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ABSTRACT 

Radioactive Iodine (RAI) is widely used in the treatment of thyroid 

cancer. RAI is used after thyroidectomy to ablate the residual normal 

thyroid remnant, as adjuvant therapy, and to treat thyroid cancer 

metastases.  Leukemia is a rare complication of 
131

I therapy, usually 

occurring after cumulative dosages of more than 800 mCi and with 

intervals between doses of less than 12 months. It occurs in less than 

2% of thyroid cancer patients and is associated with a poor therapeutic 

response and prognosis. We report the occurrence of acute 

myelogenous leukemia in a 78-yr-old woman had recurrent papillary 

thyroid carcinoma and long history with radioiodine therapy. Our patient was died after 

suffering from pancytopenic myeloid leukemia.  
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INTRODUCTION  

Radioactive iodine has been used to treat hyperthyroidism since 1940.
[1] 

Radioidine (
131

I) is 

used in the treatment of thyroid cancer since 1946 in order to eliminate residual thyroid tissue 

following total or near total thyroidectomy for papillary or follicular carcinoma large than 1 

to 1.5 cm and to treat metastatic disease.
[2-8] 

Acute risks associated with RAI therapy include 

nausea and vomiting, ageusia (loss of taste), salivary gland swelling, and pain. Longer-term 

complications include recurrent sialo-adenitis associated with xerostomia, mouth pain, dental 

caries, pulmonary fibrosis, nasolacrimal outflow obstruction, effect on fertility, and second 

primary malignancies.
[2,9-12] 

Some authors feel that the risk of a secondary tumor associated 

with 
131

I therapy is low and lacks clinical impact.
[13,14]

 The relative risk approximates 1.21 to 

1.9 per 10,000 patient years compared to the general population and is greatest for 

hematologic malignancies.
[15,16]

 Leukemia is rare complication or late effect of exposure to 
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RAI therapy and was first reported in 1955, almost all the cases have occurred after 

cumulative dosage of more than 800mCi, in patients more than 50 years of age and with 

intervals between dosage of RAI less than 12 months. Although cases of patients developing 

leukemia after multiple doses of radioactive iodine are reported, the link with the treatment is 

still a matter of debate.
[6,8,16-18] 

We report female  patient 78 years old female who were 

admitted to National oncology center, Aden, Yemen after accumulative dosage of RAI, this is 

first case registered in our center of AML following RAI of recurrent papillary carcinoma of 

thyroid gland. 

 

CASE REPORT 

A 78 year-old female, Yemeni presented to the National Oncology Center-Aden (NOC-Aden) 

in April 26/2016 with a history of recurrent papillary carcinoma of thyroid gland. In 2007; 

She diagnosed as papillary thyroid cancer and underwent thyroidectomy and treated with 

multiple doses of radioactive iodine. The patient from that time was healthy and free of 

complain. 

 

In 12/2015; she was complain of productive frank bloody cough, moderate amount, no clots, 

not associated with shortness of breath and no chest pain, there was no neck swelling no 

difficulty with swallowing, no change in the patient voice, there was no heat intolerance, 

there was constipation, and no other symptoms related to her presentation. The patient was 

then subjected to low dose of 
131

I, the dose was 4 mci in reevaluation which showed two 

diffuse areas of radiotracer uptake seen at anterior part of neck at both sides of trachea and 

diffuse radiotracer uptake was seen in both lung. The laboratory investigation of 

thyroglobulin was 2346 ng/ml (1.4-78 ng/ml) and thyroid stimulating hormone (TSH) 

58.7uIU/ml (0.35-4.94). The debulking thyroidectomy was done. The histopathology report 

Was confirming of  recurrent papillary thyroid carcinoma. After that she received 110 mci 

131
I and post ablation scan which showed diffuse area of abnormal radiotracer uptake seen in 

both lung fields and there was complete removed of neck mass . 

 

In April 2016; the patient presented in our NOC-Aden was complain of signs and symptoms 

of pancytopenia. The laboratory examination of hemoglobin (Hb) 7.3 g/dl, white blood cell 

(WBC) 3000 /cmm and platelet count 14.000/cumm, peripheral blood film picture of 

pancytopenia and present of blast cells. A bone marrow examination was consistent with 35% 

of atypical blast cells, acute myelomonoblastic leukemia (M4 of French-American-British 

FAB) confirmed by immunophenotyping (Figure 1). 
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Figure 1: Bone marrow cytology; pancytopenia  and presence of  myelomonocytic blasts 

infiltration 

 

DISCUSSION  

Radioactive iodine therapy has been one of the most important modalities in management of 

toxic nodular goiter, Grave disease, and thyroid cancer. The relative risk of secondary acute 

myeloid leukemia in thyroid cancer patients is higher in those treated with RAI than those 

without.
[10,18]

 

 

Therapy-related acute myeloid leukemia (t-AML) is well described after chemotherapy or 

radiotherapy for diverse malignancies. Radioisotope therapy is also recognized as a less-

common cause of t-AML and occurs in less than 2% of thyroid cancer patients and is 

associated with a poor therapeutic response and prognosis.
[19-23] 

Ionizing radiation like 

radioiodine-induced sub-lethal damage to bone marrow, which leads to chromosomal 

aberrations and oncogene activation causing hematological malignancy, are 

postulated.
[3,6,10,18-19] 

 

This case had recurrent papillary thyroid carcinoma and transformed to acute myeloid 

leukemia (M4) after receiving multiple doses of 
131

I. In compare with other studies; Jain 

Ankit et al 2009, report a case of papillary carcinoma of the thyroid treated with 80 mCi RAI 

who later developed acute myeloid leukemia.
[6]

 Bitton R et al (1993) also reported the 

occurrence of acute myelogenous leukemia in a 28-year-old woman 14 months after 

receiving a total dose of 300 mCi
131

I for metastatic follicular thyroid cancer
2
. Oscar Boutros 

et al (2014) reported the case of a young woman who developed AML with monocytic 

differentiation and Trisomy 8 cytogenetic abnormality after RAI treatment for thyroid 
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papillary carcinoma.
[20]

 Ji Hun Jeong et al (2012) reported a case of a 38-year-old woman 

who developed t-AML (M4) with inv(16)(p13.1q22) with markedly increased eosinophils, 

and K-ras mutation were noted after treating her for thyroid cancer with a single low intensity 

dose of
[131 

I.
18]

 

 

A study research by Mijeong IM et al (2008) reported four cases of secondary hematologic 

malignancy, who received iodine therapy for thyroid cancer after thyroidectomy: two cases of 

acute lymphoblastic leukemia with t(9;22)(q34;q11.2), a case of MDS with 5q deletion, and a 

case of MDS with normal karyotype. Three cases of hematologic malignancy have developed 

after cumulative dosage of less than 800 mCi. The treatment intervals in two cases were less 

than 12 months, and the other two cases had I131 therapy only once.
[24] 

Focosi et al  (2007) 

reported two patients who were admitted to their clinic 12 and 17 years after very low-dose 

radioiodine exposure for thyroid diseases with acute myeloid leukaemia and follicular 

lymphoma.
[8]

 Trikalinos NA et al (2013) described a patient with acute erythroid leukemia 

after radioactive iodine administration for papillary thyroid cancer, with an unbalanced 11;18 

translocation resulting in three copies of 11q, including the MLL gene.
[19] 

There are also case 

reports of acute lymphoblastic leukemia including Ph+ ALL following RAI therapy.
[25]

 

 

In those studies revealed patients at risk are generally in women and have received a 

cumulative dose from 8 mCi to 800 mCi. The risk is greatest when this large dose has been 

given over a short period of time (6 to 12 weeks) and with cytogenetic abnormality. Although 

others studies revealed that hematological malignancy developing in patients treated with any 

dose of 
131

I therapy. Regular follow up is mandatory for all these patients irrespective of RAI 

dose received. As the advantages of RAI therapy have been proven beyond doubt in thyroid 

malignancies, all patients should receive the benefits of this time-tested therapy. To minimize 

the risk for leukemia there should be a 1 year interval between therapies and a total 

cumulative dose of administered activity should not to exceed 800 mCi. It is important to 

note that the mortality from recurrence of thyroid carcinoma exceeds that from leukemia by 4 

to 40 fold.
[20,26-27]

 

 

CONCLUSION 

The case presented here is a rare case in t-AML that developed after recurrent papillary 

thyroid cancer with radioiodine therapy in different interval times with unclear mechanism. 

In different studies revealed the developing of secondary acute leukemia (SAL) not related to 
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the dose of 
131

I, because it may develop at any dose but more related to the short time of 

exposure to 
131

I.  

 

Recommendation 

The patient should be followed regularly both clinically and hematologically for development 

of leukemia or other hematological malignancies.  

 

This type of complications stresses the need for specific research programs focusing on the 

risk factors that influence the occurrence of secondary acute leukemia (SAL) in cancer 

survivors. However, the possibility that the emergence of SAL can be connected just as much 

to environmental factors as to thyroid cancer cannot be excluded and larger scale studies may 

help to identify them. 
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