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INTRODUCTION

• Primary hyperthyroidism (PHPT) is 3rd most common endocrine 
disorder and increasing with age.

• Symptoms: nephrolithiasis, skeletal disease, osteoporosis with 
fracture.

• Nowadays, majority become asymptomatic as biochemical test pick 
up early.



• Treatment:

a) Symtopmatic – surgery (high cure rate 95-98%).

b) Asymptomatic – pharmacological therapy but less cost-effective 
compared to surgery.

Issues regarding treatment:

-As ages increased, patient has more comorbidities and contraindicated 
for surgery under general anaesthesia.
-Besides that, some patient may have recur hypocalcaemia or 
hyperparathyroidism during postoperation period.

*So these group patients are targeted for pharmacology therapy. But 
pharmacological theraphy is not radical and has adverse effect.



*There are studies of alternative treaments.

• Alternative:

1. Ethanol ablation

2. Laser ablation

3. Radiofrequency ablation (RFA)

4. High intensity focused ultrasound

5. Microwave ablation (MWA)

-MVA VS parathyroidectomy results are compared based on:

a) Cure rate

b) Number of treatment complication

• But these study sample size are small and short follow up duration.  
Also no evaluation on post ablation nodule changes.

***This study suing larger sample size and duration up to 24 months.



MATERIAL AND METHODS



STUDY DESIGN
-Prospective
-67 patient enrolled (72 parathyroid nodules)
-Jan 2018 to Dec 2018.
-Written consent prior to MVA

INCLUSION CRITERIA
1. Symptomatic
2. Do not meet surgery criteria / refuse surgery
3. Asymptomatic but;

• Unable to compliant to observation
• High serum calcium
• T-score < -2.5 at lumbar spine, total hip, femoral 

neck, distal 1/3 radius, significant reduce bone 
mineral density/ increase risk of fracture.

• EGFR <60ml/min.
• Aged <50

4. At least 1 hypoplasic parathyroid nodule clearly shown 
on US.
5. Increased radionuclide concentration in both early and 
delayed phases on 99mTc-sestamibi (MIBI)

EXCLUSION CRITERIA
1. Abnormal coagulation test;

• prothrombin time >18sec
• prothrombin activity <60%
• platelet <60x109 /L

2. Underlying:
• Cardiac insufficiency
• Hyperntension.



PRE-ABLATION EXAMINATION &PREPARATION
• For diagnosis PHPT:

-MIBI scan 
-Laryngoscopy to rule out recurrent laryngeal nerve impairment in patient with voice 
changes.
-US criteria: 
a)enlarged hypoechoic parathyroid glands with clear defined margin.
b)No suspicious node metastasis.

• Vit D supplement in patient Vit D deficiency.

• IV fluid 

• Pharmacological – calcitonin, biphosphate, furosemide for patient with 
hypercalcemic crisis (serum calcium >3.75 nmol/L).

• Cotrast enhanced US (CEUS) with contrast agent (Sonovue, Bracco, Milan , 
Italy) used to evaluate effect of ablation.



MWA PROCEDURE
• Performed by expert with >5 years 

experience in MVA for hyperplastic 
parathyroid nodules.

1) IV access
2) ECG monitoring & pulse oximetry.
3) Patient in supine position with neck 

extended.
4) Neck is sterilized, 40-60ml of normal saline 

1st injected into area around parathyroid 
nodule to provide hydrodissection.

5) Then lignocaine and NS mixture (1:3) 
injected closed to peri-parathyroid capsule 
for LA.

Injection of hydrodissection
(blue arrow) around PHPT 
nodule before MWA



MWA PROCEDURE

6) Cooled MWA antenna (17G) with a 
0.4cm tip (Intelligent Basic type 
Microwave Tumour Ablation system) 
inserted freehand into parathyroid 
gland under US guidance.

7) Multipoint ablation strategy was 
adopted, where power 30W and 
radiation time 15 – 25 sec at each 
ablation point.

8) Therapy terminate when 
hyperechoic zone covered the 
entired nodule.

MWA procedure of PHPT nodule: hyperechoic area 
emerging inside nodule (short arrows)-which 
surrounded by hydrodissection (blue arrow), around 
antenna (long arrow)



MWA PROCEDURE

9) CEUS performed 3-5 min to assess efficacy.

- If ablated nodule, was covered by a nonenhanced zone, complete ablation was 
achieved.
- If there was nodular enhancement inside the nodule, further ablation was 
performed immediately.

10) For bilateral nodule ablation, if there were no voice changes and no abnormal 
vocal cord movements on US after one side was ablated, a MWA would 
immediately then be performed on the contralateral side. If there were any signs 
of RLN injury, the ablation would be stopped, and the second session would be 
suspended until RLN function recovered.

11) At the end of the procedure, the puncture site was compressed for 30 minutes, 
and the patient remained under observation for an additional 2 hours to 
monitor for potential complications. 

12) Calcium and vitamin D were administered postoperatively according to the 
clinical symptoms and laboratory data



Uniform hyperenhancement of PHPT nodule 
(arrows) beside carotid artery (thick arrow) in 
arterial phase on CEUS

After MWA, nonenhancement area covered 
PHPT nodule (arrows), peripheral 
hydrodissection (blue arrow) beside carotid 
artery (thick arrow) on CEUS



CLINICAL DATA COLLECTION & FOLLOW-UP

• Follow-up times: 2 hours, 1 day, 7 days, 
1 month, 3months, 6 months, 18 
months and 24 months after MWA.

-US.
-Blood biochemistry (serum intact 
parathyroid hormone iPTH, calcium, 
phosphate, alkaline phosphatase).

• CEUS only done if serum iPTH and 
calcium level elevated or US showed 
suspicious nodules in parathyroid 
region.

• The 14-item Chalder Fatigue Scale was 
used to assess symptoms of fatigue 
before and after MWA

THERAPEUTIC EFFECT EVALUATION

• A technical success was defined as 
achievement of a complete ablation 
after undergoing appropriate 
treatment according to the protocol.

• For the surgical resection criteria, 
clinical success was defined as serum 
iPTH and calcium levels within the 
normal range 6 months after the 
MWA.

• The nodule volume was calculated 
according to the sphere formula (V = 
length x width x depth x 0.524), and 
the 

• volume reduction rate was defined as 
(Vbefore - Vafter) / Vbefore



14-item Chalder Fatigue Scale
1. Do you have problems with tiredness?

2. Do you need to rest more?

3. Do you feel sleepy or drowsy?

4. Do you have problems starting things?

5. Do you lack energy?

6. Do you have less strength in your muscles?

7. Do you feel weak?

8. Do you have difficulties concentrating?

9. Do you make slips of the tongue when speaking?

10.Do you find it more difficult to find the right word?

11.How is your memory?

12. Do you start things without difficulty but get weak 
as you go on?

13. Do you think as clearly as usual?

14. Are you still interested in the things you used to 
do?



COMPLICATION

• Major complications were defined as 
events leading to substantial morbidity 
and disability that increased the level 
of care, resulted in hospital admission, 
or substantially lengthened the 
hospital stay. 

• Permanent nerve injuries (e.g., to the 
RLN, cervical sympathetic ganglion, or 
spinal accessory nerve).

• Permanent hypoparathyroidism were 
defined as major complications. 

• All other complications were 
considered minor - hematoma, 
numbness, hypocalcemia, vomiting, 
skin burn, lidocaine toxicity, 
hypertension, cough, and pain.

STATISTICAL ANALYSIS

• All statistical analyses were performed 
using SPSS software version 20.0.

• The serum calcium, phosphate, iPTH, 
and ALP levels were compared at 
baseline and at each follow-up using 
paired-sample t tests and paired-
sample Wilcoxon signedrank tests. 

• The relationship between the 
laboratory values before and after 
MWA was calculated using the Pearson 
test and Spearman rank correlation 
analysis. 

• Continuous data were presented as the 
mean ± standard deviation or median 
and interquartile range. All statistical 
tests were two-sided, and p < 0.05 was 
considered statistically significant.



RESULTS



Total patient: 67
Total nodule: 72 (63patient 1 nodule, 3 patient 2 nodules 
and 1 patient 3 nodules.
Initial PHPT: 65 patient
Recurrent PHPT: 2 patient



MWA
Complete 
ablation

Total:  67 
patient 
(1 session: 64, 
2 sessions: 3)

Median 
ablation time

170 sec (80-
950 sec)

Median follow 
up duration

13.6 months 
(10-31.1 
months)

Increase iPTH
+ residual 
lesion on 
CEUS

2 patients (so 
underwent 2nd

ablation)

Hypercalcemic
crisis prior 
mwa

1 patient (she 
received 2nd

ablation after 
4 months)



LABORATORY ANALYSIS



Serum IPTH, calcium, phosporus and ALP level significant improved after 6 months post MWA.



The volume reduction rate was 79.4% at 6 months and 96.4% at 12 months.

Serum IPTH, calcium, phosporus and ALP level significant improved after 6 months post MWA





COMPLICATIONS AND SIDE EFFECTS



DISCUSSION



• Parathyroidectomy:
✓1st line therapy for symptomatic PHPT.

✓Also consider appropriate treatment for asymptomatic PHPT patient who are 
at high risk disease progression, hypercalcemia, even normocalcemic PHPT 
can develop kidney and bone involvement).

*However, some patient refused or not candidate of surgery.

*Surgery problems:
✓Difficult to identified all lesion esp ectopic (44.3%) and small lesion.

✓Those with ectopic /small lesion likely need bilateral neck exploration.

✓May need reoperation.

✓Risk of surgery.



MWA:

• Technical success rate: 100%

• Clinic success rate: 89.4%

• Significantly decrease iPTH and calcium level.

• Completely inactive hyperfunctional parathyroid gland with definite efficiency.

• Short term cure rate for MWA PHPT: 82.1% vs surgical resection 89.3% (another 
study finding).

• iPTH and calcium level were maintained during follow up period in most cases.  
Only 5 cases did not archieve curative treatment in 6 months – 4 of them had no 
new abnormal lesion during followup period. *possible reason cloud be the 
presence of some mildly hyperplastic glands that were not show in US or MIBI.

• Complete ablation usually achieved after 1 session because most PHPT cases, the 
adenoma or hyperplasia affected only 1 single gland. 

• Patient with secondary hyperparathyroidism require more sessions to achieve 
complete ablation because of multiple hyperplastic parathyroid gland underlying 
long term stimulation of high serum phophorus and low serum calcium.



• Complication:
✓Major: hoarseness – in 4 patient MWA (6%) vs parathyroidectomy (3.6%). 

Recurrence laryngeal nerve sensitive to thermal stimulation. So minimized 
heat exposure and effective hydrodissection can prevent nerve injury. 
• However, all patient hoarseness in this study recovered.

• In this study, NS is use for hydrodissection instead of 5% distilled water. NS is ionic fluid 
conduct electricity. But in MWA, tissue heating is caused by oscillation of polar water 
molecule. So nerve injury by NS is unknown. 

✓Minor: resolved spontaneously in short time without special treatment.

*Parathyroidectomy- persistent hypoparathyroidism, neck hematoma, 
pneumothorax also reported.



Limitation

- No pathological result – because no biopsy recommended.
- Follow up after MWA was relatively short.
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Overall conclusion:

MWA can effectively reduce serum iPTH and ALP 
level and normalised serum calcium and 
phosphorus level in PHPT patient.  So it is 

alternative to surgery and medication therapy.
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