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A B S T R A C T 

Background 

Distant metastases of thyroid cancer are rare and are usually pulmonary or skeletal.  We report here the case 

of a patient who presented with a multi-metastatic thyroid cancer with unusual localizations, that was 

complicated by convulsions and left hemiplegia during a post-operative RAI (RadioActive Iodine) therapy. 

Case presentation 

A 71-year old male patient, with a past history of left hemithyroidectomy 30 years ago and no available 

histopathologic report. He presented with a left lower limb deficit that had begun about a year ago. A 

cerebral MRI found a fronto-parietal lesion. The neck ultrasound showed a 55mm nodule of the remaining 

right thyroid lobe. The CT scan showed multiple bilateral pulmonary nodules suspected of metastases, as 

well as a 77mm right adrenal mass. Biopsies of the left basal pulmonary nodule and adrenal gland weren’t 

conclusive. The blood tests showed normal adrenal function, and a serum Thyroglobulin (TG) concentration 

at 417 ng/mL. The principal diagnostic hypothesis was an adrenocortical tumor with cerebral, pulmonary 

and thyroid metastases. The patient underwent a right adrenalectomy through laparotomy and completion 

thyroidectomy at the same time. The histopathology demonstrated a follicular variant of papillary thyroid 

carcinoma with adrenal metastasis (pT3N0M1R0). The patient received 100mCi RAI therapy after LT4 

withdrawal 2 months post operatively and 10 days after the last session of cerebral radiotherapy. The 

principal diagnostic hypothesis was an acute hypothyroidism caused by RAI therapy. The neurological 

deficit lasted 6 weeks followed by a full recovery. At 4 and a half years, the patient was still asymptomatic. 

The CT scan showed stability of all pulmonary and cerebral lesions. The TG was 3.9 ng/mL with persistently 

negative anti-thyroid antibodies, the TSH was 0.03 U/mL (under 175 g/day of Levothyroxin). 

Conclusion 

We reported a rare case of recurrent papillary thyroid cancer with adrenal, cerebral and pulmonary 

metastases. The patient underwent a completion thyroidectomy and an adrenalectomy. After receiving his 

RAI dose, he developed a left hemiplegia. The principal diagnostic hypothesis was an acute hypothyroidism 

caused by RAI. After all, the RAI therapy was beneficial despite this complication and the patient had since 

 

then improved to his pre-diagnostic state. 
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Background 

Distant metastases of thyroid cancer are rare and are usually pulmonary 

or skeletal. Their presence at the initial diagnosis is a poor prognostic 

factor regardless of the histologic type, and they entail a significant 

reduction in survival. We report here the case of a patient who presented 

with a multi-metastatic thyroid cancer with unusual localizations 

(cerebral, adrenal, and pulmonary), that was complicated by convulsions 

and left hemiplegia during a post-operative RAI (RadioActive Iodine) 

therapy. 

Case Presentation 

A 71-year old male patient, with a past medical history of type 2 diabetes 

diagnosed a year earlier, dyslipidemia, and left hemithyroidectomy 30 

years ago with no available histopathologic report. He presented with a 

left lower limb deficit that had begun about a year ago. There was no 

history of weight loss nor headaches. 

 

The physical examination showed a very active patient with no altered 

mental status and no malnutrition. A cerebral MRI found a solitary 

irregular fronto-parietal lesion without contrast uptake, with an 

important surrounding edema. There was also a 5-cm thyroid nodule. 

 

The neck ultrasound showed a solid macronodule of the remaining right 

thyroid lobe, measuring 55 x 32 x 41 mm with the following 

characteristics: hypoechoic, heterogenous, with central and peripheral 

vascularization. There were no visible cervical lymph nodes. The FNA 

(Fine Needle Aspiration) of the thyroid nodule was non-conclusive. 

 

The full body CT scan showed a sizable thyroid nodule in the right lobe 

measuring 45 mm, without any pathologic cervical nor mediastinal 

lymph nodes. There were multiple bilateral pulmonary nodules 

suspected of metastases, as well as a right adrenal mass measuring 77 x 

44 mm with a strong arterial vascularization and central necrosis, 

suspected initially as an adrenocortical tumor or a pheochromocytoma. 

Additionally, there were heterogenous para-aortic lymph nodes of 10 

mm. There were no skeletal lesions. 

 

The 18-FDG PET scan showed a hypermetabolic activity of the thyroid 

nodule and of a left basal pulmonary nodule, with a lesser intensity of 

the adrenal mass (less than that of the liver). An ENT (Ear-Nose-Throat) 

examination complete with a nasolaryngoscopy did not find any 

abnormalities. The vocal cords mobility was normal. 

 

A biopsy of the left basal pulmonary nodule wasn’t conclusive. 

 

A biopsy of the thyroid nodule found some cellular hyperplasia without 

signs of malignancy. The cells expressed the Thyroglobulin (TG) and 

the nuclear marker TTF-1 without expression of Calcitonin. There was 

no BRAF mutation. 

 

The blood tests showed normal adrenal function, and a serum TG 

concentration at 417 ng/mL. At this point, the principal diagnostic 

hypothesis was an adrenocortical tumor with cerebral, pulmonary and 

thyroid metastases. 

The patient underwent a right adrenalectomy by laparotomy and 

completion thyroidectomy at the same time. The para-aortic lymph 

nodes were not removed. 

 

The postoperative course was simple, and the patient was discharged on 

the 6th postoperative day with a prescription of 150 g/day of 

Levothyroxine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: TEP-18-FDG cerebral metastasis (34x31x20 mm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: CT scan : macronodule of the remaining right thyroid lobe 

(55x41x32 mm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: CT scan right adrenal mass measured at 77 x 44 mm 

 

The histopathology demonstrated a follicular variant of papillary thyroid 

carcinoma with adrenal metastasis. The thyroid capsule was not invaded 
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but there were multiple vascular invasions. There were no peri-thyroidal 

nor peri-adrenal pathologic lymph nodes. The resection was complete 

with negative margins for both the thyroid and the adrenal gland, and the 

tumor was classified pT3N0M1 R0. 

 

As for the cerebral metastasis, the patient received 3 doses of external 

radiotherapy 1 month post-operatively. Discussing the case in the 

TUTHYREF tumor board, a decision was made to administer a 100 mCi 

radioiodine therapy after LT4 withdrawal, so the Levothyroxin was 

stopped 5 weeks before the RAI session and was replaced by Cynomel 

12,5 g /day. 

 

The patient received 100 mCi RAI therapy 2 months post-operatively 

and 10 days after the last session of cerebral radiotherapy, under the 

cover of corticosteriods. 

 

The blood work pre-RAI showed a serum TSH at 52 U/mL, a TG at 

322 ng/mL, and normal levels of anti-thyroid antibodies. The I131 

scintigraphy found multiple localizations of hypermetabolic activities in 

the brain, neck, lungs, scapula, pancreatic tail, left adrenal gland, right 

para-iliac, and lower limbs. 

 

Two days after administering the RAI dose, the patient developed a 

hemiplegia and a hemi-anosognosia, causing an accidental fall. An 

urgent cerebral CT scan showed comparable lesions to the pretreatment 

images. An EEG eliminated status epilepticus. The principal diagnostic 

hypothesis was an acute hypothyroidism caused by the RAI therapy. The 

patient was hospitalized in the endocrinology department then in a 

specialized reeducation unit. The neurological deficit lasted 6 weeks 

followed by a full recovery. 

 

Two months after the RAI treatment, the serum TSH was 0.05 U/mL 

under a suppressing treatment and the serum TG was 3.7 ng/mL. A CT 

scan of the chest, abdomen and pelvis 2 months after the I131-scintigraphy 

showed a partial response; the cervical lesions had disappeared, the para-

renal nodule and the para-aortic lymph nodes had a 50% decrease in size, 

the pulmonary lesions had regressed partially and there were no new 

metastatic localizations. However, there was an incidental finding of a 

distal pulmonary embolism. A doppler-ultrasound of the lower limbs 

found sural and left common femoral DVTs (Deep Venous 

Thromboses). A low-molecular-weight heparin treatment was started by 

Innohep 0.7 mL/day for 6 months. 

 

During a national tumor board discussion, it was decided to abstain from 

a second RAI dose considering the partial regression of metastatic 

lesions, and to follow up by a CT scan in 3 months. 

 

At 5 months after the RAI therapy, the patient’s general condition had 

significantly improved to his pre-diagnosis level 2 years ago; the 

physiotherapy was stopped and the neuropsychologic evaluation was 

satisfying. A full-body CT scan found partial regression of pulmonary 

and cerebral lesions, with no other metastatic localizations. The TG was 

stable at 2.1 ng/mL, the T4 at 15.6 U/mL and the TSH at 0.07 U/mL. 

The thyroid-hormone replacement therapy was maintained by 175 

g/day of Levothyroxin. 

 

A follow-up EEG was done after 1 year of the neurologic disorders, 

which was normal. At 1 and a half year of the surgery, the patient was 

asymptomatic. The chest-abdomen-pelvis CT scan showed stability of 

the 3 pulmonary nodules, a partial regression of the right frontal lesion, 

and a stability in the contrast uptake in the left temporo-occipital area of 

2 mm. 

 

At 3 and a half years, the patient was still asymptomatic. The CT scan 

showed stability of all pulmonary and cerebral lesions. At 4 years, the 

TG was 3.9 ng/mL with persistently negative anti-thyroid antibodies, the 

TSH was 0.03 U/mL (under 175 g/day of Levothyroxin). The HbA1C 

was 5.9%. 

 

Discussion 

 

Our initial diagnostic hypothesis was a multi-metastatic adrenocortical 

tumor, given that the biopsies from the thyroid and the lung were non-

conclusive. Finally, the diagnosis was a recurrent follicular variant of 

papillary thyroid cancer with cerebral, pulmonary and adrenal 

metastases. 

 

A few cases of adrenal metastasis of thyroid cancer are described in the 

literature. Blanchet et al reported 2 cases in a literature review the first 

was in a patient operated for a well-differentiated follicular carcinoma, 

then developed right adrenal metastasis 12 years after the surgery and 

the RAI therapy [1, 2]. The TG was measured regularly post-operatively, 

and it showed an elevation to 149 ng/mL then the diagnosis was made 

by an abdominal CT. The histopathologic analysis of the adrenal gland 

confirmed the diagnosis. The TG decreased to 0.9 ng/ml 5 months post-

operatively. This case demonstrates the importance of long-term follow-

up by TG in these cancers. The second case was a 66-year old patient 

diagnosed with an invasive Hürthle-cell carcinoma with synchronous 

metastasis at diagnosis [3]. Blanchet et al had then established a protocol 

for similar cases they begin with looking for incidentalomas, then in case 

of significant uptake on the full-body I131 scintigraphy and elevated TG, 

an adrenalectomy is indicated. Indeed, this technique of tumoral mass 

reduction should allow for a better result of the post-operative I131 and 

the suppressive hormonal therapy on the microscopic remnants of the 

tumor [1]. 

 

Zao et al described the case of a 57-year old patient operated for a 

follicular thyroid cancer followed by RAI therapy because of elevated 

TG level (890 g/L) [4]. The SPECT/CT showed a positive signal in the 

cervical region, in both lungs, and an adrenal gland. Seven months later, 

the patient presented with neurological problems and the SPECT/CT 

showed cerebral metastases. Therefor he received a 2nd dose of RAI and 

a cerebral radiotherapy. The similarity here with our case is astounding, 

but this patient passed away afterwards. The authors’ conclusion was 

that the CT in addition to the I131 scintigraphy are the ideal imaging 

modalities to localize and confirm the unusual and rare metastatic lesions 

of differentiated thyroid cancer. 

 

Fedala et al., reported the principal unusual localizations of metastatic 

differentiated thyroid cancers in a retrospective study of 485 patients 

collected over 26 years [5]. They are rare (1.85%), more common in 

women (67%) and in the follicular variant of papillary carcinoma (66%). 

The mean age of metastasis diagnosis is 53 years, 3 years after the initial 

diagnosis of thyroid cancer. In total, 55% of patients were at stage IV. 

The diagnosis of metastasis was made in 89% of cases through a 

metastatic work-up. In the remaining cases, the metastasis was the initial 
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finding which led to the discovery of the thyroid cancer. The 

localizations were hepatic (55%), adrenal (44%), cerebral, cerebellar, 

renal and cutaneous (11%). They were symptomatic in 55% of patients 

and diagnosed in a context of multiple metastases (bone, lungs) in 67% 

of cases. The follow-up showed a 22% mortality rate, higher in case of 

adrenal metastasis (55%), and a morbidity of 78%. The median survival 

time was 3 years. In short, metastatic differentiated thyroid cancer are 

becoming more frequent, mostly asymptomatic, indicate a poor 

prognosis, and must be looked for in multi-metastatic contexts. 

 

An article reported a multi-metastatic (bone, lungs) papillary thyroid 

cancer in a 47-year old patient with bilateral adrenal metastases, 

diagnosed during RAI therapy with I131 scintigraphy [6]. Bilateral 

adrenal tumors are classically suggestive of metastases [1]. 

 

An article reported the case of a 57-year old patient operated for adrenal 

metastasis of a follicular thyroid cancer with a heart thrombus. The 

follow-up showed diffuse metastases resulting in the patient’s death 9 

months post-operatively. Follicular carcinomas represent about 20% of 

thyroid cancers, more frequently in women older than 50 years and in 

areas with iodine deficiency. Visceral metastases ate frequent while the 

adrenal localizations are exceptional [7].  

 

Brient and al studied differentiated thyroid cancer with liver metastases 

in a series of 14 patients. The development of liver metastases from 

differentiated thyroid cancer is a very poor prognostic sign. Tyrosin 

Kinase Inhibitor chemotherapy, in particular, is promising in curing this 

type of metastasis in some patients [8]. 

 

The literature reports a case of thyroid metastasis of an adrenocortical 

tumor 41 years after the initial diagnosis of the original tumor [9]. 

Thyroid metastases are rare, representing less than 4% of all thyroid 

neoplasms, and can occur many years after the initial tumor diagnosis. 

Nixon et al. studied the origin and the treatment of thyroid metastases 

[10]. In their series, the clear-cell renal carcinoma was the most frequent, 

while in the post-mortem studies the pulmonary tumors were the culprit. 

Thyroidectomy could allow for a long-term local control when the 

thyroid metastasis is uniquely present, but it’s rarely indicated in case of 

multi-metastases. To resume, these are complex clinical situations that 

should be discussed in tumor boards and managed depending on the 

primitive cancer, the number of metastases and the existent 

comorbidities of the patient. 

 

Mirallié et al. studied the management and prognosis of metastases to 

the thyroid gland. Intra-thyroidal metastases are rare, but the diagnosis 

should be kept in mind when patients have a history of cancer (mainly 

renal cancer). Numerous patients had had diffuse metastases [11]. 

 

At 4 years post operatively, our patient – who is multi-metastatic – is 

doing very well; he has no neurological symptoms, the TG is stable, the 

pulmonary and cerebral lesions have regressed partially, and all other 

metastatic foci have disappeared. Wang et al reported that the 5-year 

survival rate in patients with multi-metastatic thyroid cancer was less 

than that of patients with a single metastasis (15.3% vs 77.6% 

respectively, p<0.001) [12]. 

 

RAI therapy was beneficial despite the acute neurological complication. 

In 6 weeks, the patient had regained his normal physical condition as the 

one before the diagnosis. A few cases of post-RAI convulsions were 

described in the literature but without a persistent neurologic deficit. To 

prevent this, the duration of the gap between the RAI therapy and the 

external cerebral radiotherapy as well as the treatment by IV 

corticosteroids (Solumedrol or even Mannitol) to reduce brain edema 

should be discussed. 

 

Conclusion 

 

We reported a rare case of recurrent papillary thyroid cancer with 

adrenal, cerebral and pulmonary metastases. The patient underwent a 

completion thyroidectomy and an adrenalectomy at the same time. After 

receiving his RAI dose, he developed a left hemiplegia. The main 

neurologic causes were eliminated (grand mal seizure and progression 

of cerebral lesions). The principal diagnostic hypothesis was an acute 

hypothyroidism caused by RAI therapy. Finally, the RAI therapy was 

beneficial despite this complication and the patient had since then 

improved to his pre-diagnostic state. 
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