normal thyroid pertechnetate image or a thyroid image with a
cold area corresponding to the area with increased focal uptake
with tetrofosmin and sestamibi supported the parathyroid ade-
noma conclusion. Moreover, most parathyroid adenoma pa-
tients are elderly women, among whom irregular structure in the
thyroid gland is a frequent phenomenon. Therefore, though not
experienced in this study, thyroid scintigraphy may also elim-
inate false-positives caused by misinterpretation of tetrofosmin
or sestamibi uptake in thyroid adenomas. In accordance with the
recommendations from Hindie et al. (4¢) and Rossitch et al. (7),
knowledge of the thyroid anatomy should improve the scinti-
graphic interpretation. Hence, irrespective of which of the two
parathyroid preparations that is preferred, we strongly recommend
that thyroid scintigraphy be included in the procedure.

Two of the 4 false-negative scintigraphic results were from
investigations on patients with relatively small parathyroid
adenomas: 0.16 and 0.23 g (Table 2). The patient with the
0.16-g adenoma had a thyroid scintigram indicating moderate
multinodular goiter, while the other had a completely normal
thyroid gland. A third patient with negative scintigraphy had a
large adenoma of 1.37 g situated behind a multinodular goiter.
When the scintigrams of this patient were revised postopera-
tively, we realized that the adenoma actually was visible.

Further investigations are in progress in our laboratory, with
the intention to improve the image resolution and to find a
simple and rehable same-day procedure for parathyroid scin-
tigraphy with ™Tc-labeled tetrofosmin and thyroid scintigra-
phy with #™Tc-pertechnetate.

CONCLUSION

Tetrofosmin is an alternative to sestamibi for parathyroid
scintigraphy. However, among the 16 patients in this study, the
thyroid-parathyroid differential washout of sestamibi previ-
ously reported by other authors was never observed with
tetrofosmin. Moreover, differential washout of sestamibi was

not seen in S of 11 scintigraphically positive adenomas in the
neck, and is, therefore, not a reliable diagnostic criterion.
Irrespective of the preparation preferred for parathyroid visual-
ization—sestamibi or tetrofosmin—combination with thyroid
scintigraphy seems mandatory. Further studies are necessary to
optimize the procedure for scintigraphic detection of parathy-
roid lesions.
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Comparison of Parathyroid Imaging with
Technetium-99m-Pertechnetate/Sestamibi Subtraction,
Double-Phase Technetium-99m-Sestamibi and
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The ability of ®®*™Tc-pertechnetate/sestamibi subtraction, double-
phase ®®™Tc-sestamibi and ®®™Tc-sestamibi SPECT imaging to
localize abnormal parathyroid tissue was compared. Methods:
Fifty-five consecutive patients had parathyroid imaging before sur-
gery for hyperparathyroidism. Imaging consisted of ®*™Tc-pertech-
netate pinhole images of the neck followed by ®®™Tc-sestamibi
pinhole images of the neck and paraliel-hole images of the neck and
chest (early images). Within 2.5-4.0 hr later pinhole images of the
neck, parallel-hole and SPECT images of the neck and chest were
obtained (late images). Nodular foci of increased sestamibi activity
were considered abnormal. Results: The sensitivity for abnormal
parathyroid glands by visual comparison of early images and pertech-
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netate images was 72%-75%, late images and pertechnetate images
was 73%-78% and double-phase (early and late) sestamibi images
was 62%-65%; computer subtraction of pertechnetate from early
images was 71%~74%; and SPECT imaging was 79%. The sensitiv-
ity for parathyroid adenomas was 89%-98%, while the sensitivity for
hyperplastlc parathyroid glands was only 47%-58%. Conciusion:
Late imaging, computer subtraction and SPECT may not be neces-
sary since they provided only marginal improvements on visual
comparison of early sestamibi with pertechnetate images. Double-
phase sestamibi imaging was less sensitive, so baseline thyroid
imaging with pertechnetate is recommended.

Key Words: parathyroid; hyperparathyroidism; technetium-99m-ses-
tamibi; technetium-99m-MIBI
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'Ene accepted radionuclide method for imaging abnormal
parathyroid tissue was the dual-tracer subtraction technique
using **™Tc-pertechnetate and 2°'Tl thallous chloride (I,2).
However, since the introduction of *™Tc-sestamibi as a para-
thyroid imaging agent (3,4), various imaging protocols have
been introduced (3). The different protocols can be categg:’nized
into the single-tracer double-phase (early and late) Tc-
sestamibi imaging technique versus the dual-tracer subtraction
techniques of “™Tc-sestamibi/' >’ iodine or **™Tc-sestamibi/
99mTc-pertechnetate.

Preliminary reports suggested that the sestamibi methods
were equal or superior to the ™ Tc-pertechnetate/?°' T1 subtrac-
tion technique (3). However, there have been few direct
comparisons of the single-tracer and dual-tracer sestamibi
techniques. The current study presents the results of an imaging
protocol that evaluated both single-tracer and dual-tracer tech-
niques, as well as SPECT.

MATERIALS AND METHODS

Patients

Sixty-six consecutive patients referred to two experienced endo-
crine surgeons at the University of Maryland Medical System from
March 1993 to October 1995 had parathyroid imaging before
surgery for hyperparathyroidism. Of these patients, 11 declined
surgery. The remaining 55 patients had surgical cures and were
included in this study. One surgeon performed 28 and the other
surgeon performed 27 of the operations.

Imaging Protocol

Ten to 15 min after injection of 74-111 MBq (2-3 mCi)
99mTc-pertechnetate, 5-min pinhole images of the neck were
obtained. Without moving the patient, 740-925 MBq (20-25 mCi)
99mTc-sestamibi were injected followed by sequential 5-min pin-
hole images of the neck for a total of 30 min and a 5-min
parallel-hole image of the neck and chest (early images). Within
2.5-4.0 hr later, a 5-min pinhole image of the neck, a 5-min
parallel-hole image of the neck and chest and SPECT images (64 X
64 matrix, 64 steps, 20 sec per step) were obtained (late images).
Computer subtraction of the 5-min pinhole pertechnetate images
from the 5-min pinhole images at 30 min postinjection of **™Tc-
sestamibi were performed.

Scan Interpretations

Interpretation of scintigraphic images was performed by a
nuclear medicine physician blinded to the surgical results, initially
comparing the pertechnetate images with the early, late, computer-
subtracted and SPECT sestamibi images. The early and late images
were then reanalyzed without the benefit of the *™Tc-pertechne-
tate images 3 mo later.

All images were digital and displayed on a computer workstation
for analysis in random order. ROIs were drawn over areas of
increased uptake corresponding to abnormal parathyroid tissue and
compared to an ROI over normal thyroid parenchyma. Abnormal
parathyroid/normal thyroid sestamibi uptake ratios were then
calculated from early and late planar images.

Physiologic Criteria for Abnormal Parathyroid Tissue

Foci of increased activity identified on sestamibi images in
excess of that seen on pertechnetate images were considered
positive for abnormal parathyroid tissue. Images were interpreted
as having definite, suggestive, equivocal and absent foci of
abnormal parathyroid tissue uptake. For correlation with surgical
and pathological results, definite and suggestive foci were consid-
ered positive, while equivocal and absent foci were considered
negative.

When early and late (double-phase) planar sestamibi images

were compared to each other without the information provided by
pertechnetate images, foci of activity were considered positive if
they were increased relative to thyroid tissue on early or late
images, or both.

Anatomic Criteria for Abnormal Parathyroid Tissue

Nodular foci of sestamibi uptake clearly separate from the
thyroid gland were considered abnormal. These foci need not have
uptake greater than normal thyroid tissue to be considered positive.
SPECT can help to isolate foci of parathyroid tissue from super-
imposed thyroid tissue. However, due to the spacial resolution
limits of SPECT imaging, nodules of abnormal parathyroid tissue
may manifest as only focal bulges in the contours of the thyroid
gland.

Statistical Analysis

All data are expressed as mean * 1 s.d. Estimates of specificity
were based on the assumption that each patient had four parathy-
roid glands plus any ectopic parathyroid glands identified at
surgery. Paired Student’s t-tests were used to compare parathyroid/
thyroid sestamibi uptake ratios.

RESULTS

Of the 55 patients who had surgical cures, 46 had primary
hyperparathyroidism, eight had secondary hyperparathyroidism
(end-stage renal disease) and one had tertiary hyperparathyroid-
ism (end-stage renal disease but had a renal transplant). Twenty
(36%) were men, and 35 (63%) were women. The men were
52 = 12 yr old (range 30-77 yr), and the women were 55 * 14
yr old (range 27-79 yr).

The mean serum calcium decreased from 11.2-9.1 mg/dl
after surgery in patients with primary hyperparathyroidism and
from 10.7-7.6 mg/dl in patients with secondary hyperparathy-
roidism. The mean serum phosphate levels increased from
2.6-3.3 mg/dl in primary hyperparathyroidism patients and
decreased in secondary hyperparathyroidism patients from 7.3—
6.5 mg/dl.

Forty-eight (87%) of the 55 patients were evaluated before
initial surgery. Forty-one patients had primary hyperparathy-
roidism, six had secondary hyperparathyroidism and one patient
had tertiary hyperparathyroidism. There were 17 men and 31
women. The men were 54 = 12 yr old (range 30-77 yr), and the
women were 56 * 14 yr old (range 27-79 yr). One patient had
a mixed papillary-follicular thyroid carcinoma that was visible
as a hypofunctioning mass on both the pertechnetate and
sestamibi images (Fig. 1)

The other seven (13%) patients were referred for reoperative
surgery. Five had primary hyperparathyroidism, and two had
secondary hyperparathyroidism. There were three men and four
women, ages 42 * 9 yr old (range 31-60 yr). Two of these
patients were found to have ectopic parathyroid activity on
imaging, and parathyroid adenomas were excised. One patient
was found to have a parathyroid carcinoma involving the left
thyroid gland (Fig. 2). One patient had MEN I syndrome and
was found to have a 400-mg hyperplastic parathyroid gland that
also was visible on imaging. The other three patients were
found to have small parathyroid adenomas less than 100 mg in
size (two of these were visible on imaging). The smallest
parathyroid adenoma detected on imaging was 88 mg. The
smallest hyperplastic parathyroid gland identified was 130 mg.

The results of planar sestamibi imaging with and without a
99mTc-pertechnetate image in 55 patients who had surgery are
listed in Table 1. There were an estimated 227 possible
parathyroid glands in this group of patients, four per person in
55 patients and seven ectopic parathyroid adenomas.
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FIGURE 1. Patient with a thyroid carcinoma in the left lower thyroid lobe (note
the hypofunctioning mass in the lateral left lower lobe) and a parathyroid
adenomalustmedualtomemnana(acbvnysemmednajtomehypofunc
tioning mass on the ®*™Tc-sestamibi i wnaar (Upper left) Technetium-99m-

pertechnetate image, (upper right) earty -sestamibi image, (lower left)
computer-subtraction image and (lower right) late ®*™Tc-sestamibi image.

Only the last 49 patients had SPECT imaging in addition to
planar imaging. A comparison of planar and SPECT imaging in
this subgroup of patients is shown in Table 2. There were an
estimated 202 possible parathyroid glands, four per person in 49
patients and six ectopic parathyroid adenomas.

Nodular foci of increased sestamibi uptake corresponding to
abnormal parathyroid tissue were usually noticeable by 15-20
min postinjection, but many were visible within 5 min postin-
jection. Parathyroid/normal thyroid tissue activity ratios were
quantitatively determined in 39 patients in whom complete

TC99n

SUBTRACTED

FIGURE 2. Patient with a parathyroid carcinoma involving the left upper

thyroid gland. (Upper left) Technetium-99m-pertechnetate image, (upper
right) early ®®*™Tc-sestamibi image, (lower left) computer-subtraction image
and (ower right) late ®®™Tc-sestamibi image.
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TABLE 1
Planar Sestamibi Images with and without Pertechnetate Images
Correlated with Surgical Findings

Sens*/Spect No. Early images Lateimages  Subtr

Pertechnetate ADoOrHG* 82 72%(59) 73%(60) 71% (58)
scan AD* 44 93%(41)  93%(41) 89% (39)
available HG* 38 47%(18)  50% (19) 50% (19)
EctopicAD* 7 85% (6) 85%©6) 71%(5)
Nomal! 145 92% (134) 93% (135 94% (137)
Pertechnetate ADorHG* 82 65%(53)  62% (51)
scan not AD* 44 81%(36)  77% (34)
available HG* 38 45%(17)  45% (17)
EctopicAD* 7 85% (6) 85% (6)
Normal! 145 93% (135) 93% (135)

*Sens = sensitivity; 'Spec = specificity; AD = parathyroid adenomas; HG
= hyperplastic parathyroid glands; No. = total numbers of glands (numbers in
parentheses are numbers of glands detected on images); Subtr = computer
subtraction of [®®*Tc]pertechnetate images from early sestamibi images.

(both early and late imaging) computerized data were available.
A summary of the ratios is presented in Table 3 and Figure 3
(early images represent the 15 min postinjection images, late
images represent the 2.5-4.0 hr postinjection images). Techne-
tium-99m-sestamibi had variable uptake and washout in para-
thyroid tissue relative to normal thyroid tissue. Nodules with
parathyroid/thyroid ratios less than or equal to 1.0 could still be
visible if they were separated from thyroid tissue by a margin of
decreased activity, such as ectopic parathyroid adenomas.

Pitfalls of Imaging

There was rapid washout of sestamibi from several parathy-
roid adenomas and hyperplastic parathyroid glands. In two
patients with solitary parathyroid adenomas, the adenomas
could not be clearly identified on late images but were visible
on early images. Figure 4 illustrates one of these patients.

A major pitfall of parathyroid imaging in patients with
multiple abnormal parathyroid glands was that there was a
tendency to identify only the largest gland with the highest
amount of activity. Figure 5 shows a patient who had two
parathyroid adenomas, the right one was 802 mg and the left
was 382 mg, but only the right gland was clearly identified on
images.

Figure 6 demonstrates a patient with four hyperplastic para-
thyroid glands (3 g, 1.6 g, 1.1 g and 233 mg), but only the
largest 3-g left upper gland was clearly identified and was
misinterpreted as a solitary parathyroid adenoma. However, had
the clinical history of end-stage renal disease in this patient
been known before image interpretation, this could have been

TABLE 2
Planar and SPECT Sestamibi Images with Pertechnetate Images
Correlated with Surgical Findings

Sens*/Spec’ No. Earlyimages Lateimages  Subtr SPECT
AD or HG* 73 75% (55) 78% (57) 74% (54) 79% (58)
AD* 40 95% (38) 98% (39) 90% (36) 98% (39)
HG* 38  52% (17) 55% (18) 55% (18) 58% (19)
Ectopic AD" 6 100% (6) 100% (6) 83% (5) 100% (6)
Normalt 129 91% (117) 92% (118) 94% (121) 91% (117)

*Sens = sensitivity; TSpec = specificity; AD = parathyroid adenomas; HG
= hyperplastic parathyroid glands; No. = total numbers of glands (numbers in
parentheses are numbers of glands detected on images); Subtr = computer
subtraction of [*®™Tc]pertechnetate images from early sestamibi images.
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TABLE 3

Parathyroid Adenoma/Thyroid Activity Ratios

Pattem No. Early ratio (range) Late ratio (range) P values
AD washin 15 1.09 = 0.19 (0.75-1.45) 1.32 + 0.35(0.91-2.04) <0.003
AD persist 3 1.09 + 0.14 (0.94-1.21) 1.09 + 0.13 (0.95-1.21) ns
AD washout 9 1.27 + 0.14 (1.10-1.54) 1.11 = 0.11 (0.99-1.26) <0.002
HG washin 9 1.09 + 0.24 (0.77-1.37) 1.34 + 0.17 (1.10-1.56) <0.001
HG persist 1 0.97 0.98 ns
HG washout 6 1.17 + 0.36 (0.63-1.58) 1.08 * 0.38 (0.53-1.44) <0.013
ECT AD washin 2 0.78 + 0.40 (0.75-0.80) 1.21 + 0.20 (1.07-1.35) ns
ECT AD persist 3 0.54 + 0.11 (0.44-0.65) 0.54 + 0.10 (0.45-0.64) ns

AD = parathyroid adenomas; HG = hyperplastic parathyroid glands; ECT = ectopic; sestamibi activity on late images relative to early images (washin =

increased activity, washout = decreased activity, persist = equal activity).

prevented, since patients with secondary hyperparathyroidism
most often have hyperplastic parathyroid glands (3).

Computer subtraction erroneously excluded a 327-mg para-
thyroid adenoma apparently because of superimposed activity
in a thyroid adenoma (Fig. 7). At surgery, the parathyroid
adenoma was extrathyroidal behind the lower pole of the right
thyroid lobe. On imaging there was a focal area of increased
9‘gntake overlying the nght lower thyroid gland on both the

Tc-pertechnetate and **™Tc-sestamibi images consistent

with a thyroid adenoma. SPECT imaging confirmed that there
was increased activity in the lower pole of the right thyroid lobe
but did not clearly identify a separate focus of parathyroid
activity. An alternative explanation for this pattern could have
been that the parathyroid adenoma also had increased °
pertechnetate uptake as reported by Leslie et al. (5).

Computer-subtraction image of one patient did not include an
ectopic parathyroid adenoma in the field of view (Fig. 8, lower
left). Subsequent larger field of view image of the neck and
chest (Fig. 8, lower right) clearly demonstrated the ectopic
parathyroid focus.

225
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Late Parathyroid/Thyroid Ratio
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@ Parathyroid adenoma
% Hyperplastic parathyroid
O Ectopic parathyroid adenoma

0 25 5 .75 1 125 15 175 2 225
Early Parathyroid/Thyroid Ratio

FIGURE 3. Graph correlating parathyroid/thyroid ratios of parathyroid ade-
nomas, hyperplastic parathyroid glands and ectopic parathyroid glands on
late versus early ®®*™Tc-sestamibi images. Points above the line of identity
represent parathyroid nodules that retained 2™ Tc-sestamibi on late images,
while points below the line of identity represent parathyroid nodules that had
S9mTc-sestamibi washout.

DISCUSSION

Contrary to the 90% sensitivity for detecting parathyroid
adenomas with the double-phase technique reported by
Taillefer et al. (6), the sensitivity of the double-phase technique
in this study was only 77% to 81%. Variable sensitivities of the
double-phase technique have been reported by others, ranging
from 50% to 80% (3).

In contrast, the visual comparison of *™Tc-pertechnetate and
99“‘Tc-sestarmbl images had a sensitivity of 93% for detecting
parathyroid adenomas (Table 1). Similar sensitivities have been
reported by others (3), whether 99“‘Tc sestamibi images were
compared to ”'“Tc-pertechnetate or '2’I images.

Thyroid gland i images using Tc-pertechnetate are chea er
than images with '“’I. Both ®*™Tc-pertechnetate and
images are superior to the “thyroid phase” or early 99'“Tc-
sestamibi images at 15 min postinjection used in the double-
phase **™Tc-sestamibi technique. Nodules of abnormal para-
thyroid tissue had increased uptake as early as 5 min
postinjection of ™ Tc-sestamibi and could be mlsmterpreted as
thyroid nodules if only the 15-min **™Tc-sestamibi images
were available for comparison.

e WM
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FIGURE 4. Patient with a parathyroid adenoma overtying the left upper
thyroid gland that had rapid washout of **™Tc-sestamibi, visible on (upper
ghr})tt\eeany”"rc-sesta:nibiimagebtnnotonoowerright)melate

c-sestamibi image. (Upper left) Technetium-39m-pertechnetate image
and (lower left) computer-subtraction image.
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FIGURE 5. Patient with two parathyroid adenomas, the right one was 802
mg and the left was 382 mg, but only the right gland was identified on
images. (Upper left) Technetium-99m-pertechnetate image, (upper right)
early ®®™Tc-sestamibi image, (lower left) computer-subtraction image and
(lower right) late ®®™Tc-sestamibi image.

In addition, the rationale for double-phase imaging suggested
by Taillefer et al. (6) of slower washout of ~ ™Tc-sestamibi
from parathyroid adenomas relative to thyroid tissue was not a
universal physiologic phenomenon in our study group. Rapid
washout of sestamibi from parathyroid adenomas and hyper-
plastic parathyroid glands in this series of patients was fre-
quently identified, as documented by lower parathyroid/thyroid
activity ratios in the late phase images compared to the early

SUBTRACTION

FIGURE 6. Patient with four hyperplastic

gland, 1.6-g right upper gland, 1.1-g right lower gland and 233-mg left lower
gland) and a clinical history of end stage renal disease. Only the largest (3-g
left upper gland) was clearly identified. (Upper left) Technetium-99m-pertech-
netate image, (upper right) earty ®™"Tc-sestamibi image, (lower left) comput-
er-subtraction image and (lower right) late ®*™Tc-sestamibi image.
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 SUBTRACTION

FIGURE 7. Computer subtraction erroneously excluded a 327-mg parathy-
roid adenoma apparently because of superimposed activity in a thyroid
adenoma in the right lower lobe of the thyroid gland. (Upper left) Technetium-
99m-pertechnetate image, (upper right) early c-sestamibi image, (fower
left) computer-subtraction image and (ower right) late *™Tc-sestamibi
image.

phase images (Table 3). Rapid washout also has been reported
by others (7,8). As a result, abnormal parathyroid glands could
be misinterpreted as thyroid nodules. Nodular foci with in-
creased or separate sestamibi uptake relative to thyroid tissue on
either the early or late images, or both, should be considered
abnormal (8).

SUBTRACTION

FIGURE 8. (Lower left) Computer-subtraction image, (upper left) ®™Tc-
pertechnetate image and (upper right) the earty ®®™Tc-sestamibi image did
not include an ectopic parathyroid adenoma in the field of view. The larger
field of view ®™Tc-sestamibi image of the neck and chest (lower right) clearty
demonstrated the ectopic parathyroid adenoma in the midline, upper medi-
astinum.
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Bérnard et al. (7) hypothesized that the rapid washout of
99mTc-sestamibi may be related to a decreased number of
oxyphil cells, since their single case of a parathyroid adenoma
with rapid washout lacked oxyphil cells. However, this has been
questioned (9) and requires further study. Oxyphil cells usually
found in parathyroid adenomas are rich in mitochondria, and
mitochondrial content is the hypothesized mechanism of sesta-
mibi retention in parathyroid tissue (/0).

Late imaging, computer subtraction and SPECT imaging did
not significantly increase the sensitivity or specificity of para-
thyroid imaging compared to the visual subtraction of **™Tc-
pertechnetate from early “*™Tc-sestamibi images. Therefore,
they may not be necessary on a routine basis. Computer
subtraction, late imaging and/or SPECT imaging may be
reserved for any case where abnormal parathyroid tissue cannot
be identified on initial images.

Computer subtraction, late imaging and SPECT imaging all
have potential pitfalls but in individual patients may be helpful.
Computer subtraction may highlight subtle areas of increased
99mTc-sestamibi uptake in small parathyroid nodules. Late
images demonstrating foci with retention of **™Tc-sestamibi
may be attributed more confidently to abnormal parathyroid
tissue. If the foci of increased sestamibi uptake have rapid
washout or washout at the same rate as normal thyroid tissue,
then the foci have an intermediate probability for being abnor-
mal parathyroid tissue, and surgical exploration of these areas
may be helpful. SPECT helps to localize nodules in three
dimensions that may be helpful to surgical planning. SPECT
also can anatomically separate parathyroid nodules from over-
lapping thyroid tissue, again increasing the confidence that the
nodules are abnormal parathyroid tissue.

A possible reason for why SPECT imaging had a lower
(79%) sensitivity for detecting abnormal parathyroid tissue in
this series of patients as opposed to the 94% sensitivity reported
by Sfakianakis et al. (/) was that they performed early SPECT
imaging. In contrast, only late SPECT imaging was performed
in this study protocol for practical reasons. As a result of the
decreased count density of late SPECT images and higher
background image noise, abnormal foci were more difficult to
identify. An alternative to SPECT imaging for practices without
a SPECT camera would be to acquire high counting rate oblique
images that decrease the overlap of thyroid and parathyroid
tissues (8).

Late imaging alone is not recommended. Two of the para-
thyroid adenomas in the study group had rapid washout and
were not visible on late images. In addition, late images
occasionally had more overlapping activity in the neck strap
muscles that obscured foci of parathyroid uptake.

Relying on computer-subtraction images alone would also be
a mistake. Misregistration of images (position and counts
normalization) and patient motion can make image interpreta-
tion difficult (/2,13). Moreover, the smaller field of view of
many computer subtraction protocols may miss ectopic para-
thyroid glands. So an image with a field of view large enough
to include mediastinal ectopic foci should be in the image
protocol (/4).

Since an experienced surgeon will be able to localize up to
90%—95% of parathyroid adenomas during initial neck explo-
ration, the role of preoperative imaging before initial surgeries
has been questioned. However, failure to remove the abnormal
parathyroid gland may result in significant patient morbidity
(6,14,15). The potential of preoperative imaging is to decrease
operative time and decrease the chances for surgical failure,
such as locating small or ectopic parathyroid adenomas that
could be missed during surgery.

Limiting surgeries to one side of the neck after a solitary
abnormal gland has been localized by preoperative imaging is
not recommended. Since only about 50% of the hyperplastic
parathyroid glands were detected by scintigraphy, a patient with
multiple hyperplastic parathyroid glands could be misinter-
preted as having a solitary parathyroid adenoma and lead to
surgical failure, similar to the experience of Sofferman et al. (/6).
However, imaging in conjunction with quick assays of intraoper-
ative parathyroid hormone levels and surgery limited to the
excision of visible parathyroid adenomas has promise (/7).

Preoperative imaging was clinically useful. Identifying me-
diastinal or intrathyroidal parathyroid tissue altered surgical
planning. The former changed the usual cervical surgery to a
transmediastinal approach, and the latter alerted the surgeon to
perform a thyroid lobectomy when an extrathyroidal parathy-
roid nodule could not be located (/6).

Probably the most compelling reason to perform preoperative
imaging was in patients who have failed prior surgery where the
risk for ectopic parathyroid tissue is higher, up to 20% to 30%
(14). Small parathyroid glands and ectopic parathyroid adeno-
mas that either recurred or were missed after initial surgery
were easily localized with imaging and excised for surgical
cures in this report.

CONCLUSION

Late imaging, computer subtraction and SPECT may not be
necessary since they provided only marginal improvements on
visual comparison of early sestamibi and pertechnetate images.
Double-phase sestamibi imaging was less sensitive, so baseline
thyroid imaging with ®*™Tc-pertechnetate is recommended.
Parathyroid adenomas including ectopic parathyroid adenomas
were easily identified, but only about half of the hyperplastic
parathyroid glands were visible.
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