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Patients with Symptomatic Primary
Hyper parathyroidism: An Anaesthetic Challenge

Puneet Choprat, SukanyaMitra?

Summary

Primary hyperparathyroidismis adisease characterized by hyperca caemiaattributable to autonomous overpro-
duction of parathormone. Many patients with primary hyperparathyroidism are asymptomatic. Osteoporosis and
nephrolithiasis are some of the major sequelae seen in the symptomatic patients. Parathyroidectomy is the only
curative therapy. However anaesthetic management of such patients may be problematic with associated cardiac
arrhythmias and skeletd musdeweakness. Low serum albumin and alteration in theacid base gatusinthe perioperative
period can affect the serum calcium level and thus adds to the existing problem. We present the successful anaes-
thetic management of apatient with primary hyperparathyroidism who initially presented with pathologicd fractures,

and discuss the anaesthetic issuesinvolved.
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Cddum playsacentra roleinalargenumber of
physiologicd actions that are essential for life. Of par-
ticular relevanceto the anaesthetist are the effects of
cdcdumon themyocardium, vascular smooth musce
and blood coagulation. Theestimated incidenceof hy-
percalcaemiais 1:1000 cases in males and 2-3:1000
cases in females, with primary hyperparathyroidism
beingthe most common etiology. Primary hyperpar-
athyroidismisthemost common causeof hypercal-
caemiaintheoutpatient setting, with many patientsbe-
ingasymptomatic. Left undiagnosed, it can lead to se-
verecomplications of hyperparathyroidism suchasos-
tatisfibrosacysticaand nephrocalcinosisWedescribe
the successful anaesthetic management of apatient with
primary hyperparathyroidism whoinitially presented
with pathological fractures.

CaseReport

A 17-year-oldfemde patient with abody weight
of 40kg presented with painin left hip jointwhilewalking
forthelast 6-8 months. Therewasno history of trauma
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Shewasdiagnosed with pathological fractureof left
sided neck of femur with healed fractureright neck of
femur, for which shewas put on bilaterd skin traction.
Thepatient wasinvestigated for pathological fractures
which revealed following results: serum calcium 11.8
mg/dl, serum parathormone 302.90 pg/ml (normal
valuel5.0-68.30 pg/ml), and dkaine phosphatase 2869
[U/I. Her serum electrolytes, blood urea, serum cresti-
nine, abumin levelsand dectrocardiogramwere within
normal limits. A diagnosisof primary hyperparathyroid-
ism wasmade on the basisof hypercalcaemiawith in-
creased parahormoneleves. Ultrasound neck reveded
presence of ahypo echoic massof 3x1.1x1.2cm size
just below the posteroinferior aspect of left lobeof thy-
roid. Technetium-99-m sestamibi parathyroid scan lo-
cdized increased tracer uptaketo posterior margin of
left lobe of thyroid suggestive of |eft inferior parathy-
roid adenoma

Oncethe diagnosiswas confirmed, the patient
wasstarted on medical management with intravenous
(V) fluids and furosemide at dose of 40 mg 1V 12
hourly. Subsequently her serum cacium camedown
to8.2mg/dl. Her hydration status and serum eectro-
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lytesweremonitored duringthisforced salinediuresis
therapy. The patient wasthen placed for left parathy-
roidectomy. Preoperatively, the patientwas kept nil per
oraly after 10 pm. Premedicationincluded ranitidine
150 mg, aprazolam 0.25mg orally night beforeand at
6am. onthemorningof surgery. In theoperatingroom,
intravenous accesswas secured the patient was con-
nected to multichannel monitor (S/5 Datex Ohmeda,
Finland) and monitored for eectrocardiogram (ECG),
non-invasive blood pressure (NI1BP), oxygen satura-
tion, endtida carbon dioxide (EtCO,) and neuromus-
cular function. The patient was pre-oxygenated for 3
minutes, and anaesthesiawasinduced with 1V mor-
phine 4.5 mg and IV thiopentone sodium 250 mg.
Vecuronium bromide5mg 1V wasadministered to
fadilitatetrached intubation. Anaesthesawasmaintained
with 66% nitrous oxide in oxygen andisoflurane 0.5-
1%. Patient’ SECG wascontinuoudy monitored to de-
tect any changein cardiac rhythm dueto altered cal-
cium metabolism. Further boluses of vecuronium bro-
midewere given on thebasis of neuromuscular moni-
toring. Patient’ s heart rate and blood pressure were
stablethroughout theperiod of surgery. Endtidal CO,
was maintained between 32 and 36 mmHg. Thesur-
gery lasted for 90 minutesduring which she received
1.5L of crystdloids. After completion of surgery, the
residual paralysiswas reversed with neostigmine and
glycopyrrolatein dosagesof 2mg and 0.4 mg respec-
tively, with the guidance of neuromuscular monitor.
During extubation the position of vocal cords was
checked to assess any damage torecurrent laryngeal
nerve. Intravenous calcium gluconate infusion was
started slowly asaprophylactic measureand contin-
ued for 24 hours.

Postoperatively, the patient was kept in post
anaesthesiacareunitand wasclosdly observedfor sgns
and symptoms of hy pocalcaemia. Serum calcium lev-
els werechecked regularly. On the second postopera-
tiveday, the patient was started on ord calcium. She
received injectable paracetamol and tramadol for post-
operativepain control. Her postoperativecourse was
uneventful. For thepathologicd fracture, thepatient was
continued on skin traction and was discharged home

493

withregular follow up at orthopaedics out patient de-
partment.

Discussion

Cdcdumisessentid for many biologica processes
including cardiac automaticity, exctation contraction
coupling, blood coagulation, neurona conduction, syn-
gptictransmission, hormonesecretion and mitotic divi-
sion.! Extracdlularcalcium occursin threeforms: asnon-
ionized protein bound (approximately 50%), as cal-
cium-anion complexes (5%) and asionized divalent
cations (approximately 45%). Itisthefree (ionized)
extracellular calcium concentration that mediatesall the
physiologicd effects, maintenanceof whichisaffected
by three main cadiotropic hormones:. parathyroid hor-
mone (PTH), vitamin D and cacitonin.2Most patients
havesingle parathyroid adenoma (80%). Multiplegland
hyperplasiaisfound in 10-20% of patients and par-
athyroid carcinomaisrare (1%0).

Many patientswith primary hyperparathyroidism
areasymptomatic. |n symptomatic patients common
findingsincluderend caculi, bonepains, pathologica
fractures, skeletal muscle weakness or non-specific
symptoms such asdepression, lethargy, vague aches
and pans. Cardiac manifestationsinclude prolonged
PR intervd, short QT intervd and systemic hyperten-
sion.? Thediagnosisof primary hy perparathyroidismis
demonstrated by persstent hy percacaemiainthe pres-
ence of norma or elevated parathyroid hormone con-
centration.3#

In our case, the patient presented with pathologi-
cal fractures and bone pans. The patient was investi-
gated for pathologicd fractureswhich subsequently
demondtrated hyperca caemiawith primary hyperpar-
ahyroidism.

Preoperativelocalization of hy persecreting par-
ahyroid gland has been attempted by many techniques.
Themost sensitive gppearsto beultrasonogrgphy (which
isoperator dependant) and technetium-99m sestamibi
tomographic nuclear scanning.®In our casetechne-



tium-99 m sestamibi scan localized increased tracer
activity in theleft inferior parathyroid gland.

Primary hyperparathyroidism and the associated
hypercdcaemiaaretreatedinitially by medica means
followed by definitive surgical remova of the diseased
or abnormal portionsof parathyroid glands. Parathy-
roidectomy isthe only curativetreatment for primary
hyperparathyroidism and isassociated with 95% cure
raewithminima morbidity in thehands of an experi-
enced endocrine surgeon.® Intravenous fluidsarethe
initial therapy for severe hypercalcaemia. Diuretic
therapy should not be initiated until euvolemiais
achieved. Loop diureticsdepresstheproximal tubular
reabsorption of cdcium and can increasetheurinary
calcium excretion by 200-250 mEg/day. Thiazidedi-
uretics are avoided asthese drugs may enhancerenal
tubular reabsorption of calcium. Therisks of forced
diuresis include cardiac decompensation,
hypophosphataemia, hypokalaemia and
hy pomagnesaemia Other treatment modalitiesinclude
antiresorptive agentssuch as bisphosphonates, calci-
toninand dialys's, which arereserved for the patients
with renal failure”In our case, normocalcaemiawas
achieved with hydration andfurosemidetherapy.

Although there are no specific guiddinesfor the
conduct of anaesthesain patients with primary hyper-
parathyroidism, anaesthesafor hyperparathyroidismis
not without problems. One needsto bevigilant about
variousfactorsthat might dter serum cacium levels. It
isimportant to correct manutrition and low albumin
levelsin the preoperative period. Preexisting hyperten-
sion, whichismorecommon inprimary hyperparathy-
roidism, should becontrolled if present. Intheintraop-
erdiveperiod, specid focusneedsto bemadeonthe
acid base statusand transfusion of largeamounts of
citrated blood, lest life threatening hy pocacaemiamay
ensue! ContinuousECG monitoringinthesepatientsis
imperativeas hypercacaemiamay beassociated with
disturbancein cardiac rhythm, although thereisevi-
dencethat QT interval may not beareliableindex of
changesin serum cacium concentrationsduring anaes-
thesia® Coexisting skeleta musdeweaknessmay de-
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creasetherequirement of musclerelaxant inthisgroup
of patients. A reduction in the duration of action of
rocuronium has been reported in a patient with
normoca caemic hyperparathyroidism, hence neuro-
muscular monitoringismandatory, if available, inthis
group.® Our paient wasalso monitored for neuromus-
cular blockade, dthoughtherewasno ateraioninthe
duration of action of muscle rlaxant. Acidosis decreases
calcum bindingto abumin thusincreasing thelevels of
ionized calcium, which can causelifethreatening hy per-
cacaemia henceit isimportant to maintain normocarbia
Our patient had severe osteoporosisand pathological
fractures. Thisisapoint of concern whilemanaging pa:
tientswith hypercalcaemia. Positioningin the operating
tablethusneeds special careinthese patients. Oneof
the seriouscomplicationsin these patientsis recurrent
laryngeal nerveinjury. Henceassessment of voca cord
movement during extubation isimperative. Other severe
problemsencountered duringsurgery arebleedingand
permanent hy poparathyroidism. Postoperative hypopar-
ahyroidism needsto be monitored carefully. A highin-
dex of suspicion may avert lifethreatening respiratory
failureand concomitant ECG changes. Serum cacium
level usudly normalizesby 39— 4"day andthusneeds
to bechecked at regular postoperativeintervas2Pa
tientswith primary hyperparathyroidismusudly develop
less severehypocalcaemiathat isamenableto cacium
thergpy and itshould beroutingly initiatedfollowing sub-
total parathyroidectomy.*®Our patient received |V cal-
ciumgluconateinfusionfor thefirst 24 hours. Subse-
quently ord caciumthergpy wasingtituted. Further, in
thepostoperativeperiod, non-steroidal anti-inflamma:
tory drugsshould be avoided for pain control in case
thereisrend functionimparment.:

In condlusion, it may be worth emphasizing that
successful anaesthetic management of apatient with
hy perparathyroidism requiresvigilancefor severd fac-
torsthat might potentiate adverseeffects of hypo- and
hy percalcaemia. Thesefactors and their anaesthetic
implicationsaresummearized in Table 1. Adequate pre-
operative assessment and preparation, close monitor-
ing of the signsand symptomsof hypo- and hypercal-
caemia, restoration and keepingionized cacumwithin
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Table 1 Anaesthetic considerations in surgery for primary hyperparathyroidism.
Phaseof operation  Anatomic/physologicissue Anaestheticimplication
Preoperative -Factorsinfluendng serum calcium: Correct nutritionand abuminlevel
Malnutrition
Lowabumin
‘Hypertension Control blood pressure
-Rend functionimpairment Assess rena function
Intraoperative Altered acid-base status Citrated blood transfusion
(may lead to hypo- or hypercal caemia) Continuous ECG monitoring
Skeletal muscle weakness May need less muscle relaxant
Neuromuscular monitoring
Osteoporosis, pathological fractures Care during positioning of patient
Recurrent laryngea nerveinjury Assess vocal cord movement during extubation
Postoperative Postoperative hypoparathyroidism Check serum cadciumregularly till 3-4 postoperative days
Calciumtherapy (IV/ord) if needed
Renal functionimpairment Avoid NSAIDs
normd limitsduring perioperativeperiodcangoalong 5 IrvinGL I, Carneiro DM. Management changes in pri-

way in the successful anaesthetic management of pa-
tientswith abnorma calcium metabolism.

References
1  AguileraM, Vaughan RS. Calcium and the anaesthetist.
Anaeghesia2000;55: 779-90.

Stoelting RK, Dierdorf SF. Endocrine diseases. In:
Sodting RK, Dierdorf SF (Eds). Anesthesia and Co-
existing disease, 4" ed. Philadelphia: Churchill
Livingstone; 2002: 421-5.

Miha R, Farndon JR. Parathyroid disease and calcium
metabolism. Br JAnaesth 2000; 85: 29-43.

Kearns AE, Thompson GB. Medical and surgical man-
agement of hyperparathyroidism. Mayo Clinic Proc
2002;77.87-91.

2

495

mary hyperparathyroidism. JAMA 2000; 284: 934-6.

ChenH. Surgeryfor primary hyperparathyroidism: what
isthebest approach? Anmn Surg 2002; 236: 552-3.

Heath DA. Hypercalcaemia in malignancy. Fluids and
bi sphosphonate are best whenlifeisthreatened. Br Med
J1989;298: 1468-9.

Gunst MA, Drop LJ. Chronic hypercal caemia second-
ary to hyperparathyroidism: arisk factor during anaes-
thesia? Br JAnaesth 1980; 52: 507-11.

Munir MA, Jaffar M, Arshad M, et a. Reduced duration
of musclerdaxationwith rocuronium inanormoca cemic

hyperparathyroid patient. Can JAnesth 2003; 50: 558-
61

Mittendorf EA, Merlino JI, McHenry CR. Postparath-
yroidectomy hypocalcemia: incidence, risk factors and
management. Am Surg2004; 70: 114-20.

10.


Virendra
Rectangle


