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Hypoparathyroidism After Total Thyroidectomy

A Prospective Study
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Hypothesis: Combined measurement of intact para-
thyroid hormone (iPTH) and serum calcium (sCa) lev-
els is useful for predicting postoperative hypocalcemia
with minimal laboratory effort and low costs.

Design: Prospective analysis of 170 consecutive pa-
tients.

Setting: University hospital referral center.

Patients: One hundred seventy patients underwent total
thyroidectomy. Defining hypoparathyroidism as albumin-
adjusted sCa levels of less than 1.9 mmol/L with or with-
out clinical symptoms or subnormal sCa levels (1.9-2.1
mmol/L) with neuromuscular symptoms, the influences
of central lymph node dissection, experience of the sur-
geon, and parathyroid autotransplantation were ob-
served. We measured the sCa and iPTH levels separately
and in combination and the postoperative sCa slope to pre-
dict patients who were at risk of hypoparathyroidism.

Main Outcome Measures: Predictive values for iPTH
and sCa levels were compared to identify postoperative
hypoparathyroidism.

Results: Of the 170 study patients, 41 developed tran-
sient hypoparathyroidism and 2 developed permanent
hypoparathyroidism. The morphologic features and
function of the thyroid gland, central neck dissection,
experience of the surgeon, and parathyroid autotrans-
plantation did not influence development of postop-
erative hypoparathyroidism. The best sensitivity for
predicting postoperative hypoparathyroidism was
97.7% for measurement of iPTH levels, and the best
specificity was 96.1% for measurement of sCa levels.
Negative and positive predictive values reached their
best (99.0% and 86.0%, respectively) when we com-
bined sCa and iPTH values.

Conclusions: Patients with iPTH levels of 15 pg/mL or
less and sCa levels of 1.9 mmol/L or less are at increased
risk of developing postoperative hypoparathyroidism.
Measuring iPTH levels 24 hours after total thyroidec-
tomy in combination with sCa levels on the second post-
operative day allows the prediction of hypoparathyroid-
ism with a high sensitivity, specificity, and positive
predictive value.
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ITH A REPORTED IN-
cidence of 1.6% to
50%,"* postopera-
tive hypocalcemia is
the most common

Clinical and biochemically relevant
predictive factors for the development of
postoperative transient or permanent hy-
poparathyroidism, as well as how best to
time its prediction, constitute a contro-
versial topic in the literature.’'* Some

and sometimes the most severe compli-
cation observed after total thyroidec-
tomy. Therefore patients must undergo
close postoperative observation and fre-
quent laboratory evaluations. The rea-
sons for postoperative hypoparathyroid-
ism are devascularization of parathyroid
glands during surgery owing to the close

authors ascribe a high predictive value to
intraoperative or early perioperative
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proximity of the thyroid capsule, the ac-
cidental removal of 1 or more parathy-
roid gland(s), destruction of the parathy-
roid glands as a result of lymphadenectomy
along the recurrent laryngeal nerve (RLN),
or hypoparathyroidism due to hema-
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measurement of parathyroid hormone
levels (PTH),>"!'* challenging the com-
mon practice of assessing serum calcium
(sCa) levels daily until an increase is ob-
served.’® Others have suggested that sCa
concentrations should be measured only
in selected patients" or during the initial
24-hour postoperative period.**°
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This study prospectively evaluated the incidence of tran-
sient and permanent hypoparathyroidism after total thy-
roidectomy. The goal was to exert minimal laboratory ef-
fort to find a feasible, reasonable, and low-cost strategy for
identifying patients at risk of postoperative hypoparathy-
roidism, thus allowing patients to be discharged early.

B METHODS

DEMOGRAPHICS

During an 18-month period, 170 consecutive patients under-
going primary total thyroidectomy were prospectively fol-
lowed up and underwent analysis regarding postoperative para-
thyroid function. Of these, 59 (34.7%) were male and 111
(65.3%) were female, with a male-to-female ratio of 1:1.9. Mean
(SD) patient age was 52.9(16.3) (median, 55; range, 12-86)
years. According to the study protocol, hospitalization was 4
(mean, 4; range, 4-7) days. All patients gave their informed con-
sent to participate in this study.

SURGICAL STRATEGY

Total thyroidectomy with extended microdissection of both
RLNs through their entire cervical extension was performed
on every patient. Neuromonitoring was not used. Surgical in-
dication was benign thyroid disease in 98 patients (57.6%), in-
cluding euthyroid disease in 89 and thyrotoxic nodular goiter
in 9. Seventy-two patients (42.4%) showed various types of ma-
lignant thyroid tumors, including differentiated thyroid carci-
noma in 71 and lymphoma in 1. In 102 patients (60.0%), a bi-
lateral (n=57) or unilateral (n=45) central lymph node
dissection (CND) was performed before total thyroidectomy.
Ninety-eight operations (57.6%) were performed by an ad-
vanced specialist in endocrine (thyroid) surgery (B.N.), 5 (2.9%)
by a well-trained general surgeon, and 67 (39.4%) by resi-
dents guided by an advanced specialist (B.N.).

PARATHYROID GLANDS

The parathyroid glands were identified macroscopically, and
a meticulous dissection from the thyroid gland was per-
formed. Every effort was made to identify and preserve all para-
thyroid glands. All 4 parathyroid glands were identified in 116
patients (68.2%), 3 glands in 41 patients (24.1%), and 2 glands
in 11 patients (6.5%). No parathyroid glands were localized in
1 patient, and 5 glands were localized in the remaining pa-
tient. If parathyroid vascularization could not be preserved along
a branch of the inferior thyroid artery, the gland was excised
and a specimen was sent for frozen-section analysis. A rem-
nant was preserved in cold isotonic sodium chloride solution,
fragmented, and autotransplanted into the sternocleidomas-
toid muscle at the end of the operation.'® Autotransplantation
of parathyroid glands was performed in 85 patients (50.0%).
One gland was autotransplanted in 64 patients (75.3%), 2 glands
in 19 (22.4%) patients, and 3 glands in 2 patients (2.4%).

COMPLICATIONS

Complications other than postoperative hypoparathyroidism were
observed in 31 patients (18.2%). Transient postoperative unilat-
eral paralysis of the RLN was documented in 18 patients (10.6%)
and permanent (>6 months) unilateral paralysis in 1 patient
(0.6%). Local hematoma or seroma without the necessity of re-
intervention was seen in 11 patients (6.5%). Pulmonary embo-
lism was suspected clinically and radiologically in 1 patient.

LABORATORY EVALUATIONS

According to the prospective protocol, albumin-adjusted total
sCa levels were measured preoperatively and once daily from
6 to 7 AM on postoperative days 1 to 4. A commercially avail-
able intact PTH (iPTH) assay (Elecsys 1010; Roche Diagnos-
tics, Mannheim, Germany) was used to monitor iPTH levels
on postoperative days 1 and 4. Intact PTH levels were deter-
mined from the same blood samples as the sCa levels. We mea-
sured 25-hydroxyvitamin D and 1,25-dihydroxyvitamin D lev-
els preoperatively in all patients to exclude vitamin D deficiency.

Postoperative hypoparathyroidism was defined by postop-
erative albumin-adjusted sCa levels of less than 1.9 mmol/L (to
convert to milligrams per deciliter, divide by 0.25) (reference
range, 2.10-2.60 mmol/L) with or without clinical symptoms
of hypocalcemia (neuromuscular irritability including pares-
thesia, muscle cramps, tetany, or seizures) or subnormal sCa
levels (1.9-2.1 mmol/L) with neuromuscular symptoms dur-
ing the first 4 postoperative days.

All patients with hypoparathyroidism were prescribed 500
to 1000 mg of oral calcium supplements (calcium monocit-
rate and calcium dicitrate [Maxi-Kalz; Viatris Pharma, Ham-
burg, Germany]) and 0.25 pg of vitamin D analogue (cal-
citriol [Rocaltrol; Roche Diagnostics]) twice a day independent
of their clinical symptoms. Intravenous substitution of cal-
cium therapy was unnecessary in this patient series.

Patients with postoperative hypoparathyroidism were dis-
charged when their sCa levels were documented to be higher
than 2.0 mmol/L. In these patients, levels of sCa and iPTH were
measured again 4 weeks postoperatively after cessation of cal-
cium and calcitriol substitution therapy for 2 days. A final mea-
surement of sCa and iPTH levels was performed 6 months af-
ter thyroidectomy. If sCa levels returned to normal within 6
months, hypoparathyroidism was classified as transient; in all
other cases, it was classified as permanent.

PREDICTORS OF HYPOPARATHYROIDISM

Serum Ca levels measured on postoperative days 1 and 4 cor-
related with the iPTH levels measured on the same days. Post-
operative sCa levels were plotted as a function of time and the
slope was defined as an increase or decrease in sCa levels dur-
ing 2 consecutive measurements within 48 hours after opera-
tion (within 24 hours and on the second postoperative day).
We calculated the function to evaluate its predictive value for
postoperative normocalcemia or hypocalcemia'” using the fol-
lowing equation:

Slope=[(Calcium Level 2 - Calcium Level 1)/Calcium Level
1]/(Time 2-Time 1)

Sensitivity, specificity, and positive and negative predic-
tive values (PPV and NPV, respectively) of sCa and iPTH lev-
els, the combination of both, and the calcium slope were cal-
culated using the following equations:

Sensitivity=True Positive Findings/(True Positive + False
Negative Findings)

Specificity = True Negative Findings/(True Negative + False
Positive Findings)

PPV=True Positive Findings/(True Positive + False Posi-
tive Findings)

NPV=True Negative Findings/(True Negative + False Nega-
tive Findings)

STATISTICS

Statistical analysis was performed with a commercially avail-
able statistic software package (SPSS 10.0 for Windows; SPSS
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Inc, Chicago, Illinois). The Pearson x* test was used for cat-
egorical variables, and the paired, 2-tailed t test was used for
continuous variables. P<.05 was considered significant.

o a0

After total thyroidectomy, sCa levels decreased from pre-
operative levels in 166 patients (97.6%). Ninety patients
(52.9%) showed sCa levels of less than 2.10 mmol/L (ref-
erence range, 2.10-2.60 mmol/L). By definition, transient
postoperative hypoparathyroidism was seen in 41 pa-
tients (24.1%). Two patients (1.2%) developed perma-
nent hypoparathyroidism. In patients without postopera-
tive hypoparathyroidism, the mean (SD) postoperative sCa
level on day 1 was 2.13 (0.14) (range, 1.55-2.45) mmol/L;
in patients with postoperative hypoparathyroidism, 2.00
(0.13) (range, 1.69-2.30) mmol/L. This difference was sta-
tistically significant (P <<.001).

Sixty of 127 patients (47.2%) without postoperative
hypoparathyroidism and 35 of 43 patients (81.4%) clas-
sified as having postoperative hypoparathyroidism be-
cause of neuromuscular symptoms showed subnormal
sCalevels (1.9-2.1 mmol/L) on the first postoperative day.
Eight of 127 patients (6.3%) without postoperative hy-
poparathyroidism exhibited mild neuromuscular symp-
toms (paresthesia) on the first postoperative day; how-
ever, normal sCa levels were documented.

THYROID MORPHOLOGIC FEATURES
AND FUNCTION

Transient postoperative hypoparathyroidism was ob-
served in 24 patients (26.7%) with euthyroid nodular goi-
ter, including 16 of 72 (22.2%) with a malignant thy-
roid tumor and 1 of 9 (11.1%) with thyrotoxicosis. The
differences were not statistically significant. Permanent
hypoparathyroidism developed in 1 patient with euthy-
roid nodular goiter and in another patient with thyro-
toxic goiter, whereas no patient with a malignant thy-
roid tumor showed this condition.

CENTRAL LYMPH NODE DISSECTION

Twenty-four of 102 patients with CND (23.5%) and 19 of
68 patients without (27.9%) developed transient postop-
erative hypoparathyroidism (P=.35). Fifty-seven patients
(55.9%) underwent bilateral and 45 (44.1%) underwent
unilateral CND. There were no significant differences for
development of postoperative hypoparathyroidism be-
tween patients with unilateral or bilateral CND (P=.85) or
between patients without CND or with unilateral (P=.65)
or bilateral (P=.52) CND. Neither of the 2 patients with
permanent hypoparathyroidism underwent CND.

PARATHYROID AUTOTRANSPLANTATION

Thirty-one of the 85 patients with parathyroid autotrans-
plantation (36.5%) and 12 patients without (14.1%) de-
veloped transient postoperative hypoparathyroidism. This
difference was statistically significant (P=.001). Both of
the patients who developed permanent hypoparathy-

roidism underwent parathyroid autotransplantation. The
number of autotransplanted parathyroid glands did not
affect the rate of transient or permanent postoperative
hypoparathyroidism.

SURGICAL TEAM

Nineteen of 98 patients (19.4%) undergoing operation
by the advanced specialist in endocrine (thyroid) sur-
gery (B.N.), 2 of 5 patients (40.0%) undergoing opera-
tion by an experienced general surgeon, and 22 of 67 pa-
tients (32.8%) undergoing operation by residents
developed transient postoperative hypoparathyroidism.
Both of the patients who developed permanent hypo-
parathyroidism underwent operation by residents. The
differences in transient and permanent hypoparathyroid-
ism owing to the experience of surgeon were not statis-
tically significant.

PREDICTION OF HYPOPARATHYROIDISM
Total sCa Levels

Predicting hypoparathyroidism on the first postoperative
day by measuring total sCa levels showed a sensitivity of
total sCa levels of 18.6% with a specificity of 96.1%. The
PPV was 61.5% and the NPV was 77.7%. On the second
postoperative day, the sensitivity of sCa level measure-
ment rose to 62.8%, with a specificity of 92.9%. The PPV
for this measurement was 75.0%, with an NPV of 88.1%.

The highest value of total sCa measurement to pre-
dict hypoparathyroidism was documented on the third
postoperative day with a sensitivity of 72.1%, a specific-
ity 0of 92.9%, a PPV of 77.5%, and an NPV of 90.8%. On
the fourth postoperative day, a sensitivity of 32.6%, a
specificity of 95.3%, a PPV of 76.0%, and an NPV of 83.4%
were observed (Table 1).

sCa Slope

A positive sCa slope, strongly predictive of a stable post-
operative sCa level, showed a sensitivity of 88.4%, a speci-
ficity of 35.4%, a PPV of 31.7%, and an NPV of 91.0%
(Table 1).

iPTH Level

Twenty-two of 127 patients (17.3%) without postopera-
tive hypoparathyroidism showed iPTH levels of less than
15 pg/mL (to convert to nanograms per liter, multiply
by 0.1053) (reference range, 15-60 pg/mL) on the first
postoperative day. The iPTH level of less than 15 pg/mL
was observed in 4 patients as late as the fourth postop-
erative day. One of 41 patients (2.4%) with transient post-
operative hypoparathyroidism had a normal iPTH value
on the first postoperative day, and none of these pa-
tients had a normal iPTH value on the fourth day. Forty
of the 41 patients (97.6%) with transient hypoparathy-
roidism had normal iPTH levels 4 weeks after the opera-
tion. In 1 patient, iPTH levels were in the normal range
6 months postoperatively. Mean postoperative iPTH lev-
els are shown in the Figure.
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Table 1. Predictive Value of Postoperative sCa Levels
sCa Level of 2.1 mmol/L sCa Slope?

I | I |

Day 1 Day 2 Day 3 Day 4 Days 1 and 2 Days 2 and 3
Sensitivity, % 18.6 62.8 72.1 32.6 88.4 67.0
Specificity, % 96.1 92.9 92.9 95.3 35.4 64.6
PPV, % 61.5 75.0 77.5 76.0 31.7 39.2
NPV, % 777 88.1 90.8 83.4 91.0 85.0
Abbreviations: NPV, negative predictive value; PPV, positive predictive value; sCa, serum calcium level.
Sl conversion factor: To convert calcium to milligrams per deciliter, divide by 0.25.
2Calculation of the sCa slope is explained in the “Predictors of Hypoparathyroidism” subsection of the “Methods” section.

The sensitivity of iPTH levels as the only predictive
value for hypoparathyroidism on the first postoperative No hypoparathyroidiem

day (defining hypoparathyroidism with iPTH levels of
15 pg/mL or less) was 97.7%, with a specificity of 82.6%.
The PPV was 65.6% and the NPV was 99.1%. The same
sensitivity (97.7%) could be documented for the iPTH
levels measured on the fourth postoperative day. On that
day, the specificity, PPV, and NPV were 96.1%, 87.5%,
and 99.1%, respectively.

Intact PTH levels of less than 15 pg/mL on the first
postoperative day were more sensitive to prediction of
hypoparathyroidism than iPTH levels of less than 12 or
less than 10 pg/mL. The PPV and NPV could be in-
creased to 79.0% and 95.0%, respectively (sensitivity,
88.0%; specificity, 92.0%), when hypoparathyroidism was
defined as an iPTH level of 10 pg/mL or less (Table 2).

Combination of sCa and iPTH Levels

Using the combined interpretation, we observed the best
result with iPTH values (definition of hypoparathyroid-
ism, an iPTH level of =15 pg/mL) measured on the first
postoperative day and sCa values (definition of hypo-
parathyroidism, sCa level of <1.9 mmol/L) measured on
the second postoperative day. The combined measure-
ment demonstrated a sensitivity of 96.3% with a speci-
ficity of 96.1%, a PPV of 86.0%, and an NPV of 99.0%
(Table 2).

DR COMMENT

In addition to RLN palsy, clinically apparent postopera-
tive hypoparathyroidism is a major and sometimes se-
vere complication after total thyroidectomy.**!82! Con-
troversy exists over the most relevant factors causing the
development of postoperative transient or permanent hy-
poparathyroidism. Decreased total sCa levels measured
on postoperative day 1 were observed in 97.6%. This phe-
nomenon has frequently been debated and often par-
tially explained by hemodilution after surgery.'** How-
ever, decreasing sCa levels within the first 3 days
postoperatively may be caused by the surgical strategy
used in this study, such as dissecting the RLN exten-
sively in every patient to avoid permanent RLN palsy. Al-
though performed by microdissection, this procedure may
partially interrupt the blood supply of the parathyroid
glands, leading to transient hypocalcemia. There was also
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............ Permanent hypoparathyroidism 1
————e Permanent hypoparathyroidism 2
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Figure. Mean postoperative intact parathyroid hormone (iPTH) levels in 170
patients undergoing total thyroidectomy.

no additional risk associated with CND in this patient
series because no significant difference in the number of
patients with and without hypocalcemia could be docu-
mented postoperatively by comparing patients with and
without CND. This is in contrast to findings by others.??
Furthermore, the surgeon’s experience in thyroid sur-
gery did not factor into development of postoperative hy-
pocalcemia.

In a review of the literature, there are different defi-
nitions of postoperative hypoparathyroidism after thy-
roidectomy, mostly based on total sCa levels.”'"*** More
recently, the iPTH levels measured intraoperatively, peri-
operatively, or in the immediate postoperative period are
recommended to classify and predict postoperative hy-
poparathyroidism more clearly.”>”!* According to differ-
ent definitions, the rates of developing hypoparathyroid-
ism after thyroidectomy range from 1.6% to 50%,"* which
seem to be high and should not occur in specialized en-
docrine surgical units.

In the present study, postoperative hypoparathyroid-
ism was defined as total sCa levels of less than 1.90
mmol/L, with or without neuromuscular symptoms. Also,
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Table 2. Predictive Value of Postoperative iPTH Levels

iPTH Level on Day 1

T 1 iPTH Level iPTH Level of 15 pg/mL on Day 1
15 pg/mL 12 pg/mL 10 pg/mL of 15 pg/mL on Day 4 and sCA Level on Day 2
Sensitivity, % 97.7 93.0 88.0 97.7 96.3
Specificity, % 82.6 87.0 92.0 96.1 96.1
PPV, % 65.6 71.4 79.0 87.5 86.0
NPV, % 99.1 874 95.0 99.1 99.0

Abbreviations: iPTH, intact parathyroid hormone; NPV, negative predictive value; PPV, positive predictive value; sCa, serum calcium.
Sl conversion factor: To convert iPTH to nanograms per liter, multiply by 0.1053.

patients with subnormal sCa levels and symptoms were
classified as patients with hypoparathyroidism. Initial
iPTH levels of less than 15 pg/mL were used for a better
definition. By definition, transient hypoparathyroidism
after total thyroidectomy was documented in 41 of 170
patients (24.1%). An additional 2 patients (1.2%) devel-
oped permanent hypoparathyroidism.

Controversy exists concerning the most relevant mea-
surements and the best time for their determination in pre-
dicting postoperative transient or permanent hypopara-
thyroidism. Some studies describe decreasing sCa levels
within the first 48 hours after surgery as a safe predictor
of postoperative hypoparathyroidism.*'%!3!" In contrast to
these studies, we found that total sCa levels alone, mea-
sured during the first 2 postoperative days, cannot pre-
dict transient hypoparathyroidism correctly. Sixty of 127
patients (47.2%) without postoperative hypoparathyroid-
ism and 35 of 43 patients (81.4%) classified as having post-
operative hypoparathyroidism because of their neuromus-
cular symptoms demonstrated subnormal sCa levels on
the first postoperative day. Eight of the 127 patients (6.3%)
had mild neuromuscular symptoms (paresthesia) on the
first postoperative day, although normal total sCa levels
were documented. Therefore, clinical symptoms may not
correlate to biochemical measurements.

Taking total sCa levels as the only measurements to
predict the risk of transient or permanent postoperative
hypoparathyroidism, we observed that total sCa levels
of less than 1.9 mmol/L on the third postoperative day
have the highest sensitivity (72.1%) and specificity
(92.9%) with a PPV of 77.5% and an NPV of 90.8%. The
sensitivity of sCa measurements decreased to 32.6% on
the fourth postoperative day, whereas the specificity was
95.3%. The fact that some patients developed symp-
toms and received calcium and calcitriol supplements dur-
ing the third and fourth days could explain this de-
crease. Plotting postoperative sCa levels as a function of
time with calculation of positive (no risk of hypopara-
thyroidism) and negative (high risk of postoperative hy-
poparathyroidism®) Ca slopes could not improve the pre-
diction of postoperative hypoparathyroidism. Performing
kinetic sCa measurements on the first or second as well
as on the second or third postoperative days resulted in
sensitivities of 88.4% and 67.0%, respectively; specifici-
ties of 35.4% and 64.6%, respectively; and PPVs of only
31.7% and 39.2%, respectively.

The most reliable predictor for determining tran-
sient or permanent hypoparathyroidism may be postop-

erative iPTH measurements. All but 1 of the 43 patients
with transient or permanent hypoparathyroidism showed
an iPTH level of less than 15 pg/mL. One patient had an
iPTH level of 15.2 pg/ml on the first postoperative day,
which decreased to 8 pg/mL on the fourth day. Four of
127 patients (3.1%) without hypoparathyroidism had
iPTH levels of less than 15 pg/mL. The sensitivity of iPTH
measurements (97.7%) did not differ from the first to the
fourth postoperative day. The specificity and PPV in-
creased from 82.6% to 96.1% and from 65.6% to 87.5%,
respectively.

Some authors recommend intraoperative or periopera-
tive iPTH monitoring using a quick iPTH assay for pre-
dicting the postoperative parathyroid function.>®1* Al-
though Lindblom et al’ found no overall significant
difference between measurements of intraoperative iPTH
levels and measurements of sCa concentrations on the
first postoperative day for predicting long-term hypo-
parathyroidism, monitoring of intraoperative iPTH lev-
els could predict which patients may need intravenous
calcium supplementation during the first 24 hours post-
operatively. Intravenous calcium supplementation was
not necessary in any of the 170 consecutive patients in
this series. However, in most studies recommending in-
traoperative monitoring of iPTH levels, levels that were
less below the normal range at the end of or immedi-
ately after the operation were highly correlative with post-
operative hypoparathyroidism and seemed to allow for
early prediction, with a sensitivity and specificity rang-
ing from 71% to 100%.>"'*

Monitoring of iPTH levels during thyroidectomy may
be easily organized in centers of endocrine (thyroid) sur-
gery. However, most patients with thyroid problems are
treated in smaller surgical units. Therefore, monitoring
of intraoperative iPTH levels may be a logistical prob-
lem and increase the costs. Measurement of iPTH levels
on the first postoperative day seems more cost-effective
as a reliable tool, with a sensitivity of nearly 100%, to de-
termine patients who are at risk of developing postop-
erative transient or permanent hypoparathyroidism.

To avoid permanent hypoparathyroidism, autotrans-
plantation of parathyroid glands is recommended.?**’
Zedenius et al” found that, after routinely transplanting
at least 1 parathyroid gland into the sternocleidomas-
toid muscle, none of their 100 consecutive patients un-
dergoing total thyroidectomy developed permanent hy-
poparathyroidism. A similar experience was reported by
Lo and Lam.** Parathyroid autotransplantation was per-
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formed on demand in our series. Both patients with per-
manent hypoparathyroidism underwent parathyroid au-
totransplantation. Parathyroid autotransplantation does
not provide absolute protection against permanent hy-
poparathyroidism.>’

In patients undergoing parathyroid autotransplantation,
itisnot clear whether the transplantitself, the parathyroids
left in situ, or possible supernumerary glands provide suf-
ficient parathyroid function to maintain eucalcemia. Twenty-
nine of 41 patients (70.7%) with transient postoperative hy-
poparathyroidism underwent transplantation of 1 gland or
more, whereas 12 patients (29.3%) had no parathyroid au-
totransplant. The parathyroid function usually recovers within
4 weeks.?® After cessation of calcium and calcitriol supple-
mentation therapy, all but 2 of the 43 patients with iPTH lev-
els of less than 15 pg/mL on the first or fourth postopera-
tive day had normal sCaand iPTH levels 4 weeks or 6 months
later. Therefore, hypoparathyroidism was classified as tran-
sientin these 41 patients. Hypoparathyroidism in 2 patients
with iPTH levels of less than 15 pg/mL after 6 months was
classified as permanent, with the sCa levels in these patients
athypocalcemia level without calcium and calcitriol supple-
mentation.

B CONCLUSIONS __py

We compared different ranges of iPTH levels for predict-
ing hypoparathyroidism more clearly, and the results of
the study show that postoperative iPTH levels of less than
15 pg/ml on the first postoperative day are more sensi-
tive to prediction of hypoparathyroidism than iPTH lev-
els of less than 12 or less than 10 pg/mL.

In this series, measuring iPTH levels 24 hours after total
thyroidectomy in combination with sCa levels on the sec-
ond postoperative day allowed the prediction of hypopara-
thyroidism with a high sensitivity, specificity, and PPV. Pa-
tients with iPTH levels of 15 pg/mL or less and sCa levels
of 1.9 mmol/L or less were at increased risk of developing
postoperative hypoparathyroidism. Observation of SCa and
iPTH levels independently showed different sensitivity and
specificity on different postoperative days. Therefore, on
the first 2 postoperative days, interpretation of iPTH lev-
els in combination with sCa levels seems an optimal strat-
egy for predicting patients at risk of hypoparathyroidism.
This concept makes a safe discharge on the second day pos-
sible with minimal laboratory efforts and costs.
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