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Background. Coexisting thyroid nodules are the
most common cause of false positive localization by ra-
dioscintigraphy in the preoperative evaluation for
MIPS in patients with primary hyperparathyroidism
(pHPT). This false positive finding can prompt full
neck exploration in the setting of an unanticipated
and incompletely evaluated thyroid nodule. Therefore,
we are studying prospectively the routine use of preop-
erative thyroid US in patients with pHPT to determine
the prevalence of concurrent thyroid disease and to as-
sess how frequently this added information could alter
the surgical plan.

Materials and Methods. Twenty-four patients with
biochemically confirmed pHPT were evaluated with
thyroid US after localizing 99mTc-sestamibi scintigra-
phy prior to parathyroid operation.

Results. Of the 24 patients, 38% (n [ 9) had their
operations altered from a planned MIPS or four-gland
exploration due to coexisting thyroid nodule(s). Of
these, 33% (n [ 3) had underlying thyroid malignancy
(all papillary thyroid cancer) requiring thyroidectomy
in addition to parathyroidectomy. All but one patient
had parathyroid adenoma as the cause of pHPT.

Conclusion. The routine use of preoperative thy-
roid US in patients with pHPT undergoing parathy-
roid surgery may aid in the timely diagnosis and
treatment of coexisting thyroid disease. This added
information secured before operation may avoid
1 This work was presented at the 2008 Academic Surgical
Congress, February 13, 2008, Huntington Beach, CA.

2 To whom correspondence and reprint requests should be ad-
dressed at Department of Surgery, General Surgery Service, Walter
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alexander.stojadinovic@amedd.army.mil.
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difficult intraoperative decision dilemmas and pre-
vent the increased morbidity associated with a second
neck exploration. A large scale prospective study is on-
going. Published by Elsevier Inc.

Key Words: hyperparathyroidism; sestamibi; ultra-
sound; thyroid; disease.

INTRODUCTION

Primary hyperparathyroidism (pHPT) is a common
endocrine disorder with an incidence of 1 in 1000 and
a peak during the fifth and sixth decade of life [1].
Symptomatic patients and those without symptoms
meeting established guidelines for the 2002 NIH Con-
sensus Development Panel for asymptomatic primary
hyperparathyroidism (pHPT) are candidates for para-
thyroid surgery [2]. The etiology of pHPT is a solitary
adenoma secreting excessive parathyroid hormone
(PTH) in 80% of cases, multi-gland disease in nearly
20%, and parathyroid carcinoma in a minority (0.5%)
of patients. Surgical treatment options for pHPT
include standard four-gland exploration, minimally
invasive parathyroid surgery (MIPS), or endoscopic
parathyroidectomy [3, 4].

Preoperative localization of parathyroid adenomas
with 99mTc-sestamibi scintigraphy or other localizing
techniques is a requirement for MIPS, although it is
not essential when standard neck exploration is
planned. The use of surgeon-conducted ultrasound
prior to planned parathyroidectomy is considered to
be an accurate and cost effective diagnostic tool for
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the localization of parathyroid adenomas. Although
some authors indicate that surgeon-performed ultra-
sound may be the only localization test needed prior
to surgery, parathyroid ultrasound remains an imper-
fect diagnostic test, as it is highly operator-dependent.
Thyroid ultrasound prior to planned parathyroidec-
tomy to search for concomitant disease is not considered
part of standard of practice guidelines in endocrine
surgery, although it is practiced by some surgeons [5].

Observational studies have documented the frequent
association of thyroid disease and hyperparathyroidism
emphasizing the need for clinical awareness of this
significant finding, one that may influence operative
decision-making. Krause et al. reported an 8% preva-
lence of differentiated thyroid cancer in a retrospective
study of patients explored for pHPT that also under-
went simultaneous thyroid resection [6]. Only one of
the nine patients with thyroid malignancy in that study
had thyroid cancer suspected on the basis of intraoper-
ative findings, including intraoperative frozen section.
Strichartz and Giuliano conducted a retrospective re-
view of 308 patients who underwent operation for hy-
perparathyroidism [7]. Fifty-two (17%) patients had
grossly apparent thyroid abnormalities, and 11 (4% of
total) of these had differentiated thyroid cancer. In Ko-
sem’s study of 51 consecutive patients with pHPT, 43
(84%) were found to have co-existing thyroid pathology
preoperatively, and 9 (18%) patients were diagnosed
with thyroid cancer [8].

The frequent finding of thyroid abnormalities in pa-
tients undergoing formal neck exploration for
hyperparathyroidism established the basis for recom-
mending careful examination of the entire thyroid gland
at time of operation. With the increasing use of 99mTc-
sestamibi scintigraphy prior to minimally invasive para-
thyroidectomy and intraoperative quick parathyroid
hormone assay, the ability to adequately assess the thy-
roid gland at time of operation is diminished. This makes
missed or delayed diagnosis of thyroid disease increas-
ingly likely. The combined operative management of
simultaneous thyroid andparathyroid disease isprudent
given its demonstrated safety, its avoidance of the in-
creased operative morbidity of a second neck exploration
[7, 9, 10, 11]. This may be important in patients with
unanticipated thyroid malignancy that can be treated
safely at the time of initial operation for hyperpar-
athyroidism, avoiding the risk and expense of neck re-
exploration at a later time when the malignancy is
clinically apparent and possibly more locally advanced.

A prospective single-arm study is under way in
patients undergoing operation for pHPT to determine
the prevalence of concomitant thyroid disease detected
by preoperative thyroid ultrasound. This study further
examines the clinical impact of preoperative thyroid
ultrasound findings on operative planning.
MATERIAL AND METHODS

Patient Characteristics and Clinical Protocol

The study was approved by the Institutional Review Board of Wal-
ter Reed Army Medical Center (WRAMC), Washington, DC. All pa-
tients had biochemically confirmed pHPT. Preoperative imaging
included 99mTc-sestamibi scintigraphy and ultrasound of the neck.
Patients who were unable to consent, had previously undergone thy-
roid or parathyroid operation, had medullary thyroid carcinoma and
hyperparathyroidism, or were suspected of having multiple endocrine
neoplasm syndrome were excluded. All study participants provided
informed consent prior to enrollment in the trial.
Overall Study Design

Patients underwent preoperative imaging as specified above. Oper-
ative planning was developed based on clinical and radiological find-
ings. The number and type of thyroid nodules was determined based
on the preoperative ultrasound. A change in standard treatment in-
cluded patients having partial or complete resections of the thyroid
gland because the patients would have undergone MIPS or four-gland
exploration alone if not for the results of the preoperative ultrasound.
Statistical Analysis

Descriptive statistics were obtained utilizing established methods.
Study sample means are presented with standard deviations (mean 6

SD).
RESULTS

Demographics and Preoperative Evaluation

There were 24 patients enrolled in the study to date,
six males and 18 females with mean age of 53.2 6 14.6
(median: 50) y. Two patients reported prior history of
neck radiation, however, did not require thyroidec-
tomy. A family history of thyroid cancer was identified
in one patient who had multinodular goiter (MNG)
and underwent a total thyroidectomy for what later
proved to be papillary thyroid cancer (PTC; Table 1).

Preoperative laboratory evaluation confirmed hyper-
calcemia (mean: 10.9 6 0.7 mg/dL), elevated parathyroid
hormone (mean: 112.7 6 33.7 pg/mL) and Cl:Phosphate
ratio (mean: 36.0 6 6.0) consistent with pHPT. All 24 pa-
tients had pHPT confirmed biochemically (Table 1).

Each patient underwent preoperative 99mTc-sesta-
mibi scintigraphy for preoperative localization. Sesta-
mibi identified parathyroid abnormalities in 83%
(n ¼ 20) of patients suggesting a single parathyroid
adenoma in 95% (n ¼ 19) and a double parathyroid
adenoma in 5% (n ¼ 1), with the remaining four
patients having a non-localizing study. Minimally inva-
sive parathyroid surgery was planned in 16 patients
and standard neck exploration in eight patients. Table 2
demonstrates the reasons for eight patients undergoing
a planned neck exploration despite presumably
localized tumors on preoperative 99m Tc–methoxyiso-
butyl isonitrile (MIBI) scans.



TABLE 1

Patient Demographics With Preoperative Labora-
tory and Radiographic Results

Demographics Patients (n ¼ 24)

Age; mean 6 SD (y) 53.2 6 14.6
Gender (female:male) 18:6
Race (White:African American) 18:6
Prior neck radiation 2
Family history
of thyroid cancer

1

Preop lab test (n) Mean 6 SD
Serum calcium, mg/dL 10.9 6 0.7
PTH, pg/mL 112.7 6 33.7
Serum chloride:phosphate ratio 36.0 6 6.0
Urine calcium,
mg/24 h

333.2 6 154.4

99m-technetium sestamibi results Patients (n ¼ 24)
Localized parathyroid abnormality 20
No visualized parathyroid 4

Indication for operation Patients (n ¼ 24)
Suspected single adenoma 19
Suspected double adenoma 1
Suspected parathyroid hyperplasia 4

Planned operation Patients (n ¼ 24)
MIPS 16
Four-gland exploration 8
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Operative Management

Extent of operation (MIPS versus neck exploration)
was determined by the attending surgeon based upon
clinical findings and 99mTc-sestamibi scintigraphy.
Patients were then prospectively evaluated prior to
planned operation with thyroid ultrasound, and 67%
(n ¼ 16) were found to have coexisting thyroid abnor-
malities. Consideration of these abnormalities led to
a change in planned operation in 38% of patients
(n¼ 9; Figs. 1 and 2). Surgical decision-making in these
TABL

Comparison of Thyroid Ultrasound Reports to FNA a
a Change in Their P

Preoperative location
of PT adenoma

Thyroid ultrasound results F

LLP 0.8 cm: L Mid PTC
LLP þ RLP 0.8cm: L Mid and 0.4 cm: LLP —
LLP Two <1 cm: RLP Benig
RLP 1.9 cm: RLP Indete
LLP 0.4 cm: LUP and 0.7cm: RLP —
LLP 3.6cm: LLP Indete
LLP 1.4 cm: L Mid and 1.3 cm: LLP Benig
RLP 4.9 cm: RLP and 0.7 cm: isthmus Benig
PT not visualized preop 0.6 cm: Isthmus

and Two 0.4 cm: right
Benig

L: left; R: right; Mid: middle; LLP: left lower pole; RLP: right lower pole
parathyroidectomy (four-gland exploration); Total: total thyroidectomy;
crocarcinoma (<1 cm).

*Patient with a family history of thyroid cancer.
nine patients was influenced by family history, size,
and multiplicity of thyroid nodules, preoperative FNA
cytology (indeterminate and malignant nodules), and
suspicious sonographic findings, including microcalcifi-
cations and increased vascularity within thyroid
nodules.
Pathologic Assessment

Twenty-one (88%) patients had histologically
confirmed solitary adenomas, including one intrathy-
mic parathyroid adenoma. Two (8%) patients had
double adenomas, and one (4%) had parathyroid hyper-
plasia as the etiology of pHPT. Among the nine patients
who underwent either thyroid lobectomy/isthmusec-
tomy (n ¼ 5) or total thyroidectomy (n ¼ 4), three
(33%) had papillary thyroid carcinoma, five had benign
adenomatoid nodules, and one was found to have an
intrathyroidal parathyroid adenoma (Figs. 1 and 2).
Evaluation of Changed Operations

Thyroid abnormalities identified during preoperative
assessment contributed to changes in the surgical plan
in nine (38%) patients. Table 2 summarizes the preop-
erative findings, extent of operation, and final surgical
pathology in these patients.

The first patient had a cytologically malignant 0.8
cm thyroid nodule ipsilateral to a localized parathy-
roid adenoma and underwent total thyroidectomy. Fi-
nal pathology was benign. The second patient with
two thyroid nodules ipsilateral to a localized parathy-
roid adenoma requested diagnostic thyroid lobectomy/
isthmusectomy due to concerns of underlying malig-
nancy. The third patient with multiple thyroid
E 2

nd Pathologic Findings in Patients Who Underwent
lanned Operations

NA PT þ thyroid operation Thyroid pathology

Std þ Total Adenomatoid nodule
Std þ Lobe Adenomatoid nodule

n Std þ Total PTMC
rminate Std þ Lobe Intra-thyroidal PT adenoma

Std þ Lobe Adenomatoid nodule
rminate Std þ Total PTMC (multi-focal)

n Std þ Lobe Adenomatoid nodule
n Std þ Lobe Adenomatoid nodule
n Std þ Total PTMC (multi-focal)*

; LUP: left upper pole; PTC: papillary thyroid carcinoma; Std: standard
Lobe: thyroid lobectomy/isthmusectomy; PTMC: papillary thyroid mi-



†Thyroid US altered planned operation in 38% (9/24) of patients
‡PTC identified in 33% of operations modified due to thyroid US results
* Pre-op FNA of nodule suggest PTC; however frozen section found no PTC. Final
pathology: adenomatoid thyroid nodule; no evidence of malignancy.

Patients with Primary
Hyperparathyroidism, n = 24

Thyroid Ultrasound, n = 24

Normal, n = 8 Abnormal, n = 16 

No change in
planned

operation, n = 7 

Changed planned
operation†, n = 9

 No change in
planned

operation, n = 8

Std Parathyroidectomy with
total thyroidectomy, n = 4 

 Std Parathyroidectomy with
thyroid lobectomy, n = 5 

 

Adenomatoid thyroid nodule
(n=4)

Intra-thyroidal parathyroid
adenoma (n=1)

Papillary thyroid cancer
(n=3)‡

 Adenomatoid thyroid nodule
(n=1) * 

 

FIG. 1. Evaluation of patients with pHPT by thyroid ultrasound and subsequent management based upon results.
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nodules contralateral to a 99mTc-sestamibi-concentrat-
ing parathyroid adenoma elected to undergo a total
thyroidectomy in view of her significant family history
for thyroid cancer; she was found to have papillary
thyroid microcarcinoma (PTMC: <1 cm). One patient
had a dominant 1.9 cm cytologically indeterminate
thyroid nodule ipsilateral to a localized parathyroid
adenoma prompting diagnostic thyroid lobectomy. In-
traoperative frozen section confirmed an intrathyroi-
dal parathyroid adenoma. This adenoma was the
missing ipsilateral inferior parathyroid gland at time
of exploration.

The fifth patient with localizing parathyroid ade-
noma had two thyroid nodules, one in each lobe; she
requested diagnostic lobectomy, despite having a sub-
centimeter, nonsuspicious nodule, which proved to be
benign. The sixth patient had a large, solitary, solid,
indeterminate thyroid nodule ipsilateral to a 99mTc-
sestamibi-concentrating parathyroid adenoma. Total
thyroidectomy in conjunction with four-gland para-
thyroid exploration was completed. Pathologic evalua-
tion found the indeterminate nodule to be benign,
surrounded by multifocal PTMC. Two other patients
had thyroid nodules (1.4 cm and 4.9 cm) ipsilateral to
localizing parathyroid adenomas and elected to undergo
lobectomy, despite benign cytology. Both proved to be
adenomatoid thyroid nodules.

The last patient with a nonlocalizing parathyroid
adenoma on 99mTc-sestamibi in the setting of MNG un-
derwent total thyroidectomy concurrently with the
four-gland exploration. Final pathology demonstrated
multifocal PTMC.
DISCUSSION

The purpose of this prospective single-arm study was
to determine the prevalence of concomitant thyroid
disease detected by preoperative thyroid ultrasound in
patients undergoing operation for pHPT and to
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FIG. 2. Comparison of thyroid ultrasound reports, change in
planned operations, and pathologic findings to total patients enrolled
in study.
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examine the effect of these findings on operative plan-
ning and decision making. In24patientsscheduled toun-
dergo surgical treatment of pHPT, preoperative thyroid
ultrasound altered the planned operative management
in 38% (n ¼ 9). When this subset of patients was
examined closely, 33% (n¼ 3) had differentiated thyroid
carcinoma. This suggests that preoperative thyroid ul-
trasound in patients with pHPT scheduled for parathy-
roid surgery may be useful, given the high prevalence
of coexisting thyroid pathology. Although utilization of
preoperative thyroid ultrasound in these patients could
eliminate the operative morbidity of a second operation
for unanticipated thyroid disease, surgical judgment to
avoid over-treatment is imperative.

Despite the high prevalence of nodular disease of the
thyroid in the setting of hyperparathyroidism, Lever
et al. found that the rate of grossly apparent or macro-
scopic thyroid lesions coexistent with hyperparathyroid-
ism was no different from that identified in autopsy
controls (54% versus 46%); however, the rate of macro-
scopic nonmedullary thyroid cancer was significantly
higher in the hyperparathyroid group (5.6% versus
0.0%, P < 0.001) [12]. The association of medullary thy-
roid carcinoma and hyperparathyroidism as part of spo-
radic and hereditary endocrine syndromes is well
established. However, the coexistence of nonmedullary
thyroid cancer and hyperparathyroidism is often ne-
glected. A recent review of published studies has re-
ported the coexistence of nonmedullary thyroid cancer
in w3.0% (range 2.4% to 7.0%) of patients operated on
for pHPT [13]. Similar to the findings of the current
study, the majority of these are papillary thyroid micro-
carcinoma. Studies are lacking at the present time, how-
ever, to define the value of intervention early in the
natural history of differentiated thyroid carcinoma.

These data suggest that a critical aspect of the re-
cent transition from the traditional bilateral neck
exploration to minimally invasive parathyroid surgery
(MIPS) preventing intraoperative assessment of the
thyroid gland, is the awareness that coexistent thyroid
pathology may be overlooked. This is a matter of
concern in an era of MIPS for hyperparathyroidism,
now a favored approach for patients with sporadic
pHPT [14,15]. The ability to perform minimally inva-
sive parathyroid resection depends heavily on patient
selection, and the ability of 99mTc-sestamibi scintigra-
phy to localize the parathyroid adenoma prior to opera-
tion. This minimally invasive approach would not be
considered in a patient with a history of head or neck
irradiation or family history of thyroid cancer, and
certainly not in the absence of a localizable parathyroid
abnormality on preoperative imaging studies.

Timely diagnosis and treatment of concurrent
thyroid disease is imperative for curative resection of
thyroid malignancy as well as avoidance of the
increased morbidity and cost associated with neck re-
exploration. The inability to exclude coexistent thyroid
pathology strictly on the basis of absence of palpable
thyroid abnormality on clinical examination makes
preoperative imaging of the thyroid gland with or
without selective FNA of detected thyroid abnormali-
ties prior to parathyroidectomy justified [11, 14, 16].
However, the addition of preoperative imaging has
the attendant risk of unnecessary intervention for
low-risk thyroid abnormalities, and necessitates care-
ful decision making, which balances cost- and morbid-
ity avoidance of neck re-exploration, on one hand, and
over-treatment on the other.

A number of clinical, cytological, and imaging factors
must be considered when surgical treatment of thyroid
nodules is contemplated. Indications for thyroidectomy
include: a symptomatic thyroid nodule or one in a patient
with predisposing family history of thyroid cancer; an en-
larging nodule on suppressive therapy; a solitary nodule
in a patient with previous radiation to the head and neck
region; solid nodules> 1.0–1.5 cm with solid elements or
suspicious sonographic findings (microcalcifications, in-
creased vascularity); solitary nodules with indetermi-
nate, suspicious, or malignant cytological findings.

Given the increased risk of malignancy in thyroid
incidentalomas detected by 18FDG-PET or sestamibi
scan, fine needle aspiration cytology is indicated and
consideration of thyroidectomy made under these cir-
cumstances when diagnostic uncertainty regarding
malignancy in a thyroid nodule after completion of
diagnostic evaluation persists. As found in the present
study, consideration of patient preference (resection
over continued follow-up, particularly in a mobile mili-
tary population where frequent surveillance may not be
achieved in remote duty stations), and reliability for
adherence to recommended follow-up are important
considerations in surgical decision making.
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The threshold for operative management of thyroid
disease, which is based upon established risk factors
(family history, radiation exposure), nodule size, num-
ber, FNA cytology results, and suspicious US features
in patients without parathyroid disease (as indicated
above), may be lowered in patients with pHPT when
the parathyroid operation requires a four-gland explo-
ration or the MIPS is planned ipsilateral to a thyroid
abnormality. A thyroid gland with a solitary nodule
that is <1 cm might be followed with serial ultrasound
examinations in a reliable, low-risk patient who is not
undergoing neck surgery [17]. However, consideration
should be given to obtaining a definitive diagnosis of
the thyroid pathology in conjunction with planned
parathyroidectomy in a patient undergoing resection
of an abnormal parathyroid gland(s) ipsilateral to a re-
cently discovered thyroid nodule. The recommendation
for subcentimeter otherwise nonsuspicious contralat-
eral thyroid nodules is surveillance, and should be
emphasized during preoperative counseling.

This study highlights some of the many permutations
of thyroid disease encountered in patients scheduled for
parathyroidectomy, which might have been managed
nonoperatively had the clinical dilemma been thyroid
disease alone. Because the parathyroid resection,
regardless of operation performed, will consist of dissec-
tion in proximity to the recurrent laryngeal nerve,
a more aggressive surgical approach to the thyroid
gland at initial operation may be justified to avoid a re-
operation and its associated functionally limiting
operative morbidity. This however requires careful
consideration of clinical risk factors for malignancy
and all preoperative testing results (US, FNA, scintig-
raphy). What’s more, it necessitates surgical judgment
as well as patient education and counseling, as the
findings of thyroid ultrasound may raise unfounded
concerns for malignancy on the part of a patient with
pHPT and a thyroid nodule(s) who thereby requests
perhaps unnecessary diagnostic thyroidectomy.

Our study reinforces what has already been demon-
strated in patients with pHPT; concomitant thyroid
disease is not an infrequent occurrence and preopera-
tive thyroid ultrasound is useful for identifying thyroid
disease [6, 7, 11, 14, 18]. Others have also shown that
the use of ultrasound in conjunction with MIPS is not
a cost prohibitive endeavor [19]. With these points in
mind, the debate about the nature and extent of treat-
ment for isolated papillary thyroid microcarcinoma
takes on a different perspective when discussed in
combination with pHPT requiring surgical treatment.

In line with national endocrine disease treatment
center practice patterns, our adoption of minimally
invasive surgery for pHPT attributable to a localizing
adenoma precludes exploration of the entire neck and
careful examination of the thyroid gland. As such,
timely diagnosis and treatment of the frequently
encountered coexisting thyroid disease may be advan-
tageous, particularly considering the increased morbid-
ity associated with a second neck exploration.
CONCLUSIONS

The routine use of thyroid ultrasound prior to
planned operation in patients with primary hyperpara-
thyroidism may aid in the timely diagnosis and treat-
ment of coexisting thyroid disease. Diagnostic
information provided by the thyroid ultrasound may
support surgical treatment decisions by avoiding intra-
operative dilemmas, as well as preventing the increased
morbidity associated with neck re-exploration.

The primary aim of this study was to determine the
prevalence of concomitant thyroid disease detected by
preoperative thyroid ultrasound in patients undergoing
operation for pHPT and to examine the effect of these
findings on operative planning. The effect demonstrated
in this preliminary study is that thyroid ultrasound
may support changes in surgical decision-making. The
threshold for addressing the thyroid surgically in the
setting of already conducting a neck operation for
pHPT is lowered with the intent to avoid future opera-
tive morbidity and to avoid overlooking thyroid malig-
nancy. As all the patients in this series had small
papillary thyroid cancers of uncertain clinical signifi-
cance, the findings of this study emphasize the impor-
tance of careful judgment to avoid over-treatment.
A large scale prospective study is on-going.
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