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ABSTRACT

Background. Parathyroid carcinoma is a rare cause of

hyperparathyroidism. Surgery is the only effective therapy,

and en bloc resection has previously been recommended.

Methods. A retrospective cohort study of patients with

parathyroid carcinoma in the California Cancer Registry

and California Office of Statewide Health Planning and

Development database from 1999 to 2012 was performed.

Patients were stratified by surgical procedure: parathy-

roidectomy alone, thyroid resection with en bloc

parathyroidectomy, and parathyroidectomy with delayed

thyroid resection within 6 months. The primary outcome

was overall survival stratified by surgical procedure. Sec-

ondary outcomes included perioperative complications

within 30 days of initial surgery and disease-related

complications.

Results. Among our study cohort (n = 136), 60 patients

underwent parathyroidectomy alone, 58 patients had en

bloc resection, and 18 patients had parathyroidectomy

followed by delayed thyroid resection. For the entire

cohort, the 5-year and 10-year overall survival rates were

86.9 and 72.0 %. The overall survival rates did not differ

between the surgical procedures. Factors that were inde-

pendently associated with decreased survival included age

(hazard ratio 1.05, P = 0.017) and distant metastases

(hazard ratio 4.73, P = 0.017), while en bloc resection and

delayed thyroid resection were not associated with

improved survival over parathyroidectomy alone. There

were no differences in perioperative or disease-related

complications across procedures.

Conclusions. The addition of thyroid resection to

parathyroidectomy may not improve survival for patients

with parathyroid carcinoma over complete parathyroid

resection alone. A larger prospective study is necessary to

determine the optimal treatment to achieve long-term sur-

vival with minimal complications.

Parathyroid carcinoma is a rare disease, comprising less

than 1 % of all cases of hyperparathyroidism.1 Surgical

resection is the only effective treatment and can palliate

symptoms related to hypercalcemia.2 Ipsilateral thyroid

lobectomy with en bloc parathyroid resection has been

recommended to decrease disease recurrence and can

potentially cure patients with localized parathyroid carci-

noma.1–7 Despite that, initial en bloc resection is performed

in only 12 % of cases, which may reflect that the diagnosis

is often established on final histopathology.8,9 In such

cases, the surgeon may be faced with the dilemma whether

to reoperate to remove adjacent thyroid tissue. More recent

studies have not demonstrated a clear survival benefit with

en bloc resection over parathyroidectomy alone, and the

optimal extent of surgery for parathyroid carcinoma is

currently unclear.9–11

In addition, the impact of surgical treatment on periop-

erative and disease-related complications is not well

characterized, as previous studies have focused predomi-

nantly on survival.4,8–10 Perioperative complications include

hypoparathyroidism and recurrent laryngeal nerve

palsy.5,11,12 Disease-related complications such as renal

failure and bone fractures occur due to uncontrollable

hypercalcemia.2,13 Data is lacking to show whether more

extensive surgery impacts the risk of perioperative compli-

cations or long-term rate of disease-related complications.

Using a population-based database with longitudinal

follow-up, we aimed to assess the impact of extent of
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surgery on overall survival as well as perioperative and

disease-related complications in patients with parathyroid

carcinoma. We hypothesized that the addition of thyroid

resection would be associated with improved overall sur-

vival and fewer disease-related complications over

parathyroidectomy alone.

METHODS

Sample

Given the rarity of parathyroid carcinoma, we used the

California Cancer Registry linked to California Office of

Statewide Health Planning Database to allow for longitu-

dinal tracking of patients with unique record identifiers

after surgery. Using the California Cancer Registry (CCR),

patients with parathyroid cancer were identified using the

ICD-O-2 code C750 for 1999–2000 and ICD-O-3 code

C750 for 2001–2012. Patient records were linked by

unique identifiers to inpatient and ambulatory hospital

records maintained by the California Office of Statewide

Health Planning and Development (OSHPD) to allow for

longitudinal follow-up.

Patients were stratified by surgical procedure: parathy-

roidectomy alone, thyroid resection with en bloc

parathyroidectomy, and parathyroidectomy with delayed

thyroid resection. Parathyroidectomy was coded using

ICD-9-CM codes 0681 and 0689 and CPT codes 60500 and

60502. En bloc resection was coded if the patient had a

thyroidectomy procedure (Appendix A) in addition to a

parathyroidectomy on the same day. A delayed thyroid

resection was coded if a patient had a thyroidectomy pro-

cedure within a 6-month window after parathyroidectomy.

Patients who had no surgery information in OSHPD were

excluded from the study.

Perioperative complications were defined as complica-

tions occurring within 30 days of surgery. Disease-related

complications were defined as one of the following com-

plications occurring beyond 30 days of surgery:

pancreatitis (ICD-9-CM codes 577.0 and 577.1), fractures

(ICD-9-CM codes 733.10–733.16, 733.19, 733.93–733.98,

and 805–829), renal failure requiring dialysis, and tra-

cheostomy. Dialysis and tracheostomy cases were

identified by keyword search of code descriptors. Patients

who had end-stage renal disease requiring dialysis before

surgery were not considered as having a disease-related

complication.

Stage at diagnosis was categorized into localized,

regional (by direct extension and/or to lymph nodes), and

remote disease using the CCR variable for summary stage

at time of diagnosis. We also abstracted the date of most

recent follow-up, vital status, and cause of death from the

CCR-OSHPD files linked to the California Department of

Public Health Vital Statistics data files. Hospital volume,

used as a surrogate for individual surgeon-specific data as

that is unavailable in this registry, was determined by the

average number of parathyroidectomies performed at that

institution annually during the study period.

Statistical Analysis

Patient demographics, clinical factors, and perioperative

and disease-related complications were reported as

means ± standard deviations for continuous variables and

frequencies and percentages for categorical variables.

Logistic regression models were used to predict perioper-

ative and disease-related complications. Multivariable

regression analyses included adjustments for age, sex, race,

socioeconomic status, hospital volume, and type of surgical

procedure.

The 5-year and 10-year overall survival rates were

estimated using the Kaplan–Meier method. The log-rank

test was used to compare outcomes among the different

surgical procedures. We performed subgroup analyses

examining the association between type of surgical pro-

cedure and overall survival for patients with localized,

regional, and remote disease. Patients in the en bloc

resection and delayed thyroid resection groups were ana-

lyzed individually and together due to the small number of

patients in the latter group. The Kaplan–Meier graphs were

truncated at five years due to small sample size beyond this

timeframe. The survival curves were also examined in a

subset of patients with at least 5 years of follow-up. The

small number of perioperative complications did not permit

individual statistical analysis between surgical groups, so

they were combined into a single group for comparison. All

analyses were conducted by SAS 9.3 (SAS Institute, Cary,

NC).

RESULTS

Between 1999 and 2012, 136 patients underwent surgery

for parathyroid carcinoma in California. Median follow-up

time was 5.3 years (interquartile range [IQR] 2.5–8.7). The

average age at diagnosis was 57.2 years, and the cohort

comprised evenly of men (52.2 %) and women (Table 1).

The median tumor size was 25 mm (IQR 17–35 mm). The

majority of patients had localized disease at the time of

diagnosis (59.6 %). Sixty patients (44.1 %) underwent

parathyroidectomy alone, 58 patients (42.7 %) had initial

en bloc resection, and 18 patients (13.2 %) had a

parathyroidectomy with delayed thyroid resection. Patients

who underwent parathyroidectomy alone were on average

slightly older (59.0 years) compared to patients who
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underwent en bloc resection (57.5 years) or delayed thy-

roid resection (50.1 years) (P = 0.037). None of the

patients who underwent delayed thyroid resection had

distant metastases, while 2 patients who underwent

parathyroidectomy only and 5 patients who underwent en

bloc resection were classified as having remote disease in

CCR (P = 0.037). There were no other differences in

baseline patient characteristics between the surgical pro-

cedure groups (Table 1). Of the 18 patients who underwent

a staged operation, only two patients (11.1 %) underwent

the delayed thyroid resection at a different hospital.

The 5- and 10-year overall survival rates were 86.9 %

and 72.0 %, respectively. The 5-year overall survival rate

was 85.7 % for patients who underwent parathyroidectomy

alone, 84.0 % for patients who underwent initial en bloc

resection, and 100 % for patients who underwent

parathyroidectomy followed by delayed thyroid resection

(P = 0.26). The Kaplan–Meier survival curves showed no

difference in overall survival between the three surgical

groups (P = 0.26, Fig. 1). There was still no significant

survival difference when the initial en bloc and delayed

thyroid resection patients were combined into a single

group and compared against the patients who underwent

parathyroidectomy only (P = 0.63). In multivariable

analysis, predictors of decreased overall survival included

age at diagnosis (hazard ratio 1.05, P = 0.017) and remote

disease (hazard ratio 4.73, P = 0.017). In the multivariable

model, en bloc resection (P = 0.15) and delayed thyroid

TABLE 1 Patient demographics and tumor characteristics of parathyroid carcinoma patients

Characteristic Parathyroid carcinoma

patients (n = 136)

Parathyroidectomy

alone (n = 60)

En bloc resection

(n = 58)

Delayed thyroid

resection (n = 18)

P

Age (years), mean ± SD 57.2 ± 13.0 59.0 ± 12.1 57.5 ± 13.7 50.1 ± 12.2 0.037a

Male, n (%) 71 (52.2 %) 35 (58.3 %) 30 (51.7 %) 6 (33.3 %) 0.18b

Race, n (%) 0.81c

Non-Hispanic white 66 (48.5 %) 28 (46.7 %) 30 (51.7 %) 8 (44.4 %)

Non-Hispanic black 16 (11.8 %) 7 (11.7 %) 8 (13.8 %) 1 (5.6 %)

Hispanic 33 (24.3 %) 16 (26.7 %) 11 (19.0 %) 6 (33.3 %)

Asian/Pacific Islander 15 (11.0 %) 7 (11.7 %) 5 (8.6 %) 3 (16.7 %)

Other/unknown 6 (4.4 %) 2 (3.3 %) 4 (6.9 %) 0 (0 %)

Socioeconomic status, n (%) 0.43c

Lowest 22 (16.2 %) 9 (15.0 %) 12 (20.7 %) 1 (5.6 %)

Lower-middle 27 (19.9 %) 14 (23.3 %) 8 (13.8 %) 5 (27.8 %)

Middle 27 (19.9 %) 13 (21.7 %) 9 (15.5 %) 5 (27.8 %)

Higher-middle 29 (21.3 %) 12 (20.0 %) 12 (20.7 %) 5 (27.8 %)

Highest 31 (22.8 %) 12 (20.0 %) 17 (29.3 %) 2 (11.1 %)

Hospital volume (cases/y) 0.65c

Very low (1–4) 28 (23.0 %) 12 (21.8 %) 13 (26.0 %) 3 (17.7 %)

Low (5–9) 40 (32.8 %) 21 (38.2 %) 12 (24.0 %) 7 (41.2 %)

Median (10–19) 32 (26.2 %) 11 (20.0 %) 17 (34.0 %) 4 (23.5 %)

High (20–49) 6 (4.9 %) 2 (3.6 %) 3 (6.0 %) 1 (5.9 %)

Very high (C50) 16 (13.1 %) 9 (16.4 %) 5 (10.0 %) 2 (11.8 %)

Tumor size, n (%) 0.95c

\1 mm 2 (2.2 %) 1 (3.1 %) 1 (2.2 %) 0 (0 %)

1 to\10 mm 6 (6.6 %) 3 (9.4 %) 3 (6.7 %) 0 (0 %)

10 to\20 mm 19 (20.9 %) 8 (25.0 %) 9 (20.0 %) 2 (14.3 %)

20 to\40 mm 44 (48.4 %) 13 (40.6 %) 22 (48.9 %) 9 (64.3 %)

C40 mm 20 (22.0 %) 7 (21.9 %) 10 (22.2 %) 3 (21.4 %)

Stage, n (%) 0.037c

Localized 81 (59.6 %) 43 (71.7 %) 26 (44.8 %) 12 (66.7 %)

Regional 48 (35.3 %) 15 (25.0 %) 27 (46.6 %) 6 (33.3 %)

Remote 7 (5.2 %) 2 (3.3 %) 5 (8.6 %) 0 (0 %)

a ANOVA
b v2 test
c Fisher’s exact test
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resection (P = 0.36) were not significantly associated with

survival as compared with parathyroidectomy alone.

Hospital volume was also not a significant predictor of

survival (P = 0.75).

When stratified by disease stage, there was still no dif-

ference in survival between the surgical groups for

localized disease (P = 0.48, Fig. 2a), regional disease

(P = 0.70, Fig. 2b), and metastatic disease (P = 0.35, data

not shown due to small sample size). Based on our sample

size, we had 80 % power to detect a between-group dif-

ference in survival of 11 % at a 0.05 significance level. In a

subgroup analysis of patients with at least 5 years follow-

up (n = 73), there was still no significant difference in

overall survival based on the type of surgical procedure

(P = 0.28).

Perioperative complications were rare, and included 3

patients (2.2 %) who required a temporary tracheostomy, 3

patients (2.2 %) who had unilateral vocal cord paralysis, 1

patient (0.7 %) who had bilateral vocal cord paralysis, 3

patients (2.2 %) who developed acute kidney failure, and 3

patients (2.2 %) who experienced a urinary tract infection.

The rate of any perioperative complication was similar

among the surgical procedures (6.7, 12.1, and 0 % in the

parathyroidectomy only, initial en bloc resection, and

delayed thyroid resection groups, respectively; P = 0.28).

Disease-related complications were also rare (Table 2).

The most common complication was fracture, occurring in

8 patients (5.9 %) after surgery. The median time between

surgery and fracture was 29.4 months. Six patients (4.4 %)

developed renal failure requiring dialysis, with 4 patients

progressing to end-stage renal disease requiring chronic

dialysis and 2 patients receiving dialysis only once after

surgery. The median time between surgery and dialysis was

16.6 months. There were no significant differences in the

rate of disease-related complications based on type of

surgical procedure (16.7, 6.9, and 22.2 % in the parathy-

roidectomy only, initial en bloc resection, and delayed

thyroid resection groups, respectively; P = 0.12). In the

logistic regression analyses, none of the model predictors

(including hospital volume and type of surgery) were sig-

nificant for disease-related complications.

DISCUSSION

This study of 136 parathyroid carcinoma patients found

similar overall survival regardless of extent of surgical

resection. The CCR linked to OSHPD database gave us the

unique opportunity to identify patients who underwent

reoperation with subsequent thyroid resection after initial

parathyroidectomy, and permitted more detailed longitudinal

follow-up than previous studies.8,9 We found no difference in

survival, perioperative and disease-related complications

between patients who underwent parathyroidectomy alone

versus en bloc or delayed thyroid resection.

The 5-year overall survival rate for patients with

parathyroid carcinoma has been reported to be 82–90 %,

which is consistent with our results.8–10,12,14 Among our

study cohort, 42.7 % underwent initial en bloc resection

and 13.2 % underwent delayed thyroid resection. This is

higher than the previously reported 12–39 % of patients

who underwent en bloc resection for parathyroid carci-

noma.8,12 The increased rate of initial en bloc resection in

our contemporary study may reflect prior studies suggest-

ing decreased recurrence with this approach.1,3–5

The optimal surgical treatment for parathyroid carci-

noma is not clear. Although thyroid lobectomy with en
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bloc resection of the parathyroid gland has previously been

recommended, a growing number of studies have not

shown a benefit of this approach over parathyroidectomy

alone.4,8–12,15,16 In a recent study of 733 patients using the

National Cancer Data Base, patients who had any surgical

resection (incomplete or complete) had improved overall

survival compared to patients who had no surgery.14

Complete resection (defined as complete excision of the

entire parathyroid mass) was not associated with a survival
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FIG. 2 a Kaplan–Meier analysis of

overall survival compared across type

of surgical procedure for patients with

localized disease (n = 81). Delayed

thyroid resection group was combined

with initial en bloc resection group

because there were no deaths in the

former group. b Kaplan–Meier analysis

of overall survival compared across

type of surgical procedure for patients

with regional disease only (n = 48).

Delayed thyroid resection group was

combined with initial en bloc resection

group

TABLE 2 Frequency of disease-related complications

Complication Parathyroid carcinoma

patients (n = 136)

Median time between

surgery and

complication (month)

Fracture 8 (5.9 %) 29.4

Pancreatitis 4 (2.9 %) 23.6

Dialysis 6 (4.4 %) 16.6

Tracheostomy 3 (2.2 %) 14.9
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benefit over incomplete resection (defined as simple or

local tumor excision). We specifically analyzed en bloc

resection (defined as thyroid resection at the time of

parathyroidectomy) and also found no significant survival

benefit over parathyroidectomy alone. To our knowledge

this is the first population-based study to identify patients

who underwent delayed thyroid resection after parathy-

roidectomy. Although this was a small number of patients,

they had similar overall survival compared to patients in

the other surgical procedure groups.

We hypothesized that more extensive surgery may

increase the rate of perioperative complications but

decrease disease-related complications by decreasing

recurrence. We found similarly low rates of perioperative

complications across surgical procedures. The rate of

perioperative complications has large institution-dependent

variability and ranges from 9 to 45 %.5,11,12,17 Factors

associated with decreased perioperative complication rates

in previous studies include initial operation performed at a

dedicated endocrine surgery center.11 Reoperation for

recurrent or persistent disease has high complication rates,

although delayed thyroid resection within 6 months of

initial surgery was not associated with increased periop-

erative complications in our study.5,11 We also did not

detect a difference in disease-related complications

between the surgical groups. Although our analysis is

likely limited by undercoding of complications in a state-

wide registry, this may be due to similar rates of disease

recurrence, which likely parallel the overall survival rates.

One of the main limitations of this study was the relatively

small sample size despite the use of a state-wide database,

highlighting the rare incidence of parathyroid carcinoma.

Parathyroid carcinoma can be difficult to diagnose and some

cases may have been misclassified, as we were unable to

personally review the pathology. We only included cases

with the appropriate histology codes for carcinoma, and our

survival curves are similar to the recent National Cancer

Data Base and other studies. Although all survival analyses

were adjusted for hospital volume, the latter cannot fully

function as a surrogate for reliability of pathologic diagnosis.

Another significant limitation is that the initial disease

severity likely influenced the type of surgery the patient

received. Patients with invasive disease, where the tumor

was adherent to the thyroid or other local structures, would

be more likely to undergo en bloc resection. We were unable

to control for differences in disease severity aside from stage

at diagnosis. While CCR includes stage at diagnosis, it lacks

biochemical data and gross intraoperative findings. Thus,

patient survival in our analysis may have been impacted by

extent of operation as well as initial disease severity. A

multicenter prospective study is necessary to confirm the

optimal surgical treatment for parathyroid carcinoma. Other

limitations include inability to track calcium and parathyroid

hormone levels and likely underreporting of complications.

Finally, similar to other state-wide and national cancer reg-

istries, information on disease recurrence was not available

and our analysis was limited to overall survival.

Parathyroid carcinoma is a rare endocrine disease that is

optimally treated with surgical resection. We found an

increased rate of en bloc resection compared to earlier

studies, but no difference in overall survival compared to

parathyroidectomy alone. The addition of thyroid resection

to parathyroidectomy may not improve survival or disease-

related complications in parathyroid carcinoma over com-

plete parathyroid resection alone. A larger prospective

study with longer follow-up is necessary to determine the

optimal treatment to achieve long-term survival with

minimal complications.
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APPENDIX

See Table 3.

TABLE 3 Thyroid surgery-related ICD-9P and CPT codes for en

bloc resection

Code

type

Code Description

CPT 60200 Excision of cyst or adenoma of thyroid, or

transection of isthmus

CPT 60210 Partial thyroid lobectomy, unilateral; with or

without isthmusectomy

CPT 60212 Partial thyroid lobectomy, unilateral; with or

without isthmusectomy; with contralateral

subtotal lobectomy including isthmusectomy

CPT 60220 Total thyroid lobectomy, unilateral; with or

without isthmusectomy

CPT 60260 Thyroidectomy, removal of all remaining thyroid

tissue following previous removal or a portion of

thyroid

CPT 60270 Thyroidectomy, including substernal thyroid;

sternal split or transthoracic approach

CPT 60271 Thyroidectomy, including substernal thyroid;

cervical approach

ICD-9P 06.12 Open biopsy of thyroid gland

ICD-9P 06.2 Unilateral thyroid lobectomy

ICD-9P 06.3 Other partial thyroidectomy

ICD-9P 06.31 Excision of lesion of thyroid

ICD-9P 06.39 Other partial thyroidectomy-other

ICD-9P 06.4 Complete thyroidectomy

ICD-9P 06.5 Substernal thyroidectomy

ICD-9P 06.50 Substernal thyroidectomy, NOS

ICD-9P 06.51 Partial substernal thyroidectomy

ICD-9P 06.52 Complete substernal thyroidectomy
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