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SUMMARY

Background

Transient and permanent hypocalcemia and hypo-
parathyroidism may occur in up to 30% of patients
after total or completion thyroidectomy. Hypocal-
cemia is the most common complication of thyroid
surgery. This was a prospective study of preopera-
tive and postoperative calcium and phosphorus levels
after total or completion thyroidectomy, with the
creation of an algorithm to detect patients at risk of
hypocalcemia.

Methods and Results

This was a retrospective analysis at a single academic
center of a prospectively created database. This
observational study examined 136 patients who
underwent total thyroidectomy or completion thy-
roidectomy. Serum calcium and phosphorus were
measured preoperatively and postoperatively at 6, 12,
20, and 48 hours after skin closure. Hypocalcemia was
defined as a postoperative calcium level of <7.6 mg/
dl (1.9 mmol/L) or symptoms of hypocalcemia any
time after surgery; 24% of patients had hypocalce-
mia by this definition. Calcium was not administered
before 20 hours after surgery, and calcium levels were
compared. The lowest level of calcium occurred at 12

ANALYSIS AND COMMENTARY

Hypocalcemia is the most common complication after
total thyroidectomy. As thyroid surgeries at some
institutions are becoming an outpatient procedure,
it is important to identify predictors of significant
hypocalcemia that may occur after the patient has
returned home. Predictors for safe early discharge
have been based on calcium (1), ionized calcium
(2), and parathyroid hormone levels (3,4). Parathy-
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and 20 hours after surgery. At 20 hours, the differ-
ence had the best area under the receiver operating
characteristic (ROC) curves (0.87), and a difference
of -1.2 mg/dl (-0.3 mmol/L) or less was a signifi-
cantly more frequent indicator of hypocalcemia (P =
0.0001). Serum phosphorus was not helpful in pre-
dicting hypocalcemia.

Conclusions

The comparison of four postoperative times for col-
lection of calcium levels showed that 12 and 20 hours
postoperative levels display similar rates of hypocal-
cemia, but the 6-hour value was too early and was
less reliable. A decrease of 21.2 mg/dl (0.3 mmol/L)
between the preoperative calcium level and the value
at 20 hours after surgery was the best predictor of
hypocalcemia (100% sensitivity and 88.4% specific-
ity). None of the patients at with a calcium level >7.6
mg/dl at 20 hours after surgery, even with a drop at
hour 20 of 1.2 mg/dl as compared with preopera-
tive levels, had hypocalcemia at 48 hours. This com-
bination of preoperative and hour-20 postoperative
calcium levels predicted 79% of the patients in whom
hypocalcemia eventually developed. The authors
recommend that this algorithm be used cautiously
until a larger validation study is performed.

roid hormone levels appear to be a reliable marker
(4) of hypoparathyroidism requiring treatment, but
quick turnaround times for parathyroid assays in
the postoperative period are relatively expensive
and may not be universally available. This group
focused on postoperative calcium levels, since the
results of the test are quickly available and the test
is inexpensive. Although the decrease in parathyroid
levels occurs as soon as 1 hour after damage to the
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glands (4), the calcium decline is delayed, as shown
by this study until 12 to 20 hours after surgery. This
study suggests that the change in calcium level is too
delayed to be used for safe same-day discharge or
even discharge the morning after surgery. Since most
of my patients are being discharged sooner than 20
hours after surgery, this study suggests that postop-
erative calcium levels before 20 hours may not be pre-
dictive of which patients will have hypocalcemia and
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