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Case-Based
Discussion



Outline

•Case
Thyroid papillary carcinoma s/p bilateral total thyroidectomy, 
complicated with hypoparathyroidism

•Discussion
Emerging imaging technologies for parathyroid gland identification 
and vascular assessment in thyroid surgery

•Take home message
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Patient profile

• Name :蔡古 O香

• Chart number : 916238

• Age : 75 y/o

• Gender : Female

• Admission date : 2025/02/03
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Past hx, Personal hx, Family hx
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HTN, T2DM, HLP
Left OME s/p myringotomy in 2018
s/p cardiac catheterization 20+ yrs

L-spine s/p spinal fusion

Alcohol: (-)
Betel nuts: (-)
Cigarette: (-)

Denied family hxNKA



Chief complaint

Left anterior neck mass noted for one month
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Present illness
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• Left anterior neck mass noted for one month
• No hoarseness, odynophagia or dyspnea noted
• LMD: suspect thyroid cancer, referred to our hospital

2024/10



Present illness
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• Left anterior neck mass noted for one month
• No hoarseness, odynophagia or dyspnea noted
• LMD: suspect thyroid cancer, referred to our hospital

2024/10

• Anterior neck mass around 1.5 cm
• Fiber: NP lymphoid tissue, no obvious mass lesion over hypopharynx or larynx, laryngeal 

pachydermia, good VF movement
• Check thyroid function and arrange sonography

2024/11/08

OPD
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Present illness
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• Left anterior neck mass noted for one month
• No hoarseness, odynophagia or dyspnea noted
• LMD: suspect thyroid cancer, referred to our hospital

2024/10

• Anterior neck mass around 1.5 cm
• Fiber: NP lymphoid tissue, no obvious mass lesion over hypopharynx or larynx, laryngeal 

pachydermia, good VF movement
• Check thyroid function and arrange sonography

2024/11/08

• Left papillary thyroid carcinoma with suspected left neck metastasis s/p FNA of left neck level III LAP
• Arrange bil. total thyroidectomy + left neck LN dissection +/- central neck dissection

2024/11/22

OPD

OPD
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• Admitted for scheduled operation
• Pre-op survey: generally normal

2024/11/29

ADM
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• Admitted for scheduled operation
• Pre-op survey: generally normal

2024/11/29

• Bilateral total thyroidectomy + left neck level II-IV lymph node dissection
• Peri-operative hypertensive crisis (SBP 270 mmHg) and VPCs were noted during surgery

→ Check EKG and cardiac enzyme: LBBB, mild elevated troponin-T
• Denied chest pain, chest tightness, cold sweating, radiation pain

→ Plan: Keep cardiac enzyme follow up

2024/11/30

ADM

OP day
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• Admitted for scheduled operation
• Pre-op survey: generally normal

2024/11/29

• Bilateral total thyroidectomy + left neck level II-IV lymph node dissection
• Peri-operative hypertensive crisis (SBP 270 mmHg) and VPCs were noted during surgery

→ Check EKG and cardiac enzyme: LBBB, mild elevated troponin-T
• Denied chest pain, chest tightness, cold sweating, radiation pain

→ Plan: Keep cardiac enzyme follow up

2024/11/30

• Complained about face and bilateral hand numbness
• Lab: hypocalcemia

2024/12/02POD 2

ADM

OP day
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• Admitted for scheduled operation
• Pre-op survey: generally normal

2024/11/29

• Bilateral total thyroidectomy + left neck level II-IV lymph node dissection
• Peri-operative hypertensive crisis (SBP 270 mmHg) and VPCs were noted during surgery

→ Check EKG and cardiac enzyme: LBBB, mild elevated troponin-T
• Denied chest pain, chest tightness, cold sweating, radiation pain

→ Plan: Keep cardiac enzyme follow up

2024/11/30

• Complained about face and bilateral hand numbness
• Lab: hypocalcemia

2024/12/02

• Persisted face and bilateral hand numbness, leg twitching also noted
• EKG: intermittent LBBB
• Lab: hypocalcemia and hypokalemia

2024/12/03

POD 2

POD 3

ADM

OP day
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• Pathology report: Papillary carcinoma, pT3bN1bM0, stage II
• Discharged under stable condition
• ENT and CV OPD follow up

2024/12/05POD 5
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• Pathology report: Papillary carcinoma, pT3bN1bM0, stage II
• Discharged under stable condition
• ENT and CV OPD follow up

2024/12/05POD 5

• Fair post-operative condition
• Arrange I-131 treatment
• Prescribe Thyroxine and Calcitriol

2024/12/09

OPD
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• Pathology report: Papillary carcinoma, pT3bN1bM0, stage II
• Discharged under stable condition
• ENT and CV OPD follow up

2024/12/05POD 5

• Fair post-operative condition
• Arrange I-131 treatment
• Prescribe Thyroxine and Calcitriol

2024/12/09

OPD

• Follow up for new onset LBBB after hypertensive crisis, r/o ICMP
• Thallium scan: no significant inducible myocardium ischemia
• UCG: fair LV contractility (LVEF: 57%), decreased LV strain over basal inferoseptum
• Prescribe Plavix and NTG (PRN)

2024/12/17

CV OPD
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• Pathology report: Papillary carcinoma, pT3bN1bM0, stage II
• Discharged under stable condition
• ENT and CV OPD follow up

2024/12/05POD 5

• Fair post-operative condition
• Arrange I-131 treatment
• Prescribe Thyroxine and Calcitriol

2024/12/09

OPD

• Follow up for new onset LBBB after hypertensive crisis, r/o ICMP
• Thallium scan: no significant inducible myocardium ischemia
• UCG: fair LV contractility (LVEF: 57%), decreased LV strain over basal inferoseptum
• Prescribe Plavix and NTG (PRN)

2024/12/17

CV OPD

• Dizziness and four limbs numbness for 3 days
• Hypocalcemia related → Treated with Vitacal then discharged

2025/01/02
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OPD

2025/01/20~
• Regular lab data follow up

2025/01/03
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OPD

2025/01/20~
• Regular lab data follow up

2025/01/03

• Admitted for scheduled I-131 treatment

2025/02/03

ADM

• I-131 treatment, 100 mCi oral
• Mild nausea

2025/02/05
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OPD

2025/01/20~
• Regular lab data follow up

2025/01/03

• Admitted for scheduled I-131 treatment

2025/02/03

ADM

• I-131 treatment, 100 mCi oral
• Mild nausea

2025/02/05

• Discharged under stable condition

2025/02/07
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• I-131 cancer workup: 
Intense radioiodine uptake at L’t thyroid region and LN at R’t upper mediastinum level VII
No other obvious distant metastasis detected

2025/02/12



Final diagnosis
• Thyroid papillary carcinoma, left level II-IV metastatic carcinoma, pT3bN1bM0, stage II, 

status post bilateral total thyroidectomy + left neck dissection on 2024/11/30
status post I-131 treatment on 2025/02/05

• Postoperative hypoparathyroidism, causing hypocalcemia

• Hypertensive heart disease
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Discussion
Parathyroid

Hypoparathyroidism
Parathyroid gland identification and Vascular assessment 
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Surgical anatomy of the parathyroid glands

• 84% have four parathyroid glands
13% have additional glands 
< 3% have only three glands

• Ectopic parathyroid glands:
Parathyroid tissue may co-locate with tissues that have a similar 
embryologic development

102 patients with persistent or recurrent hyperparathyroidism, ectopic 
glands were found in:
paraesophageal position 28%, mediastinum 26%, intrathymically 24%, 
intrathyroidally 11%, in carotid sheath 9%, high cervical position 2%
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UpToDate - Surgical anatomy of the parathyroid glands
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UpToDate - Surgical anatomy of the parathyroid glands



Surgical anatomy of the parathyroid glands

• Blood supply:
Artery:
branches of the inferior thyroid artery
(superior parathyroid glands can also be supplied by branches of the 
superior thyroid artery in 15~20% of patients) 
80% have a single arterial supply 
15% have a dual artery supply 
5% have multiple arterial supply

Vein:
superior, middle, and inferior thyroid veins that drain into the internal 
jugular vein or the innominate vein
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UpToDate - Surgical anatomy of the parathyroid glands



Parathyroid preservation

• Parathyroid glands should not be removed during thyroid surgery unless they 
are grossly invaded by a thyroid malignancy or become severely ischemic 
during dissection. 

• Parathyroid gland can be autotransplanted into a well-vascularized muscle 
such as the strap or sternocleidomastoid muscles

• Before transplantation, frozen section of a small portion of the gland may be 
performed to ensure that the tissue is indeed of parathyroid origin, rather than 
of a metastatic lymph node or a portion of the thyroid gland.

• Fine-needle aspiration followed by rapid intraoperative PTH measurement of 
the aspirate is another way to confirm parathyroid tissue.
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UpToDate - Thyroidectomy
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Hypoparathyroidism and hypocalcemia

• Symptoms of hypocalcemia
Mild: paresthesia around the lips, mouth, hands, and feet
Moderate: muscle twitches or frank cramps
Severe: trismus or tetany

• Transient hypoparathyroidism: 0.3~49% of patients after thyroidectomy
Permanent hypoparathyroidism: up to 13%

• Therapy goals:
relieve symptoms, raise and maintain the serum calcium concentration
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UpToDate - Thyroidectomy
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Introduction

• Hypoparathyroidism is an endocrine disorder characterized by low 
calcium and absent or insufficient circulating parathyroid hormone

• Most common: surgical injury 
Less common: autoimmune or genetic disorders

• Permanent postoperative hypoparathyroidism (failure of functional 
recovery 6 to 12 months after thyroidectomy) rate range from 4%~12%

• Identification and preservation of parathyroid glands remains 
challenging despite advances in surgical techniques.
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JAMA Otolaryngol Head Neck Surg. 2023;149(3):253-260



Introduction

• The morbidity associated with hypoparathyroidism following thyroid 
surgery:
→ Decreased quality of life
→ Kidney, neurologic, and musculoskeletal complications

• Management of permanent postoperative hypoparathyroidism: 
→ Calcium supplements, activated vitamin D, magnesium, thiazide 
diuretics, phosphate binders, dietary/lifestyle changes, and recombinant 
human intact PTH

• Using surgical technologies to prevent PG injury is therefore important
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JAMA Otolaryngol Head Neck Surg. 2023;149(3):253-260



Parathyroid Gland Identification

• NIR fluorescence systems for thyroid surgery can be divided into 2 
groups: probe based and camera based

• The NIRAF imaging can identify 90% to 100% of PGs with 90% to 100% 
sensitivity and accuracy

• In one study, when compared concurrently in the same set of 20 
patients, probe-based NIRAF was more sensitive in PG identification vs 
camera image–based NIRAF (detection rate of 97% and 91%, 
respectively)

55

JAMA Otolaryngol Head Neck Surg. 2023;149(3):253-260



Near-Infrared Autofluorescence

• Autofluorescence occurs when certain endogenous tissue fluorophores 
(molecules with specific characteristics with respect to light) 
spontaneously re-emit light of longer wavelengths (lower energy) after 
illumination by light of shorter wavelengths (higher energy)

• PGs were reported to autofluorescence 2-11 times brighter than 
surrounding tissues, including thyroid tissue, under near-infrared (NIR) 
light at ~820 nm

• When laser light of 785 nm wavelength illuminates PGs, they 
spontaneously emit light in the near-infrared spectrum with a peak at 
820-830 nm, which can be seen using detection fiber probes or cameras 
specially developed to detect light in the NIR spectrum.

56

JAMA Otolaryngol Head Neck Surg. 2023;149(3):253-260
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Parathyroid Gland Vascularization

• Intraoperative assessment of parathyroid perfusion:
Indocyanine green (ICG) can be injected before thyroid resection to 
identify PG feeding vessels
Others: laser speckle contrast analysis-based angiography, OCT 
angiography, and photoacoustic angiography

• NIRAF in conjunction with ICG imaging may provide information about 
perfusion and perhaps postoperative PG function

• Camera-based NIRAF detection methods and predissection ICG injection 
may provide a spatial guide of PG and associated vascular anatomy
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• Emerging technologies hold promise to improve PG identification and 
preservation during thyroidectomy

• An integrated system enabling early PG identification and prediction of 
postoperative PG function is not yet available

• Additional research is needed to standardize NIRAF signal quantification, 
standardize the parameters of ICG injection (dosing, timing of injection, 
and signal quantification), enable this technology to predict 
postoperative PG function

Take home message
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