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utpatient Minimally Invasive Parathyroidectomy
s Safe for Elderly Patients

usanna H Shin, MD, Holly Holmes, MD, Ruijun Bao, MD, Camilo Jimenez, MD, Spencer S Kee, MD,
lena Potylchansky, MD, Jeffrey E Lee, MD, FACS, Douglas B Evans, MD, FACS, Nancy D Perrier, MD, FACS

BACKGROUND: Elderly patients with primary hyperparathyroidism (PHPT) are often not referred for surgical
intervention because of concern of comorbid conditions that may increase perioperative com-
plications. Because PHPT is more common in the elderly, we sought to compare indications
and complications of minimally invasive parathyroidectomy in patients 70 years of age and
older (elderly) with their younger counterparts.

STUDY DESIGN: A review was conducted of a prospectively collected database of all patients undergoing para-
thyroidectomy on our endocrine surgery service. Data collected included patient demographic,
biochemical pathologic, and operative findings. Wilcoxon rank sum and chi-square tests were
used for comparisons.

RESULTS: Three hundred eighty-eight patients with PHPT recently underwent parathyroidectomy over a
3-year period (elderly, n � 101; younger, n � 287). The elderly cohort had significantly higher
median preoperative creatinine (elderly, 2.0 mg/dL; younger,1.0 mg/dL; p � 0.002) and para-
thyroid hormone (elderly, 145 pg/mL; younger, 123 pg/mL; p � 0.026) levels. The elderly
cohort also had more severe osteoporosis, with a significantly worse median bone mineral
density T-score (elderly, –2.5; younger, –1.8; p � 0.001). The rate of postoperative complica-
tions was similarly low in both groups (elderly, 5.9%; younger, 3.5%; p � 0.38).

CONCLUSIONS: Minimally invasive parathyroidectomy for PHPT can be performed as safely in elderly patients
as in their younger counterparts. Elderly patients with PHPT are more likely to have osteopo-
rosis and higher creatinine levels at the time of surgical referral. Additional study of the role of
earlier intervention is warranted. (J Am Coll Surg 2009;208:1071–1076. © 2009 by the

American College of Surgeons)
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rimary hyperparathyroidism (PHPT) is a common endo-
rine disorder with prevalence rates of about 1 to 4 per
,000 in the general population and up to 1 per 100 in the
lderly. The chances of developing PHPT increase with
ge, and patients are most often diagnosed in the sixth and
eventh decades of life.1 Clinical manifestations of PHPT,
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ncluding disabling fractures, are more frequent in the el-
erly.2 In past decades, patients with PHPT typically pre-
ented with the classic symptoms of osteitis fibrosa cystica,
ephrolithiasis, nephrocalcinosis, or psychiatric and neu-
ocognitive manifestations.3-5 But since the introduction of
outine calcium screening and multichannel biochemical
esting in the early 1970s, the majority of PHPT patients
re diagnosed at a much earlier stage, avoiding these overt
anifestations.3 Today, � 20% of patients with PHPT will

resent with nephrolithiasis, and � 3% will demonstrate
eatures of osteitis fibrosa cystica.4,5

PHPT patients are commonly referred to as “asymptom-
tic” if the diagnosis is rendered in the absence of the classic
bjective symptoms. Guidelines for managing asymptom-
tic PHPT have been outlined using objective indications
or surgical intervention.6 Parathyroidectomy is recom-
ended for all symptomatic patients and for asymptomatic

atients with one or more documented objective indica-
ions such as osteoporosis or serum calcium � 1 mg/dl

bove normal, or who are unable to follow up medically.6
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Surgical removal of abnormal parathyroid tissue is the
nly curative treatment for PHPT. Historically, PHPT has
een treated by standard cervical (four-gland) exploration.
ingle adenomas are responsible for PHPT in � 80% of
atients and resection of the gland involved is curative.7-11

n recent years, minimally invasive options have become
idely used as imaging and localization studies (that pin-
oint where to start the procedure) have improved and
apid intraoperative parathyroid hormone assay (IOPTH)
esting (which suggests when to stop the procedure) has be-
ome more accessible.7-9,12-14 Minimally invasive, or “directed”
arathyroidectomy results in a smaller incision, less cervical
issection, and decreased postoperative discomfort.The oper-
tion is performed on an outpatient basis, and most patients
re discharged within 4 to 6 hours after the procedure.15-18

The number of elderly patients with PHPT will also
ncrease, as the elderly portion of the US population in-
reases. By 2030, nearly 1 in 5 people in the US will be age
5 years or older.19 A greater portion of patients with
HPT, as a consequence, will be older and have age-
ssociated comorbidities such as hypertension, coronary
rtery disease, and frailty. These comorbidities often delay
he diagnosis of PHPT or make it more difficult to render.
n addition, primary care physicians seem to be more hes-
tant about referring elderly PHPT patients for surgical
ntervention, and elderly patients themselves often fear
arathyroidectomy. Elderly patients as a result, are often
ot offered the opportunity to experience improvement in
uality of life, bone health, and neuromuscular function
nd the decrease in morbidity and mortality that are asso-
iated with cure of PHPT.20-24 In 2003, Kebebew and col-
eagues25 found that 22% of their PHPT patients older
han 80 years of age who were referred for parathyroidec-
omy had a delay of more than a year before referral, with
ean delay of 5 years. In this study, all patients were symp-

omatic by the time of referral.
Advances in the surgical treatment of PHPT, including

mproved anesthetic techniques, have made it safer, even
or patients previously considered poor operative candi-
ates, making them more appealing candidates. Because
ge older than 50 years is not a formal indication for the
eemingly “asymptomatic” patient, many of those patients
ho potentially have the most to gain are not offered sur-

Abbreviations and Acronyms

BMD � bone mineral density
IOPTH � intraoperative parathyroid hormone
MIP � minimally invasive parathyroidectomy
PHPT � primary hyperparathyroidism
ical intervention. To evaluate the safety and efficacy of i
utpatient minimally invasive parathyroidectomy (MIP)
or PHPT in elderly patients, we retrospectively reviewed
he procedure in patients 70 years of age and older (elderly)
nd compared it with the same procedure in their younger
ounterparts.

ETHODS
his study was approved by the Institutional Review Board

t The University of Texas, MD Anderson Cancer Center.
prospectively gathered endocrine surgery database was

ueried to identify patients who had undergone parathy-
oidectomy from January 2005 to December 2007, and the
esulting data were retrospectively reviewed.

All patients underwent parathyroidectomy by a fellowship-
rained endocrine/oncologic surgeon at MD Anderson.
HPT was biochemically confirmed before surgery and pa-
ients were scheduled for MIP based on symptoms or ac-
ording to guidelines for surgical intervention in asymp-
omatic PHPT. Preoperative planning included imaging as
escribed in previous publications from our institution.14

he standard procedure included general or laryngeal mask
nesthesia, a 2-cm incision, gland removal, IOPTH mon-
toring, and a 4- to 6-hour observation period before dis-
harge. A patient was discharged the same day after toler-
ting a diet, ambulating, if the patient’s pain was
ontrolled, the dressing was dry, and an adult was present
o accompany the patient home safely. An overnight stay
as mandatory in cases of reoperation for persistent or

ecurrent disease or after standard cervical exploration. Ad-
itionally, if the procedure ended late in the afternoon and
he observation period extended into the evening, patients
ere kept overnight.
Data collected included patient demographic informa-

ion, preoperative biochemical values, IOPTH measures,
omplications, and results of postoperative biochemical
tudies. Based on current guidelines, osteoporosis was de-
ined as a T-score � –2.5.26 Patients were divided into two
ohorts for comparison: patients 70 years of age and older
ere included in the elderly cohort, and patients 18 to 69
ears of age were included in the younger cohort.

The Wilcoxon rank sum test was used to compare pre-
perative creatinine and parathyroid hormone levels and
one mineral density (BMD) between the two cohorts.
he Pearson chi-square test was used to compare the inci-
ence of multigland disease between the two cohorts and
isher’s exact test was used to compare postoperative com-
lication rates between the two cohorts. All statistical tests
ere two-sided, and a p value � 0.05 was considered sta-

istically significant. Statistical analysis was performed us-

ng SPSS version 12.0 (SPSS Inc).
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ESULTS
rom January 2005 to December 2007, 388 patients with
HPT underwent parathyroidectomy at MD Anderson.
ne hundred one patients were 70 years of age or older

mean age at time of operation, 75.9 years), and 287 were
8 to 69 years old (mean age, 53.8 years; p�0.0001). The
ean preoperative serum calcium level was 10.7 mg/dL for

he elderly cohort and 10.6 mg/dL for the younger cohort
p � 0.67). Ten percent (8 of 79) of the elderly cohort and
6% (60 of 227) of the younger cohort had a 24-hour urine
alcium of � 400 mg. The elderly cohort had a signifi-
antly higher preoperative median creatinine (2.0 mg/dL)
ompared with the younger group (1.0 mg/dL; p � 0.002).

In the elderly cohort, 58% (51 of 88) had a documented
MD T-score of � –2.5 at one or more sites, and 22% (19
f 88) had a BMD T-score � –2.5 at more than one site.
nly 23% (53 of 231) of the younger cohort had a BMD
-score of � –2.5 documented at one or more sites, and
nly 4% (9 of 231) had a documented BMD T-score of

–2.5 at more than one site. The elderly also had a worse
edian BMD T-score of –2.5 versus –1.8 in the younger

ohort (p � 0.001). The most common site of osteoporo-
is overall and in each cohort was in the lumbar spine
Table 1).

Among the 101 elderly patients who had parathyroidec-
omy, 10 had concomitant thyroid surgery, so MIP was
lanned for 91 patients with PHPT. The majority (79.2%)
f elderly patients had a solitary gland removed through a
inimally invasive approach.
Multiple glands were resected in cases of discordant im-

ging and in patients with multiple gland disease; rates of
ultiple gland removal were similar between the elderly

31.4%) and younger (23.5%) cohorts (p � 0.145). The
ean overall IOPTH drop was 80.6%. Reoperation for

ersistent and recurrent accounted for 15% (n�15.3) and
7% (n�16.8) of patients for the younger and older co-
orts, respectively (p � 0.415). The majority (83.2%) of
lderly patients had longterm followup (�6 months). The
ure rates, with a normal serum calcium (�10.2 mg/dL) at
ongterm followup, were 96.4% (80 of 83) and 98.2%
228 of 232) in the elderly and younger cohorts, respec-
ively (p � 0.385).

able 1. Clinical and Demographic Data for this Series of P
ariable Elderly (n � 101

ge, y 75.9
reoperative calcium, mg/dL 10.7
edian creatinine, mg/dL 2.0
edian T-score �2.5
omplications, % 5.9
roups divided by age 70 years and older (elderly); 69 years and younger (young).
The rate of postoperative complications was low overall
or both the elderly (5.9%) and younger cohorts (3.5%;
� 0.38). Overall, 31.2% (5 of 16) of complications were

n patients undergoing reoperative parathyroidectomy;
0% (3 of 5) of these patients also had a history of earlier
ervical irradiation.

Sixty-one of the 78 (78.2%) elderly patients who under-
ent MIP alone were discharged the same day as their
peration. The average length of stay was 0.63 and 0.70
ays for the elderly and younger cohorts, respectively
p � 0.71).

ISCUSSION
he number of elderly patients with multiple comorbidi-

ies causing greater operative risks will increase as the life
xpectancy of the general population increases. In the past,
urgeons have been less inclined to operate on many elderly
HPT patients because of the risks associated with stan-
ard cervical exploration, general anesthesia, endotracheal

ntubation, an inpatient hospital stay of 1 to 3 days, and
ncertainty about the improvement in quality of life that
ould be anticipated. Older patients with PHPT, as a con-
equence of such precautions, are often not even referred
or surgical evaluation by their primary care physicians be-
ause of the assumption that operative intervention would
ot be an option. But we found MIP by a directed ap-
roach to be safe and curative.
The psychiatric and neurocognitive manifestations of

HPT are additional factors that must be taken into ac-
ount in the surgical evaluation of elderly PHPT patients.
hese signs and symptoms may be masked by, or attributed

o, another cause, including dementia. But many of these
ymptoms may improve or even resolve after surgical extir-
ation of the disease.27-29 Elderly patients with PHPT are
lso at an increased risk for fractures,30 which can cause
ubstantial morbidity and even death, especially in those
ho are frail.31 Additionally, because the progression of
HPT is not predictable, nonoperative management of
HPT requires life-long monitoring to screen for disease
rogression, which can present as a hypercalcemic crisis.32

Many patients with osteoporosis and osteopenia de-
rease their risk of fracture and experience improved bone

ts with Primary Hyperparathyroidism
Young (n � 287) p Value

53.8 � 0.0001
10.6 0.67
1.0 0.002

�1.8 �0.001
3.7 0.40
atien
)
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ealth after parathyroidectomy.2 Although medical therapy
xists for the decreased BMD caused by PHPT, surgical
herapy is definitive and can often offer better results.33

iven the association between poor physical function, falls,
ractures, and frailty, more research should be directed at
etermining whether surgical treatment of PHPT can im-
rove frailty.
Previous studies have shown that parathyroidectomy

oday can be performed as safely in elderly patients as in
heir younger counterparts.34 Chen and colleagues34

emonstrated 10 years ago that parathyroidectomy by
tandard cervical exploration in their elderly (70 years of
ge or older) population was associated with cure and
orbidity rates statistically no different from those of

heir younger counterparts. They also reported only a
.6% complication rate in elderly patients (one case of
ransient hypocalcemia and one case of deep venous
hrombosis). Subsequently, Irvin and Carneiro35 pub-
ished their report of a series of 34 elderly patients (75
ears of age or older) who underwent “limited” parathy-
oidectomy. The majority of their patients were dis-
harged home after an overnight stay. More recently,
gan and associates36 described their experience with
arathyroidectomy in elderly patients (80 years of age or
lder). Despite the presence of multiple comorbidities,
heir patients underwent parathyroidectomy with min-
mal morbidity (4%) and 0% mortality, and 50% were
ischarged the same day.
In this study, we present our cohort of elderly patients

ho underwent outpatient MIP. A majority of patients
ere discharged on the same day as their operation, de-

reasing their exposure to hospital conditions associated
ith an increased risk of complications.37-41 There is poten-

ial benefit in quickly returning elderly patients to the fa-
iliar milieu of their home. This minimizes the risk of

onfusion and delirium from lack of sleep, which fre-
uently happens in the hospital setting. By systematically
dhering to strict guidelines for same-day discharge, we
ave proved that MIP can be performed safely with few
omplications.

The complications in this series were recognized and
reated without compromise and only one had longterm
equelae. These pneumothoraces all occurred in patients
hose procedures were performed under moderate seda-

ion with local anesthesia. In these patients, the pneu-
othoraces were attributed to increased intrathoracic

ressure against a closed glottis after cough. The pneu-
othoraces all occurred in the first 2 years of the study;

fter noting this trend, this method of anesthesia was

iscontinued in our group. No pneumothoraces oc- p
urred in the subsequent (third) year of our study. The
isappearance of this complication after this change
upports our hypothesis that the pneumothoraces were
rom barotrauma during the procedure.42 Our tertiary
are practice includes a relatively high volume of reop-
rative parathyroid surgery. In this respect our practice is
omewhat unusual. The challenges associated with reop-
rative parathyroidectomy (especially postoperative
carring) likely contributed to the observation that six of
he complications in our series occurred in patients who
ad previously undergone parathyroid surgery, earlier
eck irradiation, or both.
Despite continued evidence of the safety of MIP, el-

erly patients with PHPT had more advanced bone and
enal disease at the time of surgical referral than younger
atients in our study, as in previous studies. This impair-
ent is not merely a function of natural aging because

revious studies have demonstrated that bone density
nd renal function can return to normal after surgical
reatment of PHPT. In addition, patients can experience
n improvement in quality of life and psychiatric symp-
oms.20,21,23,27,28,43 So it is likely that the elderly patients
n our series were referred later (after their disease had
rogressed) because of age alone.
Evidence from our large series of elderly patients with

HPT who underwent MIP supports early referral for
urgical intervention, and provides evidence against de-
ying elderly patients surgical treatment for PHPT. This

s particularly relevant with the current trend in the US
oward an increasingly elderly population and an in-
reasing population of elderly patients with PHPT. Min-
mally invasive parathyroidectomy in this patient popu-
ation, along with standardized criteria for same-day
ischarge, was a safe procedure with few associated risks
ecause of the combination of modern preoperative im-
ging, advances in surgical technique, and advances in
nesthesia care. We recommend expedited surgical refer-
al for PHPT in all patients regardless of age.

uthor Contributions
tudy conception and design: Perrier
cquisition of data: Shin, Kee
nalysis and interpretation of data: Holmes, Bao,
Potylchansky, Evans
rafting of manuscript: Shin, Holmes, Jimenez, Perrier
ritical revision: Lee

cknowledgment: We thank Ms Linda McGraw for her ex-

ertise and time in helping to prepare the article.



R

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

1075Vol. 208, No. 6, June 2009 Shin et al Outpatient Minimally Invasive Parathyroidectomy
EFERENCES

1. Adami S, Marcocci C, Gatti D. Epidemiology of primary
hyperparathyroidism in Europe. J Bone Miner Res 2002;17:
N18–23.

2. Khosla S, Melton J 3rd. Fracture risk in primary hyperparathy-
roidism. J Bone Miner Res 2002;17:N103–107.

3. Perrier ND. Asymptomatic hyperparathyroidism: a medical
misnomer? Surgery 2005;137:127–131.

4. Bilezikian JP, Silverberg SJ. Clinical practice. Asymptomatic pri-
mary hyperparathyroidism. N Engl J Med 2004;350:1746–
1751.

5. Mack LA, Pasieka JL. Asymptomatic primary hyperparathyroid-
ism: a surgical perspective. Surg Clin North Am 2004;84:803–
816.

6. Bilezikian JP, Potts JT Jr, Fuleihan Gel H, et al. Summary state-
ment from a workshop on asymptomatic primary hyperparathy-
roidism: a perspective for the 21st century. J Bone Miner Res
2002;17:N2–11.

7. Kaplan EL, Yashiro T, Salti G. Primary hyperparathyroidism in
the 1990s. Choice of surgical procedures for this disease. Ann
Surg 1992;215:300–317.

8. Russell CF, Dolan SJ, Laird JD. Randomized clinical trial com-
paring scan-directed unilateral versus bilateral cervical explora-
tion for primary hyperparathyroidism due to solitary adenoma.
Br J Surg 2006;93:418–421.

9. Russell CF, Laird JD, Ferguson WR. Scan-directed unilateral
cervical exploration for parathyroid adenoma: a legitimate ap-
proach? World J Surg 1990;14:406–409.

0. Sidhu S, Neill AK, Russell CF. Long-term outcome of unilateral
parathyroid exploration for primary hyperparathyroidism due
to presumed solitary adenoma. World J Surg 2003;27:339–342.

1. Wang CA. Surgical management of primary hyperparathyroid-
ism. Curr Probl Surg 1985;22:1–50.

2. Clark PB, Case D, Watson NE, et al. Experienced scintigraphers
contribute to success of minimally invasive parathyroidectomy
by skilled endocrine surgeons. Am Surg 2003; 69:478–483, dis-
cussion 483–484.

3. Monroe DP, Edeiken-Monroe BS, Lee JE, et al. Impact of pre-
operative thyroid ultrasonography on the surgical management
of primary hyperparathyroidism. Br J Surg 2008;95:957–960.

4. Rodgers SE, Hunter GJ, Hamberg LM, et al. Improved preopera-
tive planning for directed parathyroidectomy with 4-dimensional
computed tomography. Surgery 2006;140:932–940, discussion
940–941.

5. Chen H, Sokoll LJ, Udelsman R. Outpatient minimally invasive
parathyroidectomy: a combination of sestamibi-SPECT local-
ization, cervical block anesthesia, and intraoperative parathyroid
hormone assay. Surgery 1999;126:1016–1021, discussion
1021–1022.

6. Goldstein RE, Blevins L, Delbeke D, Martin WH. Effect of
minimally invasive radioguided parathyroidectomy on efficacy,
length of stay, and costs in the management of primary hyper-
parathyroidism. Ann Surg 2000;231:732–742.

7. Sosa JA, Udelsman R. Minimally invasive parathyroidectomy.
Surg Oncol 2003;12:125–134.

8. Udelsman R. Six hundred fifty-six consecutive explorations for
primary hyperparathyroidism. Ann Surg 2002;235:665–670,
discussion 670–672.

9. Bernstein R, Edwards T. An older and more diverse nation by
midcentury. US Census Bureau News 2008.
0. Burney RE, Jones KR, Peterson M, et al. Surgical correction of
primary hyperparathyroidism improves quality of life. Surgery
1998;124:987–991, discussion 991–992.

1. Burney RE, Jones KR, Christy B, Thompson NW. Health status
improvement after surgical correction of primary hyperparathy-
roidism in patients with high and low preoperative calcium lev-
els. Surgery 1999;125:608–614.

2. Silverberg SJ, Locker FG, Bilezikian JP. Vertebral osteopenia: a
new indication for surgery in primary hyperparathyroidism.
J Clin Endocrinol Metab 1996;81:4007–4012.

3. Almqvist EG, Becker C, Bondeson AG, et al. Early parathyroid-
ectomy increases bone mineral density in patients with mild
primary hyperparathyroidism: a prospective and randomized
study. Surgery 2004;136:1281–1288.

4. Ljunghall S, Akerstrom G, Johansson G, et al. Neuromuscular
involvement in primary hyperparathyroidism. J Neurol 1984;
231:263–265.

5. Kebebew E, Duh QY, Clark OH. Parathyroidectomy for pri-
mary hyperparathyroidism in octogenarians and nonagenar-
ians: a plea for early surgical referral. Arch Surg 2003;138:
867–871.

6. Assessment of fracture risk and its application to screening for
postmenopausal osteoporosis. Report of a WHO Study Group.
World Health Organ Tech Rep Ser 1994;843:1–129.

7. Chiba Y, Satoh K, Ueda S, et al. Marked improvement of psy-
chiatric symptoms after parathyroidectomy in elderly primary
hyperparathyroidism. Endocr J 2007;54:379–383.

8. Doherty DB, Mittendorf EA, Valentine AD, Perrier ND. An
elderly woman with primary hyperparathyroidism exhibits im-
provement of neurocognitive dysfunction after parathyroidec-
tomy. J Am Geriatr Soc 2007;55:1689–1691.

9. Watson LC, Marx CE. New onset of neuropsychiatric symp-
toms in the elderly: possible primary hyperparathyroidism. Psy-
chosomatics 2002;43:413–417.

0. Di Monaco M, Vallero F, Di Monaco R, et al. Primary hyper-
parathyroidism in elderly patients with hip fracture. J Bone
Miner Metab 2004;22:491–495.

1. Tosteson AN, Gottlieb DJ, Radley DC, et al. Excess mortality
following hip fracture: the role of underlying health status. Os-
teoporos Int 2007;18:1463–1472.

2. Boonen S, Vanderschueren D, Pelemans W, Bouillon R. Primary
hyperparathyroidism: diagnosis and management in the older
individual. Eur J Endocrinol 2004;151:297–304.

3. Horiuchi T, Onouchi T, Inoue J, et al. A strategy for the man-
agement of elderly women with primary hyperparathyroidism: a
comparison of etidronate therapy with parathyroidectomy. Ger-
ontology 2002;48:103–108.

4. Chen H, Parkerson S, Udelsman R. Parathyroidectomy in the
elderly: do the benefits outweigh the risks? World J Surg 1998;
22:531–535, discussion 535–536.

5. Irvin GL 3rd, Carneiro DM. “Limited” parathyroidectomy in
geriatric patients. Ann Surg 2001;233:612–616.

6. Egan KR, Adler JT, Olson JE, Chen H. Parathyroidectomy
for primary hyperparathyroidism in octogenarians and nona-
genarians: a risk-benefit analysis. J Surg Res 2007;140:194–
198.

7. Joshi S. Current concepts in the management of delirium. Mo
Med 2007;104:58–62.

8. Lim SC, Doshi V, Castasus B, et al. Factors causing delay in
discharge of elderly patients in an acute care hospital. Ann Acad
Med Singapore 2006;35:27–32.

9. Bellelli G, Frisoni GB,Turco R, et al. Delirium superimposed on

dementia predicts 12-month survival in elderly patients dis-



4

4

4

4

1076 Shin et al Outpatient Minimally Invasive Parathyroidectomy J Am Coll Surg
charged from a postacute rehabilitation facility. J Gerontol A
Biol Sci Med Sci 2007;62:1306–1309.

0. Podrazik PM, Whelan CT. Acute hospital care for the elderly
patient: its impact on clinical and hospital systems of care. Med
Clin North Am 2008;92:387–406.

1. Stenvall M, Olofsson B, Lundstrom M, et al. Inpatient falls and
injuries in older patients treated for femoral neck fracture. Arch

Gerontol Geriatr 2006;43:389–399.
2. Guerrero MA, Wray CJ, Kee SS, et al. Minimally invasive par-
athyroidectomy complicated by pneumothoraces: a report of 4
cases. J Surg Educ 2007;64:101–107, discussion 113.

3. Tamura Y, Araki A, Chiba Y, et al. Remarkable increase in lum-
bar spine bone mineral density and amelioration in biochemical
markers of bone turnover after parathyroidectomy in elderly
patients with primary hyperparathyroidism: a 5-year follow-up

study. J Bone Miner Metab 2007;25:226–231.


	Outpatient Minimally Invasive Parathyroidectomy Is Safe for Elderly Patients
	METHODS
	RESULTS
	DISCUSSION
	Author Contributions

	Acknowledgment
	REFERENCES


