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ABSTRACT 
 

Spindle epithelial tumour with thymus-like differentiation (SETTLE) is a rare tumour of the 

thyroid. It is even rarer when it occurs in pregnancy.  In this case report, we present a case of a 30 

year old  pregnant patient diagnosed with SETTLE tumour.  She initially presented a lump on her 

neck during her third trimester, she was clinically euthyroid.   The biopsy of the neck lump revealed 

a SETTLE tumour . As the best time for surgery for this situation is unclear, the management is a 

challenge for both doctors and patient. In view of the indolent nature of the tumour and her 

condition, decision was made for a delayed Computed Tomography (CT) scan for complete 

assessment and for total thyroidectomy post-partum. A total thyroidectomy was successfully 

performed 2 months after delivery with no immediate maternal or foetal complication. In patients 

with SETTLE tumour, it appears safe to delay the thyroidectomy until after the post-partum period. 

To the author’s knowledge, this is the only SETTLE tumour in a pregnancy that has ever been 

reported. 
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Introduction  

Pregnancy-associated cancer was defined as a malignancy detected during pregnancy or 

within 2 years of delivery (38). While enlargement of the thyroid gland in pregnancy is commonly a 

physiological change related to pregnancy, in rare occurrences it can be due to thyroid malignancy. 

The reported incidence rates of differentiated thyroid cancer in pregnancy vary from 3.6 to 14 per 

100,000 live births. The majority of thyroid cancers are classified as papillary thyroid cancer (88%) 
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and follicular thyroid cancer (9%). Thyroid cancer in pregnant patients is not unusual. 

Approximately 10% of thyroid cancers are diagnosed during pregnancy or during the post-partum 

period. The diagnosis of a thyroid tumour during pregnancy can cause anxiety about the optimal 

timing of recommended treatments.  Management of thyroid cancer during pregnancy is a 

challenge. American Thyroid Association (ATA) guidelines recommended surgery after delivery 

for patients diagnosed with thyroid cancer during pregnancy that do not present any aggressive 

features, total thyroidectomy with or without lymph nodes dissections is recommended during 

second trimester if aggressive features are present.  

 
SETTLE was first formally characterized by Chan and Rosai in 1991 as family of tumour 

arising from either ectopic thymus or rudimentary brachial pouches that retained their potential to 

differentiate along the thymic line. Predominantly it affects children and young adults, and best 

classified as low grade malignant neoplasm due to its indolent growth, low mitotic activity, rare 

focal necrosis and delayed blood-borne metastases at the time of diagnosis.  Its malignant potential 

can be underestimated because of the lack of long-term follow-up in published literature.  Herein,  

we report a case of SETTLE in Pregnancy.  Ethical approval from Clinical Research Centre of 

Hospital Putrajaya and written consent from patient were obtained. This study aims to discuss the 

severity of SETTLE in pregnancy and offer recommendations on the management based on our 

experience and literature review. 

 

Case History 

A 30 year old patient in her fourth pregnancy with three previous life births at 32 weeks of 

gestation. She does not have any medical illness. She presented to the outpatient clinic with a 

history of 2 years of anterior neck swelling, present since her third pregnancy, but she did not 

receive any treatment. This neck swelling was persistent and progressively increasing in size over 

the past 2 months. She did not experience any compression or direct infiltration symptoms, or any 



 

 

hyperthyroid or hypothyroid symptoms. On physical examination, there is a hard, non mobile 

anterior neck swelling measuring around 8cm by 7cm which extends to the left side of her neck. 

Laboratory evaluation revealed normal thyroid hormone levels. Fine-needle aspiration cytology 

(FNAC) from another center was consistent with medullary carcinoma and patient was investigated 

for evidence of MEN-II syndrome for which the relevant investigations were negative. 

Subsequently, she defaulted follow up until 2 months post-partum at which point she was referred 

to our centre as she developed ptosis of the left eye. Otherwise, She reported that her neck swelling 

did not increase or decrease in size since her last appointment.  

Upon physical examination in our centre, neck examination showed a hard, non mobile, 

nodular anterior neck swelling measuring 8 by 7 cm extending to the left side of the neck.  Eye 

examination showed slight ptosis of the left eye, otherwise her visual axis, iris and pupil are normal. 

Fundoscopy showed a normal bilateral funds macula and peripheral retina. Magnetic resonance 

imaging (MRI) of the brain was done which showed no significant changes. Lumbar puncture was 

done to rule out leptomeningeal metastasis and was negative.  She was diagnosed to have isolated 

3rd nerve palsy and was decided for conservative management.  

Ultrasound guided left thyroid mass biopsy was done which revealed a spindled tumour 

cells with intervening fibrovascular stroma.  The spindle cells have elongated nuclei with scant 

cytoplasm. The cytoplasmic border is ill-defined.  Mitotic figures are inconspicuous. Few glandular 

structures are noted. Immunohistochemical study shows the tumour cells are negative for 

Calcitonin, Chromogranin, Synaptophysin, TTF-1, Thyroglobulin, CK7 and CK20.  The biopsy was 

interpreted as spindle cell lesion with differential diagnosis of SETTLE and synovial sarcoma.  

Computed Tomography (CT) scan post biopsy revealed a large heterogeneous mass with cystic 

components within at the left side of the neck, arising from the left thyroid gland, measuring 7.0cm 

x 8.0cm x 10.5cm with enlarged, matted right cervical (level III, IV and V) and supraclavicular 

lymph nodes. The largest at level III measures 2.2 x 1.8cm, sub-centimetre left cervical and sub-

mental nodes. ( Referrence with Figure 1 and 2)  



 

 

 

 

Figure 1     Figure 2 

(Figure 1 and 2 show the computed tomography of patient with large heterogenous mass with some 

cystic components within) 

Patient underwent total thyroidectomy with left modified radical neck dissection.  Intra-

operative findings showed left thyroid adhering to infrahyoid muscles anteriorly and to 

sternocleidomastoid muscle laterally and to cricothyroid muscle posteriorly. Enbloc resection of the 

muscles was done. Level II left cervical lymph nodes was removed. Because her right thyroid gland 

was only adhered to the strap muscle, enbloc resection was also done. Patient was discharged well 

about a week after surgery with thyroid and calcium supplements. There is no oncologic treatment 

given and she was on a 6 monthly follow up in our centre. Patient remained disease-free to date, 3 

years following surgery.  

 

Pathological Findings 

Gross and Histological Appearances 

 The resection consisted of a total thyroidectomy and a modified radical node dissection. 

The thyroid gland weighed 288.2g. The left thyroid measuring around 135mm x 100mm x 60mm, 

and the right thyroid gland measuring around 55mm x 22mm x 10mm with muscle attached to its 

lower pole, measuring 65mm x 50mm x 8mm. The isthmus measuring 15mm x 12mm x 5mm.  



 

 

 Generally, the left thyroid is grossly enlarged, firm and multi-lobulated. There are muscles 

attached at the anterior part of the left thyroid gland which measure around 52mm x 22mm. The 

capsule of the left thyroid gland is intact. The right gland is normal in size, and the capsule of the 

right thyroid gland is intact. The cut section of left thyroid gland shows a pale yellowish solid 

grey- whitish tumour which occupied the whole left lobe. Fibrous septa is noted within the 

tumour which shows nodular appearance (Figure 3). The tumour is firm to hard in consistency. 

There is a minimal area of haemorrhage seen at the upper pole of the posterior part of the left 

thyroid gland.  

The cut section of right thyroid lobe and isthmus is unremarkable. There were no gross infiltration 

seen in the muscle. There is also a level II left central lymph node measuring 11mm in its widest 

dimension with homogenous brownish cut surface. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Total thyroidectomy specimen:  

Cut section of tumour shows solid and nodular 

gray-whitish tumour with intact capsule. 



 

 

 

 

 

 

 

 Histologically, from the thyroid gland, the sections of the left thyroid lobe show a fairly 

circumscribed tumour surrounded by a thick fibrous capsule. The tumour is composed of highly 

cellular spindle cells tumour separated by thick and thin sclerotic bands of collagen which formed 

a nodular appearance. The spindle shaped cells are arranged in sheets, interlacing bundles, short 

fascicles, herring bone in some areas and show slightly attenuated storiform pattern. The tumour 

cells are fairly uniformed exhibiting an elongated or oval nuclei with fine chromatin and 

inconspicuous nucleoli. The cytoplasm is eosinophilic (Figure 4). In certain areas, the spindle cells 

merge into tubulo-papillary pattern of epithelial component (Figure 5).   

 Mitoses are 2-3/10hpf. Foci of necrosis are noted. A few benign thyroid follicles are present 

at the surrounding fibrous capsule. Hyalinized stroma and myxoid area with less 

cellularity are also noted. Lymphovascular invasion is present. Tumour is less than 0.5mm from 

the nearest surgical margin. Sections from right lobe and isthmus show various sized follicles. No 

tumour cells infiltration is seen. 

 Immunohistochemistry study shows the tumour cells are positive toward CK MNF116, 

CK19, Vimentin (focal), CD99, and SMA (focal). However, are negative for EMA, TTF-1, 

Thyroglobulin, Calcitonin, S100, CD34, Chromogranin, Synaptophysin, Desmin, CD68, PAX8 and 

STAT6. The level II left central lymph node showed a reactive lymph node, there is no tumour 

cells infiltration seen.  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.  Microscopy shows biphasic tumour 

components. Tumour composed of predominantly 

cellular spindle cells tumour arranged in sheets, 

interlacing bundles, short fascicles, herring bone in 

some areas and show slightly attenuated storiform 

pattern. The tumour cells are fairly uniformed 

exhibiting elongated or oval nuclei with fine 

chromatin and inconspicuous nucleoli. The cytoplasm 

is eosinophilic. 

Figure 5.  In certain areas, the spindle cells 

merge into tubulopapillary pattern of epithelial 

component (arrow).  



 

 

 

 

 

Discussion 

SETTLE was first formally characterized by Chan and Rosai in 1991 as a family of tumours 

arising either from ectopic thymus or from remnants of brachial pouches that retained their potential 

to differentiate along the thymic line (1). The aetiology of this disease was first coined by Harach 

et. al. in 1985 under the term “thyroid spindle cell tumour with mucous cyst”.  During 

embryogenesis, at 3-4 weeks of gestation, the median anlage of the thyroid arises at the foramen 

caecum of the tongue which then migrates to the anterior neck, attached to the tongue by the 

thyroglossal duct whereas the lateral thyroid is derived from ultimobranchial body which then fuses 

with the medial anlage.  Others that derivate from the ultimobranchial body include the thyroid C 

cells, parathyroid, thymic and salivary gland tissues and it is this cascading events that lead to the 

presence of ectopic tissues in the thyroid gland, including thymic remnants which can undergo 

neoplastic transformation (15). 

 SETTLE predominantly affects children and young adults with a mean age of 19 at 

diagnosis, ranging from 2 to 59 years and a male to female ratio of 1.4:14.   In nearly all cases this 

disease presents only as a painless neck mass or enlarged thyroid and rarely presented with 

symptoms of obstruction. Though SETTLE predominantly is an indolent tumour, according to 

Gonzalo et. al., patients with follow up exceeding 5 years have a rate of metastasis up to 41% with 

the commonest site being cervical lymph nodes, lungs and mediastinum and others include pancreas  

pleura, kidney, bone and peritoneum (4).  

 The differentials include CASTLE, a highly lethal immature teratoma of soft tissues of the 

neck and thyroid, dedifferentiated thyroid carcinoma, spindle cell variant of medullary thyroid 

carcinoma, columnar cell thyroid carcinoma, and synovial sarcoma of the neck (7,16).  Spindle cell 



 

 

neoplasm is rare in thyroid cancer and has wide range of differential diagnoses.  Therefore, it needs 

a combination of clinical and radiological information together with morphological and 

immunohistochemical study to reach a diagnosis.  Fine-needle aspiration cytology normally shows 

a cellular spindle cell proliferation with mild pleomorphism which may cause a few differential 

diagnoses that are more common than SETTLE such as medullary thyroid carcinoma with spindled 

morphology and synovial sarcoma.  Thyroid biopsy and further immuno-histochemical study enable 

us to narrow down the diagnosis.  SETTLE is usually composed of spindle cells of epithelial nature 

forming fascicles, merging into glandular structures with tubulopapillary epithelial structures (2,7). 

In some cases, cysts or glands can be lined by mucinous or respiratory epithelium which are 

reminiscent of glandular structures found in the thymus (canals of Kursteiner), believed to represent 

remnants of the thymic duct, or alternatively, interpreted as derivates of the medullary duct 

epithelium (1,2,7,17-21).  While other differential diagnosis, for example a cervical thymoma is an 

encapsulated lesion with a jigsaw puzzle appearance to the lobules and consists of plump epithelial 

cells, it may also be a spindled shape, and is often admixed with lymphocytes.  SETTLE, on the 

other hand, is a biphasic tumour which shows typical merging of the spindle and epithelial cells, 

and lack of lymphocytes.  In synovial sarcoma, another differential diagnosis which is also a 

biphasic tumour, the spindle cells are generally more monomorphic, hyperchromatic with mild 

pleomorphism but manifest more mitoses (25, 38).  The Anaplastic carcinoma with predominant 

spindled sarcoma-like features is also another differential, however, it will manifest marked 

pleomorphism and high mitotic activity (40).  Another differential diagnosis will be Solitary fibrous 

tumour which is a well circumscribed tumour and composed of bland spindle cells proliferation 

with whorl pattern (39). 

 SETTLE disease is typically positive for cytokeratin and vimentin and often positive to 

alpha-SMA and negative to TTF-1, thyroglobulin, calcitonin, S100, CD5, CEA (2,9,16-30).  

Ideally, SETTLE must be distinguished from sarcomatoid anaplastic carcinoma due to it being an 

aggressive tumour with poor prognosis and histologically it reveals overt nuclear atypia, frequent 



 

 

mitoses, and necrosis.  Spindle cell variant of medullary carcinoma should also be excluded as it 

may mimic SETTLE and negative immunostaining for calcitonin and chromogranin are the 

elements that exclude it from this diagnosis. In synovial sarcoma, the immunopositivity for 

cytokeratin has patchy distribution; however, in SETTLE, the cytokeratin staining is strong and 

diffuse.  In addition, epithelial membrane antigen (EMA) positivity is regarded as a reliable marker 

for synovial sarcoma (38).  In Solitary fibrous tumour, which is another differential diagnosis, it 

shows a positive result for BCL-2, CD34 and STAT6 and negative for CK (39). 

 In our patient, the morphology is typical of SETTLE where it is a fairly circumscribed 

tumour surrounded by thick fibrous capsule and shows highly cellular spindle cells which merge 

into tubulopapillary pattern and the immunohistochemistry study shows the tumour cells are 

positive to cytokeratin and vimentin as well as SMA.  

Surgical resection is the mainstay of therapy for SETTLE and includes resection of the 

primary and oligometastatic disease.  This is a common and successful strategy in many slowly 

growing cancers.  There is no known role for adjuvant chemotherapy or radiotherapy.  Gonzalo 

Recondo et. al. studies show that in the rare cases where data are available, SETTLE is uniformly 

responsive to radiotherapy and first-line chemotherapy, demonstrating that radiation is a good 

therapeutic option.  On the basis of the available data, a combination of cisplatin, etoposide, and 

ifosfamide or of carboplatin, paclitaxel, and ifosfamide are options for metastatic disease (41). 

It is well known that papillary thyroid carcinoma (PTC) is the most common type of thyroid 

malignancy found in the population and also in the pregnant patients’ cohort.  The issue in treating 

SETTLE during pregnancy, as evidenced in our case, is the timing of surgery, taking into 

consideration the maternal and neonatal outcome.  SETTLE can be considered as a low grade 

malignancy due to the comparative long period between initial treatment and diagnosis of 

metastasis.  A planned premature delivery of gestation before term may also predispose the child to 

multiple morbidities related to prematurity.  As the patient was presented to us during her third 

trimester, decision in unison was made to time the surgery after delivery. There is no 



 

 

recommendation from the ATA guideline for the optimal timing of surgery for SETTLE in 

pregnancy.  However, it is recommended that surgery is strongly considered as delay in treatment 

can adversely affect outcome depending on tumour behaviour and timing of patient presentation 

(31).  It is also postulated that pregnancy on its own could promote growth of multi-nodular goitre. 

Rosen et. al. concluded that pregnancy may accelerate growth of thyroid cancers (32).  Kung et. al. 

studied the effect of pregnancy on thyroid nodule formation and found that there were no significant 

differences in size of nodule diameter but a significant difference in increasing nodule volume 

during pregnancy (33).  Some study subjects who had pre-existing solitary nodule developed new 

nodules as their pregnancy advanced.  According to the ATA guidelines, surgery is generally safe 

during the second trimester, but it applies only for differentiated thyroid cancer. Uruno et. al. had 

retrospectively reviewed 45 patients who had differentiated thyroid cancer during pregnancy (34) of 

which 24 patients underwent total thyroidectomy during second trimester and there were no 

immediate or long term complications from the surgery or anaesthesia. They concluded that surgery 

can be safely performed in the second trimester and surgery after delivery is also acceptable and 

recommended for non aggressive differentiated thyroid carcinomas.  

 

Prophylactic lymph-node dissection remains a debatable issue.  A study done by Franc et. al. 

has shown that even with extensive lymph node dissection, recurrences are still possible. 

Biochemical recurrence can still occur even when patient was operated at an early stage; thus, close 

follow-up on CT scans to detect recurrence should be emphasized.   However, in a study by Yen et. 

al., compartment oriented surgery (COS) could reduce rates of disease recurrence even in the later 

stages of the disease (35).  This was followed by a study by Dralle et. al., that summarized cases of 

patients who had undergone systemic lymphadenectomy where survival rates were much better than 

patients who had selective lymphadenectomy.   

 

Conclusion 



 

 

SETTLE can be considered as a low grade malignancy due to the comparative long period between 

initial treatment and onset of metastasis.  Based on our study, total thyroidectomy after delivery was 

found to have no immediate adverse outcome to maternal and neonatal well-being so far.  Long 

term observation on both mother (patient) and child should be performed, as the disease can be 

fatal, eventhough SETTLE is initially indolent.  The malignant potential of this tumor might be 

underestimated due to the lack of long-term follow-up.  In cases where a complete surgical 

resection is not possible, radiotherapy or combination chemotherapy can be effective and beneficial 

for the patient. 
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