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Perioperative cardiac investigations for chest pain 
after parathyroidectomy rarely yield a cardiac 
diagnosis

Background: The incidence of adverse perioperative cardiac complications after 
parathyroidectomy has not been well described. This study aimed to evaluate the inci-
dence of perioperative chest pain and cardiac complications after parathyroidectomy 
and to evaluate risk factors that may identify patients who are more likely to benefit 
from a cardiac workup.

Methods: We performed a retrospective study of all patients undergoing para-
thyroidectomy for primary hyperparathyroidism by a single endocrine surgeon at 
a tertiary endocrine centre between 2011 and 2018. Patient demographics, clini-
copathologic variables, operative and postoperative details (reported chest pain, 
performance of a cardiac workup and new postoperative cardiac diagnosis) were 
reviewed. Patients with chest pain were compared to those without chest pain 
using the Fisher exact test and Student t test.

Results: Fourteen of 295 patients (4.7%) reported chest pain in the immediate 
postoperative period. Most patients were investigated with a 12-lead electrocardio-
gram and troponin (n = 12/14), yet none were diagnosed with a cardiac event. 
When comparing patients with and without chest pain, there was no significant 
difference in age, gender, body mass index, presence of cardiovascular risk factors, 
American Society of Anesthesiologists score or length of surgery.

Conclusion: Postoperative chest pain after parathyroidectomy is not an uncommon 
event and leads to a cardiac workup in most cases; however, the risk of significant 
postoperative cardiac events is minimal. In the “choosing wisely” era, one should 
evalu ate each patient’s pretest probability of such events and avoid extensive workup 
in low-risk patients to avoid unnecessary costs to the health care system.

Contexte  : L’incidence des complications cardiaques périopératoires après la para-
thyroïdectomie n’a pas été bien décrite. Cette étude visait à évaluer l’incidence des 
douleurs rétrosternales (DRS) et des complications cardiaques périopératoires après la 
parathyroïdectomie et à analyser les facteurs de risque qui permettraient d’identifier 
les patients les plus susceptibles de bénéficier d’une batterie d’examens cardiaques. 

Méthodes : Nous avons procédé à une étude rétrospective sur tous les patients ayant 
subi une parathyroïdectomie pour hyperparathyroïdie primaire effectuée par un seul 
spécialiste en chirurgie endocrinienne d’un centre de soins tertiaires d’endocrinologie 
entre 2011 et 2018. Nous avons passé en revue les caractéristiques démographiques et 
clinico-pathologiques des patients et certaines données per- et postopératoires (DRS, 
résultats des examens cardiaques et diagnostic postopératoire nouveau de cardio-
pathie). À l’aide du test exact de Fisher et du test t de Student, nous avons comparé les 
patients selon qu’ils avaient ou non présenté des DRS.

Résultats  : Quatorze patients sur 295 (4,7 %) se sont plaints de DRS durant la 
pé riode postopératoire immédiate. La plupart (n = 12/14) ont alors subi un électro-
cardiogramme à 12 dérivations et un dosage de la troponine, et aucun n’a reçu de 
diagnostic de cardiopathie. La comparaison entre les patients ayant ou non présenté 
des DRS n’a fait ressortir aucune différence quant à l’âge, au sexe, à l’indice de 
masse corporelle, aux facteurs de risque cardiovasculaires, au score de l’American 
Society of Anesthesiologists et à la durée de la chirurgie.

Conclusion : Les DRS postopératoires ne sont pas rares après la parathyroïdecto-
mie et dans la plupart des cas, elles donnent lieu à des batteries d’examens pour le 
cœur, alors que le risque de graves complications cardiaques postopératoires est 
minime. En cette époque où il faut « choisir avec soin », on doit évaluer la proba-
bilité de survenue de tels événements chez chaque patient et s’abstenir de 
demander des examens trop poussées chez ceux qui ont un risque faible afin de 
réduire les coûts superflus pour le système de santé. 
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C hest pain is a common nonspecific symptom that 
patients may endorse in the postoperative setting, 
with potential causes ranging from benign to 

medical emergencies. Acute myocardial injury is the 
most common urgent consideration in the context of iso-
lated chest pain.1 However, numerous studies have indi-
cated that chest pain, even with the presence of sugges-
tive features of ischemia, is a poor predictor of acute 
coronary syndrome. Chest pain in isolation has not been 
proven specific enough to prompt further cardiac investi-
gations.2–4 A study of experienced cardiologists’ abilities 
to detect coronary artery disease showed that even with 
decades of experience, a clinician’s gestalt has a low level 
of accuracy, with “typical chest pain” yielding negligible 
positive and negative likelihood ratios. The study further 
reported poor interclinician agreement in the definition 
of “typical chest pain.”4

Most postoperative myocardial infarctions (MIs) do 
not present with the “typical” features, such as chest 
pressure or pain, dyspnea, diaphoresis, nausea or vomit-
ing, which makes the symptomatology even less valuable 
as a trigger for further investigations. A prospective 
study following patients undergoing noncardiac surgery, 
who were considered to be at increased cardiovascular 
risk, found that only 6% of patients who experienced a 
postoperative MI presented with typical features, and 
only 18% had any ischemic symptoms.5

Routine investigations for vague complaints of chest 
pain in the inpatient setting often result in negative find-
ings, becoming a reflexive and unhelpful practice for clin-
icians to rule out cardiac events. In light of increasing 
vigilance for perioperative cardiac events,6 this practice 
has become more substantiated in the past decade. How-
ever, ordering potentially unnecessary investigations is 
not without consequence and has been shown to prolong 
hospital stay and incur unnecessary health care costs.7 
This has been demonstrated by campaigns like “Choos-
ing Wisely Canada,” which encourage ongoing discussion 
and leadership to provide high-quality care through 
smart and effective choices.8

The gold standard treatment for primary hyperpara-
thyroidism is a minimally invasive parathyroidectomy 
guided by intraoperative parathyroid hormone (ioPTH) 
monitoring. This can be done safely as day surgery and is 
a very low-risk operation in the hands of high-volume 
surgeons.9 There is a paucity of evidence reporting the 
incidence of cardiac events related to low-risk procedures 
specific to parathyroidectomy.10 We hypothesize that the 
incidence is low, and therefore ordering perioperative 
cardiac investigations in patients with a low risk of cardiac 
events may benefit from a more tailored approach.

We conducted a retrospective study of patients under-
going parathyroid surgery to evaluate the incidence of 
chest pain and cardiac complications in the immediate 
perioperative period and within 30 days after parathyroid-

ectomy, to evaluate risk factors that may assist surgeons 
to identify patients more likely to benefit from a cardiac 
workup.

Methods

We performed a retrospective study of all patients who 
underwent a minimally invasive (focused single gland 
excision) parathyroidectomy for primary hyperparathy-
roidism by a single endocrine surgeon at a tertiary 
referral centre for endocrine surgery between January 
2011 and December 2018. At our centre, most patients 
with primary hyperparathyroidism undergo a minimally 
invasive parathyroidectomy with ioPTH monitoring. 
Bilateral explorations are undertaken in cases where 
multigland disease is suspected (i.e., lithium-induced 
primary hyperparathyroidism, familial disease or sug-
gestion of more than 1 enlarged gland on preoperative 
imaging) or in cases of a less than  50% drop in the 
ioPTH from baseline after unilateral exploration.10 
Patients are followed for a minimum of 6 months post-
operatively, and calcium levels are checked at 2 weeks 
and 6 or more months postoperatively in addition to 
clinical visits, which we have found adequately approxi-
mates recurrence rates. Most patients have their final 
set of blood work done past the 6-month mark. No 
other extended electrolytes are measured routinely.

We excluded patients with secondary and tertiary 
hyperparathyroidism (i.e., renal hyperparathyroidism) 
as they often have multiple comorbidities, including 
coronary artery disease. In addition, these patients 
often get postoperative 12-lead electrocardiograms 
(ECGs) for hypocalcemia that results from postopera-
tive hungry bone syndrome and so it may be difficult to 
ascertain the indication for the postoperative ECGs. 
Patient demographics, clinicopathologic variables, car-
diac risk factors (hypertension, dyslipidemia, diabetes, 
smoking and obesity), operative and postoperative 
details including complaints of chest pain, performance 
of a cardiac workup, and new postoperative cardiac 
diagnosis, which included angina and MI, were 
reviewed from the immediate postoperative period, 
defined as within 30 days from the initial surgery. We 
compared patients with chest pain to those without 
chest pain using a Fisher exact test and Student t test 
for categorical and continuous variables, respectively. A 
p value < 0.05 was considered statistically significant. 
The study was approved by the University of British 
Columbia institutional research ethics board.

Results

A total of 295 patients with primary hyperparathyroid-
ism were included in our study. The mean age was 61.1 
± 13.7  years (range 16–89 yr). The patient population 
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was 19.7% male (n = 58) and 80.3% women (n = 237). 
Of the 295 patients, 38 (19.5%) required bilateral neck 
exploration for suspicion of multigland disease, and 286 
(97%) remained normocalcemic after the 6-month 
postoperative period, with only 8 patients having per-
sistent or recurrent disease indicated by postoperative 
calcium levels. Of the 295 patients, 14 (4.7%) reported 
chest pain in the immediate postoperative period. All 
14 were investigated with 12-lead ECGs and 12 of 14 
(85.7%) with troponins. None received a diagnosis of a 
cardiac event. When we compared patients with and 
without chest pain, we found no significant difference 
in age, body mass index, presence of cardiovascular risk 
factors, American Society of Anesthesiologists (ASA) 
score, or length of surgery (Table 1). There was a trend 
toward more female patients (93% v. 70%, p = 0.08) 
and a longer hospital length of stay (1.2 v. 0.74 d, p = 
0.07) in the group with chest pain.

Patients with chest pain more commonly had a history 
of an anxiety disorder than patients without chest pain 
(21% v. 4%, p = 0.02).

discussion

To our knowledge, this study is the first to review the 
incidence and yield of routine cardiac investigations in 
patients undergoing parathyroidectomy for primary 
hyperparathyroidism. Our results showed a low incidence 
(4.7%) of documented chest pain in the immediate post-
operative period. There were no significant differences 
between patients with and without cardiovascular risk 
factors who experienced chest pain. Most patients with 
chest pain received investigations (n = 12/14), of which 
none yielded a cardiac diagnosis.

Such data put into question the utility of frequent post-
operative cardiac testing in patients with chest pain after a 
low-risk surgery.

Parathyroidectomy is widely regarded as a safe and well-
tolerated procedure in experienced hands, in part owing to 
advancements in preoperative gland localization, leading to 
a more focused neck exploration and, ultimately, shorter 
operating times. Most postoperative complications after 
parathyroidectomy are usually temporary and treatable. 
Cardiovascular complications remain an uncommon post-
operative complication and are scarcely reported. In a ret-
rospective review of 21 267  patients undergoing para-
thyroidectomy in the United States, cardiovascular 
complications ranged from 0.2% to 1.8%, depending on 
the indication for surgery, with most patients with events 
having previous cardiac event risk factors.9

There are theoretical links between hyperparathyroidism 
and impaired cardiovascular function owing to the molecular 
actions of parathyroid hormone and hypercalcemia on the 
cardiovascular system.10 However, whether this translates 
to a significant clinical impact has yet to be established, 

especially in the immediate postoperative period. A 
smaller prospective study found no differences in systolic 
and diastolic functioning, nor cardiac morphology, in 
patients with primary hyperparathyroidism compared 
with age-matched controls with no cardiovascular risk 
factors.11 Risk factors for chest pain after parathyroid sur-
gery have yet to be reported in the literature. Our results 
did not show a difference in the presence of cardiovascu-
lar risk factors between the subgroup experiencing chest 
pain compared with the rest of the cohort. However, our 
results do suggest that female sex and the presence of 
anxiety disorder on initial consultation are associated with 
higher rates of postoperative chest pain. Interestingly, 
similar results have been shown in the perioperative set-
ting for patients with lung cancer.12 These findings sup-
port our hypothesis that anxiety may be a significant 
driver of postoperative pain in patients undergoing min-
imally invasive parathyroidectomy.

Another possible explanation for noncardiac post-
operative chest pain is that patients feel the after-effects 
of physical pressure on the chest during the operation, 
which may arise from the surgical team or from instru-
ments inadvertently placed on the chest, such as a mag-
netic pad. However, the standard of practice at our cen-
tre is not to use a magnetic pad on the patient’s chest for 
parathyroid surgery and to make every effort during the 
procedure to avoid direct pressure on any part of the 
patient’s body. The unknown psychological burden of 
awaiting investigations for cardiac events in an already 
stressful postoperative environment warrants further 
study. Patient-reported experience measures have 
improved our understanding of value-based care, and 
may be a beneficial addition to investigate the impact of 
unnecessary medical investigations.

Much of the evidence on early postoperative cardiac 
testing in noncardiac surgery is based on large studies in 
patients undergoing major surgeries who have a high 
baseline cardiac risk.13,14 The Vascular Events In 

Table 1. Comparison of baseline characteristics in patients 
undergoing parathyroidectomies between those who 
reported chest pain postoperatively and those who did not

Patient characteristics

Patients with 
chest pain

(n = 14/295)

Patients without 
chest pain

(n = 281/295) p value*

Age, yr 64.2 66.4 0.68

Female sex 93% 70% 0.08

BMI 26.8 24.4 0.15

Cardiovascular risk factors 6.1% 4.6% 0.56

ASA classification 2.46 2.38 0.86

Length of OR stay, hr 1.25 1.12 0.54

Length of hospital stay, d 1.20 0.74 0.07

History of anxiety disorder 21% 4% 0.02

ASA = American Society of Anesthesiologists; BMI = body mass index; OR = operating 
room.

*Calculated using Fisher exact test and Student t test for categorical and continuous 
variables, respectively.
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 Noncardiac Surgery Patients Cohort Evaluation 
(VISION) trial is the largest study, which evaluated an 
international cohort of 15 133 patients undergoing non-
cardiac surgery.14 The study reported a 30-day mortality 
rate of 1.9% and demonstrated significant association 
between 30-day mortality and peak postoperative tropo-
nin T levels.14 A large prospective study conducted by 
Rinfret and colleagues showed immediate postoperative 
ECGs to be a significant independent predictor of major 
cardiac complications (odds ratio 2.2, 95% confidence 
interval 1.2–3.9).13 The data from these trials suggest a 
high yield for troponin and ECG as investigations for 
postoperative chest pain. However, it is difficult to 
extrapolate these data to low-risk surgeries, especially in 
patients without cardiac risk factors before surgery. The 
VISION trial included patients undergoing emergent and 
high-risk surgeries, most of whom had cardiovascular risk 
factors (24.2% older than 75  yr, 50.9% with hyperten-
sion, 19.5% with diabetes, 12.1% with history of coron-
ary artery disease).14 In the study by Rinfret and col-
leagues, a large proportion of the patient cohort had 
cardiovascular risk factors (40.9% with ASA classification 
≥ 3, 65.6% past or present smokers, 44.3% hypertension) 
and underwent high-risk procedures (32.1%).13 However, 
in both studies there were no data that exclusively exam-
ined low-risk procedures or patients with no or minimal 
cardiovascular risk factors. We acknowledge the impor-
tance of considering routine use of cardiac investigations 
in older patients and those with significant cardiovascular 
risk factors undergoing major operations, as these have 
proven beneficial in a variety of clinical settings in detect-
ing potentially devastating coronary events. However, 
these benefits may not be generalizable to low-risk sur-
geries for patients without cardiovascular risk factors.

Patients and health care systems may benefit from 
more judicious cardiac workup plans for low-risk pro-
cedures, which requires more diligent use of preoperative 
risk stratification. In the context of elective noncardiac 
surgery, the Canadian Cardiovascular Society recom-
mends preoperative cardiac risk assessment in patients 
who are older than 45 years, or younger patients with 
known significant cardiovascular disease.6 Patient selection 
for further workup using biomarkers such as N-terminal 
pro b-type natriuretic peptide (NT-proBNP) can then be 
based on individual risk factors such as history of ischemic 
heart disease, congestive heart disease, cerebrovascular 
disease or insulin-dependent diabetes.15 The use of risk 
factor information and NT-proBNP can be helpful in 
guiding necessity for postoperative investigations and 
avoiding unnecessary workup of lower-risk individuals.6 
One may consider balancing the low cost of conducting an 
ECG and troponin with the high cost of a missed acute 
coronary event. However, in patients with low cardiovas-
cular risk undergoing minimally invasive parathyroid sur-
geries with short-duration exposure to anesthetics, the 

costs of routine cardiac investigations may be unnecessary. 
At our institution, the practice of routine preoperative 
pro-BNP testing was implemented midway through the 
study and so we are not able to report on pro-BNP levels. 
Information on preoperative BNP levels would be of great 
interest in future studies with similar objectives.

Limitations

There are limitations of our study that must be acknow-
ledged. First, the design is a single-institution, unblinded, 
retrospective review and is therefore subject to information 
bias. The results may not be reflective of practices at other 
institutions, and may be affected by under-reporting of 
routine chest-pain in the immediate postoperative setting. 
The small proportion of patients with documented reports 
of chest pain may be an underestimation of true clinical 
experience. Because no major cardiac events were observed 
in our study cohort, the population size may have been too 
small for such a rare occurrence to be detected. Moreover, 
our data reflect our institution exclusively. It is possible 
that missed cardiac events within the 30-day postopera-
tive period would not have been captured if the patient 
had presented to a facility other than our hospital. Lastly, 
we were unable to detail the specific characteristics of the 
chest pain (e.g., intensity of pain, radiation and associated 
symptoms such as diaphoresis, nausea). This may be use-
ful in the future to better delineate the true nature of the 
symptoms that may warrant further investigation.

conclusion

Currently, there is a paucity of data regarding the inci-
dence of chest pain and morbidity outcomes related to 
postoperative cardiac events after parathyroid surgery. 
This may be reflective of the low frequency of cardiac 
events, as demonstrated in our study, or possibly a result 
of the unknown etiology of chest pain that is not related 
to a cardiac cause. In light of future directions, we encour-
age surgeons to report on perioperative cardiac symptoms, 
their evaluation and workup, and morbidity to better 
delineate the association between parathyroid surgery and 
reported chest pain.

Postoperative chest pain after parathyroid surgery is 
a common complaint that often leads to reflexive car-
diac workup in most cases. However, the incidence of 
significant postoperative cardiac events is minimal. 
Endocrine surgeons caring for patients after parathy-
roid surgery should utilize validated metrics and scor-
ing systems to evaluate a patient’s pretest probability of 
a true cardiac event before ordering an extensive 
workup — particularly in patients who are at low risk. 
Exercising a degree of vigilance in low-risk patients will 
avoid unnecessary health care costs and potential psy-
chological burden to the patient. We acknowledge the 
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significance and potential consequences of a missed 
cardiac event, and surgeons must err on the side of 
caution if there is a clinical suspicion of potential peri-
operative acute coronary syndrome. This is particularly 
important in older patients, those deemed high risk by 
validated tools and those with cardiovascular risk fac-
tors in which investigation with ECG and troponin is 
completely warranted.
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