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ABSTRACT
Follicular neoplasms of the thyroid gland are benign follicular adenoma 
and follicular carcinoma. To distinguish follicular carcinoma from a 
follicular adenoma based on cytologic, sonographic or clinical features 
alone is very difficult. As follicular adenoma of the thyroid is a benign 
tumor usually do not metastasize. Here, a case is presented with follicular 
variant of papillary thyroid carcinoma (FVPTC) with lung metastasis 
which was treated as follicular adenoma four years back. Patient had left 
hemithyroidectomy for follicular adenoma and ignored to have regular 
follow up. He suddenly developed fever, chest pain and dry cough. CT 
scan evaluated a fairly big lung mass which eventually came out as 
metastatic follicular carcinoma. From this reported case, it is evident that 
regular checkup of patient with follicular adenoma should be ensured for 
early diagnosis of further transformation of adenoma to malignancy.
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INTRODUCTION
General consideration for thyroid tumor is that only 
malignant tumor can metastasize, and the pathogenesis is 

known to us. There are some benign lesions that may show 
distant metastasis by time, such as benign nodular goiter, 
follicular adenoma, and benign oncocytic follicular 
thyroid tumor may be due to the limitations of pathological 
examination (1–5). Several studies stated that 
encapsulated thyroid follicular tumors without histological 
evidence of carcinoma can metastasize (1–5); which are 
referred to as metastasizing adenomas (2). Here, we 
present a case of follicular variant of papillary thyroid 
carcinoma (FVPTC) that exhibited lung metastasis which 
was initially diagnosed as follicular adenoma.  

CASE REPORT 

A 32 year old male with a palpable mass on the left side of 
the neck visited a physician. Patient has no past medical 
history or risk factors for thyroid malignancy. His thyroid 
function tests were within normal limits. Thyroid 
ultrasonography (USG) revealed a predominantly solid 
thyroid nodule in left lobe with benign sonographic features. 

Right lobe showed uniform parenchyma without any nodule. 
USG guided FNAC demonstrated nodular goiter without any 
conclusive information. For confirmation of the diagnosis 
and treatment of the nodule left hemithyroidectomy was 

done on 2016 and histopathology report showed follicular 
adenoma. After surgery patient did not have regular checkup 
for three years as he was apparently healthy.

Considering the diagnostic constraint in this case, we 
decided to explore the tumor seeking capacity of MIBI 
and scanned the patient with Tc-99m MIBI after three 
days. Whole body planar 99mTc MIBI scan revealed 
mixed pattern of marrow uptake consisting of multiple (at 
least five) focal areas along with diffuse areas of 
moderately intense (more than skeletal muscle but less 

than myocardium) uptake in the thoracolumbar vertebrae, 
humeri and femora. In addition, extra- medullary intense 
uptake was seen in liver; altogether suggestive of stage II 
active disease (Figure 2). To check and compare with a 
physiological reference distribution of tracer, a planer 
scan was performed on a consenting volunteer injected 
with 99mTc MIBI for other valid clinical indication.

DISCUSSION

Clinical manifestations of multiple myeloma
MM results from clonal proliferation of malignant 
plasma cells in the bone marrow resulting in 
overabundance of aberrant antibodies. Complications of 
MM include hypercalcemia, renal failure, anemia and 
osteolytic lesions, all known as the CRAB criteria. 
Advanced stage MM may present with spinal cord 
compression due to tumor mass and pathological fracture 
of bone (8) owing to bone destruction in MM which in 
turn is attributed to increased osteoclastic bone 
reabsorption along with a reduced osteoblastic activity. 
Up to 90% of patients may develop osteolytic lesions 
during the course of the disease irrespective of initial 
skeletal involvement. Lesions typically occur in the axial 
skeleton and proximal areas of arms and legs, but can 
involve all bones(9). Extra-medullary lesions may occur 
in 7-18% cases of MM (10). 

Transmission imaging modalities for multiple myeloma work-up
The updated Durie-Salmon PLUS system for MM 
staging, which was found to be determinative of 
treatment response and survival outcome incorporates 
lesion quantification from whole body imaging survey in 
addition to serum biomarkers (11). Historically the 
Mirels score on conventional radiography (CR) predicted 

risk of fracture and guided to select between radiotherapy 
or preventive osteosynthesis as an intervention in patients 
with MM (12). However, CR has failed to differentiate 
between active and residual nature of osteolysis as well as 
it failed to identify MM infiltration to bone marrow and 
soft tissue (13). CR has a long known drawback of 
false-negative rate of up to 70% owing to its ability of 
detecting lytic lesion only when 30–50% of the bone 
mineral density is already lost (1). On contrary, an early, 
accurate and quantifiable estimate of decalcification is 
obtainable from computed tomography (CT), magnetic 
resonance imaging (MRI) and Dual energy x ray 
absorptiometry (DEXA) (12). The higher sensitivity of 
whole body CT is however outweighed by its cost and 
radiation burden to preclude its acceptance as a screening 
modality (1).Though MRI can provide assessment of 
tumor burden by identifying MM associated fatty 
infiltration of bone marrow and the guidelines originated 
from advanced world favor use of whole body MRI (4), 
the cost and availability of this modality hinders its 
suitability in Bangladesh (14).
Clinical applicability of emission imaging modalities in 
multiple myeloma

Bone scintigraphy using 99mTc MDP is accused to miss up 
to 50% bone lesions and then has been disfavored in 
recent influential recommendation (15). Nonetheless, it 

can pick the osteoblastic activity of MM in response to a 
pathological compression fracture of vertebral body or 
pelvic insufficiency fracture (1) while a recent series 
from limited resource set-up observes 84% sensitivity of 
MDP scan for lesion detection (15).

Hybrid Positron Emission Tomography-Computed 
Tomography (PET-CT) with F-18-Fluoro-deoxy 
glucose (FDG) is increasingly proven useful for initial 
diagnosis, for detection of medullary and extra-medullary 
disease, for post therapy assessment of response and for 
differentiation of relapsed active disease from residual 
morphological scars (16). Accessibility and affordability 
of F-18-FDG PET-CT is however yet to achieve in 
Bangladesh (17).
99mTc MIBI scan in comparison to F-18-FDG PET is 
affordable, technically less demanding and has wider 
availability in Bangladesh through the INMASes. MIBI 
positivity is a surrogate of bone marrow plasma cell 
infiltration and cytogenetic abnormality, and thus can 
guide bone marrow biopsy (6,7) especially in cases of 
focal infiltration where biopsy has a high chance to miss 
the disease (13). 99mTc MIBI imaging can identify both 
skeletal and extra-medullary soft tissue lesions of MM 
with the overall sensitivity of about 92% and specificity 
96%. It has been found to be superior to PET/CT for the 
visualization of diffuse disease and can even show 
indolent or very low level myeloma which is not 
detectable on PET/CT (1,18). Compared to MRI, Tc-99m 
MIBI underestimates the extent of bone marrow 
infiltration in the spine, skull and long bones but shows 
superiority in detecting lytic lesions in the ribcage. 
Besides, it is also able to predict overall disease prognosis 
better than MRI. Moreover, MIBI scan unlike MRI is less 
time consuming, more comfortable for the patient, can 
achieve image of all important bone compartments in one 
single examination (4,19) and therefore cheaper than 
whole body MRI.

Patterns for whole body distribution of 99mTc-MIBI in 
MM was described, classified and correlated with 
advancing stage by Pace et al (6). Baseline patterns of 
MIBI uptake were found to be correlated with overall 
survival (13,19). Moreover, the subjective categorization 
of diffuse lesion in Durie-Salmon PLUS staging system 
was overcome by the extent and intensity score of Pace et 

al (6) which has been further elaborated by Giovanelle et 
al (7). 99mTc-MIBI planar imaging however is likely to 
miss the para-cardiac, paravertebral and cervical lesions 
which is better appreciated by SPECT. False positive 
detection of physiological skeletal muscle activity can be 
discerned by hybrid SPECT-CT (18). Finally, a pooled 
meta-analysis of 17 studies comprising of 575 patients 
revealed comparable diagnostic performance of 
18-F-FDG-PET-CT, MIBI Scan and MRI for detection of 
bone disease (20). 

CONCLUSIONS

Traditionally, multiple myeloma has been considered as a 
disease where radionuclide scintigraphy plays a very 
limited role. Whole body CT, MRI or PET-CT scan for 
skeletal survey is not always available or cost-effective in 
context of Bangladesh. Utilization of a radiotracer like 
MIBI which can be availed readily even in our limited 
resource country might bring positive effect to multiple 
myeloma patient management. 
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Figure 1: USG of thyroid gland showing predominantly solid nodule in left lobe & right lobe showing uniform echo texture.
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ABSTRACT
Follicular neoplasms of the thyroid gland are benign follicular adenoma 
and follicular carcinoma. To distinguish follicular carcinoma from a 
follicular adenoma based on cytologic, sonographic or clinical features 
alone is very difficult. As follicular adenoma of the thyroid is a benign 
tumor usually do not metastasize. Here, a case is presented with follicular 
variant of papillary thyroid carcinoma (FVPTC) with lung metastasis 
which was treated as follicular adenoma four years back. Patient had left 
hemithyroidectomy for follicular adenoma and ignored to have regular 
follow up. He suddenly developed fever, chest pain and dry cough. CT 
scan evaluated a fairly big lung mass which eventually came out as 
metastatic follicular carcinoma. From this reported case, it is evident that 
regular checkup of patient with follicular adenoma should be ensured for 
early diagnosis of further transformation of adenoma to malignancy.
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General consideration for thyroid tumor is that only 
malignant tumor can metastasize, and the pathogenesis is 

known to us. There are some benign lesions that may show 
distant metastasis by time, such as benign nodular goiter, 
follicular adenoma, and benign oncocytic follicular 
thyroid tumor may be due to the limitations of pathological 
examination (1–5). Several studies stated that 
encapsulated thyroid follicular tumors without histological 
evidence of carcinoma can metastasize (1–5); which are 
referred to as metastasizing adenomas (2). Here, we 
present a case of follicular variant of papillary thyroid 
carcinoma (FVPTC) that exhibited lung metastasis which 
was initially diagnosed as follicular adenoma.  

CASE REPORT 

A 32 year old male with a palpable mass on the left side of 
the neck visited a physician. Patient has no past medical 
history or risk factors for thyroid malignancy. His thyroid 
function tests were within normal limits. Thyroid 
ultrasonography (USG) revealed a predominantly solid 
thyroid nodule in left lobe with benign sonographic features. 

Right lobe showed uniform parenchyma without any nodule. 
USG guided FNAC demonstrated nodular goiter without any 
conclusive information. For confirmation of the diagnosis 
and treatment of the nodule left hemithyroidectomy was 

done on 2016 and histopathology report showed follicular 
adenoma. After surgery patient did not have regular checkup 
for three years as he was apparently healthy.

Considering the diagnostic constraint in this case, we 
decided to explore the tumor seeking capacity of MIBI 
and scanned the patient with Tc-99m MIBI after three 
days. Whole body planar 99mTc MIBI scan revealed 
mixed pattern of marrow uptake consisting of multiple (at 
least five) focal areas along with diffuse areas of 
moderately intense (more than skeletal muscle but less 

than myocardium) uptake in the thoracolumbar vertebrae, 
humeri and femora. In addition, extra- medullary intense 
uptake was seen in liver; altogether suggestive of stage II 
active disease (Figure 2). To check and compare with a 
physiological reference distribution of tracer, a planer 
scan was performed on a consenting volunteer injected 
with 99mTc MIBI for other valid clinical indication.

DISCUSSION

Clinical manifestations of multiple myeloma
MM results from clonal proliferation of malignant 
plasma cells in the bone marrow resulting in 
overabundance of aberrant antibodies. Complications of 
MM include hypercalcemia, renal failure, anemia and 
osteolytic lesions, all known as the CRAB criteria. 
Advanced stage MM may present with spinal cord 
compression due to tumor mass and pathological fracture 
of bone (8) owing to bone destruction in MM which in 
turn is attributed to increased osteoclastic bone 
reabsorption along with a reduced osteoblastic activity. 
Up to 90% of patients may develop osteolytic lesions 
during the course of the disease irrespective of initial 
skeletal involvement. Lesions typically occur in the axial 
skeleton and proximal areas of arms and legs, but can 
involve all bones(9). Extra-medullary lesions may occur 
in 7-18% cases of MM (10). 

Transmission imaging modalities for multiple myeloma work-up
The updated Durie-Salmon PLUS system for MM 
staging, which was found to be determinative of 
treatment response and survival outcome incorporates 
lesion quantification from whole body imaging survey in 
addition to serum biomarkers (11). Historically the 
Mirels score on conventional radiography (CR) predicted 

risk of fracture and guided to select between radiotherapy 
or preventive osteosynthesis as an intervention in patients 
with MM (12). However, CR has failed to differentiate 
between active and residual nature of osteolysis as well as 
it failed to identify MM infiltration to bone marrow and 
soft tissue (13). CR has a long known drawback of 
false-negative rate of up to 70% owing to its ability of 
detecting lytic lesion only when 30–50% of the bone 
mineral density is already lost (1). On contrary, an early, 
accurate and quantifiable estimate of decalcification is 
obtainable from computed tomography (CT), magnetic 
resonance imaging (MRI) and Dual energy x ray 
absorptiometry (DEXA) (12). The higher sensitivity of 
whole body CT is however outweighed by its cost and 
radiation burden to preclude its acceptance as a screening 
modality (1).Though MRI can provide assessment of 
tumor burden by identifying MM associated fatty 
infiltration of bone marrow and the guidelines originated 
from advanced world favor use of whole body MRI (4), 
the cost and availability of this modality hinders its 
suitability in Bangladesh (14).
Clinical applicability of emission imaging modalities in 
multiple myeloma

Bone scintigraphy using 99mTc MDP is accused to miss up 
to 50% bone lesions and then has been disfavored in 
recent influential recommendation (15). Nonetheless, it 

can pick the osteoblastic activity of MM in response to a 
pathological compression fracture of vertebral body or 
pelvic insufficiency fracture (1) while a recent series 
from limited resource set-up observes 84% sensitivity of 
MDP scan for lesion detection (15).

Hybrid Positron Emission Tomography-Computed 
Tomography (PET-CT) with F-18-Fluoro-deoxy 
glucose (FDG) is increasingly proven useful for initial 
diagnosis, for detection of medullary and extra-medullary 
disease, for post therapy assessment of response and for 
differentiation of relapsed active disease from residual 
morphological scars (16). Accessibility and affordability 
of F-18-FDG PET-CT is however yet to achieve in 
Bangladesh (17).
99mTc MIBI scan in comparison to F-18-FDG PET is 
affordable, technically less demanding and has wider 
availability in Bangladesh through the INMASes. MIBI 
positivity is a surrogate of bone marrow plasma cell 
infiltration and cytogenetic abnormality, and thus can 
guide bone marrow biopsy (6,7) especially in cases of 
focal infiltration where biopsy has a high chance to miss 
the disease (13). 99mTc MIBI imaging can identify both 
skeletal and extra-medullary soft tissue lesions of MM 
with the overall sensitivity of about 92% and specificity 
96%. It has been found to be superior to PET/CT for the 
visualization of diffuse disease and can even show 
indolent or very low level myeloma which is not 
detectable on PET/CT (1,18). Compared to MRI, Tc-99m 
MIBI underestimates the extent of bone marrow 
infiltration in the spine, skull and long bones but shows 
superiority in detecting lytic lesions in the ribcage. 
Besides, it is also able to predict overall disease prognosis 
better than MRI. Moreover, MIBI scan unlike MRI is less 
time consuming, more comfortable for the patient, can 
achieve image of all important bone compartments in one 
single examination (4,19) and therefore cheaper than 
whole body MRI.

Patterns for whole body distribution of 99mTc-MIBI in 
MM was described, classified and correlated with 
advancing stage by Pace et al (6). Baseline patterns of 
MIBI uptake were found to be correlated with overall 
survival (13,19). Moreover, the subjective categorization 
of diffuse lesion in Durie-Salmon PLUS staging system 
was overcome by the extent and intensity score of Pace et 

al (6) which has been further elaborated by Giovanelle et 
al (7). 99mTc-MIBI planar imaging however is likely to 
miss the para-cardiac, paravertebral and cervical lesions 
which is better appreciated by SPECT. False positive 
detection of physiological skeletal muscle activity can be 
discerned by hybrid SPECT-CT (18). Finally, a pooled 
meta-analysis of 17 studies comprising of 575 patients 
revealed comparable diagnostic performance of 
18-F-FDG-PET-CT, MIBI Scan and MRI for detection of 
bone disease (20). 

CONCLUSIONS

Traditionally, multiple myeloma has been considered as a 
disease where radionuclide scintigraphy plays a very 
limited role. Whole body CT, MRI or PET-CT scan for 
skeletal survey is not always available or cost-effective in 
context of Bangladesh. Utilization of a radiotracer like 
MIBI which can be availed readily even in our limited 
resource country might bring positive effect to multiple 
myeloma patient management. 
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Figure 2: CT Scan of chest axial and sagittal view showing right sided lung metastasis.

Figure 3: 99mTc thyroid scan showing extensive uptake of radiotracer on right side of chest
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ABSTRACT

Liver scintigraphy is a specialized nuclear medicine imaging technique 
used to diagnose hepatic pathological conditions as well as to assess the 
function of the liver. Itis also used to follow the progress of treatment of 
certain diseases. This procedure may be referred as liver-spleen scan 
because the spleen is alsoevaluateddue to its proximity and close 
functional relationship to liver.SPECT-CT correlation along with planar 
images increases the specificity of the test and can guide the physicians 
to rule outdiagnostic dilemma regarding certain hepatic & splenic 
diseases. Here, we present a case where the patient was initially 
suspected tohave splenomegaly with splenic hematomabut finally 
confirmedas unusuallyenlarged left lobe of liverand normal sized spleen 
with SPECT-CT of liver-spleen scan.

Key words: Hepatomegaly, Congenital splenomegaly, Liver-spleen scan.
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INTRODUCTION

Liver-spleen scintigraphy is a Nuclear Medicine (NM) 
procedure where a small amount of a radioactive 
substance is used to assessthe liver. The radiotracer 
named 99m-Tc Sn-colloid is injected intravenous that 
travels through the blood to the liver and spleen. It is 
further detected gamma camera, which forms an image of 
the areas where the radioactive substance 
collects.Sn-colloid is comprised of small particles that 
are phagocytosed by the reticulo-endothelial systems, 
including Kupffer cells in the liver. Lesions that lack 
Kupffer cells in the liver will not accumulate the tracer 
(10, 11). This scan may be done for the diagnosis of 
certain clinical conditions such as- hepatic tumors, 
hepatitis, cirrhosis, abscesses, cysts of the liver & spleen. 
It may also be done to assess the condition of the liver or 

spleen after abdominal injury or when there is 
unexplained pain in the right upper quadrant of the 
abdomen. Enlargement of the liver or spleen and colloid 
shift may also be noted on this scan (11).  When 
abdominalultrasound finding is inconclusive, liver-spleen 
scan along with SPECT-CT correlation may help to reach 
in proper diagnosis by avoiding misinterpretation of 
certain physiological or pathological conditions.

This scan may be done for the diagnosis of certain clinical 
conditions such as- hepatic tumors, hepatitis, cirrhosis, 
abscesses, cysts of the liver & spleen. It may also be done to 
assess the condition of the liver or spleen after abdominal 
injury or when there is unexplained pain in the right upper 
quadrant of the abdomen. Enlargement of the liver or spleen 
and colloid shift may also be noted on this scan (11).  When 
abdominalultrasound finding is inconclusive, liver-spleen 
scan along with SPECT-CT correlation may help to reach in 
proper diagnosis by avoiding misinterpretation of certain 
physiological or pathological conditions.

CASE REPORT

A forty years old female patient presented with 
anpainless abdominal lump in left upper quadrant for 
several years. She had no history of fever, ascites, 
jaundice or trauma. Liver function tests and other lab 
findings were unremarkable Initially, she was suspected 
as having a splenic mass and abdominal ultrasound 
revealed splenomegaly with a hypoechoic area (measures 
about  6 x 3 cm) in the sub-capsular region of 
spleensuggestive of splenic hematoma / with peri-splenic 
fluid collection (Figure 1). Right kidney, gall bladder and 
pancreas were visualized separately.                     

A liver-spleen scan was asked for this patient at the 
scintigraphy division of NINMAS. Static images of the 
liver & spleen were obtained in anterior, posterior & 
lateral positions, 30 minutes after IV administration of 
3.5 mCi of 99m-Tc Sn colloid. Transaxial, coronal & 
sagittal SPECT-CT images were obtained reconstructed.

Planar images revealed hepatomegaly with elongated left 
lobe and normal sized spleen. There was no evidence of 
colloid shift (Figure 2). SPECT-CT aided the diagnosis as the 

most important technique and removed diagnostic dilemma.

Transaxial, coronal & sagittal SPECT-CT images 
demonstrated an unusually enlarged liver occupying the part 
of right hypochondrium, epigastrium andlefthypochondrium. 
Size of the spleen was normal but markedly compressed and 
shifted posteriorly by the hugely enlarged left lobe of liver. 
Both liver and spleen concentrated radio-colloid uniformly. 
There was a pocket between the liver & spleen occupied by 
bowel loops and no evidence of splenic hematoma (Figure: 3).

DISCUSSION

Liver is the largest viscera in the abdomen. It occupies 
right hypochondriac, small part of left hypochondriac 
and epigastric regions. Liver has four lobes: right lobe, 
left lobe, caudate lobe and quadrate lobe. The right 

lobe is larger than the left lobe. Embryologically, it 
develops from an endodermal evagination of the 
foregut and from the mesenchyme of the septum 
transversum. Hepatic diverticulum appears at four 
weeks of gestation and divides into right and left 

hepatic buds. Left lobe, caudate lobe and quadrate lobe 
develop from left hepatic bud and right lobe develops 
from right hepatic bud. At three months of gestation, 
the liver almost fills the abdominal cavity and its left 
lobe is nearly as large as its right. When 
haematopoietic activity of the liver is assumed by the 
spleen and bone marrow, the left lobe undergoes some 
degeneration and becomes smaller than the right (1, 2).

Anatomical dysmorphosis is not common for liver. 
Morphological variations in the liver can be congenital or 
acquired. The congenital abnormalities of the liver 
include agenesis, atrophy or hypoplasia of lobes, 
accessory lobes, accessory fissures etc.  There are few 

kinds of morphological variations of left lobe found in the 
literatures including hypertrophied/ elongated  left lobe, 
hypoplasia of left lobe and presence of fissures. Some 
authors classified left lobe as a) extremely long left lobe; 
b) too flat like pancake; c) ligular prolongation (spatular); 
d) enlargement of left lobe (3).

An elongated left lobe of the liver (also known as Beaver 
tail liver) is defined when the left lobe of the liver extends 
beyond the stomach to the left and / or reaches the superior 
pole of the spleen on CT image.Beaver tail liver is an 
anatomic variation of liver where the elongated left lobe 
extends laterally to contact or often wrap the spleen 
(Figure: 4-A, B).

In 2019 patient revisited to a physician as he developed 
fever, chest discomfort and pain, dry cough. With all the 
baseline investigation CT scan of chest was done. Chest 
CT scan showed bone destroying mildly enhancing 
pleural based soft tissue density mass measuring about 9 
cm x 6 cm located in apical and posterior segment of right 
upper lobe. Then CT guided FNAC was done and 
revealed metastatic follicular carcinoma of the thyroid. 
So,completion of thyroidectomy was done. After the 
second surgery he was referred to NINMAS for 
radioactive iodine ablation (RAIA). 

This time his serum thyroglobulin level was > 300 ng/ml. 
Doing proper evaluation Nuclear Medicine specialist from 
NINMAS and abroad decided to treat him with external 
beam radiation therapy (EBRT) for symptomtic relief and 
volume reduction of the tumor followed by RAIA.

DISCUSSION 

A follicular adenoma is a benign encapsulated tumor of 
the thyroid gland. It is a firm or rubbery, homogeneous, 
round or oval tumor that is surrounded by a thin fibrous 
capsule. Follicular adenoma has microscopic features 
that are similar to follicular carcinoma. A follicular 
adenoma cannot be distinguished from follicular 
carcinoma based on cytologic features alone. It can be 
distinguished on the basis of capsular invasion, vascular 
invasion, extrathyroidal tumor extension, lymph node 
metastases, or systemic metastases. A follicular neoplasm 
with tumor invasion into but not through the entire 
capsule is considered a follicular adenoma (6). 

Follicular carcinoma is divided into minimally invasive 
and invasive variants based on morphologic criteria. 
Minimally invasive follicular carcinoma is an 
encapsulated tumor with microscopic penetration of the 
tumor capsule without vascular invasion (6,7). Minimally 
invasive follicular carcinoma is a less aggressive tumor 
with a disease-free survival that has been reported to be 
similar to a benign follicular adenoma (8, 9). Follicular 
carcinoma which was initially diagnosed as follicular 
adenoma was likely that areas of microinvasion were not 
included in the examined histological sections because of 
limitations in histopathological tumor sampling (3–5). 
The new terminology, “non-invasive follicular thyroid 
neoplasm with papillary-like nuclear features” (NIFTP), 
which has key histopathologic features [i.e., lack of 

invasion, follicular growth pattern, and nuclear features 
of papillary thyroid carcinoma (PTC)] should be 
considered (10). Interobserver variability may be 
involved in the diagnosis of FVPTC (11). According to a 
recent study, the diagnosis of NIFTP/encapsulated 
FVPTC with invasion should be made based on careful 
and extensive review of the tumor capsule interface to 
exclude minimal invasion (10). In a previous study, 5 
(0.17%) of 2,975 adenomatous thyroid nodules without 
pathological evidence of carcinoma exhibited metastases 
to lymph nodes or distant organs (1).

In this reported case, FVPTC exhibited no feature of 
malignancy on USG. Histopathological examination 
revealed thick fibrous encapsulated tumor which has 
corresponded to the smooth margin with a hypoechoic 
halo on USG. However, when assessing follicular 
adenomas, follicular thyroid carcinoma, and FVPTC USG 
examinations can be limited because these tumors tend to 
exhibit no malignant USG findings, unlike classic PTC 
(12). Follicular thyroid adenoma and carcinoma could be 
differentiated only on the basis of histopathology (10).

In this reported case there are some possibilities: 

First, the follicular adenoma actually was an 
encapsulated microinvasive follicular carcinoma as 
morphology do not always reflect the biological 
behavior. Histopathology examination of this adenoma 
employed only 3μm thick HE sections of the paraffin 
tissue blocks. No step and serial section observations 
were performed. So, it is likely that microinvasive area (s) 
of follicular carcinoma may not be present in the 
examined sections rather was present on other sites.

Second; intact right lobe of the thyroid had follicular 
carcinoma. As patient was not under regular follow up 
and proper scrutiny was not done.  Another very rare 
possibility is the lung tumor is lung teratoma with an 
exclusive differentiation into thyroid tissue, similar to 
struma ovarii. 

CONCLUSION

In this reported case, FVPTC with lung metastasis was 
found after three years of surgical removal of the tumor 
which was initially diagnosed as follicular adenoma. 
From this observation it is recommended to be more 
meticulous to review the histopathological findings. 

Regular observation and follow up of patients with 
follicular adenoma should be ascertained to avoid 
unexpected disease outcome.
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This variation is also termed as ‘the sliver of liver’. It may 
be diagnosed as an incidental finding during ultrasound 
(4-7). Although this condition is very rare, it has some 
important clinical implications.

It may be misdiagnosed as distension of the splenic flexure 
of the colon, gastrooptosis, hydatid cyst or sarcoma of liver 
(3). It may also be mistaken for splenomegaly due to the fact 
that liver & spleen show same echogenecity and density in 
ultrasonography and CT scan images and misdiagnosed as 
perisplenic / subcapsular hematoma or collections when 
they differ in density and echogenicity (4). 

Perisplenic hematoma appears as ‘double contour’ to the 
spleen on ultrasonography. The initial diagnostic dielema 
in this case was due to double contour’ sign of spleen 
although the patient had no history of trauma or pain in 
abdomen (7).Liver-spleen scintigraphy is usually able to 
show the area of splenic hematoma as an area of 
diminished uptake (8, 9). In this case, SPECT-CT 
correlated liver-spleen scintigraphy hepledto distinguish a 
suspected splenic hematoma or perisplenic /sub capsular 
collection witha hugely enlarged left lobe of liver which 
might be congenital.

CONCLUSION

Left lobe megaly of liver is a rare congenital anomaly 
which may often mimic as splenic trauma, sub capsular or 
perisplenic collection or sometimes may be misdiagnosed 
as splenic infarction. Liver-spleen scintigraphyspecially 
SPECT-CT scan may be an investigation of choice in this 
clinical aspect. When the results are inconclusive in 
ultrasonogram, this nuclear medicine test can guide the 
physicians to avoid misinterpretations.SPECT-CT 
correlation have increased the specificity of this scan& 
made it more popular &reliable for the physicians 
regarding their diagnosis of hepatic & splenic pathologies.
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ABSTRACT

Liver scintigraphy is a specialized nuclear medicine imaging technique 
used to diagnose hepatic pathological conditions as well as to assess the 
function of the liver. Itis also used to follow the progress of treatment of 
certain diseases. This procedure may be referred as liver-spleen scan 
because the spleen is alsoevaluateddue to its proximity and close 
functional relationship to liver.SPECT-CT correlation along with planar 
images increases the specificity of the test and can guide the physicians 
to rule outdiagnostic dilemma regarding certain hepatic & splenic 
diseases. Here, we present a case where the patient was initially 
suspected tohave splenomegaly with splenic hematomabut finally 
confirmedas unusuallyenlarged left lobe of liverand normal sized spleen 
with SPECT-CT of liver-spleen scan.

Key words: Hepatomegaly, Congenital splenomegaly, Liver-spleen scan.
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INTRODUCTION

Liver-spleen scintigraphy is a Nuclear Medicine (NM) 
procedure where a small amount of a radioactive 
substance is used to assessthe liver. The radiotracer 
named 99m-Tc Sn-colloid is injected intravenous that 
travels through the blood to the liver and spleen. It is 
further detected gamma camera, which forms an image of 
the areas where the radioactive substance 
collects.Sn-colloid is comprised of small particles that 
are phagocytosed by the reticulo-endothelial systems, 
including Kupffer cells in the liver. Lesions that lack 
Kupffer cells in the liver will not accumulate the tracer 
(10, 11). This scan may be done for the diagnosis of 
certain clinical conditions such as- hepatic tumors, 
hepatitis, cirrhosis, abscesses, cysts of the liver & spleen. 
It may also be done to assess the condition of the liver or 

spleen after abdominal injury or when there is 
unexplained pain in the right upper quadrant of the 
abdomen. Enlargement of the liver or spleen and colloid 
shift may also be noted on this scan (11).  When 
abdominalultrasound finding is inconclusive, liver-spleen 
scan along with SPECT-CT correlation may help to reach 
in proper diagnosis by avoiding misinterpretation of 
certain physiological or pathological conditions.

This scan may be done for the diagnosis of certain clinical 
conditions such as- hepatic tumors, hepatitis, cirrhosis, 
abscesses, cysts of the liver & spleen. It may also be done to 
assess the condition of the liver or spleen after abdominal 
injury or when there is unexplained pain in the right upper 
quadrant of the abdomen. Enlargement of the liver or spleen 
and colloid shift may also be noted on this scan (11).  When 
abdominalultrasound finding is inconclusive, liver-spleen 
scan along with SPECT-CT correlation may help to reach in 
proper diagnosis by avoiding misinterpretation of certain 
physiological or pathological conditions.

CASE REPORT

A forty years old female patient presented with 
anpainless abdominal lump in left upper quadrant for 
several years. She had no history of fever, ascites, 
jaundice or trauma. Liver function tests and other lab 
findings were unremarkable Initially, she was suspected 
as having a splenic mass and abdominal ultrasound 
revealed splenomegaly with a hypoechoic area (measures 
about  6 x 3 cm) in the sub-capsular region of 
spleensuggestive of splenic hematoma / with peri-splenic 
fluid collection (Figure 1). Right kidney, gall bladder and 
pancreas were visualized separately.                     

A liver-spleen scan was asked for this patient at the 
scintigraphy division of NINMAS. Static images of the 
liver & spleen were obtained in anterior, posterior & 
lateral positions, 30 minutes after IV administration of 
3.5 mCi of 99m-Tc Sn colloid. Transaxial, coronal & 
sagittal SPECT-CT images were obtained reconstructed.

Planar images revealed hepatomegaly with elongated left 
lobe and normal sized spleen. There was no evidence of 
colloid shift (Figure 2). SPECT-CT aided the diagnosis as the 

most important technique and removed diagnostic dilemma.

Transaxial, coronal & sagittal SPECT-CT images 
demonstrated an unusually enlarged liver occupying the part 
of right hypochondrium, epigastrium andlefthypochondrium. 
Size of the spleen was normal but markedly compressed and 
shifted posteriorly by the hugely enlarged left lobe of liver. 
Both liver and spleen concentrated radio-colloid uniformly. 
There was a pocket between the liver & spleen occupied by 
bowel loops and no evidence of splenic hematoma (Figure: 3).

DISCUSSION

Liver is the largest viscera in the abdomen. It occupies 
right hypochondriac, small part of left hypochondriac 
and epigastric regions. Liver has four lobes: right lobe, 
left lobe, caudate lobe and quadrate lobe. The right 

lobe is larger than the left lobe. Embryologically, it 
develops from an endodermal evagination of the 
foregut and from the mesenchyme of the septum 
transversum. Hepatic diverticulum appears at four 
weeks of gestation and divides into right and left 

hepatic buds. Left lobe, caudate lobe and quadrate lobe 
develop from left hepatic bud and right lobe develops 
from right hepatic bud. At three months of gestation, 
the liver almost fills the abdominal cavity and its left 
lobe is nearly as large as its right. When 
haematopoietic activity of the liver is assumed by the 
spleen and bone marrow, the left lobe undergoes some 
degeneration and becomes smaller than the right (1, 2).

Anatomical dysmorphosis is not common for liver. 
Morphological variations in the liver can be congenital or 
acquired. The congenital abnormalities of the liver 
include agenesis, atrophy or hypoplasia of lobes, 
accessory lobes, accessory fissures etc.  There are few 

kinds of morphological variations of left lobe found in the 
literatures including hypertrophied/ elongated  left lobe, 
hypoplasia of left lobe and presence of fissures. Some 
authors classified left lobe as a) extremely long left lobe; 
b) too flat like pancake; c) ligular prolongation (spatular); 
d) enlargement of left lobe (3).

An elongated left lobe of the liver (also known as Beaver 
tail liver) is defined when the left lobe of the liver extends 
beyond the stomach to the left and / or reaches the superior 
pole of the spleen on CT image.Beaver tail liver is an 
anatomic variation of liver where the elongated left lobe 
extends laterally to contact or often wrap the spleen 
(Figure: 4-A, B).

In 2019 patient revisited to a physician as he developed 
fever, chest discomfort and pain, dry cough. With all the 
baseline investigation CT scan of chest was done. Chest 
CT scan showed bone destroying mildly enhancing 
pleural based soft tissue density mass measuring about 9 
cm x 6 cm located in apical and posterior segment of right 
upper lobe. Then CT guided FNAC was done and 
revealed metastatic follicular carcinoma of the thyroid. 
So,completion of thyroidectomy was done. After the 
second surgery he was referred to NINMAS for 
radioactive iodine ablation (RAIA). 

This time his serum thyroglobulin level was > 300 ng/ml. 
Doing proper evaluation Nuclear Medicine specialist from 
NINMAS and abroad decided to treat him with external 
beam radiation therapy (EBRT) for symptomtic relief and 
volume reduction of the tumor followed by RAIA.

DISCUSSION 

A follicular adenoma is a benign encapsulated tumor of 
the thyroid gland. It is a firm or rubbery, homogeneous, 
round or oval tumor that is surrounded by a thin fibrous 
capsule. Follicular adenoma has microscopic features 
that are similar to follicular carcinoma. A follicular 
adenoma cannot be distinguished from follicular 
carcinoma based on cytologic features alone. It can be 
distinguished on the basis of capsular invasion, vascular 
invasion, extrathyroidal tumor extension, lymph node 
metastases, or systemic metastases. A follicular neoplasm 
with tumor invasion into but not through the entire 
capsule is considered a follicular adenoma (6). 

Follicular carcinoma is divided into minimally invasive 
and invasive variants based on morphologic criteria. 
Minimally invasive follicular carcinoma is an 
encapsulated tumor with microscopic penetration of the 
tumor capsule without vascular invasion (6,7). Minimally 
invasive follicular carcinoma is a less aggressive tumor 
with a disease-free survival that has been reported to be 
similar to a benign follicular adenoma (8, 9). Follicular 
carcinoma which was initially diagnosed as follicular 
adenoma was likely that areas of microinvasion were not 
included in the examined histological sections because of 
limitations in histopathological tumor sampling (3–5). 
The new terminology, “non-invasive follicular thyroid 
neoplasm with papillary-like nuclear features” (NIFTP), 
which has key histopathologic features [i.e., lack of 

invasion, follicular growth pattern, and nuclear features 
of papillary thyroid carcinoma (PTC)] should be 
considered (10). Interobserver variability may be 
involved in the diagnosis of FVPTC (11). According to a 
recent study, the diagnosis of NIFTP/encapsulated 
FVPTC with invasion should be made based on careful 
and extensive review of the tumor capsule interface to 
exclude minimal invasion (10). In a previous study, 5 
(0.17%) of 2,975 adenomatous thyroid nodules without 
pathological evidence of carcinoma exhibited metastases 
to lymph nodes or distant organs (1).

In this reported case, FVPTC exhibited no feature of 
malignancy on USG. Histopathological examination 
revealed thick fibrous encapsulated tumor which has 
corresponded to the smooth margin with a hypoechoic 
halo on USG. However, when assessing follicular 
adenomas, follicular thyroid carcinoma, and FVPTC USG 
examinations can be limited because these tumors tend to 
exhibit no malignant USG findings, unlike classic PTC 
(12). Follicular thyroid adenoma and carcinoma could be 
differentiated only on the basis of histopathology (10).

In this reported case there are some possibilities: 

First, the follicular adenoma actually was an 
encapsulated microinvasive follicular carcinoma as 
morphology do not always reflect the biological 
behavior. Histopathology examination of this adenoma 
employed only 3μm thick HE sections of the paraffin 
tissue blocks. No step and serial section observations 
were performed. So, it is likely that microinvasive area (s) 
of follicular carcinoma may not be present in the 
examined sections rather was present on other sites.

Second; intact right lobe of the thyroid had follicular 
carcinoma. As patient was not under regular follow up 
and proper scrutiny was not done.  Another very rare 
possibility is the lung tumor is lung teratoma with an 
exclusive differentiation into thyroid tissue, similar to 
struma ovarii. 

CONCLUSION

In this reported case, FVPTC with lung metastasis was 
found after three years of surgical removal of the tumor 
which was initially diagnosed as follicular adenoma. 
From this observation it is recommended to be more 
meticulous to review the histopathological findings. 

Regular observation and follow up of patients with 
follicular adenoma should be ascertained to avoid 
unexpected disease outcome.

REFERENCES
1. Ito Y, Yabuta T, Hirokawa M, Fukushima M, Inoue H, Uruno T, Kihara 

M, Higashiyama T, Takamura Y, Miya A, Kobayashi K. Distant and 
lymph node metastases of thyroid nodules with no pathological evidence 
of malignancy: a limitation of pathological examination. Endocrine 
Journal. 2008:0805230148-

2.  Lorenz G. Metastasizing thyroid adenoma. Zentralblatt fur Chirurgie. 
1972 Sep 9;97(36):1284.

3.  Terada T. Brain metastasis from thyroid adenomatous nodules or an 
encapsulated thyroid follicular tumor without capsular and vascular 
invasion: a case report. Cases Journal. 2009 Dec 1;2(1):7180.

4.  Gibiezaite S, Ozdemir S, Shuja S, McCook B, Plazarte M, Sheikh-Ali M. 
Unexpected bone metastases from thyroid cancer. Case reports in 
Endocrinology. 2015 Oct;2015.

5.  Boronat M, Cabrera JJ, Perera C, Isla C, Nóvoa FJ. Late bone metastasis 
from an apparently benign oncocytic follicular thyroid tumor. 
Endocrinology, Diabetes & Metabolism Case Reports. 2013 Sep 
1;2013(1).

6.  D'Avanzo A, Treseler P, Ituarte PH, Wong M, Streja L, Greenspan FS, 
Siperstein AE, Duh QY, Clark OH. Follicular thyroid carcinoma: 

histology and prognosis. Cancer: Interdisciplinary International Journal of 
the American Cancer Society. 2004 Mar 15;100(6):1123-9.

7.  Collini P, Sampietro G, Rosai J, Pilotti S. Minimally invasive 
(encapsulated) follicular carcinoma of the thyroid gland is the low-risk 
counterpart of widely invasive follicular carcinoma but not of insular 
carcinoma. Virchows Archiv. 2003 Jan 1;442(1):71-6.

8.  van Heerden JA, Hay ID, Goellner JR, Salomao D, Ebersold JR, 
Bergstralh EJ, Grant CS. Follicular thyroid carcinoma with capsular 
invasion alone: a nonthreatening malignancy. Surgery. 1992 Dec 
1;112(6):1130-8.

9.  Sanders LE, Silverman M. Follicular and Hürthle cell carcinoma: 
predicting outcome and directing therapy. Surgery. 1998 Dec 
1;124(6):967-74.

10.  Nikiforov YE, Seethala RR, Tallini G, Baloch ZW, Basolo F, Thompson 
LD, Barletta JA, Wenig BM, Al Ghuzlan A, Kakudo K, Giordano TJ. 
Nomenclature revision for encapsulated follicular variant of papillary 
thyroid carcinoma: a paradigm shift to reduce overtreatment of indolent 
tumors. JAMA oncology. 2016 Aug 1;2(8):1023-9.
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papillary thyroid carcinoma. The Journal of Clinical Endocrinology & 
Metabolism. 2017 Jan 1;102(1):15-22.
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nodules: emphasis on the discordant cases. Diagnostic cytopathology. 
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This variation is also termed as ‘the sliver of liver’. It may 
be diagnosed as an incidental finding during ultrasound 
(4-7). Although this condition is very rare, it has some 
important clinical implications.

It may be misdiagnosed as distension of the splenic flexure 
of the colon, gastrooptosis, hydatid cyst or sarcoma of liver 
(3). It may also be mistaken for splenomegaly due to the fact 
that liver & spleen show same echogenecity and density in 
ultrasonography and CT scan images and misdiagnosed as 
perisplenic / subcapsular hematoma or collections when 
they differ in density and echogenicity (4). 

Perisplenic hematoma appears as ‘double contour’ to the 
spleen on ultrasonography. The initial diagnostic dielema 
in this case was due to double contour’ sign of spleen 
although the patient had no history of trauma or pain in 
abdomen (7).Liver-spleen scintigraphy is usually able to 
show the area of splenic hematoma as an area of 
diminished uptake (8, 9). In this case, SPECT-CT 
correlated liver-spleen scintigraphy hepledto distinguish a 
suspected splenic hematoma or perisplenic /sub capsular 
collection witha hugely enlarged left lobe of liver which 
might be congenital.

CONCLUSION

Left lobe megaly of liver is a rare congenital anomaly 
which may often mimic as splenic trauma, sub capsular or 
perisplenic collection or sometimes may be misdiagnosed 
as splenic infarction. Liver-spleen scintigraphyspecially 
SPECT-CT scan may be an investigation of choice in this 
clinical aspect. When the results are inconclusive in 
ultrasonogram, this nuclear medicine test can guide the 
physicians to avoid misinterpretations.SPECT-CT 
correlation have increased the specificity of this scan& 
made it more popular &reliable for the physicians 
regarding their diagnosis of hepatic & splenic pathologies.
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