thyroidectomy for suspected malignancy, those with undetectable PTH
24 hours after surgery, and those requiring IV calcium. Although calcium levels 24 hours after surgery could probably
predict hypoparathyroidism remission time, the absence of a unique protocol to guide management at hospitalization
does not allow us to draw robust conclusions.
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INTRODUCTION

Calcium homeostasis is a complex process mainly reg-
ulated by parathyroid hormone (PTH) and vitamin D,
with PTH being the major regulator of calcemia (1,2).
Hypoparathyroidism is a disorder of mineral metabo-
lism characterized by hypocalcemia and absent or de-
ficient production of PTH (3).

Surgical hypoparathyroidism occurs after inadvertent
trauma, devascularization, or removal of the para-
thyroid glands during neck surgery. In fact, anterior
neck surgery is the most common cause of acquired
hypoparathyroidism, especially after bilateral thyroid
surgery (4). Postoperative hypoparathyroidism can
be transient or permanent. Permanent hypoparathy-
roidism is most commonly defined as the failure of
the parathyroid gland to return to normal function
12 months after surgery (5). The ability to anticipate
transient as opposed to permanent hypoparathyroid-
ism after thyroidectomy requires further investigation.
Furthermore, since transient hypoparathyroidism re-
quires frequent biochemical monitoring for tapering
or discontinuation of calcium and calcitriol due to risk
of hypercalcemia and potential kidney damage, the
identification of predicting remission parameters is
needed to improve follow-up (6,7).

Although numerous authors have sought to predict
the development of postoperative hypocalcemia with
increasing accuracy, to our knowledge, parameters that
predict the timing of recovery in transient hypoparathy-
roidism have not been studied. The objective of this ret-
rospective, multicenter observational study was to iden-
tify predictors of early, intermediate, and late remission
of hypoparathyroidism following total thyroidectomy.

MATERIALS AND METHODS

This retrospective analysis enrolled 164 patients old-
er than 18 years from different hospitals in the Com-
munity of Madrid (Spain) with experience in thyroid
surgery, who underwent total thyroidectomy and
developed transient hypoparathyroidism. Remission
of hypoparathyroidism was defined as the discontin-
uation of substitutive treatment and categorized as
“early” (< 3 months), “intermediate” (3-6 months), or
“late” (> 6 months after surgery). Indications for sur-
gery were thyroidectomy for benign nodular disease;
thyroidectomy for Graves” disease; thyroidectomy for
malignant disease; combined thyroid and parathyroid
surgery; and re-intervention for thyroidectomy total-
ization. We included combined thyroid and parathy-
roid procedures as a single group, as preexisting hy-
perparathyroidism may alter postoperative calcium
metabolism, likely through the influence of hungry
bone syndrome.
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We included sociodemographic and clinical data (sex,
age, presence of obesity, treatment with vitamin D
or thiazide). Data on the surgical procedure, chang-
es in parathyroid function, and the management of
hypoparathyroidism were reviewed. Intact PTH, alka-
line phosphatase, and vitamin D were preoperatively
assessed. Serum PTH and calcium levels (albumin-ad-
justed calcium), and phosphatemia were evaluated at
24, 48, and 72 hours, at the 15t outpatient visit after
discharge, the 2" visit after discharge, and the visit of
recovery. Since several hospitals were involved in the
study, there was not a unique follow-up protocol: on
average the 1st follow-up visit was performed 2 weeks
after discharge and the 29, 4-8 weeks after discharge.
Visits between 4 and 8 weeks, as well as those at the
time of recovery, were not systematically recorded
but were conducted at the discretion of the treating
physician, following the recommendations of the | In-
ternational Conference on the Management of Hypo-
parathyroidism (3), which was the prevailing guideline
at that time. We also included as treatment data the
need for IV calcium or magnesium in the immediate
postoperative period. Therapy at discharge included
oral calcium carbonate and calcitriol, according to
the physician’s clinical criteria, same as the treatment
withdrawal.

The descriptive and statistical analysis was performed
using the Statistical Package software for Social Scienc-
es 24.0 (SPSS). Qualitative variables are presented with
their frequency distribution. Quantitative variables
are expressed as mean. Quantitative variables showing
an asymmetric distribution are expressed as median.
A comparison of sociodemographic, clinical, surgical,
and laboratory data based on the time of remission
was conducted as well. The association between qual-
itative variables was assessed using the chi-square test
or Fisher's exact test, if > 25 % of the expected val-
ues were < 5. For quantitative variables, means were
compared using a two-tailed Student's t-test or the
Mann-Whitney U test if quantitative variables did not
follow normal distribution.

RESULTS

A total of 164 patients were included. There were
144 women (87.8 %) and 20 men (12.2 %) with a mean
age of 51 years (range 18-89), and mean vitamin D lev-
els of 23 mg/mL and 17.7 % having received previous
vitamin D treatment. A total of 5.5 % of patients were
on thiazides. Most patients (72, 43.9 %) underwent a total
thyroidectomy for suspected malignancy; 61 (37.2 %) pa-
tients for benign nodular disease and 21 (12 %) patients
for Graves’ disease. In addition, 6 patients (3.7 %) under-
went combined thyroid and parathyroid surgery, and
4 patients (2.4 %) required reoperation for completion
thyroidectomy (Table ).
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Table I.

Early remission Intermediate remission Late remission
(n=177) (n =39) (n = 48)
Patient characteristics
Patient age at surgery, mean + SD 54 + 15*% 46 = 14* 50+ 15
Sex n (%)
Male 9(12) 4(10) 7(15)
Female 68 (88) 35 (90) 41 (85)
Indication for surgery n (%)
Malignant disease 30 (39) 13(33) 297 (60)
Benign nodular disease 33(43) 15 (38) 13(27)
Graves’ disease 7(9) 8(21) 6(3)
Combined thyroid and parathyroid surgery 5(6) 103) 0
Completion thyroidectomy 2(3) 2(5) 0
*p < 0.05,'p < 0.01, *p < 0.001.

Hypoparathyroidism remission was early in 47 % of
patients, intermediate in 23.7 % and late in 29.3 %.
Although no sex-related differences were observed,
age-related differences at the time of surgery were
identified in the early (p = 0.02) and intermediate
(p = 0.021) groups compared with the remaining pa-
tients. There were no differences in clinical parame-
ters such as obesity, presence of low vitamin D, serum
alkaline phosphatase, or previous treatment with
vitamin D or thiazides before surgery. In our study,
malignant disease was associated with late recovery
(p = 0.003). Regarding biochemical parameters, no
differences were found across the 3 groups regard-
ing preoperative PTH values (55 pg/mL, 52 pg/mL, and
53 pg/mL); PTH 24 hours after surgery (10 pg/mL,
9 pg/mL, and 9.5 pg/mL), or the median percentage
of PTH decrease (82 %, 80.5 %, and 83 %).

As shown in table II; patients from the early remis-
sion hypoparathyroidism group had significantly
higher serum calcium levels 24 hours after surgery
(8.4 mg/dL, p = 0.001), and only a small proportion
of patients had undetectable PTH 24 hours after
surgery (6.6 %, p = 0.020) vs other patients. In this
group, only 9.2 % (p = 0.000) of patients required IV
calcium and 0 % required magnesium. In addition,
at the 1st visit, these patients had mean calcium lev-
els of 9.3 mg/dL (p = 0.010) and median PTH levels of
20 pg/mL (p = 0.039), indicating early resolution of hy-
poparathyroidism and allowing discontinuation of
calcium and calcitriol treatment.

In contrast, in patients with late resolution of hy-

poparathyroidism, calcium levels were < 7.9 mg/dL
(p = 0.000) 24 hours after surgery; and 25 % of these
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patients had undetectable PTH (p = 0.003). In the
postoperative period, 43.8 % (p = 0.000) of patients
required IV calcium and 6.3 % magnesium. Calcium
levels were lower, especially at the 2™ visit (8.8 mg/
dL, p = 0.019), and PTH levels were lower at the 1
visit (12 pg/mL, p = 0.000) remaining lower in the
2" visit (21 pg/mL, p = 0.014). Regarding surgical
parameters, 60.4 % of patients in late remission
(p = 0.012) underwent total thyroidectomy for ma-
lignant disease. After a median 11 months the re-
mission of hypoparathyroidism occurred.

Due to several missing values, phosphorus levels were
not analyzed.

Receiver operating characteristic (ROC) curve analysis
showed that the only parameter with an adequate
area under the curve (AUC) was serum calcium at
24 hours after surgery. The AUC for detecting early
hypoparathyroidism remission using 24-hour postop-
erative serum calcium was 0.645, with the best cutoff
value of 8.22 mg/dL (sensitivity, 56 %; specificity, 32 %;
positive predictive value, 0.6) (Fig. 1).

DISCUSSION

Hypoparathyroidism is the most common complica-
tion of thyroidectomy. Its frequency, if transient, can
reach up to 46 %, and, if permanent, up to 3 % in
literature (8,9). Early prediction of postoperative hy-
pocalcemia is critical to initiate treatment and avoid
potentially life-threatening complications; however,
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Table II.

Early remission Intermediate remission Late remission
(n=177) (n=39) (n =48)
PTH levels
Preoperative (pg/mL) 55 (44-75) 52 (40-68) 53 (45-65)
Postoperative (pg/mL) 10 (5-12) 9(7-12) 9.5 (5-13)
Median % of PTH decrease 82 (77-92) 80.5 (75-90) 85 (80-91)
Patients with undetectable postoperative PTH (%) 5(6.6)* 4(10.8) 12 (25)
1t visit (pg/mL) 20 (12-34)* 19 (15-34) 12 (8-18)*
2" visit (pg/mL) 31.5 (20-48) 31.5 (18-41) 21 (12-34)*
Alcaline phosphatase (U/L) 74.4 (63-88)* 71 (56-78) 68.1 (42-76)*
Vitamin D (pg/mL) 23 (14-30) 19 (16-25) 27.5 (20-36)
Calcemia (mg/dL)
24 after surgery 84+0.8" 8.1+0.7 7.9+0.6%
48 after surgery 8.1+09 8.2+0.7 8206
72 after surgery 83038 8.6+0.8 83+0.7
1t visit 9.3+0.7% 9.1+ 0.4 93+05
27 visit 9.2+09 9.2+ 0.4 8.8+ 1.2%
Treatment

Treatment with IV Ca (%) 7(9.2)% 9(23.1) 21 (43.8)*
Treatment with Mg (%) 0(0) 2 (5.1) 3(6.3)
*p < 0.05, 'p < 0.01, *p < 0.001. Data are expressed as mean + SD or median (IQR) range depending on the type or the data distribution.
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Figure 1. Receiver operating characteristic (ROC) curve analysis,
serum calcium levels at 24 hours.

this treatment must be closely monitored since resolu-
tion of hypoparathyroidism should be accompanied by
a discontinuation of calcium and calcitriol to prevent
hypercalcemia (10).

Type and extent of surgery, operative technique, sur-
geon expertise and cause of disease contribute to
the risk of surgical hypoparathyroidism (11-13) and
probably to the length of the recovery period. In our
study, patients who underwent total thyroidectomy
for malignant disease more frequently experienced
later remission compared with those who underwent
thyroidectomy for other causes, possibly due to a more
aggressive surgical approach. Because of the mul-
ticentric design of the study, we could not compare
surgeon expertise as a predictor of time of remission.

PTH has been shown to be a useful tool in predicting
postoperative hypoparathyroidism. Since calcium trends
often require sampling over a period of 12 to 24 hours
or longer, PTH seems to be a more reliable parameter
(12). Although several studies have attempted to vali-
date different PTH thresholds and combinations of PTH
and calcium, results have not been consistent (14-18).
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The percentage decrease in PTH levels has also been
evaluated as a predictor of hypocalcemia. In our series,
the median decrease in PTH was of 84.9 %, which is sim-
ilar to the decline reported by other authors in patients
developing hypoparathyroidism. According to clinical
practice guidelines (19) postoperative PTH can be used to
predict patients who will not develop permanent post-
operative hypoparathyroidism. The development of
permanent hypoparathyroidism is unlikely when PTH
values exceed 10 pg/mL within 12 to 24 hours after
surgery; thus, long-term treatment with active vitamin
D and calcium supplements beyond the recommended
daily allowance is generally unnecessary. Furthermore,
according to Yao et al. (20) 3-64 % of patients with PTH
values < 10pg/mL 12-24 hours after surgery may still re-
cover from temporary hypoparathyroidism. In our study
the mean levels of PTH 24 h after surgery were 9 pg/mL,
while the median levels were 11 pg/mL, thus supporting
guidelines assertion. Although we evaluated these pa-
rameters as predictors of time of recovery, we did not
find significant differences between preoperative PTH,
PTH 24 hours after surgery or in the percentage of PTH
decrease. Although the use of different PTH assays across
centers could explain the lack of significance, it should
not affect the percentage of decrease. We found that
higher levels of PTH and calcium in the 1% visit (2 weeks
after surgery) could predict early remission of hypopara-
thyroidism while lower PTH levels were associated with
late remission. Regarding serum calcium levels at 24, 48
and 72 hours, the absence of a unique protocol to guide
management at hospitalization could have influenced
these levels, mainly at 48 and 72 hours and, in some
cases, at 24 hours. Our results suggest that serum calci-
um levels 24 hours after surgery could probably predict
hypoparathyroidism remission time, since ROC analysis
suggested that calcium levels > 8.2 mg/dL 24 hours after
surgery are associated with early remission of hypopara-
thyroidism. In addition, although were found differences
between early and late groups, we cannot draw robust
conclusions on this regard.

Moreover, we tried to analyze phosphorus levels, but
there were considerable missing values, so results turned
out biased. Phosphate has gained interest in the evalua-
tion of PTH function, not only for distinguishing hungry
bone disease from hypocalcemia due to hypoparathy-
roidism in the early postoperative period (21) but also
as an indicator of the severity of PTH deficiency. In a
study of patients with PTH levels < 10 pg/mL on the first
postoperative day, serum phosphorus concentration was
identified as an independent factor influencing recovery
of PTH to normal levels within the first week after sur-
gery (22). Since fibroblast growth factor 23 (FGF23) was
not available in routine biochemical test in several hospi-
tals, this value was not considered in this study. As far as
we know, only 1 study has ever evaluated FGF23 in post-
operative hypoparathyroidism. In this study, the authors
found a significant positive correlation between serum
phosphate and FGF23 levels. Serum FGF23 was elevated
in patients with hypoparathyroidism and hyperphos-
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phatemia and normalized along with normalized phos-
phate levels after recovery of parathyroid function. The
peak level of phosphate always preceded that of FGF23
by several days, suggesting that elevated phosphate is
a primary stimulus for FGF23 release (23), which could
explain the fact that phosphate changes appear to be
slower than that of serum calcium, whose change is rap-
idly corrected within minutes.

The strength of this study lies in the multicenter re-
cruitment of patients, the number of enrolled patients
and the point that it represents real clinical practice
involving 2nd and 3rd-level hospitals (Table IIl). Fur-
thermore, since our study is focused on transient hy-
poparathyroidism, we believe that our conclusions
could bring understanding to the recovery process of
parathyroid function. On the other hand, a limitation
of our study is that evaluating a more homogeneous
population might have yielded more precise data;
however, our goal was to provide a broader perspec-
tive that encompasses different clinical settings. We
did not consider either the effect that the treatment
with lodine-131 had in patients treated due to malig-
nant disease, which could be of interest since it has
been described a prolonged recovery of parathyroid
function of patients with thyroid cancer and treat-
ment with lodine-131 treatment after surgery (24).
Additionally, we did not include data on lymph nodes
dissection, which influences the extent of surgery.

In conclusion, the definition of permanent hypopara-
thyroidism remains controversial. Since in most cases,
parathyroid dysfunction after thyroidectomy resolves
a few months after surgery, several authors consider
that if parathyroid disfunction persists over 6 months
(3), hypoparathyroidism should be considered as per-
manent. In our study almost 70 % of the patients
had remission of hypoparathyroidism within the first
6 months (early 47 %, intermediate 23.7 %) but after
that period, a significant percentage of patients re-
covered the parathyroid function (29.3 %), supporting
the recommendation of the Il International Workshop
for the Evaluation and Management of Hypoparathy-
roidism (19) to diagnose permanent hypoparathyroid-
ism if the condition persists > 12months after surgery.

Table III.

. No. of patients

Medical center include’:i n; (%)
Hospital Universitario Clinico San Carlos 32(23)
Hospital General Universitario Gregorio Marafion 39 (27)
Hospita Universitario La Paz 18 (12)
Hospital Universitario Ramén y Cajal 27 (18)
Hospital Universitario Santa Cristina 15(10)
Hospital Universitario Infanta Leonor 15 (10)
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CONCLUSIONS

Two weeks after discharge, serum calcium and PTH lev-
els can predict early recovery. Late remission was more
common in individuals undergoing thyroidectomy for
suspected malignancy, those with undetectable PTH
24 hours after surgery, and those requiring IV calcium.
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