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ADRENOCORTICAL CARCINOMA IN INFANT WITH IVC EXTENSION 

Laddawan VAJRAGUPTA M.D.' 

Tanya JEERASOMBOONYING M.D.' 

Suttipong WACHARASINDHU M.D.’ 

ABSTRACT 

Primary adrenocortical carcinoma is a relatively rare malignancy in infancy and 

childhood. It is a highly malignant and locally invasive tumor. Local extension can 

occur by vascular and visceral invasion. There has been a few isolated cases of adreno- 

cortical carcinoma with vena caval involvement in infancy and childhood. We report 

one case of a 10 month- old infant of an adrenocortical carcinoma with vena caval 

involvement. The diagnosis is depicted by ultrasonography, computed tomography and 

pathologic correlation. 

INTRODUCTION 

Adrenocortical carcinoma is a relatively 

rare neoplasm in infancy and childhood, account- 

ing for less than 0.2% of all pediatric cancer.'? 

The annual incidence has been calculated as three 

per million in children under 20 years.' Seventy 

five percent of children who develop adrenocor- 

tical carcinoma are less than 5 years old at 

diagnosis’. The median age at diagnosis is 4.3 
years (3days-15.8 years). The tumor is more 

common in girl. Greater than 75% of adrenocor- 

tical carcinomas are functional, secreting one or 

more hormones (androgen, cortisol, aldosterone 

or estrogen).’ It is a highly malignant tumor 

which tends to make a rapid extension locally by 

vascular and visceral invasion with distant 

metastasis to lung, bone and brain. Inferior vena 

caval invasion can occur in 25- 35% of cases* but 

there has been a few isolated cases of adrenocor- 

tical carcinoma with vena caval involvement in 

infancy and childhood. One case of childhood 

adrenocortical carcinoma of right adrenal gland 

with IVC extension diagnosed by venography was 
reported in 19835 and three cases of childhood 

adrenocortical carcinoma with extension into [VC 

and right atrium diagnosed by ultrasound, CT and 

MRI were reported in 1990.° We report a 

10-month-old infant boy of adrenocortical carci- 

noma with vena caval involvement depicted by 

ultrasound and CT scan. 

CASE REPORT 

A 10 month-old infant boy presented 

in1998 with a 4-month history of rapid gaining 

of weight. Examination revealed Cushinoid 

features, facial acne, hirsutism, hypertrophy of 

penis and mild pubic hair (Fig.1). The patient had 

moderate to severe hypertension. Bone age was 

normal. No abdominal mass was palpable. 

Cushing’s syndrome was diagnosed on the 

basis of an elevated mean serum cortisol with lack 

of cortisol circadian rhythm and absence of 

suppression on LDST. The 24-hour urinary 

ketosteriod was increased. 

  

' Department of Radiology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand. 

> Department of Pediatric, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand.
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Ultrasound examination showed a 3.6x3.2 
centimeter inhomogeneous hypoechoic mass at the 

left adrenal region. Evidence of the internal echo 

in IVC and left renal vein represent tumor throm- 
bus was noted (Fig.2). 

Abdominal CT showed a 4 centimeter 

well-defined rounded soft tissue density mass in 
the left adrenal region with homogeneously 

enhancement. Evidence of dilated left adrenal 

vein, containing thrombus and also thrombus in 

left renal vein and IVC were demonstrated (Fig.3). 

The contralateral adrenal gland appeared normal. 

The left renal stone was seen (Fig.4). There are 

abundant of subcutaneous fat of the whole body. 
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At surgery, the left adrenal gland contained 

a 3.4 cm.-sized, well- circumscribed tumor with 

thrombus in the left adrenal vein (Fig.5). Left 

adrenalectomy and tumor thrombus removal were 

performed. Histologically, the tumor consisted of 

nets of round cells containing vesicular nuclei 

and small nucleoli which compressed the normal 

structure. Evidence of moderate nuclear pleomor- 

phism, abnormal mitosis, tumor necrosis and 

capsular invasion were demonstrated. The 

diagnosis was that of adrenocortical carcinoma. 

The patient died on day 20" after operation due to 
sepsis and adrenal insufficiency. 

Fig. 1. A 10 month-old infant boy with Cushinoid 

features.
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Fig. 2A. Longitudinal subcostal sonogram of left Fig. 2B. Transverse sonogram shows intralumi- 

upper quadrant demonstrates a 3 cm. in- nal echogenic thrombus within IVC 

homogeneous hypoechoic mass at the (arrowhead). 

left adrenal region. (LK = left kidney, 

SP = spleen) 

   
3A 

Fig. 2C. Transverse sonogram shows echogenic __ Fig. 3A. Unenhanced CT scan shows a well-de- 

thrombus in left renal vein (arrowhead). fined rounded left adrenal soft tissue 

(IVC = inferior vena cava, LRV = left density mass (arrowhead). 

renal vein ) 
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3B 3c 

Fig. 3B. Enhanced CT scan shows homogeneous __ Fig.3C. Enhanced CT scan shows thrombus in 

enhancement of the left adrenal mass left renal vein (arrowhead). 

(m). Dilated left adrenal vein, contain- 

ing thrombus. (arrow head). Thrombus 

in IVC (double arrowheads). 
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Fig. 4. Unenhanced CT scan shows stone in the 

left kidney (arrowhead ). Abundant of sub- 

cutaneous fat (double arrowheads). 
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Fig. 5. Gross specimen, removed at surgery, was an adrenocortical 

carcinoma. 

DISCUSSION 

Primary adrenocortical carcinoma is a rare 
malignancy in infancy and childhood. Although 

childhood adrenocortical carcinoma extremely 

uncommon, it is still the most common tumor 

occurring in the adrenal cortex.’ It is much less 

common than neuroblastoma but slightly more 

common than pheochromocytoma. Most 

pediatric patients with adrenocortical carcinoma 

have hormonally active tumors. The most 

common manifestation being either virilism or a 

mixture of virilism and Cushing’s syndrome.? 
Adrenocortical carcinoma with cortisol produc- 

tion is the most common cause of Cushing’s 
disease in children. Cushing’s syndrome refers to 
the manifestation of glucocorticoid excess and it 

is a presenting symptom in our patient. On CT 

scan, evidence of left renal calculi was detected 

in our patient. The renal calculi occur approxi- 

mately 15% of the patients of Cushing’s syndrome, 

and renal colic may occasionally be a presenting 

complaint.’ These calculi are a consequence of 

glucocorticoid-induced hypercalciuria. Serum 

93 

calcium and phosphorus concentrations are 

normal; however hypercalciuria occur in 40% of 

these patients. 

The diagnosis of the non-functioning 

tumor is often delayed until the mass become huge 

or systemic symptoms arise. Adrenocortical 

carcinoma has been found to be associated with 

Beckwith-Wiedemann syndrome, hemihypertro- 

phy and Li-Fraumeni syndrome.! 

It is a highly malignant and locally 

invasive tumor. Extensive local tumor invasion 

being present in just over 50% of the carcinomas 

in the present series*. Distant metastasis to lungs, 

bone and brain occurs in many cases. Inferior vena 

caval, adrenal vein or renal vein invasion are found 

in 25 to 35% of cases.*_ Extension into the right 
atrium may be found.° 

Adrenocortical carcinoma in childhood 

may be a considerable diagnostic problem by
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virture of its rarity, variable clinical presentation 

and biochemistry, non-specific radiological 

findings and, at times its confusing histology. 

Diagnostic imaging plays an important 

role in the early localization of the primary lesion 

of the adrenal gland and defining the extent of the 

primary tumor as well as in assessing the 

presence or absence of metastatic disease. 

Sonography can usually reveal the sepa- 

ration between the adrenal mass and a tumor 

arising in the liver or the upper pole of the kidney 

by characteristic displacement of the retroperito- 

neal fat planes. Sonographic appearance of pheo- 
chromocytoma, adrenal adenoma or carcinoma 

may be similar. While still small, most lesions 

present with a homogeneous echo pattern that 

usually becomes complex as the lesion grow, 

reflecting areas of necrosis or hemorrhage.’ 

On sonography the primary tumor of 

adrenocortical carcinomas are usually large and 

the complex echo pattern correlates with the 

central necrosis, hemorrhage and calcification. 

Radiating septa or an echogenic, capsule-like rim 

can be seen. Occasionally the entire mass may be 

either hypoechoic or hyperechoic.’ Color Doppler 

imaging is a non-invasive method to evaluate 

vascular extension of tumor, especially in acute 

thrombosis. It is particularly effective in demon- 

strating a partially patent lumen when standard 

gray scale examination suggests total occlusion. 

Intrinsic obstruction of the IVC related to throm- 

bosis can be either partial or complete.'® 

The CT appearance of adrenocortical 

carcinoma is non-specific. It may be heteroge- 

neous with inhomogeneous contrast enhancement. 

In our patient, the sonographic appearance of the 

primary tumor showed an inhomogeneous 

hypoechoic mass and abdominal CT scan revealed 

homogeneously enhanced soft tissue mass. 
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However criteria related to size and 

appearance (inhomogeneous enhancement, 

central necrosis, calcification, enhancing capsule) 

are not reliable in differentiating benign from 

malignant adrenocortical tumors. 

Furthermore, unlike adults, the diagnosis 

of malignancy is not made by histologic criteria 

alone, because necrosis, nuclear pleomorphism, 

fibrous bands, and vascular and capsular invasion 

may be seen in childhood adrenal cortical 

adenomas as well as carcinomas. 

Although differential diagnosis of adrenal 
carcinoma from adenoma may be difficult, MRI 

plays a role in the differentiation between 

malignant tumor and adenoma. More recently, 

chemical shift MR imaging technique has been 

used to detect lipid within an adrenal mass. 

Because significant amount of lipid often present 

in adrenal adenomas and typically absent in most 

metastases and other nonadenomatous adrenal 

masses. Using breathhold opposed- phase 

gradient echo imaging, Mitchell et al showed a 

relative loss of signal intensity of adrenal masses 

in 95% of adenomas and in none of their 

nonadenomas."” 

IVC extension can occur at four different 

levels* : level 1, tumor thrombus occurring only 

at the entry of the renal vein (left-sided tumors); 
level 2, tumor thrombus extending up to the IVC 

but remaining below the entry of the most 

inferior hepatic vein; level 3, refers to tumor 

thrombus extending into intrahepatic vena cava 

but below the diaphragm; and level 4, refers to 

tumor thrombus extending above the diaphragm 

or into the right atrium. All these four levels of 

IVC tumor thrombus require different surgical 

approaches. Therefore, when tumor thrombus is 

found, the exact extent, that is infrahepatic, intra- 

hepatic, suprahepatic, or supradiaphragmatic, 

must be identified.



THE ASEAN JOURNAL OF RADIOLOGY 

If the tumor thrombus is infrahepatic, the 

cardiothoracic bypass is usually unnecessary, and 

the tumor thrombus can be directly extracted from 

the vena cava after obtaining local control of the 

vena cava. Cardiothoracic by pass is the preferred 

method for the tumor thrombus at any of the other 

levels. 

CT scan is the accented standard for 

evaluation of the primary tumor and involvement 

of the structures. Both CT scan and ultrasound 

are helpful in evaluating involvement of adrenal, 

renal and vena caval structure. MRI scanning can 

add to the precision of the evaluation because of 

the ability to display images of the IVC in 

coronal, sagittal and axial planes. 

In our patient, evidence of tumor throm- 

bus was demonstrated in left renal vein and 

infrahepatic IVC by both ultrasound and CT scan. 

The tumor thrombus in left adrenal vein was seen 

on CT scan. 

Surgery is the main stay of treatment, since 

no effective adjuvant treatment is available. The 

prognosis is poor as most tumors which are 

locally invasive or having distant metastases at 

the time of presentation. 

In conclusion, adrenocortical carcinoma is 

rare but is a highly malignant neoplasm in infancy 

and childhood. Local invasion with visceral and 

vascular involvement and distant metastases are 

common. Accurate preoperative assessment of 

local extension and IVC invasion is helpful in 

preparing for the surgical extirpation. 

n
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ROLE OF CONTRAST MR MAMMOGRAPHY IN THE 

INDETERMINATED BREAST DISEASES 

Darunee BOONJUNWETWAT, M.D.' Saowanee SRIRATTANAPONG, M.D.' 

Pichet SAMPATANUKUL, M.D.?_ Kris CHATAMRA, M.D.3 

ABSTRACT 

The purpose of this study is to evaluate the diagnostic capability of contrast MR 

mammography (MRM) in the problem of breast lesions that were indeterminated on 

mammography and ultrasonography. 

The contrast MRM of twenty - two proven breast lesions was retrospectively 

reviewed. All lesions were indeterminated on mammography and sonography. There 

were eight cases received conserving breast treatment for carcinoma. The contrast MRM 

was performed by GE Signa 1.5 Tesla system. Only nine cases had post contrast 

dynamic study with signal time curve. All lesions were read and concensus by two 

radiologists using the same criteria based on MR morphologic features, patterns of 

enhancement and signal time curve. The qualitative and quantitative studies were 

integrated into the five points confidence scale (MRI score). The lesions were graded 

benign or malignant according to the MRI score (1,2 = benign and 3,4,5 = malignant). 

Furthermore, we analyzed the data of these lesions into two groups, group | without 

signal time curve and group 2 with signal time curve. 

Twenty - two lesions were interpreted by using the MRI score, seven lesions 

were considered to be malignant and fifteen lesions were considered to be benign. The 

sensitivity, specificity, and accuracy in the diagnosis of breast disease were 75%, 92.8%, 

and 86.4% respectively. In comparison between the group | and group 2, the sensitivity, 

specificity, and accuracy in diagnosis were 60.0%, 80.0%, 70.0% in group 1 and 100%, 

100%, 100% in group 2, respectively. 

Contrast MRM is the effective imaging method for evaluation of the breast 

lesions that mammography and sonography were indeter-minated. Supplement dynamic 

study with signal time curve should improve the capability and provide superiority in 
establishing the correct diagnosis. 

  

' Department of Radiology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand 

? Department of Pathology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand 

> Department of Surgery, Faculty of Medicine, Chulalongkom University, Bangkok, Thailand 
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INTRODUCTION 

Since the sensitivity of mammographic 

detection of lesions is reduced in dense breasts, 

augmented breasts and post conserving breast 

therapy whereas MRI of the breasts is increasingly 

used in addition to conventional mammography 

and ultrasonography. It is used to help patients 

with inconclusive findings of conventional breast 

imaging and to diagnose primary and recurrent 

breast cancer.'® 

Although the sensitivity and specificity of 

MRI in the detection of breast cancer have been 

reported in various studies. The sensitivity and 

specificity depend not only on criteria of inter- 

pretation, MRI technique and patient selection but 

also on the experiences of the radiologist. MRI of 

the breasts has been used in King Chulalongkorn 

Memorial Hospital since 1994. At the early time 

of the study, we used the shoulder coil and body 

coil for breast imaging, by the end of 1997 the 

bilateral breast surface coils were available. The 

goal of our study is to evaluate the diagnostic 

capability of contrast MR mammography (MRM) 

in those patients with indeterminated lesions by 

mammography and ultrasonography. 

MATERIALS AND METHODS 

We retrospectively reviewed MRI records 

in our Hospital since December 1994 to August 

1999. Twenty contrast enhanced MRI studies of 

the breasts with available medical records were 

included in the study. All cases had mammogra- 
phy and ultrasonography performed showing 

indeterminated lesions. Eight cases had a history 

of carcinoma of the breast received conserving 

breast treatment with problem of residual tumor 

or fibrosis. The patient’s age varied between 
26-72 years old (mean = 46.7 years). Nineteen 

cases were female and one case was male. One of 

the women had 3 MRI studies of the breasts, one 

for the left breast and two for the right breast at 
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different times. The final diagnosis was estab- 

lished by means of fine needle aspiration 

cytology (FNAC), biopsy or follow up by 

physical examination and mammography. 

MRI studies of the breasts were performed 

by GE Signa 1.5 tesla system using a variety of 

imaging parameters, all with gadolinium contrast 

enhancement. Imaging protocols consisted of 

axial and sagittal spin echo T1W, axial or sagittal 

fast spin echo T2W images with fat suppression 

technique or short T1 inversion recovery (STIR) 

images. Post contrast enhanced dynamic study was 

performed in only 9 cases at 0, 1, 2, 3, S and 7 

minutes by using 3D gradient echo images (SPGR) 

as well as the imaging subtraction and signal-time 

curve. Ten cases had been imaged in supine posi- 

tion using shoulder coil, two cases in prone posi- 

tion using body coil and the remaining eight cases 

had been used bilateral breast surface coils. 

All qualitative images and quantitative 

analyses were reviewed by two radiologists and 

consensus was obtained for the MRI features with- 

out knowing conventional mammographic, 

sonographic and pathological findings. The MRI 

features were evaluated using these following 

criteria. 

1. Lesion configuration. It was classified 

as a mass or non-mass related to the enhanced 

pattern as segmental, linear, regional or patchy. 

Regional and patchy configurations were both 

suggestive of benign breast changes. 

2. Shape and borders. An irregular or even 
a spiculated shape was suggestive of malignant 

lesion, where as a round or oval shape suggested 

a benign mass. 

3. The lesions internal architecture. The 

homogeneity and low signal internal septations 

both were suggestive of benignity. If it showed 

heterogeneous or peripheral enhancement (rim 

enhancement), this was suggestive of malignancy.
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4. The signal time curve pattern was clas- 

sified according to their shape as type I which was 

steady enhancement; type II, plateau of signal 

intensity; or type III, washout of signal intensity 

as shown in figure 1. A type I was indicative of 

benign lesion, where as type III strongly sugges- 

tive of malignancy. A type II may be found both 

in benign and malignant lesions. 

Finally, the quantitative and qualitative 

assessments were combined into an integrated 

evaluation of the individual lesion rated on five 

points confidence scale (MRI score). 

1. Definitely benign when morphological 

features were rated benign with homogeneous 

enhancement or type I signal time curve or when 

a non-mass related patchy or regional enhance- 

ment was found. 

2. Probably benign when morphological 

features were rated benign with type II signal time 

curve or single morphological feature was rated 

malignant with type | signal time curve. 
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3. Possible malignant when one or two 

morphological features were rated malignant with 

patchy enhancement or type II signal time curve. 

4. Probably malignant when single morpho- 

logical feature was rated malignant with hetero- 

geneous or rim enhancement or type III signal time 

curve. 

5. Definitely malignant when all morpho- 

logical features were characteristic of malignant 

with rim enhancement or type III signal time 

curve. 

The classification of the lesions to be 

benign (negative) or malignancy (positive) 

depended on the MRI score, as shown in table |. 

For calculation of sensitivity and specificity 

outcomes, the MRI score of 3, 4 and 5 were 

considered positive for malignancy while the MRI 

score of 1 and 2 were negative or benign. 

According to twenty-two lesions, twelve lesions 

were evaluated using signal time curve and ten 

lesions without using signal time curve. 

  

  

  
  

Table 1. MRI score and lesion classification. 

MRI SCORE LESION 

L.2 Benign 

3;4,5 Malignant 

RESULTS 

Twenty-two lesions were identified on 
MRI studies. Seven lesions were considered 

malignancy and fifteen lesions were considered 

benign on the basis of MRI score. The MRI 

classification related with the final diagnosis was 

shown in table 2. 

According to the seven lesions considered 
malignancy on MRM, three lesions showed rim 
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enhancement (Fig. 1), four lesions showed 

heterogeneous enhancement (Fig. 2). Three of 
seven lesions had signal time curve which showed 

to be type 3 in two lesions and type 2 in one 

lesion (Fig. 3 A,B). Among these seven lesions, 

six lesions were histological proven to be inva- 

sive ductal carcinoma. There was one case that 
MRM showed spiculated irregular lesion in left 

breast with heterogeneous enhancement and was
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misinterpreted without signal time curve as ma- 

lignancy (MRI score 4), this case had involuted 

asymetrical breasts on mammography and in- 

creased radiotracer uptake at left subareolar 

region on Tc*™ sestamibi. Needle-guide biopsy 
was finally performed and cytology showed to be 

adenosis. No malignant lesion was found during 

the follow-up time of 59 months. 

In fifteen lesions of twelve cases consid- 

ered benign related to MRI score | and 2 with 

benign morphological features and type | signal 

time curve (Fig. 4 A,B). Microdochectomy was 

performed in two cases and histopathology turned 

out to be intraductal papilloma. Fine needle 
aspiration cytology (FNAC) was performed in 

three cases and no malignant cell was found. One 

patient had biopsy, proved to be adenocarcinoma 
metastasis in an axillary lymph node without 
detectable primary tumor elsewhere. MRM of this 
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case showed no definite mass or abnormal 

enhancement in both breasts and was diagnosed 
as occult breast cancer with axillary node metasta- 

sis. She was treated with axillary node dissection 

and systemic chemotherapy. One case had biopsy 
done and histopathology proved to be intraductal 

papillary carcinoma with foci of invasive tubular 

carcinoma. In the remaining eight cases, there 
was no lesion shown up after a period of follow - 

up time from 8 to 48 months (mean = 18.5). 

The calculations of positive predictive 
value (PPV), negative predictive value (NPV), 

sensitivity, specificity and accuracy for the diag- 
nosis of the breast disease were divided into three 

categories as shown in table 3, 4 and 5 since there 
were two different groups in MRI interpretation, 

one group (12 lesions) with MR signal time curve 
and the other (10 lesions) without signal time 
curve. 

Early phase Intermediate and late phases 

  

  
  

Pt Se re 
NS SOS Mo 

4 la 

: Ib 

Signal 

intensity I 

Il 

> 
Time 

Fig. 1. Schematic drawing of the signal time curve types. Type I corresponds to a straight (Ia) or 
curved (Ib) line; enhancement continues over the entire dynamic study. Type II is a plateau 
curve with a sharp bend after the initial upstroke. Type III is a washout time course." 
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Table 2. MRI score and breast lesion correlation. 

  

  

No. Age coil SI-T curve MRI score Conclusion Remark 

L. 34 shoulder Ul 5 invasive ductal carcinoma post conserving surgery 

2; 62 ” ] l benign (33 mo) 

3: 50 _ breast ] 1 benign (16 mo) ” 

4. 47 shoulder - 2 benign (17 mo) » 

>. 52 2 - 5 invasive ductal carcinoma » 

6. 49 breast l benign (FNAC, 9 mo) a 

W. 43 » Ul 5 invasive ductal carcinoma 

8. 35 r I l no malignant cell post conserving surgery 
followed by mastectomy 

after 10 mo follow up. 

9. 36 » II + invasive ductal carcinoma dense breasts 

10. 55 shoulder - a adenosis (needle-guide asymmetrical breasts 

Bx, 59 mo) 

IL. 56 shoulder - 5 invasive ductal carcinoma male, mass in left breast 

12. 54 body - l adenocarcinoma of left axillary mass 

axillary node 

13. 26 breast II 2 intraductal papilloma right nipple discharge 

14. 72 » I ] fibrofatty tissue extensive fat necrosis 

(FNAC, 8 mo) 

15. 45 body - 2 intraductal papillary left breast pain with bloody 

carcinoma with foci of discharge 
invasive tubular carcinoma 

16. 45 shoulder ~ 2 benign (48 mo) palpable mass in Rt breast 

1: 45 __ breast II 1 benign (8 mo) 2 

II 2 benign (8 mo) » 

II 2 benign (8 mo) » 

18. 54 shoulder - 1 adenosis (FNAC, 57mo) left breast pain, 

no palpable mass 

19. 43 » - 2 intraductal papilloma right bloody discharge 

20. 32 Be - 5 invasive ductal carcinoma __ palpable mass 
  

* The number behind the conclusion was the follow- up time interval. 

Table 3. Data combined with and without signal time curve 

  

  

  

    

Malignant Benign Total 

MRI + 6 ] 7 

MRI - 2 13 15 

Total 8 14 22         
  

Sensitivity = 75%, Specificity = 92.8%, PPV = 85.7%, NPV = 86.6%, Accuracy = 86.4% 
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Table 4. Data without signal time curve 

.- AUG. 2001. Volume VII Number II 

  

  

  

        

Malignant Benign Total 

MRI + 3 l 4 

MRI - 2 4 6 

Total 5 5 10     
  

Sensitivity = 60.0%, Specificity = 80.0%, PPV = 75.0%, NPV = 66.6%, Accuracy = 70.0% 

Table 5. Data without signal time curve 

  

  

  

        

Malignant Benign Total 

MRI + 3 0 3 

MRI - 0 9 9 

Total 3 9 12     
  

Sensitivity = 100.0%, Specificity = 100.0%, PPV = 100.0%, NPV = 100.0%, Accuracy = 100.0% 

1 i ne Re ae es ee: 

SNPS ae |) 
52°F 701543/2 

Me 

Fig. 1. Contrast MRM of right breast (T1 WI with 

fat suppression) in axial view showed an 

irregular mass with rim enhancement 

(arrow), classified as malignant morpho- 

logy 
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Fig. 2. Contrast MRM of right breast (T1 WI with 

fat suppression) in sagittal view showed 
irregular lesion with heterogenous en 

hancement (arrow), classified as malignant 

morphology
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Fig. 3 A,B. Contrast MRM with dynamic study showed washout signal time curve, type I (Fig.3 A), 

and plateau signal time curve type II (Fig. 3 B) 
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Fig. 4A. Contrast MRM with subtraction in axial Fig. 4B. Contrast MRM with dynamic study 

view showed a well defined homo- showed a spiculated lesion (arrow) 

genous hypersignal intensity mass in with type I signal time curve, classi- 

left breast (arrow), classified as benign fied as probably benign lesion (MRI 
morphology score = 2) 
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DISCUSSION 

It is now widely recognized that magnetic 
resonance mammography (MRM) with contrast 
enhancement has high sensitivity (93%-100%) in 
the detection of breast cancer.”'!':'? Because the 
normal breast tissue has variable components 
related to amount of breast stroma, ductal system 
and hormonal dependent tissues and there are vari- 
ous fibroglandular patterns in each woman. These 
factors make it difficult to differentiate tumor from 
the breast parenchyma.° Since the first publica- 
tion by Heywang SH. et al.° in 1986 concerning 
MRI’s capability to differentiate dysplasia from 
carcinoma, MR mammography has gained popu- 
larity in the past years and various MRI sequences 
and techniques have been studied to improve 
diagnostic accuracy.*'*'? This capability is based 
on the fact that all carcinomas enhanced whereas 
dysplastic tissue enhanced slightly or not at all 
after Gd-DTPA injection. 

Despite extensive efforts to improve the 
technical aspect of MRM, the extent of observer 
variability is an important source of error. The 
clinical usefulness ofa diagnostic test also depends 
on the consistency of interpretation on different 
occasions and by different observers. Variability 
in interpretation arises from a lack of consistency 

by an individual observer when performing inter- 
pretation (interobserver variability) and a lack of 
consistent between observers (interobserver).'® 

Mussurakis S. et al'* showed only a moderate 
agreement between the two experienced radiolo- 
gists in rating morphological characteristics, the 
agreement between the newly trained radiologist 
and the experienced radiologists was even worse. 
All readers showed good sensitivity in cancer 
detection but specificity was substantially lower. 

MRM provides excellent anatomy and 

tissue morphology by using T1 and T2 weighted 
images. Including dynamic contrast study, MRM 
helps to clarify the tissue characteristics. Many 
reports have described the MRI features of 
benign and malignant lesions.'*”? In the early 
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reports of MRM by Dash N. et al.,?! malignant 
breast masses were differentiated from benign 

solid lesions predominately by their irregular 
borders, with or without radiating spicules, as in 
mammography. Differentiation of solid from 
cystic masses was made correctly by the different 
signal intensities on T2 weighted images.*® 

LIU PF. et al.'’ found that margins of 44 
malignant lesions (64%) were poorly defined, 25 
malignancies showed well define borders. An 

irregular shape was found in 55 carcinomas (80%). 
Heterogeneous enhancement was demonstrated in 
44 lesions (64%), and 8 lesions (12%) showed rim 
enhancement. Homogeneous or diffused contrast 

uptake was seen in 17 malignancies. They reported 
the sensitivity and specificity for the identifica- 
tion of breast cancer by MRM when based on 
qualitative morphological analysis alone were 
83% and 54%. However the diagnostic accuracy 
of 71% was lower than that achieved when inter- 
pretation was based solely on quantitative data 

with a threshold of 90% (cut-off levels of % 
increase in SI at 1 minute post-contrast study). 

Combined quantitative and qualitative assessment 
yielded a considerably higher sensitivity, speci- 
ficity and accuracy of 93 %, 74% and 85 % 
respectively. 

Several years ago a dynamic MR imaging 
method was introduced.'? Two concepts have 
evolved in attempt to improve diagnostic 
accuracy. First, high spatial resolution MRI is used 
to analyze the lesion’s morphology including 
internal architecture. Second, fast imaging 

protocols with high temporal resolution have been 
suggested for analysis of the lesion’s enhancement 
pattern.'* Kuhl CK and colleagues’ assessed the 
relevance of the signal intensity time course for 
the differential diagnosis of enhancing lesions in 
dynamic MR imaging of the breast. They studied 
101 malignant and 165 benign lesions and found 
that the distribution of the curve types for breast 
cancers was type I, 8.9%; type II, 33.6%; and type 
III, 57.4%. The distribution of curve types for
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benign lesions was type I, 83.0%; type II, 11.5%; 
and type III, 5.5%. The diagnostic indices for 
signal time curve were, sensitivity, 91%; speci- 

ficity, 83%; and accuracy, 86%. They concluded 
that a type III time course is a strong indicator of 
malignancy and is independent of other criteria. 

In our series, by using the MRI score as 
the parameter for establishing the diagnosis, the 
sensitivity, specificity and accuracy were 75.0%, 
92.8% and 86.4% respectively. Furthermore, the 
lesions that we interpreted were analyzed into two 
groups; group I with signal time curve and group 
2 without signal time curve. The sensitivity, speci- 
ficity and accuracy were 60.0%, 80.0% and 75.0% 
in group I, 100%, 100% and 100% in group II, 
respectively. According to our one false positive 
case and two false negative cases in group I, there 
were only qualitative images. The dynamic study, 
subtraction images and SI-time curve were not 
performed at that time. We had found the 
difficulty in differentiation of malignant and 
benign lesions using only morphological qualita- 
tive images because the features between the 
benign and malignant lesions were overlapping 
and the diagnostic criteria for achieving optimal 
results were poorly defined. Consequencely, the 
signal time curve helped to distinguish the lesion 
precisely. Of the twelve lesions with signal time 
curves, five benign lesions were type I, two 
malignant lesions were type III. For the type II, 
there were three benign and one malignant lesions. 
Our study was concordant with Kuhl CK. and 
collegues’* that type I indicated benignity and type 
III indicated malignancy. Since the type II could 

be presented in both benign and malignant lesions, 
combination of the MRI morphology and pattern 
of enhancement were necessary to judge the 
diagnosis. 

In conclusion, contrast enhancement 

MRM with morphologic features and patterns of 
enhancement play important role in distinguish- 
ing the benign from malignant breast lesions that 
are indeterminated by mammography and ultra- 
sonography. In our study, by adding the dynamic 
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contrast study and signal time curve give not only 
confidence in diagnosis but also increase in 
sensitivity and specificity. 
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SPIGELIAN HERNIA: REAL-TIME SONOGRAPHIC DIAGNOSIS 

Koakait VIVITMONGKONCHAI 

ABSTRACT 

The diagnostic potential of real-time sonography in detecting a clinically unrec- 

ognized case of spigelian hernia is illustrated and discussed. Due to its rarity and non- 

specific presentation, spigelian hernia is often misdiagnosed clinically. Real-time 
sonography can provide the correct diagnosis by demonstrating dynamic sliding of her- 

nial content through the peritoneal and muscular defect along the spigelian line in lower 

anterior abdominal wall. 

INTRODUCTION 

Spigelian hernia is an uncommon anterior 

abdominal wall hernia that developed at either 

side, along the linea semilunaris, usually inferior 

to umbilicus. Clinical diagnosis of spigelian 

hernia poses greater difficulties than treatment. 

The clinical presentation varies, depending on the 

side, contents, degree and type of herniation. The 

compliants range from vague intermittent 

abdominal pain with or without palpable mass to 

acute symptoms related to intestinal obstruction 

and strangulation or incarceration of hernial 

contents. Most hernias, if not large enough, are 

overlooked because they are masked by the intact 

external aponeurosis and subcutaneous fat 

especially in obese patients. Because of its 

nonspecific presentation and difficulty in clinical 

diagnosis, ultrasound study can be significantly 

helpful in preoperative diagnosis. 

CASE REPORT 

A 44-year-old man complained of left 

lower quadrant pain for one day without associ- 

ated nausea, vomiting, constipation or diarrhea. 

Physical examination showed mild focal tender- 

ness with ill-defined, mass-liked sensation over 

left lower abdomen. 

The provisional diagnosis was acute di- 

verticulitis with possible abscess and ultrasound 

study was ordered as a screening examination. The 

sonoscan revealed a hyperechoic mass, 

3.17x2.12x2.84 cm. in size, locating in anterior 

peritoneal cavity with partly herniated through a 

defect of aponeurosis to lie immediately beneath 

anterior abdominal wall muscle. [fig. 1] The mass 

appeared to be increased in size and herniated 

more anteriorly when the patient was told to strain. 

[fig. 2] This dynamic procedure was reproduc- 

ible and clearly demonstrated by real-time 

sonography. Due to its typical location and 

dynamic nature, the mass was diagnosed as 

spigelian hernia. The patient underwent laparo- 

tomy and a hernia sac was discovered through the 

spigelian defect. The sac contained gangrenous 

appendices epiploicae, which was resected. Then 

the defect was repaired. Postoperatively, the 

patient did well with complete recovery from the 

presented symptoms. 
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Fig.1 A hyperechoic mass in anterior peritoneal cavity 

partially herniated through spigelian defect on left side 

of anterior abdominal wall. 

  

(eae dala! C2 aia 

Fig. 2 With abdominal strain, the mass herniated more 

anteriorly through the abdominal wall defect. 
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DISCUSSION 

Spigelian hernia is an uncommon, 

acquired anterior abdominal wall hernia that 

occurs through a defect in the spigelian aponeuro- 

sis. The spigelian aponeurosis is the part of 

aponeurosis that lies lateral to the rectus abdominis 

muscle and medial to linea semilunaris, which is 

the line forming and marking the transition from 

muscle to aponeurosis of the three abdominal 

muscles of anterior abdominal wall-namely 

external oblique, internal oblique and transversus 

abdominis.' In its upper three fourths, the fused 

aponeurosis of these three muscles splits 

medially to form the anterior and posterior rectus 

sheath. At the lower fourth, the aponeurosis passes 

medially to cover only the anterior surface of the 

rectus muscle. This anatomic transition is marked 

by linea semicircularis.* Most hernias occur at the 

widest part of the aponeurosis just below the level 

of umbilicus in the region of linea semicircularis.*“ 
On rare occasions, such hernias have been 

occurred caudal and medial to the inferior epigas- 

tric artery which are called low spigelian hernias. ' 

Spigelian hernias occur at any age but 

more commonly in the eldery.'’° The ratio of 
incidence is equal in both men and women.!'?34 
They developed with almost equal frequency on 

either side and occasionally be bilateral'** The 

clinical presentation varies, depending on the 

sides, contents, degree and type of herniation. The 

hernial sac contents are usually omentum and/or 

segment of small bowel or colon but other 

structures such as stomach, ovary, Meckel’s 

diverticulum and even endometrial tissue have 

been reported.'*° Spigelian hernias represent less 
than 2% of anterior abdominal hernias** and 
because of common delays in the diagnosis, they 

are associated with a higher risk of bowel stran- 

gulation than other abdominal wall hernias.?*° 
Due to their rarity, nonspecific presentations and 

difficulty in clinical diagnosis, many physicians 

are unaware of these hernias. As a result, radio- 
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logic studies play an important role in giving the 

correct diagnosis. Spigelian hernias rarely show 
any abnormalities on scout abdominal films 

except that they cause small or large bowel 

obstruction. Since most of the spigelian hernias 

donot contain intestinal loops, the plain abdomi- 

nal film findings are usually absent or nonspecific. 

They can be more specifically diagnosed with 

small bowel contrast study or barium enema if they 

do contain the intestinal segment in the hernial 

sacs.** With newer imaging modalities as real- 

time ultrasound, computerized tomography and 

magnetic resonance imaging, spigelian hernias are 

easier to be diagnosed. The added advantage of 

these high resolution studies is evident in as much 

as omental fat herniation can be diagnosed even 

when there is no intestinal herniation. Ultrasound 

is a good screening examination because of its 

availability, cheaper cost and lack of radiation 

hazard. Moreover; it provides good imaging 

resolution, multiplanar views and real-time 

display on specific maneuvers. Spigelian hernia 

can be diagnosed by demonstration of a hernial 

orifice in the spigelian aponeurosis, on an 

intramurally located hernial sac and on sac 

content in the form of intestine or omentum. The 

hernial orifice is visualized as a defect in the echo 

line from the aponeurosis. Since the hernia is 

sliding in nature, it can be diagnosed more 

confidently by using several provocative 

maneuvers that increase intraabdominal pressure 

such as the Valsalva maneuver, abdominal strain, 

upright position, coughing, etc.? The great 

benefit of ultrasound study is its ability to 

demonstrate this motion graphically in real time. 

This capability is not possible with the static scans 

of other imaging modalities. As shown in this 

reported case, the hernia was augmented by 

abdominal strain which help in making the 

diagnosis more specifically. Some anterior 

abdominal wall pathologies and intraabdominal 

processes that are superficial in peritoneal cavity
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may produce similar sonographic appearance. 

Among them are abdominal wall lipoma, abscess, 

rectus sheath hematoma or seroma, and perito- 

neal or omental tumor implants.*°° The hernial 
sac can be confused with lipoma of the abdomi- 

nal wall when the external oblique aponeurosis is 

also defective.’ When the hernia is incarcerated, 

the provocative maneuvers may fail to demon- 

strate sliding of hernial contents. Nevertheless; 

with careful attention to the abdominal wall de- 

fect at specific location, the diagnosis of spige- 

lian hernia can be made in most cases. Further 

studies can be done in problematic cases which 

should be judged on case-by-case basis. 

In conclusion, real-time sonography has 

shown to be very helpful and effective in the 

diagnosis of spigelian hernia which is difficult to 

diagnose clinically. 
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SEVERE HYDROURETER MIMICKING VESICAL CATHETER 

BALLOON AT SONOGRAPHY 

Dr. M. A. Taher, Director 

Indexing words : Hydroureter, Ultrasonography, Renography. 

INTRODUCTION 

Most of the patients of painful hematuria 
are benefitted from radionuclide renogram and 

ultrasonography.'* Radiation dose from the 

isotope used in renography is very small : 

one-hundredth of that from intravenous 

urography (IVU). 

Sonography is a non-invasive and non- 

ionizing procedure which has become very much 

popular in the investigation of various diseases. 

However, one must be careful and cautious to 

interpret the images, for example, cystitis may 

sometimes mimic bladder cancer on sonography.* 

StH ti 1-0 Feweiae: tos 

  

CASE REPORT 

A boy of 8 years came with complains of 

pain in left loin and hematuria. Radionuclide 

renogram with Tc-99m DTPA showed left-sided 

obstructive uropathy. Ultrasonography showed 

severe hydronephrosis and hydroureter on left 

side, a balloon-like structure was seen in the 

lumen of urinary bladder, but the patient was never 

catheterized: On careful scanning it was seen to 

be continuous with the left hydrourerter. We 

report this case considering its rarity. (Fig.1) 

Pd 

Fig. 1 LHU = Left hydroureter, 

LHN = Left hydronephrosis 
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SOLITARY OSTEOCHONDROMA OF THE THORACIC SPINE 

WITH SPINAL CORD COMPRESSION; A CASE REPORT 

Waneerat GALASSI, M.D. 

ABSTRACT 

Osteochondromas are common benign bone tumors that rarely occur in the axial 

skeleton. In the solitary type or multiple osteochondromas, neurological complications 
such as spinal cord compression has rarely been reported. A case of 53-year-old man 

with an osteochondroma of T10 lamina and spinal cord compression is reported. Plain 

radiographs, myelography, and computed tomography were used in the preoperative 

assessment of the lesion. Laminectomy with decompression of neural elements is the 

treatment of choice for intracanicular osteochondromas. 

INTRODUCTION 

Osteochondromas are common benign 

bone tumors, although they are actually hyperplas- 

tic or dysplastic bone disturbance originating from 

displaced or aberrant cartilage of the growth plate. 

Solitary and multiple osteochondromas affect male 

patients more frequently than female patients and 

most patients are 20 years old of age or younger.'? 
This is a report of an unusual case of solitary 

osteochondroma of the lamina of T10 signaled by 

spinal cord compression in the sixth decade. 

CASE REPORT 

A 53-year-old man had experienced a 

slowly progressive onset of weakness in the left 

lower extremity for 2 months. Physical examina- 

tion showed generalized weakness of the extremi- 

ties, greater on the left, with decreased sensation 

of both legs. Retrospective review of plain 

radiographs (Figure 1A) showed an abnormal 

bony density projecting centrally from the left side 

of the posterior element of T10. The patient 

underwent myelographic examination (Figure 

1B), which showed this extradural lesion causing 

spinal block at T10. Computed tomography after 

myelography (Figure 2A,B) confirmed a left 

posterior extradural bony mass from the left 

lamina of T10 extending caudally and displacing 

the spinal cord and thecal sac to the right antero- 

lateral aspect. No soft tissue mass was present. 

The patient underwent T10-T11 laminectomy with 

decompression of neural elements. 

Histopathologic examination (Figure 3) 

was consistent with an osteochondroma. 
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1A 1B 

Fig. 1 Lateral thoracic radiograph (A) shows an ossified region(arrowheads) at the left side of the 
posterior element of T10 without optimal delineation of marrow and cortical continuity with 
the underlying bone. Thoracic myelogram (B) shows this extradural lesion causing spinal cord 
compression. 
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Fig.2A,B Axial computed tomographic images show an 

exophytic calcified lesion arising from the left T10 
lamina. 
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Fig. 3 Photomicrograph (original magnification, x100; hematoxylin-eosin 

stain) shows mature bone trabeculae 

cartilaginous cap. 

DISCUSSION 

Osteochondromas affect mostly long 

bones,only 2% to 3% of solitary osteochondro- 

mas originate in the spine, and constituting 4% of 

all solitary spinal tumors.** Seven percent to 9% 
of the patients with hereditary multiple exostosis 

have spinal involvement.* Spinal cord compres- 

sion caused by an exostosis developed into the 

spinal canal has been reported to occur in 1% to 

2.5% of patients with the hereditary form.’ In 
solitary osteochondroma, it will rarely cause 

neurological deficits. In the recent literature, 
osteochondroma of the thoracic spine with 
scoliotic deformity has also been reported.® 

A 53-year-old man presented with a 

solitary osteochondroma of the thoracic spine. 

Surprisingly is the development of this neoplasm 
in this age group. The oldest case in the literature 

is a 73-year-old woman coming with cervical 

located beneath the 

myelopathy due to an osteochondroma.’ 

Spinal osteochondromas typically appear 

as a well-corticated bone mass usually arising from 

the surface of the vertebra or from any wall of the 

spinal canal, especially lamina, spinous processes, 

pedicles, or posterior cortex of the vertebral 
body.*! 

The radiologic hallmark of osteochon- 
droma is the continuity of the lesion with the 

marrow and cortex of the underlying bone and it’s 

type may be pedunculated or sessile form. Small 

osteochondromas related to the lamina or pedicle 

particularly those extending into the spinal canal 

are difficult to detect on plain radiographs, so a 

further imaging workup is required.?”!' In 15% 
of cases of spinal osteochondroma, the radiographs 

are considered normal.*'?'> Myelography will 
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show evidence of extradural compression in 

almost all patients with neurologic signs or symp- 

toms.'4 

Thin-section computed tomography is the 

imaging modality of choice in defining the bony 

nature of the lesion, tumor’s extent and its rela- 

tionship to the vertebral and neural elements of 

the spine.'*'¢ 

Magnetic resonance imaging is more 

useful than computed tomography in defining an 

extradural component of the tumor and dural 

compression.'’? When the cartilaginous cap 

completely calcified, osteochondromas tend to 

stop growing, but growth may persist after the 

closest epiphyseal plate has closed. 

Sarcomatous transformation of solitary 

osteochondromas occurs in less than 1% of cases. 

However, a thick cartilaginous cap (> 1 cm) in an 

adult should raise the suspicion of an exostotic 

chondrosarcoma. In conclusion, osteochondromas 

of the thoracic spine may cause spinal cord com- 

pression. Thin-section computed tomography is 

necessary for evaluating the origin,size, and char- 

acteristics of the tumor. In this case, the treatment 

of choice involved laminectomy with decompres- 

sion of neural elements. 
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TWIN NON-IMMUNE HYDROPS FETALIS (NIHF). 

Dr. M.A. Taher 

ABSTRACT 

Non-Immune hydrops fetalis (NIHF) is a clinical entity that affects non-Rh- 

sensitized pregnancies and is characterized by fetal anasarca, placental edema, and 

often fetal serious effusions. It was first described in 1943 by E.L. Potter.' Recently we 

diagnosed NIHF in a twin and reporting it as a rare case. 

Indexing Words: Twin pregnancy, Hydrops fetalis. 

CASE REPORT 

A muslim multiparous female of 31 yrs. 

gravida 3, came with a history of 7 months’ 
amenorrhea complaining of ankle edema and 

unusual fundal height. Ultrasonographic exami- 

nation (Concept 2000 U.K.) was performed and 

showed a twin pregnancy of about 28 wks. One 

fetal head was high up on right side, the other was 

lying low on left side. Biparietal diameter (BPD) 

was 67.1mm., femur length (FL) was 46 mm., both 

corresponding to a about 28 wks. of gestation. 

Both fetal hearts were beating regularly at 147 per 

minute, Abnormal fluid collections were noted in 

fetal scalp, pericardial and peritoneal spaces (Fig. 

1). She had two sons of ages 8 and 6 years, both 

were delivered normally at home and both are 

having normal health. Therefore we label the case 

non-immune hydrops fetalis (NIHF). Unfortu- 

nately the patient was lost to followup. 
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Fig. 1 Ultrasonography of the case of non- 

immune hydrops fetalis. 

DISCUSSION 

In 1943, non-immune hydrops fetalis 

represented less than 20% of all cases of hydrops 

fetalis, however, since the advent of effective 

prophylaxis against Rh(D) sensitization, the 

relative frequency of non-immune hydrops fetalis 

has risen to 90%.” The incidence of non-immune 

hydrops fetalis ranges from one in 14,000 to one 

in 7000.34 The mortality rate for non-immune 

hydrops fetalis ranges from 50-98%.°° The 

complications of NIHF are tabulated below 

(Table 1). 
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Table 1. Complications of NIHF 
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Complications Frequency 

Polyhydramnios 50-75 % 

Pregnancy-induced hypertension 15-46 % 

Maternal anemia 7-45 % 

Maternal hypoalbuminemia 6-67 % 

Fetal arrhythmia 15 %     
  

In 1963, Liley pioneered the intrauterine 

transfusion for the treatment of severe red cell 

alloimmunization. In 1985, Daffos described the 

presently used method of ultrasound-guided 

percutaneous umbilical cord blood sampling and 

intravascular transfusion. In 1991, Anandkumar 

et al claimed 85% success rate in cases of non- 

immune hydrops fetalis by administering digoxin 

25 picomicrogram and furosemide 0.5 mg per kg 

daily for 10 days.’ 

A case of NIHF caused by severe fetal 

aortic stenosis and endocardial fibroelastosis was 

treated successfully by transplacental digitaliza- 
tion (oral loading dose of 0.8 mg digoxin to the 

mother three times at 8-h intervals for 2 weeks 

and therapeutic levels 2 mg/ml were maintained 

by oral digoxin therapy).*'° As our case was lost 
to follow-up we could not try any therapy. 
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FOLLOW-UPS OF CONGENITAL HYPOTHYROIDISM 

Dr. M. A. Taher 

ABSTRACT 

Brain development depends on thyroid hormones, the delay in starting 

treatment of hypothyroidism leads to a permanent mental impairment which will be 

more severe, the longer the delay of the treatment. So neonatal screening for congenital 

hypothyroidism is very important, as is being done in other countries. Congenital hy- 

pothyroidism is common in northern Bangladesh, but can be cured, if treated early as 

documented by the six cases presented hear. 

Key words : Congenital hypothyroidism 

MATERIALS AND METHODS 

Among about 6000 patients at the 

Institute of Nuclear Medicine Dhaka, Nuclear 

Medicine centres at Dinajpur & Rangpur, 

examined by various radioisotope techniques e.g. 

Radioiodine Uptake (RAIU), Thyroid scan, RIA 

of T3, T4, & TSH. We looked for congenital 

hypothyroidism. 

RESULTS : Results are presented case-wise. 

CASE 1 

A girl, 4 years in chronological age, but 2 

years in bone age (2 carpal bones present), with 

dull look came at N.M.C, Dinajpur in 1991. Her 

mother complained that the baby was constipated, 

her appetite was poor and her growth was retarded 

both physically and mentally---she could not walk 

and talk. Her radioiodine uptake and serum levels 

of thyroid hormones were low (RAIU 2 h. 1.88%, 

24h. 0.34%), (Table-1). She was given thyroxine 

tablets at first 12.5 micrograms/day and 

gradually the dose was increased to 25 mcg/d, then 

50 meg/d in 1995. Since then she was being 

followed up at N.M.C, Rangpur --- she was of 

quite normal look, her memory became good, bone 

age was 7 years in 1995, her school performance 

was also quite satisfactory (stood 9" among 45 

students). 

She was taking 75 mcg/day thyroxine 

(occasionally irregular) since 1998 and 

experienced menarche at 12 years of age in Apr. 

1999. Her secondary sex characters were also 

normal. She was advised to increase thyroxine to 

100 mcg daily on 25.10.99, due to high TSH level. 

CASE 2 

Daughter of a physician started thyroxine 

therapy at 5 mo. of age, had irregular medication 

due to nonavailability, however, physically & 

mentally well, started menarche at 1 3y. 6m. (Sep. 

1999). In Sep. 1998 her T, was 1.7 nmol/L, T, 

was 188 nmol/L, TSH was 56.5 mlU/L and 

increased the dose of thyroxine to 125 mcg/day. 

CASE 3 

Another girl of 18 yrs. age came here for 
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thyroid investigations with a history of thyroxine 

therapy for last 14 yrs. for congenital hypothy- 

roidism she was taking 250 micrograms of 

thyroxine daily, married on 5.12.99, but having 

occasional polymenorrhea and constipation 

probably due to irregular medication. On 19.12.99 

her T, was 1.8 nmol/L, T4 was 375 nmol/L, TSH 

was 0.5 mlU/L and she was advised to reduce the 

dose of thyroxine to 150 mceg/day. 

CASE 4 

A girl of age 12 yrs. treated by 

Carbamazepine and clobazam for epilepsy and 

dull memory, had = 1.01 nmol/L, T, = 18 nmol/ 

L and TSH = 115 mlU/L on 27.11.96 and started 

thyroxine therapy (100 mcg/day), she improved 

her intelligence and had menarche in 1997 and 

increased the dose of thyroxine to 150 mcg/day. 

MAY. - AUG. 2001. Volume VII Number II 

On 23.12.98 her T, was 1.9 nmol/L, T, was 42 

nmol/L and TSH was 2.5 mlU/L. 

CASE 5 

A girl of age 6 months presented with 

constipation of one week in June 1999. Her T, 

was 0.35 nmol/L, T, was 9 nmol/L, and TSH was 

87.5 mlU/L. She was improved by thyroxine (12.5 

mceg/day), as confirmed by follow-ups done at 3 

and 6 months of intervals. 

CASE 6 

A female baby of age 4 months presented 

with oliguria and constipation on 4.1.2000. Her 

T, was 0.15 nmol/L, T, was 7 nmol/L, and TSH 

was 100 mlU/L. She was improved by thyroxine 

tablets 12.5 mcg/day. 

  

  

Table 1. Hormone levels of case | 

Date dy T, TSH 
NR 0.8-3.16 nmol/L NR 64.5-152 nmol/L NR 0.3-6 mlu/L 

12291 0.94 <20 -- 

13. 8 .98 2 115 95 

25.10 .99 137 114 100             

NR = Normal range. 

DISCUSSION 

In 1908, McCarrison first described the 

two forms of cretinism- hypothyroid and neuro- 

logic.' Incidence of congenital hypothyroid was 

1 in every 3000 to 6000 live births in Europe 

(1979)? and America (1976)? In iodine-sufficient 

populations about | in 4000 neonates has congeni- 

tal hypothyroidism usually from inadequate 

thyroid development,’ screening program was 

advised® but not yet implemented fully.° Dose of 
thyroxine is to be monitored regularly-it should 

always be taken as a single daily dose as it has a 

plasma half-life of about seven days. The correct 

dose of thyroxine is that which restores serum TSH 

to normal. Hormonal assays should be done at least 

as often as 4 weeks after each change in thyrox- 

ine dosage as well as 2 and 6 wks. after initiation 

of therapy and at 3, 6, 9, 12 and 18 months of age 

and on each subsequent birthday.’ Neonatal 

screening program in Poland shows that some 

increased TSH levels (9% versus 3.2%) are from 

the use of antiseptic iodine and this must be 

remembered in using the neonatal TSH in 
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screening for iodine deficiency.’ Fetal hypothy- 

roidism can occur secondary to treatment of 

maternal hyperthyroidism or due to congenital 

thyroid defects and may be cured both by 
intraamniotic levothyroxine(LT,) injection 250 or 

500 mcg/wk. or maternal administration of the 

same drug. The transplacental transfer of L-T, is 

demonstrated by the level of free T, in fetal 
blood.” 
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A RETROSPECTIVE STUDY ON POST- OPERATIVE THYROID 

REMNANT ABLATION IN DIFFERENTIATED THYROID CANCER BY 

I-131: COMPARISON BETWEEN SUCCESS OF LOW AND HIGH DOSE. 

ISLAM S', CHAIWATANARAT T?, POSHYACHINDA M?, KANUANGNITE K’. 

ABSTRACT 

The first and most important step in the management of differentiated thyroid 

carcinoma is to reduce the chance of recurrence and death. I-131 ablation represents the 

most specific anti-neoplastic measures in differentiated thyroid cancer. Ablation of 

thyroid tissue remnant with radioactive iodine (I-131) reduces the risk of recurrence 

and increases the survival rate. 

We studied retrospectively thyroid remnant ablation with low and high dose of 

I-131 and compare their success. Total 54 patients of low-dose group treated with 20-50 

mCi of I-131 and 159 patients of high dose group treated with 100 mCi of I-131 were 

included in this study. After first dose both group shows variable success (33% versus 

62% low dose versus high dose respectively) but nearly similar success in both groups 

after second dose (81% versus 77% respectively). 

From our study it can be concluded that the use of two low doses at 6-12 months 

interval could be an acceptable and effective method to ablate post-operative thyroid 

remnant, particularly the young subjects or in the situation of limited hospital bed. 

Besides minimizing the whole body and gonadal irradiation exposure, the 
advantages are more convenience and reduce the expenses with a dose that can be given 

as an outpatient. In spite of all advantages the disadvantages are that about half of the 

patients will require more than one dose to ablate and delay in achieving complete 
ablation. 

INTRODUCTION 

The First and most important step in the 

post-operative management of patient with differ- 

entiated thyroid cancer is to analyze the factors 

that affect the risk of recurrence and death. 

Post-operative thyroid remnant (POTR) of 

nonmalignant thyroid tissue always presents 

after surgery. I-131 treatment for post-operative 

thyroid remnant in differentiated thyroid cancer 

represents one of the more specific anti-neoplas- 

tic measures. I-131 has been used for more than 

half a century to ablate POTR following surgery. 

I-131 ablation probably decrease the risk of 

recurrence by destruction of microscopic 

metastases which are known to be present in both 

the opposite thyroid lobe and ipsilateral lymph 

  

' Nuclear Medicine center, Chittagong Medical college hospital campus, Chittagong, Bangladesh 

? Nuclear Medicine division, Department of Radiology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand. 
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nodes in 90% of patient with papillary thyroid 

cancer.' Upto 60% of all thyroid cancer and 80% 
of all differentiated thyroid cancer are treatable 

with I-131, after removal of most of the thyroid 

tissue with tumor. 

Elimination of residual normal thyroid 

with its relatively high uptake of I-131 should 
increase uptake of I-131 in metastases by making 

more I-131 available to them.? 

Patients with residual normal thyroid of- 

ten have detectable thyroglobulin (Tg) even when 

TSH is totally suppressed while those who have 

undergone successful ablation usually have low 

or undetectable Tg, so then it become more sensi- 

tive in detecting recurrences in the later group.’ 

There is still much controversy regarding 

the optimal dose of I-131, required to achieve a 

successful ablation. Dose of 50-150 mCi are now 
customarily used to ablate thyroid remnant. 

Regarding the efficacy of low dose 

ablation of POTR in patient with differentiated 

thyroid cancer, a variable success rate has been 

reported with empirical low dose therapy. The 

interest in using low dose lies in the prospect of 

out patient (OPD) treatment, attendant economy 

and convenience, decreased risk of leukaemo- 

genesis and extra-thyroidal organ damage from 

lower whole body radiation exposure. These are 

among theoretical advantage and may be of 

special concern in young patients with better 

prognostic value. 

MATERIALS AND METHODS 

A retrospective study was done on two 

groups of patients of differentiated thyroid 

cancer, treated with low and high dose of I-131, 

who received I-131 ablation dose for POTR 

ablation at the Nuclear Medicine section of 

Radiology Department of Chulalongkorn 
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University. 

In the first group (group-A) the patients 
were treated with low-dose (20-50 mCi) of I-131 

in the period of 1980-1988 and in the other group 

(group-B) the patients were treated with 100 mCi 

in the recent year of 1996-1999. 

Patients included in the study were all had 

biopsy proven well-differentiated thyroid carci- 

noma, had history of total/subtotal or at least 

partial thyroidectomy, treated with I-131 for POTR 

ablation and had at least 12 months follow-up af- 

ter ablation. 

Patients excluded from the study are those 

who had inoperable local disease, loco-regional 

recurrence on presentation, histologic type other 

than papillary and follicular and those who had 

history of external radiation. Patients having 

distant metastases were also excluded but patient 

with capsular invasion and local lymph-node 

involvement were included and only one patient 

with mediastinal mass was included in the low 

dose group. 

All patients performed I-131 whole body 

imaging after surgery to look for post-operative 

thyroid remnants (POTR) and metastases, about 

6-8 weeks following surgery. This period allows 

time for the patient to recover from surgery, 

establishment of vascularity to the site of opera- 

tion and for circulating T4 to fall to undetectable 

level and for any stable iodine used in the setting 

of surgery to be utilized or excreted. I-131 neck 

and whole body imaging was performed 48 hours 

after administration of a diagnostic dose (1-2 mCi) 

of I-131 using Gamma camera or rectilinear 

scanner. Post therapy scan were done usually on 

the 2" to 4" day for low dose group and on the 5" 

-7" day on the high dose group. 

The criteria for complete ablation 

considered in this study were the absence of any 
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visible I-131 concentrating tissue on whole body 

scan with serum Tg of less than 10 ng/ml, after 

oral thyroxin was taken out from the maintenance 

doses. 

A few days after I-131 ablation dose, 

patients were started on thyroxin which was taken 

until 6 week before the next follow up, when T3 

will be started for another 4 weeks then no supple- 

ment for the last 2 weeks before performing the 

follow up scan. Patients were then advised to come 

after 6 months for follow up I-131 whole body 

scan and serum TSH, T4 and TG levels. Occa- 

sionally in few cases Tl-201 scan, 99mTc-MIBI 

scan, CT scan and CXR were done when Tg level 

and I-131 TBS were not correlating clinically. 

Chi-square test was used to compare 

success rate of ablation in two groups. 

RESULTS 

Characteristics of subjects included into 

this study is presented in table 1. In group-A (low- 

dose group), total 54 patients were included, with 

the age range of 8-68 years, 13 male and 41 

female, with histopathologic type of 19 papillary, 

24 follicular, and 11 mixed cell type. Among these 

patients 34 had near total thyroidectomy (NTT), 

16 had subtotal thyroidectomy (STT) and 4 had 

partial thyroidectomy, 14 patients had local lymph 

node metastases. Duration of follow-up ranges 

from 12 months to 16 years. 

In group-B (high-dose group), total 159 

patients were included, with age range of 17-84 

years, 18 male and 141 female, with histopatho- 

logic type of 106 papillary, 29 follicular and 24 

mixed cell type. All these patients have NTT and 

reported no local or distant metastases. Duration 

of follow-up ranges from 12 to 30 months. 
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There is marked difference in successful 

ablation of two groups after 1“ dose (Table 4). On 

low dose group shows only 33.3% ablation 

success but in high dose group shows about 62.3% 

of ablation success after first dose which is 

significantly higher than the low dose group (p 

value < 0.005). On the contrary, the success rate 

of ablation in second dose is higher in low-dow 
dose group than high-dose group (72% vs 42%). 

After 2 dose, the ablation success is nearly 

similar in both group (81.5% Vs 78.0% in low 

dose and high dose group, respectively, with p 

value > 0.1). But the average dose given to the 

patient, after 2" dose, is significantly different in 
two groups, 103.07 mCi in low dose group and 

more than 200 mCi in high dose group. 

In our study we tried to give more atten- 

tion on those patient treated by low dose I-131, to 

find out the real success and the factors related to 

success or failure. Like other study on low dose 

trial, our study also shows good success related 

to young age and male patients. The patients of 

papillary cell type treated by low-dose show 

relatively less success (16%) after the 1“ dose but 

significant success (90%) after the 2™ dose. In case 
of follicular cell type shows 41% success after the 

1* dose and about 80% after 2" dose but the 

success in mixed variety is relatively higher (45%) 

after the 1“ dose but relatively lower (72%) after 

the 2" dose (table 5). 

In our study we have 14 patients with 

local (cervical) lymph node involvement on 

initial diagnosis and one of the patients had 

suspected mediastinal metastases. Out of these 14 

patients, one patient was completely ablated by 

single dose (SOmCi), showing no recurrence and 

11 patients were ablated by two dose. Two 

patients need more than two doses.
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Table 1. Details patient’s characteristics 
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Patient’s Profile Treated by 20-50mCi(Group-A) /Treated by 100mCi. (Group-B) 

Total patients : 54 159 

Age range (years) : 8-68 17-89 

< 40 years 36 88 

> 40 years 18 71 

Sex : 

Male 13 (24%) 18 (11.6%) 

Female 41 (75.9%) 141 (88.4%) 

Histopathologic types : 

Papillary 19 (35.18%) 106 (66.67%) 

Follicular 24 (44.44%) 29 (18.23%) 

Mixed (P+F) 11 (20.37%) 24 (15.10%) 
  

Table 2 and 3 show variation in success according to the different patient characteristics. 

Table 2. Status of patients treated by low dose of I-131 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

        

Single Dose Two Doses > Two Doses 

Total patients : 18 26 10 

Age range (years) : 13-53 19-68 8-63 

< 40 years 14 (77.8%) 17 (65.4%) 5 (50.0%) 

> 40 years 4 (22.2%) 9 (34.6%) 5 (50.0%) 

Sex: 

Male 5 (27.7%) 7 (27.0%) 1 (10.0%) 

Female 13 (72.2%) 19 (73.0%) 9 (90.0%) 

Histopathologic types : 

Papillary 3 (16.7%) 14 (53.8%) 2 (20.0%) 

Follicular 10 (55.5%) 9 (34.6%) 5 (50.0%) 

Mixed (P+F) 5 (27.8%) 3 (11.5%) 3 (30.0%) 

Average Total Dose (mCi) + 43.63 103.07 - 

SD +10.45 +24.78 

Recurrent 3 (16.6%) 8 (30.7%) 4 (40.0%)   
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Table 3. Status of patients treated by high dose of I-131 
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Single Dose Two Doses > Two Doses 

Total patients : 99 25 35 

Age range (years) : 17-68 21-75 20-84 

< 40 years 44 (44.4%) 13 (52.0%) 18 (52.4%) 

> 40 years 55 (55.6%) 12 (48.0%) 17 (48.6%) 

Sex: 

Male 11 (11.1%) 3 (12.0%) 3 (8.5%) 

Female 88 (88.9%) 22 (18.0%) 32 (91.5%) 

Histopathologic types : 

Papillary 69 (69.7%) 15 (60.0%) 22 (62.9%) 

(total 106) 

Follicular 10 (55.5%) 9 (34.6%) 5 (50.0%) 

Mixed (P+F) 5 (27.8%) 3 (11.5%) 3 (30.0%) 

(total 24) 

Surgery : 

NTT 99 (100.0%) 25 (100.0%) 35 (100.0%) 

STT - - - 

Partial thyroidectomy - - : 

Total Dose (mCi) 100 200 300 
  

Table 4. Comparison of success of ablation between two groups of patients treated by I-131 

  

  

  

            

Dose group 1* Dose ablation 2" Dose ablation 1* + 2“*Dose The rest of 

ablation the patients 

20-50 mCi 18/54 26/36 44/54 10/54 

(Group-A) (33.3%) (72.2%) (81.5%) (18.5%) 

100mCi 99/159 25/60 124/159 35/159 

(Group-B) (62.3%) (41.7%) (78.0%) (22.0%) 

P value < 0.005 > 0.1 
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Table 5. Comparison of success of ablation in different cell types between low-dose (A) and high-dose 

  

  

  

              
  

(B) groups. 

Celltype | Patients’ group 1* Dose ablation 2™ Dose ablation 1 + 2" Dose 

ablation 

Papillary A (n= 19) 15.9 % 87.5% 89.8 % 

B (n= 106) 65.0 % 40.5% 79.2 % 

Follicular A (n= 24) 41.7% 64.0 % 79.0% 

B (n= 29) 62.0 % 45.4% 79.3% 

Mixed A (n= 11) 45.4% 50.0 % 72.7% 

B (n= 24) 50.0 % 46.7% 70.8 % 

DISCUSSION 

Despite many controversies, I-131 has 

been used for nearly 50 years to ablate POTR as 

fundamental steps in the management of 

differentiated thyroid carcinoma to prevent risk 

of recurrence and death. Arguments in favor of 
I-131 ablation includes the existent, though low, 

mortality from differentiated cancer and it’s known 

response to I-131,* the multicentric nature of the 

tumour,*® the known recurrence in remaining 

normal thyroid® and the known association 

between differentiated and anaplastic cancer,’ 

possibility of occult cervical lymph node 

metastases showing up after ablation,*’ and 

facilitation of follow up assessment*!® and 
improved survival in certain subsets.'!!? 

Therefore thyroid remnant ablation should lead 

to low recurrence rate and improved chance of 

survival in the majority of patients." 

Because of wide variation in uptake and 

size of residual thyroid, no amount of radioiodine 

can ensure complete ablation. It appears that 30 

mCi of I-131 can completely destroy the thyroid 

remnant in some patients while 150 mCi may not 

be sufficient in others. The radiation dose 

delivered to the thyroid remnant depends not only 

the number of mCi administration but also depends 

on the size of the remnant, the thyroid uptake and 

the effective half-life (T1/2 eff) of I-131 of the 

remnant.” 

Before I-131 administration for whole 

body imaging, ablation or treatment of thyroid 

cancer, condition should be optimized so that 

uptake of I-131 is as high as possible. This will 

increase effectiveness of treatment, since doubling 

the uptake is equivalent to giving twice as much 

1-131. 

Differentiated thyroid carcinoma has 

receptor for TSH, but much less sensitive to 

being stimulated than normal thyroid follicular 

cells. Prior to whole body imaging, ablation or 

therapy, thyroid hormone should be discontinued 

to induce temporary hypothyroidism. Serum TSH 

should be determined before imaging or ablation 

to ensure that TSH is sufficiently elevated.’ 

The second major determinant of radioio- 

dine uptake is the serum inorganic iodine concen- 

tration as it competes with I-131 to enter thyroid 

follicular cells at level of iodine trapping. An 

increase in number of inorganic iodine in blood 

decreases the uptake of radioiodine. 

The most appropriate and effective dose 
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of I-131 for successful ablation of POTR is 

controversial. In different literatures variable dose 

recommendation from different authorities, 

ranging from 20-250 mCi, have been reported.'*"” 
It was believed for a long time that higher initial 

I-131 doses are more effective in achieving 

complete ablation with a single dose. 

There are some controversies about the 

appropriate approach, whether patients with POTR 

should be treated with series of empirical dose of 

1-131 or whether the dose should be indivi- 

dualized by careful dosimetry after appropriate 

tracer studies. 

Some groups tried to quantitate the 

activity of iodine necessary to ablate residual 

thyroid. In delivering 30,000 rads (about 30 mCi), 

Maxon et al'* achieved successful ablation in 81% 
of 70 patients, with no increase in success rate at 

higher doses. 

McCowen et al'? reported that doses of 

80-100 mCi were not more effective than 30 mCi. 

Other retrospective studies confirmed similar 

findings.'*?° In addition, various prospective 
studies have also shown that low dose I-131 

ablation is as effective as high dose in achieving 

successful ablation by single dose.'°!7?!? 

In 1995, Chandrsekhar et al reported the 

ablation rate of 63% at 19,800 cGy and increased 

to 77.8% at 31,372 cGy with no further increase 

ablation even at 130,200 cGy. Since thyroid 

malignancy is heterogenous in nature, it may 

harbour variable populations of relatively radio- 

sensitive and radio-resistant cells which may 

explain the observation. Most probable the radio- 

sensitive cells are killed first and leave the 

relatively radio-resistant cells in situ with sub- 

lethal damage. These sub-lethally damaged cells 

may behave in two ways: part of them becomes 

more susceptible to subsequent destruction due 

to a higher radiation absorbed dose and the 
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remaining cells evolve in a true radio-resistant 

population. So even we increase the administered 

dose to the thyroid gland while the radio-sensi- 

tive cell population is constant, the radiation 

absorbed dose beyond 30,000 cGy is only going 

to increase the undue whole body radiation to the 

individual. 

In our study we found lower success rate 

of ablation (33%) in low-dose group and relatively 

high success rate (62%) in high-dose group after 

the first dose. Interestingly after the second dose, 

the success ablation in both groups are similar 

(81% vs. 78%). The likely explanation for slightly 

lower success ablation after second dose in 

high-dose group as compared to low-dose group 

is that higher administered activity of I-131 yields 

a grater radiation dose which may produce changes 

in thyrocyte that can grossly shorten effective 

half-life and reduced the actual radiation dose to 

thyroid in subsequent therapy. 

Our results show that by using low dose 

regimen we can reduce the average total I-131 

dose to nearly half of high dose, therefore 

radiation exposure to the patient can be signifi- 

cantly reduced. Our results show that repeated low 

dose administration for thyroid remnant ablation 

is very useful and effective, where success rate is 

nearly similar to higher dose. It is believed that 

repeated low dose exposures allow the tissue 

repair mechanism to proceed in the interim 

period and it may cause less biological damage 

than the same total dose delivered to the patient 

as a single dose.’ 

Different studies discussed here showed 

some patients whose scan were borderlines at 6 

months interval, become negative after observa- 

tion for 12-18 months. Therefore it is suggested 

that a minimal or borderline positive scan at 6 

months after first therapy dose is an indication of 

further observation rather than immediate further 

ablation dose. But patient with persistently



THE ASEAN JOURNAL OF RADIOLOGY 

positive scan after two successive low-dose, the 

subsequent dose should be increased. 

Serum thyroglobin (Tg) is currently the 

most accurate way to detect recurrent thyroid 

cancer whether or not the patient is taking thyroid 

hormone. Most well-differentiated thyroid cancers 

but not the medullary or anaplastic cancers secrete 

Tg even if they do not concentrate radio-iodine. 

Under appropriate circumstances, serum Tg can 

be used as a tumour marker for persistent or 

recurrent well differentiated thyroid cancers.7**° 
Though in most of the patients of our study Tg 

correlated but few cases show raised Tg, without 

any detectable residual or metastatic focus in TBS. 

In those cases also TI-201, MIBI or CT-scan were 

done and shows no detectable tissue or metastases. 

Interestingly most of the patient in this group 

shows decreased Tg value in subsequent follow- 

up in 12-18 Months without any treatment. 

According to our study both papillary and 

follicular cell types show lower successful 

thyroid ablation in low-dose group as compared 

to high-dose group. 

The advantages of low dose include 

avoidance of undue high radiation dose to some 

patients, decrease incidence of both early and Jate 

complications of I-131 therapy. Moreover low 

dose ablation is convenient and more economy 

since some patients can be treated as outpatients 

of which it is helpful for hospitals with limited 
beds. 

In spite of all benefits of low dose, it’s 

disadvantages should be considered as more than 

half of the patients required repeated dose, need 

longer time to achieve ablation and unrecognized 

metastases may be inadequately irradiated. 

CONCLUSION 

Considering all merits and demerits of low 
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dose ablation it would be concluded that with 

empirical selection of suitable low-dose, patient 

selection, adequate patient’s preparation and elimi- 
nation of some factors to optimize the uptake of 

radioiodine will increase the effectiveness of 

low-dose ablation. We can therefore advocate the 

low dose as an alternative way for conservative 

and economic approach to thyroid remnant 

ablation in differentiated thyroid cancer. High dose 

should be reserved for cases with higher risk of 

recurrence and for treatment of metastases. 
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FIBROADENOMATIOD HYPERPLASIA: IMAGING APPEARANCES AND 

PATHOLOGICAL CORRELATION. 

Darunee BOONJUNWETWAT ! Patcharajiree ARTTHACHINTA '! 

Pichet SAMPATANUKUL ? Kris CHATAMRA ° 

Fibroadenomatoid hyperplasia is a benign breast lesion with the composite histologic features 

of a fibroadenoma and fibrocystic changes. This well-described but rare lesion has been referred to 

previously as fibroadenomatosis, fibroadenomatoid mastopathy or sclerosing lobular hyperplasia.'* 

There have been reports with 5-11.5% of this changes in the biopsy population.'* The radiographic 

finding is unique but the natural history and appropriate diagnostic designation were still in question. 

We report 3 cases of this specific entity, one with unusual presentation of nonpalpable mass in the 

breast and enlarged right axillary lymph node, and others presenting with solid masses. 

CASE REPORT 

CASE 1 

A 38-year-old woman presented in 

January 1999 with a palpable lump in her right 

axilla and tenderness for 2 weeks. There was no 

abnormal nipple discharge. She had experienced 

right breast mass 10 years ago and it turned out to 

be benign mass after surgical removal. Physical 

examination revealed a 3 cm. well circumscribed 

mass that was firm and freely mobile in right 

axilla. The left breast contained nodular area at 

upper outer quadrant. There was no palpable breast 

mass bilaterally. Right axillary adenopathy was 

clinically diagnosed. The patient had been inves- 

tigated to search for primary lesion within the 

breast, including mammography, ultrasonography 

and MRI. Mammography showed ill-defined 

lobulated mass located at the upper outer quad- 

rant of left breast (Fig. 1A). As correlated with 

ultrasonograms, it revealed a lobulated-shaped 

hypoechoic lesion, about 1.8x0.5 cm. in size. No 

architectural distortion or microcalcification was 

observed. There were multiple enlarged dense 

lymph nodes in right axilla, ranged from 2.6-1.2 
cm. in diameter, with increased vascular flow on 

doppler scan. MRI of the breasts was then 

performed with contrast enhancement and 

dynamic study. The study showed an area of low 

signal intensity on T1 WI, high signal intensity on 

T2WI, STIR and SpGr (Fig. 1B) and homoge- 

neous enhancement after Gd DTPA injection at 

left upper outer quadrant. The enhancement 

kinetic showed a slow enhancement mass with a 

linear time course of the time/signal intensity 

curve (Fig. 1C) Multiple enlarged right axillary 

lymph nodes were seen. No definite mass or 

parenchymal distortion of the right breast was 

visualized. The patient was then admitted with 

initial diagnosis of right axillary adenopathy. 

After excisional biopsy of the left breast 

mass under stereotactic needle localization and 

fine needle aspiration of the right axillary lymph 

nodes were performed. Microscopically, the mass- 

like lesion shows ill-defined margin blending with 

the surrounding breast that elicits fibrocystic 

change (Fig.1D). No sharp circumscription is 

appreciated. The stromal proliferation and slit-like 
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epithelial formations result in a picture reminis- 

cent of fibroadenoma. Fibrohyalinization of 

stroma is prominent. Lobular architecture main- 

tains in part on the left lower field (Fig.1D). At 

higher magnification, the lobule undergoes 

fibrohyalinization and so-called fibroadenomatoid 

change (Fig. 1E). 

CASE 2 

A 36-year-old woman was referred for 

screening mammography in September 1999. She 

also had pain in her left breast for 3 months but 

there was no palpable mass on the physical ex- 

amination. The mammograms showed a small 

mass with partially obscured margin at upper outer 

quadrant of left breast (Fig.2A). Bilateral benign- 

appearing axillary lymph nodes were visualized. 

The additional sonography reveals a 7 mm. low 

echoic mass at left upper outer quadrant corre- 

sponding with the nodule in mammography. 

Microlobulation of border of the lesion and 

minimal posterior enhancement were apparent, 

being cathegorized as indeterminated lesion 

(Fig. 2B). Needle localization excisional biopsy 
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of the mass under ultrasound guidance at left 

upper outer quadrant was then performed 

(Fig. 2C). Microscopically, the well-defined mass 

consists of proliferating ducts and myxomatous 

stroma. Fibroadenomatoid hyperplasia is the 

pathological diagnosis. 

CASE 3 

A female patient, 52 years of age, sought 

medical attention for her postmenopausal 

hormonal replacement therapy in October 1999. 

She was then referred for screening mammogra- 

phy. The study showed isodense lobulated mass 

with indistinct margin at inner middle portion of 

the right breast, measured about 1.2 cm. in 

diameter. No microcalcification was seen 

(Fig. 3A). The additional sonography revealed 

lobulated low echoic mass with ill-defined mar- 

gin, measured about 0.8x1.2 cm. in size, at inner 

middle portion of the right breast (Fig. 3B). 

Excisional biopsy of the mass for tissue diag- 

nosis was done. The section demonstrates 

confluent lobules with fibroadenomatoid change 

(Fig. 3C, D).
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Fig. 1 — 38-year-old woman with fibroadenomatoid change of the left breast 

and contralateral axillary lymph node hyperplasia 

A. Mediolateral mammograms of both breasts show ill-defined 

lobulated mass at upper outer quadrant of the left breast (arrow). 

Enlarged right axillary lymph nodes are also demonstrated. 

Fig. 1B. Sagittal gadolinium-enhanced MRI 

image (TR/TE, 180/4.2) of left breast reveals 

homogeneous enhancement of the lobulated 

grip at "mass at upper outer quadrant of the left breast 
(arrow).   
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1C 

Fig. 1C. Time/ signal intensity curve shows slow enhancement of the lesion 

with a linear time course. 

  

1D 

Fig. 1D. Microscopic demonstration of the border of the mass-like lesion. Note 

the margin blends with the surrounding breast and a lobular 

architecture maintains (H&E x 40). 
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Fig. 1E. The lobule elicits fibroadenomatoid change (H&E x 100). 

Fig. 2 Breast screening examination of 36-year- 

old woman 

A. Mediolateral mammogram and spot 

compression views reveal a small-circum- 

scribed lesion partially obscured by breast 

tissue at upper outer quadrant of the left 

2A breast (arrow). 
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Fig. 2B. The corresponding sonography of the lesion demonstrates a 7 mm. 

low echoic mass (arrowheads). Also noted is microlobulated border 

of the lesion and minimal posterior enhancement. 

Fig. 2C. The lesion (arrow) was excised after 

needle localization under ultrasound 

2c guidance. 
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3A 3B 

Fig. 3 — 52-year-old woman with fibroadenoma- _—‘ Fig. 3B. The sonography also shows lobulated 

toid hyperplasia of the right breast mass contour of the low echoic mass (arrow- 

A. Spot compression craniocaudal mam- heads). 

mogram of the mass at inner middle 

portion of the right breast shows an 

isodense lobulated mass with ill-de- 

fined margin (arrowheads). 
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Fig. 3C. Microscopic demonstration of confluent lobules with fibroadenomatoid 

change. Note the spiculated outline (H&E x 20). 

  
Fig. 3D. The breast lobules with fibroadenomatoid change merge with each 

other and leave some adipose tissue at the interface areas 

(H&E x 20). 
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DISCUSSION 

Fibroadenomatoid hyperplasia is a rare 

benign breast lesion that was previously described 

in many pathologic and radiologic reports. Semb 

first has used the term fibroadenomatosis in 1928 

for the process that may have preceded a circum- 

scribed fibroadenoma.® It has been defined by 
Cole et.al. in 1978 as mixed lesions having both 

fibrocystic and fibroadenomatous elements.° This 

lesion is distinct from the typical well-circum- 

scribed fibroadenoma that may have fibrocystic 

change. The peak age incidence is 30-34 years, 

which is intermediate to both fibroadenoma 

(20-29 years) and fibrocystic disease (40-44 years) 

as well as its histologic appearance. The incidence 

is between 5-11.5% in benign breast lesions 

biopsy series with no significant difference in 

Japanese and American women.'” This lesion has 

also been reported in a 69-year-old male patient 

receiving diuretics (spironolactone) for conges- 

tive heart failure treatment as multiple fibroad- 

enoma-like nodules.’ No association with the oral 

contraceptive pills or breast cancer is presented. 

Pathologically, this lesion is characterized 

by diffusely fibrous and nodular processes rather 

than a discrete circumscribed mass the same as 

fibroadenoma, but microscopically fibroadeno- 

matoid foci are intermingled with dilated ducts, 
epitheliosis and adenosis. It is suggested that 

fibroadenomatoid hyperplasia is yet another 

pattern in the complex morphologic spectrum 

known as benign proliferative breast disease.' It 

may represent a morphologic stage in the 

development of fibroadenoma but it is best to 

consider fibroadenoma as a completely distinct 

entity. It is also suggested that the natural history 
of fibroadenomatoid hyperplasia is parallel to that 

of fibroadenoma with regression and calcification 

over time reflecting degenerative process.® 

As to our knowledge, the mammographic 

appearance of fibroadenomatoid hyperplasia has 
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not been well documented in the radiology litera- 

tures. In 1995, Poulton described 15 patients with 
this features presenting with 1-8 cm. breast masses 

and the mammographic findings were well-de- 

fined, medium-density mass in about half of the 

patients (53%).* The most common mammo- 

graphic findings were a well-defined mass or 

normal findings. Fibroadenomatoid hyperplasia 

was reported in 1998 by Kamal et.al. as a cause 

of suspicious microcalcification on mammo- 

graphic screening in postmenopausal women older 

than 50 years of age.* Sonography cannot differ- 

entiate this specific entity from other solid breast 

lesions. Furthermore, our literature review showed 

that there was no previous report about MR 

characteristic of fibroadenomatoid hyperplasia. 

The breast MR appearance in case | was a focal 

mass with lobulated shape, homogeneous signal 

intensity, increased signal intensity on T2WI, 

slowly enhancement and a linear time-signal 

intensity curve. These features are indicative of 

benign lesion commonly found in fibroadenoma.’ 
In contrary, the invasive breast cancers tend to 

exhibit irregular or spiculated contour, heteroge- 

neous signal intensity, low signal intensity on 

T2WI and strong rapid enhancement with a wash- 

out time course.'°"! 

In the first case illustrated, the nonpalpable 

left breast mass was shown mammographically 

as an ill-defined mass and sonographically as a 

hypoechoic lesion, 1.8x0.5 cm. in size. This 

abnormal presentation warranted the biopsy for 

tissue diagnosis, which led us to the pathologic 

conclusion of fibroadenomatoid mastopathy of the 

mass and lymphoid hyperplasia of the lymph 

nodes. For the second and third cases, the lesions 

were found from the screening mammography and 

supplement sonography being a solid mass with 

lobulated contour and ill-defined margin. 

In conclusion, the fibroadenomatoid
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hyperplasia that found in our three cases showed 

the mammographic and ultrasonographic features 
of a mass with lobulated contour, being classified 

as category 3 and 4 according to American 

College of Radiology Breast Imaging Reporting 

and Data System (ACR BIRADS)."? As compare 
to the MRI, the signal intensity and post contrast 

dynamic study of the lesion in our first case 

indicated the benign characteristic. Consequently, 

the fibroadenomatoid hyperplasia is one of the 

benign lesions that give the imaging features 

mimic that of malignancy. It is difficult to make 

the appropriate judgement for doing biopsy or 

follow up. In our opinion, the breast MRI with 

dynamic contrast study would help to distinguish 

benignity from malignancy in the lesion that is 

indeterminated by mammography and ultrasono- 

graphy. 

REFERENCES 

l. Hanson CA, Snover DC, Dehner LP. 

Fibroadenomatosis _(fibroadenomatoid 

mastopathy): a benign breast lesion with 

composite pathologic features. Pathology 

1987;19:393-396 

2: Schuerch C, Rosen PP, Hirota T, et al. A 

pathologic study of benign breast diseases 

in Tokyo and New York. Cancer 1982;50: 

1899-1903 

3. Kovi J, Chu HB, Leffall LD. Sclerosing 

lobular hyperplasia manifesting as a 

palpable mass of the breast in young black 

woman. Hum Pathol 1984;15:336-340 

4. Poulton TB, de Paredes ES, Baldwin M. 

Sclerosing lobular hyperplasia of the 

breast: imaging features in 15 cases. AJR 

1995;165:291-294 

144 

10. 

11. 

12, 

MAY. - AUG. 2001. Volume VII Number II 

Semb C. Pathologico-anatomical and 

clinical investigations of fibroadeno- 

matosis cystica mammae and its relation- 

ship to other pathological conditions in the 

mamma, especially cancer. Acta Chir 

Scand 1928;64 (Suppl 10):1-482 

Cole P, Elwood JM, Kaplan SD. Incidence 

rates and risk factors of benign breast 

neoplasms. Am J Epidemiol 1978;108: 

112-120 

Nielsen BB. Fibroadenomatoid 

hyperplasia of the male breast. Am J Surg 

Pathol 1990;14(8):774-777 

Kamal M,Evans AJ,Denley H, Pinder SE, 

Ellis IO. Fibroadenomatoid hyperplasia: 

a cause of suspicious microcalcification on 

mammographic screening. AJR 1998;171: 

1331-1334 

Brinck V., Fischer V, Kanablowska M.., 

Schauer A., Grabbe E. The variability of 

fibroadenoma in contrast-enhanced 

dynamic MR mammography. AJR 1997; 

168:1331-1334 

Kuhl CK., Micleerek P, Klaschik S, et al. 

Are signal time course data useful for 

differential diagnosis of enhancing lesion 

in dynamic breast MR _ imaging? 

Radiology 1999;211:101-110 

Kuhl CK, Mielcarek P, Klaschik S, Pabos 

E, Schild H. Are T2 weighted pulse 

sequences helpful to assist differential 

diagnosis of enhancing lesions in dynamic 

breast MRI? J Magn. Reson Imaging 1999; 

9:187-196 

Feig SA. Principles and Practice of Breast 

Imaging. Seminar in Breast Disease 1999; 

1:3-16



THE ASEAN JOURNAL OF RADIOLOGY MAY. - AUG. 2001. Volume VII Number II 

  

COST - EFFECTIVENESS ANALYSIS OF RADIOIMMUNOASSAY 

AND IMMUNOTURBIDIMETRIC TESTS FOR 

MICROALBUMINURIA 

Wiwanitkit V.' 

Objective: To perform cost - effectiveness analysis of radioimmunoassay and 

immunoturbidimetric tests as diagnostic markers in detection for microalbuminuria 

Setting 

Design : Retrospective study 

: King Chulalongkorn Memorial Hospital 

Subjects : data about cost and effectiveness of two categories for detecion for acute 

pancreatitis performing by radioimmunoassay and immunoturbidimetric tests 

Methods : Review relating literature then economical-based cost-effective analysis 

was performed. 

Results : Cost-effectiveness of radioimmunoassay test was 267.86 baht /diagnosis 

and of immunoturbidimetric test was 80.65 baht/diagnosis 
Conclusion: immunoturbidimetric was more cost-effective method than radioimmu- 

noassay for detection for microalbuminuria 

KEY WORDS : cost-effectiveness, microalbuminuria 

Microalbuminuria (MAU) has been 

recognized as an independent and reliable predic- 

tor for future development of overt proteinuria in 

diabetic patients.' It represents the condition in 

which abnormal micro quantities of albumin, not 

detectable by simple urine dipstick, are excreted 

into the urine. It is associated with a high 

morbi-dity and mortality form of diabetic nephro- 

pathy? ~° as well as coronary artery diseases.' 

Furthermore, there have been many reports on 

the association between microalbuminuria and an 

increasing incidence of diabetic retinopathy.' 

Therefore, microalbuminuria is an 

important biomarker for monitoring complications 

of diabetic patients. In case which high blood sugar 

control is successful, microalbuminuria is also 

decreased.® 

The standard method for detection of 

microalbuminuria is radioimmunoassay method. 

But due to the fact that this method is difficult to 

perform and have to expose to radioactive 

substance, therefore, the immunoturbidimetric 

method for determination of microalbuminuria is 

introduced. Not only efficacy of these diagnostic 

tests but also economical aspects of them should 

be considered. This study was set to analyze 

cost-effectiveness of the laboratory tests for the 

determination of microalbuminuria. The result 

from this study can be a guideline and help the 

physician to select the proper and economical 

method for the detection for microalbuminuria. 

MATERIALS AND METHODS 

Data about cost and effectiveness of two 

laboratory diagnostic tests for microalbuminuria; 

radioimmunoassay and immunoturbidimetric tests 

were reviewed. Cost in this study was set as 

customer cost of financial unit and presented in 

baht. Prevalence of disease detected in popula- 
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tion from the previous study’ was set as utility. 

Results from each category were collected and 

analyzed using economical statistical method. The 

probabilities for each mathods were determined 

from the test characteristics derived from our 

previous validation studies.’ The expected cost of 

each strategy was derived by multiplying the cost 

for each method with the probability of that 

method and subsequently adding all such 

products derived from the methods of that 

strategy. Similarity of the expected utility of each 

strategy was determined. 
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RESULTS 

Customer cost and utility of each diagnos- 

tic method was shown in Table 1. Expected cost 

and utility of each method and cost - effective- 

ness of each method was presented in Table 2. 

The results have shown that immunoturbidi- 

metric is more cost-effective method than radio- 

immunoassay in the detection for microalbumi- 

nuria (Figure 1). 

Table 1. Costs and utilities of diagnostic methods for microalbuminuria. 

  

  

  

  

  

Methods result Path Customer costs Utilities 

probabilities (baht) (rate) 

Radioimmunoassay + 0.33 150 0.33 

- 0.67 150 0.67 

Immunoturbidimetric + 0.14 50 0.33 

- 0.86 50 0.67 

Table 2. Cost-effectiveness analysis. 

Strategies Expected cost Expected utility Cost- 

effectiveness* 

Radioimmunoassay 150 0.56 267.86 

Immunoturbidimetric 50 0.62 80.65 

  

* cost effectiveness = expected cost/ expected utility 
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results probabilities costs utilities 

radioimmunoassay f 0.46 150 0.33 

- 0.54 50 0.67 

immunoturbidimetric + 0.46 50 0.33 

- 0.54 50 0.67       

Fig. 1. Decision tree depicting laboratory diagnostic tests for microalbuminuria strategies and 

associated probabilities, costs and utilities. 

DISCUSSION 

Slight albuminuria or microalbuminuria, 

defined as an albumin concentration above 

normal but still negative by conventional dipstix 

testing, has recently been recognized as an early 

marker for diabetic complications especially for 

diabetic nephropathy.?* Intype 2, non - insulin - 

dependant diabetic patients, microalbuminuria 

can also serve as an indicator of early death 

from cardiovascular diseases.' Therefore, identi- 

fication of microalbuminuria in diabetic patients 

implies a benifit for diabetic care. 

There are many methods for determining 

microalbuminuria. RIA is a widely used quanti- 

tative method for microalbuminuria detection. 

Some limitations of this method such as, long time 

required for turn-over and its radiation hazard 

should also be considered. Therefore, an alterna- 

tive methods using immunoturbidimetric test for 

detection of microalbuminuria have been 

developed. 

Therefore, there are many tests for detec- 

tion of microalbuminuria used in the present day. 

Each method has its specific property and 

different from the others. Checking for its 
efficacy and cost-effectiveness should be 

performed. Furthermore, in the present day, the 

concept of health economics was widely 
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discussed. Each laboratory test should be check 

for its economical effectiveness. Therefore, this 

study can be a good basic information for the 

selection of a diagnostic test for microalbuminuria. 

In this study, two common diagnostic 

methods for detection screening of microalbu- 

minuria were evaluated. It was shown that the 

expected cost of immunoturbidimetric determina- 

tion was lower than that of the radioimmunoas- 

say test. Furthermore, the expected utilities of the 

immunoturbidimetric test was also higher than 

radioimmunoassay test. Therefore, the study 

revealed that immunoturbidimetric was more 

cost-effective method. Therefore, the selection to 

use this determination as a diagnostic test for 

microalbuminuria is rational. 

This study has taken the cost for the test 

which the patient has to pay each test, so the cost- 

effectiveness analysis in this study will affcet on 

the patient directly. 

This study has done at only one hospital 

and the capital investment for the laboratory, the 

building, the apparation and the salary of the 

technicians, etc. were not taken into account. 

Therefore, further study as a multi centric setting 

is recommended.
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This study made use of customer cost that 

patient had to pay for the test in analysis so the 

cost-effectiveness analysis in this study can be 

indicated the real effect to the patient who was 

the customers. Based on the principle that patient 

should get the most cost-effective laboratory test, 
therefore, cost-effectiveness analysis of present 

laboratory service should be studied. 

This study did not use total laboratory cost, 

which consists of direct and indirect cost and is 

difficult to find and the setting is limited at only 

one hospital. Therefore, further study as a multi 

center setting is recommended. 
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A MICROCOMPUTER BASED DIGITAL RADIOTHERAPY SIMULATOR 

AT CHULALONGKORN UNIVERSITY 

Chonlakiet KHORPRASERT MD., Chotika JUMPANGERN Msc., 

Chulee CHAROONSANTIKUL Bsc. 

ABSTRACT 

To enhance quality and readiness of radiotherapy simulation at division of 
radiation oncology, Chulalongkorn University, we have assembled an in-house micro- 

computer based digital radiotherapy simulator, which consists of a conventional 

simulator, analog to digital video converter, microcomputer, laser printer and image 

processing and archiving software. We selected Scion Image for Windows as an image 

processing and archiving software. Scion Image for Windows is the Windows version 
of Scion Image, which is in turn a version of the popular Macintosh program, NIH 

Image, written at the US. National Institutes of Health. Scion Image may be used to 

capture, display, analyze, enhance, measure, annotate, and output images. The 

high-resolution digital images are processed and displayed in about | sec, as opposed to 

a minimum of approximately 15-min for film. The images have been captured and stored 

in a server computer, so they can be easily reviewed and reprinted from any computer in 

our division. Because of the advantages of short image acquisition and display times, 

they were observed in all cases, so this system reduces radiation exposure to the 

patients. 

INTRODUCTION 

Traditional film screen imaging is more 

and more being replaced by digital imaging using 

various technologies in converting traditional 

images into digital images. Digital imaging 

offers various new possibilities in image process- 

ing, storage and transmission. This may yield 

additional diagnostic information, dose reduction 

and fast availability of images. Images will be 

taken without film cassettes and will be directly 

displayed on monitors for reporting. Digital 
imaging provides greater flexibility in processing, 

transmitting and displaying images. It is 

powerful and relatively inexpensive, microcom- 

puters have been available for many years. With 

the development of icon-based windowing 

operating systems and hardware optimized for 

graphics, they have enable us to assemble the low 

cost digital radiotherapy simulator. We describe a 

microcomputer based digital radiotherapy simu- 

lator, which consists of a conventional simulator, 

analog to digital video converter and image 

processing and archiving software. This low cost 

system is designed to produce digital simulation 

images from radiotherapy simulator. The system 

is based upon a standard microcomputer and 

operates using the simulator’s image intensifier 

as the source of video signal for analog to digital 

video converter. 
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MATERIAL AND METHOD 

Hardware 

1. Conventional simulator. 

2. ASUS _V3800 TVR display card, which 

can convert analog video signal to digital video 

signal. 

3. A personal computer bases upon Intel 

Pentium processor series with network capa- 

bility. 

4. Local area network. 

5. Laser image printer. 

Our simulator is Ximatron CX simulator 

from Varian Medical System,Inc.. It is a 

conventional simulator with fluoroscopy. It 

includes a built-in charged-couple (CCD) device 

camera, which views the x-ray image optically 

transmitted from a conventional phosphor screen. 

The image is sent to a monitor for on-line 

viewing. After proper simulation image is seen 

on a monitor, a hard copy image on photographic 

film is produced for every patient. To convert 

analog video signal to digital form, the video 

signal of simulation image is diverted to ASUS® 

V3800 TVR display card within a personal 

microcomputer from fluoroscopic monitor (Fig. 1). 

The computer is one of the computers in 

radiation oncology network at King 

Chulalongkorn Memorial Hospital. 

Software * 

1. Microsoft Window 95. 

2. ASUS live video captures software. 

3. Scion Image for Windows. 

We chose ASUS) live video capture driver 

and Scion Image for Windows as a digital video 

capture software and image processing software 

respectively. They need Microsoft Window 95 

to be operated. Microsoft Window 95 is operat- 

ing system that is widely used and consists of 

many powerful tools. The ASUS’ live video 

capture driver follows Microsoft Video for 

MAY. - AUG. 2001. Volume VII Number II 

Windows standard and can open up to a capture 

window size of 704 x 480 pixels, 30 frames/ 

second. Video Snapshot function of the driver lets 

us capture video stream data as single images and 

then show these images on desktop almost simul- 

taneously through the image viewer selected. It 

supports any plug-in image-processing program, 

Scion Image for Windows. Scion Image for 

Windows is the Windows version of Scion 

Image, which is in turn a version of the popular 

Macintosh program, NIH Image, written at the 

National Institutes of Health. Scion Image may 

be used to capture, display, analyze, enhance, 

measure, annotate, and output images. Scion 

Image extensively supports all Scion frame 

grabber boards, and provides a powerful and 

complete image acquisition environment. Scion 

Image for Windows supports color and grayscale 

image capture with Scion frame grabbers. It 

includes advanced capturing capabilities such as 

frame averaging and summation, frame sequence 

capture, and on-chip integration support. All 

current features of NIH Image have been 

included.' This program is available free of charge. 

Scion provides full technical support to users of 

Scion Image. 

RESULTS AND DISCUSSION 

The high-resolution digital images are 

processed and displayed in about | sec, as opposed 

to a minimum of approximately 15-min for film 

In fact, we do not have film-processing unit in 

our division. Digital images of various radiation 

fields have been done with good resolution. 

Figures 2-4 show different sites of treatment fields. 

These digital radiographs provided perma- 

nent high-resolution images as required in most 

cases for verification of treatment fields. All of 

the images have been stored in our division server 

computer, and Scion Image for Windows can be 
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installed on any remote computer in the computer 

network, so the physicians can access and review 

the images from any computers in the division. 

Apart from acquiring and displaying the images, 

Scion Image can edit, enhance, analyze and 

animate images. It reads and writes TIFF, PICT, 

PICS and MacPaint files, providing compatibil- 

ity with many other applications, including 

programs for scanning, processing, editing, 

publishing and analyzing images. It supports many 

standard image processing functions, including 

contrast enhancement, density profiling, 

smoothing, sharpening, edge detection, median 

filtering, and spatial convolution with user defined 

kernels which found to be very useful for image 

enhancement. Scion Image can be used to 

measure area, mean, centroid, perimeter, etc. of 

user defined regions of interest. It also performs 

automated particle analysis and provides tools for 

measuring path lengths and angles. Spatial 

calibration is supported to provide real world area 

and length measurements. Density calibration can 

be done against radiation or optical density 

standards using user-specified units. Results can 

be printed, exported to text files, or copied to the 

Clipboard. A tool palette supports editing of color 

and gray scale images, including the ability to 
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draw lines, rectangles and text. It can flip, rotate, 

invert and scale selections. It supports multiple 

windows and 8 levels of magnification. All 

editing, filtering, and measurement functions 

operate at any level of magnification and are 

undoable. Many features of Scion Image were 

found to be very useful for imaging in regions of 

different density, such as lung and soft tissue, in 

the same radiograph. 

There are some limitations of this 

approach. First, the quality of image is influenced 

by many factors such as quality of simulator’s 

phosphor screen and CCD device camera that 

produce analog video image, display card 

resolution and laser printer quality. Second, there 

are some distortions of the images that may cause 

by CCD camera. Straight line is not exactly 

straight. It is slightly curved. Third, the maximum 

field size is about 16 by 16 centimeters that is the 

maximum field of view of CCD camera. If we need 

simulation images with radiation portal more than 

16 by 16 centimeters we have to take more than 

one image at different ends of portal, so the 

physicians could see all of the boundaries of the 

portal. (Figure 5)
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Fig.1_ Diverting of analog video signal from CCD camera to ASUS V3800 TVR 

  

Fig. 2 Radiation portal at nasopharynx. Fig. 3. Radiation portal at thoracic area. 
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Fig. 4 Radiation portal at pelvis. 

  

  

Fig. 5 Image at upper end (right) and lower end (left) of radiation field. 
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Because it require only 1 second per 
image for processing and displaying, the 

advantages of short image acquisition and display 
times were observed in all cases. So this approach 

also enables a new method of simulation to be 

considered which reduces patient dose and 

prolongs the useful working life of the X-ray tube. 

However, this trend is influenced technically by 

the advent of more efficient detectors, improved 

image processing methods, faster computers, 

brighter and sharper displays and larger systems 

for image storage and archiving. 

CONCLUSION 

A microcomputer based digital radio- 

MAY. - AUG. 2001. Volume VII Number II 

therapy simulator enables a new method of 

simulation, which enables fast image display 

processing; archiving and reduction of patient 

radiation dose and prolongs the useful working 

life of the X-ray tube. 
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