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Intraoperative PTH: Effect of sample timing and

vitamin D status

Melissa McCarty Statham, MD, Nelson B. Watts, MD, and

David L. Steward, MD, Cincinnati, OH

OBJECTIVE: To assess the effect of timing of intraoperative
parathormone (iPTH) samples and 25-hydroxyvitamin D
(25-OHD) status on decision-making during parathyroidectomy.
METHODS: A total of 77 patients with primary hyperparathy-
roidism and iPTH levels (preincision, preremoval, 5 (T5) and 10
(T10) minutes postremoval) performed during parathyroidectomy
were reviewed.

RESULTS: Forty-one percent of patients were 25-OHD insuf-
ficient. We noted a significant correlation between preoperative
25-OHD and preincision iPTH (P = 0.002) but not iPTH at
postremoval levels (TS, P = 0.89; T10, P = 0.42). When com-
pared with preincision iPTH, the use of either the higher preinci-
sion or preremoval iPTH baseline significantly improves the assay
sensitivity from 83% to 93% at T5 (P = 0.01) and 87% to 97% at
T10 (P = 0.02). Surgical cure was obtained in 98% of patients.
CONCLUSION: Obtaining preremoval iPTH allowed earlier
decision with respect to operative completion in 38% of cases.
25-OHD status does not appear to significantly affect interpreta-
tion of iPTH levels.

SIGNIFICANCE: Obtaining both baseline levels significantly
improves sensitivity in iPTH monitoring.
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Surgical intervention to treat hyperparathyroidism by an
experienced parathyroid surgeon has a success rate of
95% to 98%." Preoperative localization studies with high
resolution ultrasound and technetium-99m sestamibi scan-
ning have been used in minimally invasive parathyroidec-
tomy, which allows for a focused approach in patients with

solitary adenoma, decreased operative time, and limited
disruption of normal parathyroid glands.? Intraoperative
intact parathyroid hormone (iPTH) monitoring was intro-
duced as a physiologic assay to determine adequate removal
of hyperfunctioning parathyroid tissue due to its short half-
life (less than 3 minutes).®® Previous studies have described
variable accuracy rates when using iPTH that authors have
attributed to the assay itself and questioned the use of iPTH
assays to predict surgical cure.”'® However, many of the
differences in reported results arise simply from differences
in timing of samples drawn®'*'° that confound the inter-
pretation of criteria used'*'*!”!® in predicting operative
success.

Currently vitamin D deficiency is defined as the level
below which secondary hyperparathyroidism risk is height-
ened. 25-Hydroxyvitamin D (25-OHD) has been found to be
significantly lower in patients with primary hyperparathy-
roidism during all calendar months when controlling for age
and sex.!? In addition, patients with 25-OHD insufficiency
(less than 20 ng/mL or less than 50 nmol/L) and primary
hyperparathyroidism have been found to have significantly
higher PTH levels and higher PTH levels 6 months post-
parathyroidectomy.?® The effect of 25-OHD insufficiency
on iPTH levels measured with the intraoperative PTH assay,
and thus impact on surgeon decision-making is not known.
We hypothesize that 25-OHD insufficient patients with pri-
mary hyperparathyroidism have higher intraoperative PTH
levels at intraoperative timepoints and may account for
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Table 1

Sensitivity, specificity, positive predictive value, and accuracy of iPTH monitoring to predict postoperative
normocalcemia, for each scenario, calculated with >50% decrease in iPTH from baseline

Sensitivity Positive predictive value Accuracy
>50% decrease from (TP/TP+FN) (TP/TP+FP) (TP+TN/TP-+TN-+FP+ FN)
Preincision to Tg 83% 98% 83%
Preremoval to Ty 78% 98% 78%
Higher of either baseline to Ty 93% 98% 92%
Preincision to T,, 87% 98% 87%
Preremoval to T,, 87% 98% 87%
Higher of either baseline to T,, 97% 98% 95%

Ts 5 minutes postremoval; T, 10 minutes postremoval; TP, true-positive; TN, true-negative; FP, false-positive; FN, false-

negative.

Bold numbers denote significant differences when using the higheér of either bdseline (P = 0.01 T, P= 0.02 T,,) compared with each

alone.

crease from preremoval iPTH of 49% al T,,. Further ex-
ploration yielded three normal parathyroid glands, and
iPTH measured at 30 minutes postresection had fallen by
53% from preremoval baseline but not preincision iPTH.

Postoperative

Ninety-eight percent of patients had surgical cure with res-
olution of hypercalcemia. The average preoperative serum
caleium level was 11.3 * 1.0, and the average postoperative
calcium level was 9.3 £ 0.6. Patients with 250HD insuf-
ficiency had no difference in postoperative serum calcium
when compared with patients with 25-OHD in the reterence
range (9.3 = 0.5 vs 9.2 = 0.6).

One patient represents a false-positive in iPTH monitor-
ing. Intraoperatively, this patient’s iPTH fell to 56% of
preincision and preremoval baseline at T, Postoperatively.
this patient developed asymptomatic hypercalcemia and el-
evated intact PTH at approximately 6 months after surgery.

Of note, the aforementioned false-negative patient had
undergone a thyroidectomy several years previously and
nnderwent bilateral neck exploration during parathyroidec-
tomy due to failure of iPTH to fall >50%. As mentioned,
exploration yielded three normal parathyroid glands. Post-
operatively, this patient experienced transient postoperative
true vocal cord paresis on the contralateral side from the
adenoma.

DISCUSSION

Though the majority of endocrine surgeons agree that iPTH
is useful to guide the completion of parathyroidectomy and
to predict postoperative calcium Jevels, the reported accu-
racy of this approach varies based on the criteria used to
interpret iPTH levels. Onr study snggests the addition of a
preremoval baseline iPTH increases the sensitivity and po-
tentially results in an earlier operative decision in 38% of
cases. By obtaining both preincisional and preremoval base-

lines, we increase sensitivity and reduce false-negatives. In
addition, patients may avoid prolonged anesthesia while
awaijting subsequent levels and possible unnecessary further
neck exploration and its potential morbidity.

We noted a significant positive linear correlation be-
tween parathyroid adenoma weight and preincision iPTH (r
= 0.35, £ =0.003) and iPTH at T\, (r = 0.4, 7 = 0.003).
There was no significant linear correlation between para-
thyroid adenoma weight and iPTH measured at T (r = 0.1.
P = 0.39), presumptively due to the 38% of patients with a
preremoval 1PTH higher than the respective preincision
level. In addition, there was no significant correlation be-
tween parathyroid adenoma weight and the percentage de-
crease from preincision iPTH to levels measured at Ts (r =
0.1, P=020)0oriPTH at T\, (r = 0.0, = 0.79). This can
likely be attributed to the preremoval level either acutely
increasing or decreasing from surgical adenoma manipula-
tion. Higher preincision iPTH, preremoval iPTH, and para-
thyroid adenoma mass correlated with higher T, post-
remaoval levels. Among these, preremoval iIPTH was the
strongest correlate.

In 94% cases in our series. the T,, IPTH value continued
declining from the T5 iPTH, and in the remaining cases in
which the T\, value increased, the rise was inconsequential
to operative decision-making. In most instances. the proce-
dure was terminated after the T5 iPTH valne was used to
calculate a decrease without awaiting the T, value. lrvin et
al*! demonstrated that >50% decrease in iPTH values from
the highest baseline iIPTH T, postremoval is predictive of
postoperative normocalcemia. In our series, we fonnd the
T, level more sensitive than Ts, but obtaining a level at Ty
and T, allows for earlier termination of procedure in 93%
of cases based on the Ty level alone. If the T level fails to
falt >50% from highest baseline, then awaiting the T,
result is strongly recommended before pursuing further dis-
section. (Table 1).

With the use of criteria that regnire the iPTH level to
fall to >50% of baseline and to fall into the reference
range of the rapid iPTH assay, some authors'?'#!8-22
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