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BENIGN AND MALIGNANT NEOPLASMS IN TOXIC GOITRES 

DR. M.A. TAHER' 

ABSTRACT 

We found two thyrotoxic patients with cold nodules in their goitres as confirmed by 
hormone levels and radionuclide scans. We like to report the cases considering their rarity. 

INTRODUCTION 

Graves’ disease is an organ-specific autoim- 
mune disorder characterized by the presence of stimu- 

lating auto-antibodies to the TSH receptor (TSAb) 

that cause hyperthyroidism.' Many authors reported 

that thyroid nodules and thyroid cancers are more 

frequently found in Graves’ patients than in euthyroid 

controls. Vella et al. found that surgical specimens of 

thyroid carcinomas express both interleukin-4Ra and 

IL-4 in the majority of cases. Thyroid glands affected 

by Graves’ disease also express IL-4. They studied 

a panel of eight thyroid cancer cell lines from different 
histotypes and found that thyroid cancer cell express 
high levels of IL-4Ra although they do not express 

IL-4? and suggest that thyroid cancer cells receive 

significant protection from apoptosis by IL-4 
produced in the thyroid gland by activated T lympho- 

cytes when concomitant Graves’ disease is present. 

CASE 1: 

A man of 66 years with long-standing 

nontoxic multinodular goitre presented with a bony 

swelling on right shoulder and mild T, toxicosis in 

November/1999 (Table 1). Biopsy revealed follicular 

carcinoma of thyroid metastasized to skeletal system. 

Bone scan (99m Te MDP) on 25.11.99 at Institute of 

Nuclear Medicine (Dhaka) revealed mutiple bony 

metastases to left 9" and 10" ribs and right scapula. 
He had near-total thyroidectomy on 18.12.99 and 

3000 T.D. centi-Gray external beam radiotherapy in 

Dec. 1999 and July 2003. Due to scarcity of radio- 

isotope in the country for many months, we gave him 

only 8 mCi of I-131 which was taken up avidly in the 

thyroid remnant and each of the bony metastases 

mentioned above. He experienced mild degree of 

sialadenitis after radioiodine therapy, however, it was 

self-limited. He was clinically euthyroid on 

20.03.2000, and 23.04.2000, when he received 6 

mCi of I-131. He was euthyroid on 03.07.2000, but 
he had iodophile bony metastases in right shoulder 

and received 75 mCi of I-131 on 8 January, 2001 

(Table 2). He developed paraplegia, nght sided pleural 

effusion and multiple bony metastases in August, 2003, 

received radiotherapy (Co-66) on 06-10 September, 

2003, but had a bilious vomiting after eating pilau (fatty 

rice), developed anuria and got unconscious on 14 

September and died on 15 September, 2003, 

  

' Director & Chief Madical Officer, Centre for Nuclear Medicine & Ultrasound, Rangpur-5400, Bangladesh. 
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Date 

27 Nov. 99 

11 Jan. 2000 

18 Feb. 2000 

20 Mar. 2000 

2 July 2000 

10 Dec. 2000 

15 Apr. 2001 

I 

NR 0.8-3.16 n mol/L 

3.9 

2.9 

4.14 

27 

2:7 

2.15 

T4 

NR 64.5-175 n mol/L 

85 

54 

104 

168 

69 

7 

TSH 
NR 0.3-6 mIU/L 
0.5 
3 
1.97 
3.3 
2.5 
4.75 
10 

  

NR = Normal Range 

TABLE 2: Radioiodine therapy of case 1 
  

  

Date Dose of I-131 (mCi) 

3 Dec. 1999 1 milli Curie 

9 Jan. 2000 5 milli Curies 

11 Jan. 2000 2 milli Curies 

23 Apr. 2000 6 milli Curies 

21 Dec. 2000 4 milli Curies 

8 Jan. 2001 75 milli Curies 

CASE 2: 

A lady of age 25 years came with the com- 

plains ofneck swelling for 1 month, insomnia and gen- 

eral weakness. Her thyroid hormones (T,, T,) were 

increased and thyrotropin (TSH) was diminished 

TABLE 3: Hormone Levels of Case 2 

(Table 3). Her thyroid scan showed rapid flow of 

radiotechnetium (99mTc O,), but the nodule in left 

lobe was cold (Fig.1). Unfortunately the patient was 

lost to followup. 

  

a 

T, 
TSH 

3.75 nmol/L 

219 nmol/L 

0.25 mIU/L 

Normal ranges 

(0.8-3.16 nmol/L) 

(64.5-152 nmol/L) 

(0.4-5 mIU/L) 
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Fig.1 Cold nodule in left lobe of toxic goitre. 

DISCUSSION 

Although the majority of Graves’-associated 

carcinomas are well-differentiated and belong to the 

papillary histotype that is usually scarcely 

angioinvasive, these tumors may behave aggressively 

and show a higher rate, of distant metastases and 

persisting/relapsing disease than similar tumors 

occurring in euthyroid patients.*° We found a patient 

of follicular thyroid cancer with mild hyperthyroidism 

in 1999.6 Edmonds and Tellez reported 9 thyroid 
cancer in 720 patients with hyperthyroidism.’ Belfiore 
and colleagues examined the clinical and pathological 

characteristics of 22 differentiated thyroid carcinomas 

concomitant with hyperthyroidism; 13 were associated 

with Graves’ disease, and 9 with autonomous thyroid 

nodules in a consecutive series of 359 hyperthyroid 

patients (132 with Graves’ disease and 227 with 

autonomous thyroid nodules) who underwent surgery 

during a 6-yr. period. Serum TSH levels were 

suppressed in all hyperthyroid patients with thyroid 

cancer.* Much controversy surrounds the incidence 

of thyroid cancer in association with Graves’ disease. 

It was thought that patients with hyperthyroidism have 

a lower incidence of thyroid cancer than euthyroid 

patients.*'° Subsequent reports challenging this view 
have shown a rising incidence of this association. '':!*"3 
Earlier reports estimated the incidence of thyroid 

carcinoma in autopsy series of clinically normal 

thyroid to range between 0.1 % to 0.2 %,'*!° while 

SEPT. - DEC. 2005. Volume XI Number III 

others have reported an incidence of occult papillary 

carcinoma in autopsy specimens in Japan and Hawaii 

ranging from 13 % to 24 %.'*'’ In 1951, Beahrs et 
al.'’ reported 14 cases of thyroid carcinoma in 3022 
cases og Graves’ disease, an incidence of 0.5 %. In 

1954, Sokal’? reviewed 10,839 patients with Graves’ 

disease and found seven cases (0.06 %) of thyroid 

carcinoma. Dobyns et al.’ conducted a multicenter 

prospective study involving 10,013 patients with 

Graves’ disease treated surgically and found a cancer 

incidence of 0.4 %. Later on, Behar et al.'' reported 
an incidence of 5.2 % and Farbota et al.'? 5.1 % of 

thyroid cancer in their series of patients treated surgically 

for Graves’ disease. More recently, Reiger et al.° 

reported 0.76 % and Fong et al.*' 1.5 % incidence 
rates of thyroid carcinoma in their series of Graves’ 

patients treated surgically. This wide variation of 

incidence rates may in part be due to racial and 

geographical variations or possibly due to improved 

techniques in pathologic examination in some studies. 
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CT APPEARANCE OF AMOEBIC AND PYOGENIC 

LIVER ABSCESSES 

Phuvitoo SUNGTONG, M.D.' 

OBJECTIVE. A retrospective review was performed to compare CT appearance of 

amoebic and pyogenic liver abscesses. 

MATERIAL AND METHODS. Fifteen patients of proven amoebic or pyogenic liver 
abscess, which underwent CT scan, were retrospectively reviewed. The CT appearance was 

analyzed for number, location, size, shape, central homogeneity, central attenuation coefficient, 

rim enhancement, peripheral low-attenuation rim, and the presence of extrahepatic manifestations. 

RESULTS. There were five cases of amoebic liver abscesses. All amoebic liver abscesses 

were solitary hypoattenuating mass with rim enhancement and all were in the right lobe. Four 

patients of amoebic abscess showed "double target sign". There were nine cases of pyogenic 

liver abscesses. Pyogenic liver abscesses could be located in any lobe and mostly appeared as 

cluster of microabscesses or a macroabscess with adjacent microabscesses. Pyogenic abscess 

could appear as miliary abscesses, solitary macroabscess or multiple separated macroabscesses. 

One patient of proven mixed amoebic and pyogenic abscesses showed ten separated 

abscesses scattering in both lobes of the liver. 

CONCLUSION. Amoebic liver abscess was mostly in the right lobe and appeared as a 
solitary hypoattenuating mass with rim enhancement. The CT appearance of pyogenic liver 

abscesses were variable and mostly showed "cluster sign". 

SEPT. - DEC. 2005. Volume XI Number III 

INTRODUCTION 

Between January 2002 and January 2005, 

approximately 420 patients were discharged from 

Hatyai hospital with the diagnosis of liver abscess. 

Most of them were diagnosed by clinical, laboratory 

tests and ultrasonography. The big abscesses larger 

than 5 cm in size were mostly underwent percutaneous 

needle aspiration or catheter drainage under ultrasound 

guidance. Few cases were drained by open surgery. 
Only a small number of the patients were requested 

for CT scan. By CT appearance, liver abscesses were 

sometimes similar to hepatic tumors or cysts. 

The purpose of this study is to compare CT 

appearance of amoebic and pyogenic liver abscesses 

with a review of CT findings of hepatic abscesses in 

the literatures. 

MATERIAL AND METHODS 

Ina three-year period between January 2002 

and January 2005, there were fifteen cases of proven 

liver abscesses, which underwent CT scan. There 

were 5 cases of amoebic liver abscesses, 9 cases of 

  

' Division of Radiology Hatyai Hospital Songkhla Thailand 90110. 
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pyogenic liver abscesses, and one case of combined 

amoebic and pyogenic abscesses. They were 10-73 
years of age (mean, 44.8), and 11 were men. All 

patients were HIV negative and had no underlying 

malignancy. 

The diagnosis of amoebic liver abscess was 

confirmed by an elevated Entamoeba histolytica titer 

equal to or greater than 1: 1,280 in 3 cases. Blood 

for Entamoeba histolytica titer were not drawn in the 

remaining two cases. These two cases, one was 

treated by sonographically guided percutaneous 

aspiration with yielding of anchovy paste fluid. The 

trophozoites of Entamoeba histolytica were found in 

the stool of the other cases. All five cases had 

complete clinical response to antiamoebic therapy. 

Proof of a pyogenic abscess was obtained 

by bacteriologic culture after percutaneous aspiration 

in 4 patients, and surgical drainage in | patient. There 

was one patient who had surgically confirmed of an 

appendiceal abscess with associated liver abscesses. 

One case had surgically confirmed ofa diverticular 

abscess with associated liver abscesses. These two 

patients showed complete clinical response and 

complete healing of liver abscesses after antibiotic 

drugs given for appendiceal and diverticular 

abscesses. There was one female patient who had 

underlying disease of diabetes mellitus and presented 

with fever and right upper quadrant pain for 2 weeks. 

The CT appearance revealed innumerable miliary 

microabscesses scattered in the liver and multiple 

splenic abscesses. The indirect hemagglutination 

antibody test (IHA) for melioidosis was more than 

1:320. The Widal and Weil-felix tests were negative. 

She had good clinical response after medical 

treatment as melioidosis. There was one patient which 

CT findings were suggestive of rupture of liver 

abscess. He was treated by open surgery and found 

that there was rupture of liver abscess with foul smell 

pus, mixed with blood. Pus culture and hemoculture 

were negative. Anaerobic bacteria were concluded 

to be the cause of liver abscess in this patient. He 

responded well with intravenous antibiotic therapy. 
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The microorganisms that were isolated from 

the abscess cavity were found to be mixed infection 

including both Staphylococcus coagulase positive, and 

coagulase negative, Klebsiella pneumoniae, 

Pseudomonas aeroginosa, Hemophilus influenza, and 

Burkhoderia pseudomallei. 

All 15 patients had CT performed on a 

Hitachi W2000 with a scanning time of | second per 

slice, slices of 1 cm were done throughout the liver. 

Intravenous contrast material was used in all cases. 

The CT appearance of liver abscesses were 

analyzed for number, location, size, shape, wall 

definition, central homogeneity, central attenuation 

coefficient, rim enhancement, peripheral low-attenua- 

tion rim, and the presence of perihepatic fluid collec- 

tion and pleural effusion. 

RESULTS 

This series comprised of 5 cases of amoebic 

liver abscess, 9 cases of pyogenic liver abscess and 

one case of combined amebic and pyogenic 

abscesses. 

Amoebic abscesses 

There were five patients with proven amoebic 

liver abscess and all were men. The age range for the 

patients with amoebic liver abscesses were 24-63 

years (mean, 40.2). The CT appearance of amoebic 

abscesses in all cases, was a solitary hypoattenuating 

mass. All amoebic abscesses were in the right 

hepatic lobe. Four abscesses were round or ovoid 

(Fig 1A, 1B) and one had multilobulated contour 

(Fig 2). The range for greatest axial dimension was 

4-16 cm (mean, 8.8). Rim enhancement or enhancing 

wall, defined as a margin having higher density than 

either the surrounding normal liver or the abscess 

cavity, were found in all cases. The maximum and 

minimum thicknesses of the enhancing wall in each 

case were measured for calculation of the calculate 

average thickness. There were two cases that the
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average thickness of rim enhancement was more than 

10 mm. The rest three cases had an average rim 

enhancement of 3 mm to 5 mm. There were 4 cases 

(80%) that showed a "double target appearance". 

This appearance consisted of a central 

hypodense area, intermediate ring-like enhancement, 

SEPT. - DEC. 2005. Volume XI Number III 

and an incomplete peripheral hypodense ring. There 

were two cases that 15 minute-delayed studies were 

also performed. The abscesses in the delayed images 

showed a central hypodense area and a relatively thick, 

dense ringlike enhancement of the intermediate and 

peripheral zones (Fig 1C). 

  
Fig.1 An amoebic abscess in a 24 years-old man that proof by US-guided aspiration. 

Fig.1A, Unenhanced CT scan showed a round hypodense mass in right lobe liver. 

Fig.1B, Enhanced CT scan. An abscess showed a "double target appearance" (arrows). 

Fig.1C, A 15 minute-delayed image showed a central hypodense area and a relatively thick, dense 

ringlike enhancement of the intermediate and peripheral zones. 
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The mean CT attenuation at the center of the 

abscesses after intravenous contrast media was 33 

HU, ranging from 23 HU to 40 HU. There was no 

abscess that had gas or hematoma inside. There were 

two cases that showed internal septa (Fig 3). Right 

pleural effusion was noted in three cases. One of these 

SEPT. - DEC. 2005. Volume XI Number III 

cases had an abscess and consolidation in the right 
middle lobe due to rupture of amoebic liver abscess 

into right lung (Fig 4). Minimal perihepatic fluid 

collection was observed in one case. There was no 

patient that showed focal dilatation of the intrahepatic 

bile duct. 

  

Fig.2A Fig.2B 

Fig.2 A 63-years-old man with fever, right upper quadrant pain, and Entamoeba histolytica titer more than 

1:1,280. 

Fig.2A, Unenhanced CT scan showed a 4 cm hypoattenuating mass in anterior segment of right lobe 

of liver. 

Fig.2B, Enhanced CT scan. An abscess appeared as a lobulated lesion with smooth, thin rim 

enhancement (arrows). 
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Fig. 3A Fig. 3B 

Fig.3 A 30-years-old man who had Entamoeba histolytica titer more than 1:1,280. 

Fig.3A, Unenhanced CT scan showed an 11 cms hypodense mass in superior segment of right lobe 

liver. 
Fig.3B, Enhanced CT scan showed multiple septa within a large amebic abscess. Incomplete hypoden- 

sity surrounding the enhanced wall was noted (arrows). Right pleural effusion was shown. 

   alee eS 

Fig. 4A    
Fig.4 Anabscess ina 39-years-old man who had trophozoites of Entamoeba histolytica in the stool. 

Fig.4A, A large, thick-walled abscess was noted in right lobe. Right pleural effusion with small air 

bubbles was shown. 

Fig.4B, An abscess and consolidation were noted in right middle lobe (arrows), representing rupture 

of abscess into right lung. 
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Pyogenic abscesses 

There were nine patients with proven 

pyogenic liver abscess. The ages range for the patients 

with pyogenic liver abscesses was 10-73 years (mean, 
46.4). Pyogenic hepatic abscesses were classified as 

either microabscesses (less than 2 cm in size) or 

macroabscesses. The CT appearance in this series 

could be subdivided into 4 groups. 

1) Cluster of microabscesses that appeared to 

aggregate or coalesce into a macroabscess cavity 
ora macroabscess that had adjacent microabsces- 

ses. This appearance was found in 6 cases (Figure 5). 

2) Diffuse miliary pattem of microabscesses, measuring 

few mm in size, each. This appearance was found 

in an old female 34 years of age who had diffuse 

hepatic microabscesses and multiple splenic ab- 

scesses due to disseminated melioidosis (Figure 6). 

3) Asolitary unilocular macroabscess was found in 

1 case (Figure7). 

4) Multiple separated macroabscesses were found in 

1 case. This patient had an appendiceal abscess 

with associated three separated macroabscesses 

in segment VI of the liver (Figure). 

The biggest abscess in each patient varied 

from 4 to 10 cm (mean, 7.3) and the attenuation value 

varied from 20 HU to 30 HU (mean, 26 HU). The 

abscesses in all cases were distributed throughout the 

liver but most often involved the right lobe. In 2 cases 

the right lobe alone was affected. The right and left 
lobes were involved in | case. The right and caudate 

lobes were affected in 2 cases. There were 3 cases, 

which the abscesses were located in the right, the left 

and the caudate lobes. The left lobe was the only site 

of involvement in I case. 

Rim enhancement of pyogenic liver abscesses 

was mostly very thin or incomplete rim. There was no 

case that showed hypodensity surrounding the 

enhanced wall or "double target sign". Gas was not 

found in any abscess. Bleeding inside an abscess was 

noted in one case. Right pleural effusion was seen in 
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two cases. Left pleural effusion was observed in a 

case that had a solitary abscess in the left lobe of the 

liver. One case had bilateral pleural effusions. There 

were seven cases that had perihepatic fluid. There 

were two patients that showed focal dilatation of the 

intrahepatic bile ducts. 

Etiologic factors of liver abscess could be identi- 

fied in three patients, one patient with appendiceal 

abscess (Figure 8A, 8B), one patient with diverticular 

abscess, and one patient with multiple intrahepatic duct 

stones (Figure 9). 

Follow up CT of the abdomen was performed 

in two patients. One patient who had appendiceal 

abscess, the 14-month follow up study showed com- 

plete healing of liver abscesses (Figure 8C). The other 

patient who had multiple macroabscesses with adjacent 

microabscesses, the 26-month follow up CT scan 

showed calcified residues of liver abscesses (Figure 10). 

Combined amoebic and pyogenic liver abscesses 

A 53-years-old man was diagnosed as 

combined amoebic and pyogenic liver abscesses. He 

presented with fever, chest pain, abdominal pain, and 

cough. He had high serum titer of Entameba histolytica. 

A large lung abscess in the right middle lobe was noted 

(Figure 11A). Hemophilus influenza was the organism 
detected from the culture of pus derived through 

percutaneous drainage of lung abscess. There were 

various sizes of ten oval macroabscesses scattering 

around the right and left lobes of the liver (Figure 11B). 

All abscesses had thin rim enhancement, measuring 

less than 0.5 cm in thickness. The biggest abscess was 

in segment VIII, measuring about 6.4 cm in size. The 

attenuation value after intravenous contrast media at 

the central cavity of this abscess was 31 HU. No 

pleural effusion was shown. Percutaneous aspiration 

of the biggest abscess under US guidance was 

performed and anchovy paste fluid was obtained. 

Hemophilus influenzae was also detected from the 

culture of the liver abscess. The patient was under- 
gone treatment with antiamoebic and antibiotic agents.
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Fig.5 Multiple clusters of microabscesses that appeared to 

aggregate or coalesce into a macroabscess cavity (arrows) 

ina 52-years-old man with the diagnosis of melioidosis. 

US-guided aspiration ofa liver abscess showed puru- 

lent fluid with positive for Burkholderia pseudomallei 

from pus culture. 

  

Fig.6A Fig.6B 

Fig.6 A 34-years-old female who had underlying disease of diabetes mellitus and presenting with prolong 

fever that concluded to be due to disseminated melioidosis. 

Fig.6A CT scan, pre contrast scan. 

Fig.6B CT scan, post contrast scan showed innumerable miliary microabscesses in the liver and 

multiple splenic abscesses (arrows). 
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Fig.7_ An abscess in left lobe of liver in a 60-years-old man who was undergone open surgery. Foul smell 

pus and blood were found in the abscess. 

Fig.7A, CT scan, precontrast scan showed an ill-marginated hypodense area containing subtle hyper- 

density in left lobe of liver. There were two calcifications in the right lobe and multiple tiny 

splenic calcifications (arrows). They were most likely old calcified granulomas. 

Fig.7B, After I.V. contrast, the abscesses were round shape and had well-marginated contour. Large 
amount of perihepatic fluid collection, due to rupture liver abscesses were also noted. 

148



THE ASEAN JOURNAL OF RADIOLOGY SEPT. - DEC. 2005. Volume XI Number II] 

  Fig.8B 

Fig.8 A35-years-old female presented with fever and abdominal pain. 

Fig.8A, CT scan of abdomen showed an appendiceal abscess (arrows) with an appendicolith 

(arrowhead). 

Fig.8B, There were separated macroabscesses in segment VI of the liver. 

Fig.8C, The 14-months follow up CT scan showed disappearance of hepatic abscesses. 
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Fig.9B 

Fig.9 A71-years-old man who had undergone cholecystectomy due to gallstones for many years. This time 

he came with fever, jaundice, and right upper quadrant pain. 

Fig.9A, CT scan pre I.V. contrast showed multiple intrahepatic duct stones in dilated intrahepatic 

ducts (arrows). 

Fig.9B, CT after I. V. contrast showed cluster of microabscesses that appeared to coalesce into a 

macroabscess cavity (arrows). Pseudomonas aeroginosa was cultured from liver abscess. 
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Fig.10A 

  

Fig.10B Fig.10C 

Fig.10 A 43-years-old man who had E. histolytica titer less than 1:80. Purulent content was obtained from 

US-guided aspiration of a hepatic abscess. 

Fig.10A, CT scan post I.V. contrast showed multiple macroabscesses that had adjacent microabs- 

cesses (arrows). 

Fig.10B, Pre I. V. contrast CT scan 26 months later showed calcified residues of hepatic abscesses 

(arrows). 

Fig.10C, Post I.V. contrast CT scan 26 months later showed no enhancement of calcified residues of 

hepatic abscesses (arrows). 
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Fig.11B 

Fig.11 A 53-year-old man who had 10 separated liver abscesses and a large lung abscess. He had combined 

amoebic and pyogenic liver abscesses. 

Fig.11A, CT scan showed a large abscess in the right lung. 

Fig.11B, CT scan post I.V. contrast showed two separated macroabscesses in the right lobe of liver. 

DISCUSSION 

Amoebic liver abscess 

Entamoeba histolytica is endemic worldwide, 

with an estimated 10% of world's population being 

infected. Amoebic liver abscess is the most common 

extraintestinal complication of amebiasis, occurring in 

3% to 9% of cases.' Hepatic infection occurs because 

colonic trophozoites ascend via the portal vein and 

invade the parenchyma.”* 

Base on clinical features alone, it may be 

difficult to distinguish an amoebic from pyogenic liver 

abscess. Somewhat surprisingly, patients with 

amoebic abscess are usually more acutely ill than 

patients with pyogenic abscess.** Serum antibodies 

to Entamoeba species are present in more than 90% 

of case.’ However, serologic findings may be negative 

in acute disease (but positive at repeated testing 

performed within 7-10 days) and may be positive if 

the patient had amebiasis in the past.* 

A combination of clinical, epidemiologic, and 

image findings usually establishes the diagnosis of an 

amoebic liver abscess, in conjunction with positive 
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amoebic titers, may suggest the diagnosis.° 

At contrast-enhanced CT, amoebic abscesses 

usually appear as rounded, well-defined lesions with 

attenuation values that indicative the presence of 

complex fluid (10-20 HU).° The attenuation value at 

the central cavity of the abscess in this series varies 

from 23 HU to 40 HU, which is higher than that was 

reported in the literature. 

An enhancing wall 3-15 mm in thickness and 

a thin outer rim of lower attenuation around the 

abscess are common and somewhat characteristic for 

this lesion.’ A thin outer rim of lower attenuation, 

defines the outer limit of the inflammatory wall or 

localized zone of edema, giving the lesion as a "double 

target sign".°* However, a hypodense rim at the 
periphery ofan enhancing lesion does not specific for 

liver abscess, it can be found in hepatic tumor such as 

metastasis.” 

The appearance of the central abscess cavity 

is quite variable. There may be multiple septa or 

fluid-debris levels. Rarely, gas bubbles or areas of
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hemorrhage are identified within the abscess cavity. 

Although the presence of gas within an amoebic liver 

abscess might result from superinfection with a 

gas-forming organism, this finding coupled with a 

history of expectoration, vomiting or evacuation per 

rectum of material resembling anchovy sauce is more 

likely indicative ofa hepatobronchial or hepatoenteric 

fistula .° 

Approximately three quarters of hepatic 

amoebic abscesses occur in, the right lobe, a phenome- 

non that may be explained by the preferential right 

-sided streaming via the portal vein of seeded blood 

from the superior mesenteric vein, which drains the right 

colon,'° 

Extrahepatic abnormalities are common and 

include pleural effusion, pericardial extension, perihepa- 

tic fluid collection, gastric or colonic involvement, and 

retroperitoneal extension.*® The most common extrahe- 

patic abnormality was right pleural effusion, represen- 

ting either reactive serous fluid or amoebic empyema.° 

In this series, all cases had a solitary amoebic 

abscess of round, ovoid, or lobulated hypoattenuating 

mass with an enhancing wall. A peripheral zone of 

edema around the abscess was noted in 80% of cases. 

The delayed dense enhancement of the intermediate 

and peripheral zones of the amoebic abscess has not 

been well described in the literature. This finding was 

found in all two cases of amoebic abscess that being 

performed 15 minute-delayed scan. 

The CT differential diagnosis ofamoebic liver 

abscess in the adult includes simple hepatic cyst, 

infected or hemorrhagic cyst, pyogenic liver abscess, 

echinococcal cyst, hematoma, biloma, cystic or necrotic 

metastasis, undifferentiated embryonal sarcoma, and 

biliary cystadenoma.° 

Pyogenic liver abscess 

Liver abscesses can be resulted from infection 

by five different routes: (a) biliary tree, due to ascending 
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cholangitis from benign or malignant obstruction; (b) 

portal vein or superior meseneteric vein phlebitis 

related to appendicitis, diverticulitis, pancreatitis, or 

other gastrointestinal infectious source; (c) arterial 

septicemia as a result of endocarditis, pneumonitis, 

or osteomyelitis; (d) local extension, due to suppuration 

involving neighboring tissue such as perforated ulcer, 

pneumonia, or pyelonephritis; and (e) traumatic cause, 

due to blunt or penetrating injuries.”” A solitary hepatic 
abscess is often cryptogenic and has no clear-cut 

predisposing cause.*'' 

The clinical manifestations of pyogenic 

abscess are highly variable. Patients may present with 

high fever, rigors, and severe right-sided abdominal 

pain or may have clinical occult abscesses that manifest 

only as weight loss and vague abdominal pain.* 

Pyogenic liver abscesses may be classified 

as either microabscess (<2 cm) or macroabscess 

(22 cm ). Pyogenic microabscesses may appear as 

multiple widely scattered miliary lesions or as a cluster 

of microabscesses that appears to coalesce focally.” '” 

The major differential diagnosis of diffuse miliary pat- 

tern of hepatic lesions might have included bacterial 
microabscesses, fungal microabscesses, tuberculosis, 

metastasis, lymphoma, steatosis, sarcoidosis, biliary 

hamartoma, and fibropolycystic liver disease.” '*'* 

At CT scan, the pyogenic hepatic macroab- 

scessses appear as low attenuation, rounded masses 

on both noncontrast and contrast-enhanced scans."* 

At contrast-enhanced CT, large pyogenic abscesses 

are generally well defined and hypoattenuating; that 

may be unilocular with smooth margins or complex 

with internal septa and an irregular contour.* The 

attenuation ranges between 0 and 45 HU overlaps 

with that of other lesions such as cysts, bilomas, and 

neoplasms. However, most abscesses have an enhancing 

peripheral rim or capsule.’ The "cluster sign" may also 

be seen, with small, less than 2-cm diameter lesions 

clustering together with apparent coalescence into a 

large abscess.'* Gas bubbles or air-fluid level are 

specific signs but are present in less than 20% of 
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cases.'? The presence of gas in the hypodense central 
area may also represent a cystic fistula of the biliary 
tract associated with gas or a tumor with secondary 
infection.* There is no case in this series that contains 
air bubble in abscess cavity. This because whenever 
air is identified by ultrasonography, liver abscess is 
highly suggestive and there is no need to do CT scan. 

In this series, pyogenic hepatic abscess has 
variable CT appearance. The most common CT finding 
is Cluster of microabscesses that appeared to aggregate 
or coalesce into a macroabscess cavity or a macro- 
abscess that has adjacent microabscesses. However, 

single macroabscess, separated discreate multiple 
macroabscesses, and miliary microabscesses are also 

found. 

CONCLUSION 

Amoenic and pyogenic liver abscesses have 
variable CT appearances. Amoebic liver abscess is 
mostly in the right lobe and appears as a solitary 
hypoattenuating mass with wall enhancement and 
peripheral hypodense rim. Pyogenic liver abscesses 
mostly appear as a cluster of microabscesses or a 
macroabscess that has adjacent microabscesses. 

Awareness of the spectrum of CT findings in 
liver abscess may aid in diagnosis and prompt institu- 
tion of treatment without additional costly and 

invasive procedure. 
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ADDITIONAL DATA OF LEFT VENTRICULAR FUNCTION FROM 16 

SLICED MDCT IN PATIENTS WHO UNDERWENT CORONARY CTA: 

COMPARING WITH ECHOCARDIOGRAPHY 

Sutipong JONGJIRASIRI, MD,' Laorporn PAWAKRANOND, MD,' 

Mallika WANNAKRAIROT, MD,? Patcharee PAIJITPRAPAPORN, MD, 

Jiraporn LAOTHAMATAS, MD,!' Nithi MAHANONDA, MD- 

ABSTRACT 

PURPOSE: Tocompare the left ventricular (LV) function data obtained from coronary 
computed tomography angiography (CTA) to the data obtained from echocardiography. 

MATERIAL and METHODS: Twenty patients (15 males and 5 females) with mean age 

of 62.9 years (49 to 79 years) were performed coronary CTA using 16 sliced multi-detector 

computed tomography, with 8 cardiac phases of data collection and echocardiography within 

an average of 5.5 day period without intervening acute cardiac event or any intervention 

between CTA and echocardiographic study. The LV function data was calculated 

semiautomatedly using vendor software, including ejection fraction (EF), end systolic volume 

(ESV), end diastolic volume (EDV), and stroke volume (SV). The wall motion evaluation 

was obtained, using short axis CINE loop at the apical, middle, and basal segments. The study 

was reviewed by experienced cardiac radiologists. The data was compared with data from 

echocardiography. 

RESULT: Good correlation of the EF was found between CTA and echocardiography, 

with concordance correlation coefficient of 0.7. Mean EF of CTA and echocardiography 

were 69.8+/-9.0 (48.5 to 83.5) and 68.3+/-7.9 (46.7 to 81.3), respectively. 

High agreement of CINE LV wall motion evaluation between CTA and 

echocardiography was found, with overall agreement of 92.81% (297 in 320 segments), and 

negative predictive value of 98.66%(295 in 299 segments). 

Additional data of LV function was also obtained from CTA, including EDV 94.1 
+/-23.8 (53.4 to 146.5), ESV 29.3+/-13.1 (8.8 to 54.6), and SV 65.3+/-15.6 (44.6 to 93.9). 

CONCLUSION: Good correlation of EF and high agreement of CINE LV wall motion 

evaluation between CTA and echo were found. LV function analysis data can be used as a 

reliable noninvasive imaging modality and also as an addition to noninvasive coronary CTA in 

single study. 

MDCT = Multi Detectors Computed Tomography, LV = Left Ventricular, CTA = Computed Tomography Angiography. 

EF = Ejection Fraction, ESV = End Systolic Volume, EDV = End Diastolic Volume, SV = Stroke Volume 

  

' Diagnostic Radiology Devision, Radiology Department, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, 

Thailand. 

> Bangkok Heart Institute, Bangkok Hospital, Bangkok, Thailand. 
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INTRODUCTION 

During the past few years, there is a leap in 

development of the computed tomography machine 

for cardiac imaging, from electron beam to 16 or 

even 64 sliced multi-dectector computed tomography 

(MDCT). This is an impressive method for evaluation 
of coronary arteries; the ability ofthe CTA in detecting 

stenosis of the coronary arteries is already well 

known.'* The functional assessment of the left 

ventricle (LV) is also important for patient management. 

Sixteen-sliced MDCT has also proved to be one of 

the effective methods for evaluation of ejection 

fraction (EF), end systolic volume (ESV), end 

diastolic volume (EDV), stroke volume (SV), and left 

ventricular wall motion,’* based on 17-segmented 

model according to recommendation from the 

American Heart Association.° 

The aim of this study is to evaluate additional 

data in patients who are suspected of having coronary 

artery disease. The data obtained from 16-sliced 

multidetectors computed tomography (MDCT) is used 

to compare with the data obtained from echocardio- 

graphy. 

MATERIAL AND METHODS 

The study was approved by the institutional 

committee at the Bangkok Heart Institute, Bangkok 

Hospital, Bangkok, Thailand. 

PATIENTS 

Coronary CTA and echocardiography had 

been performed on 20 patients within an average 

period of 5.5 days without intervening acute cardiac 

event or any interventional procedure or revasculariza- 

tion. Fifteen men (75%) and 5 women, with an average 

age of 62.9 (range from 49 to 79 years) participated 

in this study. The mean calcium score in this study 

group was 345.6 (range from 0 to 1559.1) and the 

mean heart rate was 75.9 (range from 53 to 91) beats 

per minute (BPM) during scan procedure. 
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TECHNIQUES OF MDCT 

All patients were examined by 16-sliced 
MDCT Mx 8000 IDT (Phillips Medical Systems, the 

Netherlands). All images were acquired in inspiratory 

breathhold, from the aortic root to the diaphragms. 

First, non contrast study was performed for calcium 

score evaluation, using 75 % phase of cardiac cycle. 

Then, contrasted scans were done, with a scanning 

parameter of 420 msec gantry rotation time, a collima- 

tion of 0.8 mm, and tube voltage of about 140 kV 
and 450 mA. All scans were ECG gated, with retro- 

spective reconstruction into 8 phases (0, 12.5, 25, 

37.5, 50, 62.5, 75, and 87.5 percents of cardiac 

cycles). About 90 cc of Jopromide 370 mg/ml was 

used, followed by 50 cc of normal saline chaser. The 

injection flow rate was 3.5 to 4 cc/ sec. 

IMAGE RECONSTRUCTION 

The calcium score was calculated, using 

vendor software based on the Agatston system. 

Images reconstruction into three-dimensional (3D) 

volume rendering and multiplanar reformation was 

performed for coronary artery evaluation. The LV 
function analysis were performed, using cardiac 

review program and CINE wall motion display, which 

allowed dynamic evaluation, using the same source 

data of coronary CTA. Eight phases of the cardiac 

cycle were reconstructed into short, horizontal, and 

vertical long axes. The end systolic phase and end 

diastolic phase were chosen with cardiac review 

software. The images were re-oriented to the 

traditional short-axis planes before segmentation, 

using 3 mm sliced thickness, which yielded about 

10-14 sectional images. The apical segment number 

17 was excluded. The epicardial, endocardial, and 

detail endocardial contours delineation were semiauto- 

matically created. Ventricular muscle measurements 

were additionally calculated based on the volume 

between the endocardial and epicardial borders as 

defined by a 2D active contouring algorithm. The 

result of EDV, ESV, SV, EF, and 16 segmented 

quatitative wall motion was automatically calculated.
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All 8 cardiac phases were used to create the CINE 

movie of the short axes of the left ventricle, and 

subdivided into apical, middle, and basal segments. 
These represented 17 segmental models according 

to the American Heart Association. The segment 

number 17 was excluded. The motion of each 
segments was graded into normal, hypokinesia, 

akinesia, and dyskinesia. 

DATA ANALYSIS 

The end diastolic and end systolic phases used 

for cardiac review and quantitative data of EDV, ESV, 

stroke volume, and EF were recorded. The CINE 

movement of 4 segments of apical, 6 segments of 
middle, and 6 segments of basal parts were reviewed 

by experienced cardiac imaging radiologist, with 

unawareness of clinical data and coronary angiographic 

results. 

ECHOCARDIOGRAPHY 

For 2-dimensional echocardiography, patients 

were imaged in the left lateral decubitus position 

using commercially available systems (GE Vivid7 and 

Acuson Sequoia C256). Images were obtained using 

a 3.5 MHz transducer at a depth of 16 cm. in the 

parasternal and apical views ( parasternal long- and 

short-axis, apical 2- and 4- chamber views). Regional 

wall motion of the 2-dimensional echocardiographic 

data was evaluated using a 17-segmented model 

suggested by the Cardiac Imaging Committee of the 
Council on Clinical Cardiology of the American Heart 
Association. Each segment was assigned a wall 

motion score of | to 4 : normal = 1, hypokinetic = 2 

(decreased endocardial excursion and systolic wall 

thickening), akinetic = 3 ( absence of endocardial 
excursion and systolic wall thickening), and dyski- 

netic = 4 (paradoxic outward movement in systole). 
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The LV ejection fractions were evaluated from the 
2- and 4- chamber images using biplane Area length 

techniques and from parasternal long- and short-axis 

images using M-mode Teicholtz formula. 

STATISTICAL ANALYSIS 

The data of the ejection fractions from CTA 

and echocardiography were compared using concor- 

dance correlation coefficient. The data of CINE wall 

motion abnormality from CTA and echocardiography 

were compared using overall agreement. These wall 

motion data were also grouped into normal and 

abnormal to calculate positive and negative predictive 

values. 

RESULTS 

Good correlation of the EF between CTA 

and echocardiography was found, with a concordance 

correlation coefficient of 0.7. The mean EF were 

69.8+/- 9.0 (range from 48.5 to 83.5) and 68.3 +/- 

7.9 (range from 46.7 to 81.3), by CTA and ECHO, 

respectively. The mean difference of EF by CTA as 

compared with echocardiography was 4.7. (Figure |) 

The evaluation of LV wall motion using CINE 

compared with echocardiography revealed agreement 

in 92.81% (297 in 320 segments), were summarized 

in Table 1. The LV wall motion abnormality were 

subdivided with the results summarized in Table 3. 

Other LV functional data were also acquired 

from CTA study, including end diastolic volume, end 

systolic volume, and stroke volume, which were 94. | 

+/- 23.8( range from 53.4 to 146.5), 29.3 +/- 13.1 

(range from 8.8 to 54.6), and 65.3 +/- 15.6 (range 

from 44.6 to 93.9), respectively. 
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Fig.1 Left ventricular ejection fraction from CTA and echocardiography 

Table 1 Correlation of EF between multi-modalities to the MDCT, comparing with other studies 
  

  

          

Study Number of | Comparing Mean EF by MDCT | Result of ejection 

slices of modalities (%( +/-)) fraction 

MDCT 

Juergens'° 4 slices Biplane 60.1 (11) Moderate correlation 
cineventriculography 

Dirksen! 4 slices Echocardiography 48 (12) Good correlation 

Hallingburton"* | 4 slices MRI 26.7 (8.7) Good correlation 

Juergens'® 4 slices MRI 61 (10) Good correlation 

Our study 16 slices Echocardiography 69.8 (9) Good correlation 

  

Table 2 Regional CINE LV wall motion assessment, comparing between CTA and echocardiography 

  
  

  

  

CTA/ echocardiography Normal Abnormal 

Normal 295 17 

Abnormal 4 4       
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Table 3 Regional CINE LV wall motion evaluation, subdivision of abnormality into akinesia, hypokinesia, 

and dyskinesia, comparing of echocardiography and CTA. 

  

  

  

  

              
  

CTA/ echocardiography Normal Hypokinesia Akinesia Dyskinesia 

Normal 295 13 4 0 

Hypokinesia 4 2 l 0 

Akinesia 0 l 0 0 

Dyskinesia 0 0 0 0 

DISCUSSION 

A leap in developing computed tomography 

machine for cardiac imaging was made this time as a 
new era for non-invasive coronary artery evaluation 

and also LV function analysis. There are many methods 

for the LV function evaluation, including echocardio- 

graphy, nuclear scintigraphy, ventriculography, '° and 
magnetic resonance imaging,'' but CTA has proved 
to be one of the most promising choices, especially in 

patients who have to perform coronary arteries 

evaluation." 

The result of this study shows good correla- 

tion of EF, comparable with the study of Dirksen,"* 
which compared biplane cineventriculography with 4 

sliced MDCT. In other studies, moderate to good 

correlation of EF between multi-modalities and the 

MDCT has been revealed, as shown in Table 1. 

Moderate correlation of EF was found in the study of 

Juergens,'® which compared EF result between 4 

sliced MDCT with echocardiography; good correla- 

tion was revealed. Four-sliced MDCT was also 

compared with MRI study in the study of 

Hallingburton'* and Juergens,'* which revealed a good 
correlation in EF, respectively. 

Although the patient group in our study 

contained risk factors of coronary arteries disease, 

the result of mean EF was still within normal limit (69.8 

by CTA and 68.3 by echo), which is different from 

other studies.'® '*"'*'® This finding reinforces the 
validated use of the CTA, especially in patients with 
normal range of EF. 

The wall motion evaluation of our study shows 

high agreement, but as we have mentioned before, 

most of our patients has normal range of mean EF, so 

most of the result of wall motion evaluation is normal. 

Another consideration is that we used only 8 cardiac 

phases to create CINE wall motion, which may not 

be as good as echocardiography that would have more 

phases and would therefore be more likely to be the 

real time. The results may be underestimated, seeing 

as we cannot detect any akinesia whilst the 

echocardiography did. In the study of Dirksen, 20 

cardiac phases were used, which revealed akinesia. "* 

We may conclude that the more cardiac phases as in 

the data collection, the more delicate the grading of 

the LV wall motion will be. In the future, if the scan 

time per rotation is decreased and the computer analysis 

has more capacity, more cardiac phases can be 

created. This could help in the CINE LV wall motion 

evaluation to be more accurated. 

The data we used for LV function and CINE 

wall motion has the same source data for coronary 

artery evaluation. Important artifacts!’ such as high 
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heart rate may cause degradation of the coronary 

artery, but this may not affect the LV function as seen 

in our study that the mean heart rate is rather high 

(about 75.9 BPM), and some patients have the heart 

rate of 91 BPM; the result of EF still can show a 

good correlation. Although this is not a good comment 

because as already known that if the patient has a 

high heart rate, premedication such as beta-blocker 

should be used, but this is our preliminary group of 

patients. In the study of Juergens, the same result 

occurs, which compared the result of LV function using 

CT and MRI in different groups of patients with heart 

rates of less or more than 65 beats per minute and 
show no significant change with volume and LV 

function in different heart rates.'° 

In the study of Juergens, although endocardial 

LV contours had to be corrected manually in some 

cases, there was not a relevant difference compared 

with CINE MRI.'° However, in our study, the LV 

contour tracing for calculation was done only once, 

without any different method or re-measurement. The 

interobserver and intraobserver variation were not 

included in this study. 

CONCLUSION 

Good correlation of EF and high agreement 
of CINE LV wall motion evaluation between CTA 

and echo were found. LV function analysis data can 

be used as a reliable noninvasive imaging modality 

and also used as an addition to noninvasive coronary 

CTA ina single study. 
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APICAL HCM WITH A LEMON SIGN AND CLASSICAL 

SPADELIKE CONFIGURATION DETECTED ON MDCT 

ANGIOGRAM: A CASE REPORT 

Sutipong JONGJIRASIRI MD,' Nithi MAHANODA MD? 

ABSTRACT 

We report ofa case with apical type cardiomyopathy detected by 16 sliced multidetector 

CT, with not only clinical and ECG criteria diagnosis but also confirmed by CT findings shown 

in axial images, 2D reformation and 3D volume rendering. Axial 2D images shows a lemon 

sign at the apex of the heart. 3D volume rendering with 2 chambers and 4 chambers views of 

the left ventricle demonstrated classical spade like configuration, which are morphological 

features of classical apical HCM. In our experience this is our first paper that is shown by 

multidetector CT and demonstrates a lemon sign, which is a very useful for axial diagnosis of 

this disease. 

Keywords: Apical type cardiomyopathy, 16 slices, multidetectors, computed tomogram, spade like 

configuration 
HCM = Hypertrophic CardioMyopathy 

HISTORY 

A 49 year-old male presented with atypical 

chest pain, ECG shows inverted T waves (negativity: 

7mm=0.7 mV) with high peaked R waves (Figure 1) 

Coronary CT angiogram was requested to rule out 

coronary artery stenosis. 

Technique for Coronary CT angiogram with LV 

assessement 

Coronary CT angiogram(MX 8000 IDT 16, 

Philips) was acquired in a single breath-hold of less 

than 30 seconds covering from transverse aorta to 

the base of the heart using 0.75 mm collimation with 
0.42 rotation time. One hundred ml of non-ionic 

contrast agent by a power injector at flow rate of 4 

ml/sec. was administered. Eight volume data sets were 

selected by retrospective ECG synchronized method 

and were reconstructed at 0, 12.5, 25, 37.5, 50, 62.5, 

75, and 87.5 % of the R-R cycle for CINE imaging. 

The best phase was chosen for 2D and 3D recon- 

struction (at 75% R-R interval). Post processing with 

CINE imaging , 2 and 3 dimensional reconstruction 

were done in an independent workstation( MX 8000 

IDT). 

3D volume rendering of the heart could be 

rendered not only for the coronary artery but also the 

left ventriculogram to delineate the left ventricular wall 

and its configuration. 

Short axis CINE of 8 phases and 4D images 

(not shown) are also done in the workstation in both 

short axis, long axis axial imaging and left ventriculo- 

gram cine. 
  

' Department of Radiology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand 
? Bangkok Heart Institute, Bangkok Hospital, Bangkok, Thailand. 
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Fig.1 ECG shows inverted T waves (negativity: 7 mm = 0.7 mV) with 

high peaked R waves 

FINDINGS 

The heart is of normal size (not shown). 

Coronary artery calcification and CT angiogram shows 

no evidence of soft and hard atherosclerotic plaque 

(calcium score = 0). Axial images, 2D curve reforma- 

tion and 3D volume images reconstruction of the left 

main, proximal and mid LAD and LCX, and visuali- 

zed proximal and proximal mid RCA are within 

normal limits (Figure 2). The axial view demonstrates 

a lemon sign at its apex which is very useful for 

detection of the apical type of cardiomyopathy 

(Figure 3 a and b) 

3D volume rendering of 2- chamber and 4 

-chamber view of the left ventricle demonstrates 

classical spade-like configuration, which is a morpho- 

logical feature of classical apical HCM.(Figure 4). 

LAD = Left Anterior Descending 

RCA = Right Coronary Artery 

LCX = Left Circumflex Artery 
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Normal appearance of left main proximal, (a), 

and mid left anterior descending artery (LAD), 

(b), proximal mid and right coronary artery 

(RCA), (c), and proximal and mid left circum- 

flex artery (LCX) (d), and proximal RCA are 

observed. Motion artifact of distal mid RCA 

is seen.
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Fig.3 Axial and 2D reformat of the left ventricle 

demonstrates hypertrophy of left apical part 

of the ventricle with a lemon sign at its apex 

on axial view (b), and classical, spade like 

configuration(c and d), which is morphological 

features of classical apical HCM suggestive 

of apical type. 

DISCUSSION 

Asymmetrical apical LV hypertrophy toward 

the apex on M-mode echocardiography in patients 

with giant negative T waves was first reported in 1976 
by Sakamoto et al.' Spade like configuration of the 

left ventricular cavity on end diastolic LVG in the right 

anterior oblique projection was described in 1979 by 

Yamaguci et al.27 NMR demonstrates that the distribu- 

tion of the hypertrophied myocardium is circumferen- 

tial at the apical level in patients with the spade like 

configuration.* Apical wall thickness in the normal 

subjects was 9+ 2 mm.‘ The apical wall thickness > 
15 mm was considered to indicate hypertrophic.* A 

non-spade subtype was identified as a new underlying 

disorder for markedly inverted T waves whose 

hypertrophied myocardium is confined to some 

region at the apical level in 1993 identified by short 

Fig.4 3D volumerendering of the left ventricle with 

LV outflow tract view at 0% R-R interval 

(diastolic phase)and 37.5% R-R interval 

(systolic phase), showing left ventricular wall 

hypertrophy with spade like configuration, 

which is morphological features of classical 

apical HCM. 

axis NMR images.’ It is possible that the process of 

growth of myocardium hypertrophy from onset to the 

classical HCM with spade like configuration is not 

circumferentially homogenous at the apical level but 

is segmented starting mainly from the lateral wall and 

expanding to the anterior wall and finally to the 

posterior wall at the apical level.* 

MDCT imaging is a new non-invasive cardiac 

imaging. It has shown to be useful for detection of the 

atherosclerosis of the coronary arteries in term of soft 

and calcified plaques.* ”*° LV assessment of the left 

ventricle has been reported. '°'':! 

This is the report of a case showing the 

usefulness of the MDCT angiogram not only for ruling 
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out significant coronary artery stenosis of the LM, 
proximal and mid LAD and LCX as well as proximal 

and proximal mid RCA, but also for the detection of 

left ventricular morphology ofa case with the classic 

lemon sign on axial view and spade-like on 2D and 

3D reconstruction , the findings of apical cardiomyo- 

pathy and compatible with clinical and ECG findings 

of this disease. 
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DISIDA SCAN IN DIAGNOSIS OF CHOLEDOCHAL CYST, 

A CASE REPORT. 

Sitiporn SASIWANAPONG, MD.' 

ABSTRACT 

The diagnostic requirement of choledochal cyst can be accomplished by many exami- 

nations, for examples; Ultrasonography, CT scan, Magnetic resonance cholangiopancreato- 

graphy (MRCP), endoscopic retrograde cholangiopancreatography (ERCP) In addition, 

DISIDA scan (99mTc diisopropyl iminodiacetic acid) is a method of choices that yields a 

precise result. The study is non- invasive, easy performance, time saving and complications 

-free. 

Keywords : choledochal cyst-disida scan 

CASE REPORT 

A 36-year-old-Thai woman presented with 

abdominal pain and distension for years. She under- 
went ultrasonographic study at a private hospital that 

revealed a cystic mass of 2x 1.8 cm. in size and was 

suspected to be pancreatitis with pancreatic 
pseudocyst. She was referred to Sappasithiprasong 

Hospital and her physician requested for a CT scan 
of abdomen. A cystic lesion was found at the head of 

pancreas, 2x2.5 cm. in size (Fig.1), but was hardly 

discriminated between choledochal cyst and pancreatic 
pseudocyst. 

MRCP = Magnetic Resonance CholangioPancreatography 

ERCP = Endoscopic Retrograde CholangioPancreatography 

  

Fig.1_ CT of upper abdomen reveal gallbladder 

(+) and cyst at head of pancreas (—») 

She was then sent for a hepatobiliary 

scan(DISIDA scan) (Fig.2). The findings had shown 

that the radiopharmaceuticals were excreted and 

accumulated at the cystic lesion, compatible with the 
findings in ultrasonogram and CT scan. 

  

' Department of radiology and nuclear medicine , Sappasithiprasong Hospital, Ubon Ratchatani, THAILAND 34000 
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Fig.2 hepatobiliary scan reveal gallbladder (< )and chole- 

dochal cyst (—> ) 

This was concluded to be a dilatation of the 

distal bile duct, which was called choledochal cyst. 

After the patients received an excision of the cyst and 
cholecystectomy Rou-en-Y, the overall was clinically 

better. She had a 7-day-hospitality and was finally 

discharged. 

DISCUSSION 

The abnormalities of bile ducts that occur from 
abnormal dilatation of common hepatic or common 

bile ducts are rare in USA. There was only 1:100,000 
-150,000 to 1: 1,000,000-2,000,000 case found,' 

female more than male. The patients had experienced 
abdominal pain, jaundice and mass lesion at the right 
upper quadrant of abdomen, which could occurred 

from pancreatitis and cholangitis. The incidence of 

cholangiocarcinoma were reported around 16.6- 
21%.*°The additional examinations were ultrasono- 
graphy, CT scan, MRI and ERCP. The primary study 

remains the ultrasonography** because of the time 

saving, low cost, no- radiation and no- complications. 

There are some limitations, for examples, too much 

gas in the bowels that needs the expertise in 

performing the study, and the difficulty in distinguishing 

168 

between choledochal cyst and pancreatic pseudocyst® 

MRCP finding could have more precisely determined 

the patient in this report7,8, but it would have been a 

time consuming and expensive study. As well, the 

gastroscopy via esophagus, duodenum to the bile duct 

with contrast enhancement was a sensitive method 

but the patient had to be prepared, brlove performing 

the examination, such as NPO. The patient had the 

risks of choking, the hemorrhage from the opening of 

bile duct, the perforation of duodenum ,pancreatitis 

and cholangitis.*'°''!? 

The hepatobiliary scan is a choice to diagnose 

a choledochal cyst. Mostly, it is performed to see the 

bile leakage after biliary-hepatectomy, trauma, and 

neonate biliary atresia.'> The study has to be 

performed by an intravenous administration of some 

pharmaceuticals labeled with radionuclides, 

Tc-99m-disida in particular. These radiopharmaceu- 

ticals are excreted via biliary system in 20-30 minutes, 

consequently enoeisible the dilatation of bile ducts. In 

general, the abnormalities of choledochal cyst can be 

classified into 5 types according to Tadani Classification 
in 1977,'* as illustrated.
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Most cases are the abnormality of Type 1 

(90-95%)1. This case report is also of Type 1. The 
hepatobiliary scan can be sensitive in both Type1 and 

SEPT. - DEC. 2005. Volume XI Number III 

Type 413 The hepatobiliary scan in Type 5 (Caroli 
disease) can be found to have false negative'® 
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CONCLUSION REFERENCES 
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duplication cyst, liver cyst, etc. The hepatobiliary scan 

is an alternative of diagnosis which is easy, convenient, 

low price, no complications and high precision. 

1. Michael AJ Sawyer.Choledochal cyst: 
Memorial Hospital, Lawton, Oklahoma. http:/ 

/www.emedicine.con/RADIO/topic161.htm 

Liu-Bin Shi, Shu- You Peng, Xing-Kai Meng, 

et al. Diagnosis and treatment of congenital 

choledochal cyst: 20 years experience in 

China: World J Gastroenterol 2001; 7(5):732- 

734 

Brendan C Visser, Insoo Suh, Lawrence W 

Way,etal. Congenital Choledochal Cysts in 

Adults : Arch Surg 2004; 139:855-862 

Akhan O, Demirkazik FB,Ozmen MN,et al. 

Choledochal cysts Ultrasonograhic findings: 

Abdominal Imaging. 1994;19(3) : 243-247 

H Singh, V Khanna,B Puri,etal. Choledochal 

Cyst : Ind J Radiol Imaging 2002; 12 (2) :225- 

228 

169



THE ASEAN JOURNAL OF RADIOLOGY 

10. 

Kepezyk T,Angueira CE ,Kadakia SC,et al. 

Choledochal cyst mimicking a pancreatic 

pseudocyst: J Clin Gastroenterol 1995 ;20(2): 

139-41 
Kim SH,Lim JH, Yoon HK,etal.Choledochal 

cysts comparison of MR and conventional 

cholangiography: Clin Radiol 2000; 55(5) : 

378-383 
H Irie, H Honda, M Jimi,etal. Value of MR 

cholangiopancreatography in evaluating 

choledochal cysts: AJR Am J Roentgenol 
1998 ;171(5):1381-1385 
E Masci,G Toti,A Mariani,etal. Complications 

of diagnostic and therapeutic ERCP: a 

prospective multicenter study: American 

Journal of Gastroenterology 2001; 96 (2):417 

Vandervoort J,Soetikno RM ,Tham TC,et al. 

Risk factors for complications after perfor- 

mance of ERCP : Gastrointest Endose 2002; 
56(5): 652-656 

170 

ll. 

12. 

13. 

SEPT. - DEC. 2005. Volume XI Number II 

Sherman S, Lehman GA. ERCP and endoscopic 

sphincterotomy induced pancreatitis: Pancreas 

1991; 6(3): 350-367 

J.M.V. Faylona,A Qadir,A.C.W.Chan,et al. 

Small bowel perforations Related to ERCP 

in pateints with Billroth II Gastrectomy: 

Endoscopy 1999;31:546-549 

Sombut. Radionuclide Liverlmaging. http:/// 
www.med.cmu.ac.th/dept/radiology/nuclear/ 

LIVCAR2.htm 

Todani T, Watanabe Y, Narusue Metal, et al. 

Cogenital bile duct classification: Am J surg 

1977; 134: 263-269 

William Romano. Caroli disease: Department 

of Radiology, William Beaumount Hospital. 

http:/www.emedicine.convradioAopicB |.htm



THE ASEAN JOURNAL OF RADIOLOGY SEPT. - DEC. 2005. Volume XI Number III 

  

TREATMENT OF ADULT LOW AND HIGH GRADE GLIOMAS : PAST 

PRESENT AND FUTURE; LITERATURE REVIEWED 

Thiti SWANGSILPA;MD' 

ABSTRACT 

Some controversy about management of gliomas has been discussed in several 
reports in the literatures. For low grade gliomas, conservative or aggressive treatment is 

considered a proper management in each case. The unpublished result of ongoing Radiation 

Therapy Oncology Group (RTOG) clinical trial about treatment of low grade gliomas may give 

some more answer in this topic. For high grade gliomas, multimodality treatment is accepted 

and the benefit of chemotherapy is proven at the present time. It is hoped that biotherapy will 

be another effective novel approach in the future for high grade gliomas. 

INTRODUCTION 

The term "gliomas" is referred to the tumor 

originated from glia cells. The World Health Organi- 

zation (WHO) classifies gliomas according to their 

morphologic characteristics into astrocytic, oligoden- 

droglia and mixed tumors.' Management of gliomas 
has so far produced variable therapeutic outcome due 

to heterogeneity of disease (variable in histology), 
genetic alteration and immune abnormality of host. 

Modality of treatment is varied from the past to present 

and may be in the future. The objective of this paper 
was to show the proper management of adult gliomas 

by reviewing the articles related to treatment topics in 

"PubMed" online, paying a particular attention since 

the year 2000 and searching for references or reiated 

articles in the past to see the trend for a proper 

managementat present and possibly in the future. The 

treatment is addressed specifically to low and high 

grade gliomas. 

TREATMENT OF LOW GRADE GLIOMAS 

Due to slow growing behavior of these tumors, 

controversy about management in survillance, surgery, 

radiotherapy and chemotherapy has been discussed 

in many articles. 

Surveillance or defer treatment of low grade 
gliomas is referred to delay any aggressive treatment 

after biopsy has been done. This concept may be 

appropriate for very slow growing and indolent 

behavior of disease such as low grade oligodendro- 

glioma in young age group (< 21 years) with a 

non-enhancing mass on Magnetic Resonance Image 

(MRI) presented with seizures and no other neuro- 

logic symptoms, concerning surgical complications or 

when patient wants to be observed.”* 

Surgery has been the main treatment modality 

for a long time with benefit in obtaining tissue diagnosis 

and cytoreduction to improve neurological status and 

decreased local recurrence or malignant transforma- 

tion. Aggressive surgical procedure can prolong 

survival and improve quality of life in cases with 

minimal morbidity from the procedure.**’ However, 

in the multivariate analysis, extent of resection is not 

a significant prognostic factor for overall survival. **° 

The extent of surgery is still a matter of debate by 

now. To avoid severe surgical complication in deep 

seated or eloquent area, functional or cortical 

mapping surgical procedure is applied to get the 

maximum tumor removal with the least morbidity.'°"’ 
  

' Radiation Oncology unit Department of radiology Faculty of Medicine Ramathibodi Hospital Mahidol University Bangkok Thailand 
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The controversy of radiation treatment in low 
grade gliomas is debated with regard to toxicity, 

efficacy and optimal time to begin the treatment. 
However, there is still no sufficient data from 

randomized control trials to answer these questions. 

The recommendation for radiotherapy regimen to 

avoid severe toxicity is to use a daily dose not more 

than 2 Grey (Gy) and total tumor dose between 

50-55 Gy with the improvement of radiotherapy 
technique, such as a conformal 3 dimensional 

treatment to give exactly treatment volume to tumor 

and minimally normal tissue effect.***!*'* There is 
still no definite standard dose for low-grade glioma. 

Median dose from most reports is 54-55 Gy. 

Efficacy of radiotherapy has been discussed between 

the believer and non-believer group subject to each 

opinion. For the group who believes in the efficacy of 

radiotherapy, it is argued that it can decrease tumor 

burden and prevent dediffertiation from low to high 

grade. The most effective benefit is that it can prolong 

the time of progression of the disease. Moreover, at a 
present time of the modern radiation technology, the 

side effect from treatment is less than before.'*”° For 
the non-believer group, they have found no overall 

survival benefit from radiation treatment and still afraid 

of radiation complications. Moreover, if tumors 

progression are detected in those cases, they believe 

they can handle it with resurgical procedure.*!*’ The 
optimal time of postoperative radiotherapy can be 

defined into early (withih 8 weeks of surgical day) 

and late (more than 8 weeks) treatment. The criteria 

can be concluded that early radiotherapy is considered 

in cases with age more than 40 years (or 50 years in 

some report), astrocytoma histology, the largest 

tumor diameter more than 6 centimeters, tumor 

crossed midline and presented with neurological 

deficits before surgery. These are unfavorable 

prognostic factors which are reasonable to give early 
radiotherapy to improve the time to progression or 

progressive free survival. Delay radiotherapy is 

considered in young age group with good performance 

status who had less than 2 unfavorable prognostic 

factors, oligodendroglioma or oligodendroglial 

predominant, and presented with seizure only before 
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surgery. **°:'4'822-39 However, there is still no exact 

conclusion in these comments of radiotherapy ideas. 

Altered fractionation, stereotactic radiotherapy or 

dose escalation with proton/photon treatment in low 

grade gliomas do not gain benefit from conventional 

treatment.” 

Chemotherapy (such as nitrosourea, 

lomustine, temozolomide) is claimed to be an effective 

treatment and can delay radiotherapy if afraid of 

complication or used in recurrent or progressive 

disease. However, there is still quesionable in true 

benefit and toxicity of chemotherapy in low grade 

gliomas although some response is seen in case with 

chromosome Ip and 19q deletion.*?*"** 

The ongoing Radiation Therapy Oncology 

Group (RTOG) protocol 98-02” is the study of phase 

II observation in a favorable low-grade glioma (age 

< 40 years and gross total resection) and phase II] 

radiation with or without Procarbazine, CCNU, 

Vincristine (PCV) in unfavorable low grade glioma 

(age equal or less than 40 years or subtotal resection/ 

biopsy).This report may give some clue for the 

treatment in the future. 

TREATMENT OF HIGH GRADE GLIOMAS 

The genetic alteration in high grade gliomas, 

such as loss of tumor suppressor gene, loss of cell 

cycle control, increased angiogenesis and invasive- 

ness, is the factors that contribute to aggressiveness 

of this malignancy and make it hard to handle the good 

outcome of treatment.*”*? For glioblastoma 

multiformae, the necrotic area in the central zone can 

activate surrounging pseudopalisade area which 

contains hypercellular tumor cells and can activate 

hypoxic-induced factor (HIF) and induce progres- 
siveness of necrotic zone. The invasiveness genes (such 

as Matrix Metallo Protease, MMP2) can produce 

edematous area around the tumor cells which make it 

hard to define the exact tumor margin.*”*” Nowadays, 

the recommended standard treatment of high grade 

gliomas is surgery followed by postoperative
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radiotherapy with or without chemotherapy.” 

Surgical problem is discussed between less 

or more aggressive procedure. Maximal tumor 

removal without neurological deficits to reduce the 

number of cancer cells is the optimal treatment. Less 

surgical procedure followed by radiation treament is 

recommended when the tumor is located in deep 

seated or eloquent area which concerns morbidity from 
extensive surgery.“ Indeed, extensive tumor removal 

more than 90% is effective in palliative symptoms, 

improve neurological status, control intracranial 

pressure with definitive histology and may improve 

overall survival. However, most of the cases presented 
with high grade gliomas could not receive extensive 
surgery without severe morbidity.In fact, aggressive 
tumor resection is still debatable because it fails to 

find a statistical correlation between extent of 

resection and survival.*”“**’ The latest Cochrane 

systematic review is still under-powered to show 

clinical effectiveness of surgical resection compared 

to biopsy.** Cortical or functional mapping surgical 
procedure is the other way to get rid of maximum 

tumor tissues with minimal morbidity.'*'? Resurgery 
is considered in two conditions, early and late period. 

Early resurgery after MRI for 48 hours after first time 

surgery is to get rid ofall residual tumor. Intraoperative 

image guidance such as MRI or transcranial ultra- 

sound is used to detect residual tumor and gain a 

possibility to achieve a more complete tumor resec- 

tion.''“°5' Delay resurgery for those who have 
recurrence, one must be concerned about age, 

performance status, initial surgical procedure, site and 

time interval from previous surgery to make a 

treatment decision. Resurgery for recurrent tumor can 

relieve symptoms, improve general condition and 

reduce the need of steroid treatment. Information 

from resurgical specimen can provide valuable time 

for additional treatment.*°*?? 

Standard postoperative irradiation 60 Gy , 

1.8-2 Gy/ fraction is the recommended treatment for 

high grade gliomas.*°*2+*> Clinical Targeted Volume 
(CTV) is still debated. Most papers have recom- 
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mended CTV to cover area of high signal T2 weighted 

in MRI or contrast enhancement computerized 

tomographic (CT) scan plus hypodensity peripheral 

zone as the initial treatment volume.Gross tumor 

volume (GTV) on MRI or contrast enhancement CT 

scan plus | cm margin is defined as a boosted volume 

after 45-50 Gy.****°* Short radiation treatment course 
is routinely recommended in those who have high 

Recursive Partitioning Analysis (RPA) score as a 

palliative treatment.**°’ No significantly prolonged 
survival was detected by using altered fractionation, 

brachytherapy, radiosurgery, radiosensitizer or Inten- 

sity Modulated Radiation Therapy (IMRT) in high 

grade gliomas.***'*? Radiotherapy is limited by normal 
brain tissue tolerance dose. To minimize toxicity in 

reirradiated cases, limited field irradiation at recurrent 

site is necessary. Brachytherapy (iodine 125 implan- 

tation,GliaSitea), fractionated stereotactic radiosurgery 

or IMRT has been reported with improvement in 

quality of life and some survival benefit in some 

subgroup of patients (such as small size tumor, unifocal 

lesion, good performance status).°*®* The advance 

technology of image fusion (PET, SPECT, CT, MRI) 

is a helpful tool for radiation oncologist to determine 
the exact tumor volume for reirradiation.” 

Chemotherapy (such as carmustine, lomustine, 

nimustine) may gain survival benefit in young age, good 

performance status and maximal surgical debulging 

mass in many trials as an adjuvant therapy.*!4755707! 
No additional incremental benefit of neoadjuvant 

chemotherapy in high grade gliomas was detected.”’° 
Temozolomide is used as a combined treatment with 

radiotherapy (concurrent and adjuvant) which showes 

survival benefit results compared with radiotherapy 

alone.”:”* Anaplastic oligodendroglioma with loss of 

heterozygous (LOH) chromosome Ip and 19q has 

correlation with more chemoresponsiveness than other 

high grade gliomas.’* Chemotherapy used in recurrent 

cases produces a small number of complete response 

rate. Partial response rate is around 30% with either 

single or combinative agents.*!? To circumvent the 

blood brain barrier and deliver chemotherapeutic agent 

to brain tissue, convection enhanced delivery or 
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infusion pump is the technique used to deliver drugs 
directly into the area where the catheter is applied. 

This technique can limit the side effect from systemic 
chemotherapy.” 

Nowadays, knowledge about molecular 

genetics in the development of gliomas is more 

understood than before. There are three main genetic 

alteration pathways to turn original glia cells into 

malignant gliomas. The first way is inactivation of 

phosphatase and tensin homolog deleted on chromo- 

some ten (PTEN) on chromosome 10g and epidermal 

growth factor receptors (EGFR) amplification and/or 

rearrangement leading to primay glioblastoma 

multiforme. The second way is loss of p53 with 
inactivation of cyclin-dependent kinase inhibitor 

2A(CDKN2A),RB1 and CDK4 amplification and 

finally loss of chromosome 10q is the pathway of 

develop secondary glioblastoma multiforme from 

astrocytoma dedifferentiation. The third way is the 

development of glioblastoma multiforme with oligo- 

dendroglial component from loss of chromosome Ip, 

19q , 10q and CDKN2A.*”*? Other several factors 
involved such as MMP9 and vascular endothelial 

growth factor (VEGF) which promotes invasion and 

neovascularization, hypoxic-induced factor (HIF) 

which enhances gelatinase activity and increase 

migration of pseudopalisade cells in hypercellular zone, 

down regulation of invasion inhibitory protein 45 

(IIp45) which leads to tumor suppressor gene loss, 

and many other factors, can activate aggressiveness 

of high grade gliomas.***? Understanding of this 
knowledge can lead to the novel biological treatment 

concept of high grade gliomas such as gene therapy, 

molecular therapy, immunotherapy and targeted 

therapy. Current clinical trials of these novel 

therapeutic agents have been reported (most of them 

are phase I and II ) as a single or combination 

treatment, mostly with recurrent diseases. They have 

many mechanisms of action such as anti-tenascin Mab 

(monoclonal antibody), PDGFR (platelet-derived 

growth factor receptor) inhibitors, EGFR 

inhibitors, VEGF inhibitors, cell cycle inhibitor and so 

on.*”””? The strategies to kill selectively glioma cells 
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are the use of prodrug/ suicide gene therapy, 

oncolytic viruses and apoptosis-inducing agents.’”* The 

concept of prodrug/ suicide gene therapy is to kill the 

transducted or infected herpes simplex virus thymidine 

kinase cells (glioma cells, higher mitotic activity than 

normal cells) by phosphorylated ganciclovier. This 

process is called GC V/TK system. Unfortunately, no 

significant advantage over standard treatment has been 

found.*° Oncolytic virotherapy is to use the natural 
ability of lytic viruses to kill their host cells(infected 

glioma cells). The prototype is dl 1520(ONY X-015) 

replication adenovirus which is found to be safe but 

limited in efficacy as a single agent while promising 

results are shown in combination treatment with 

radiotherapy or chemotherapy.*'*? The idea of apoptosis 

induction is triggering the natural mechanism of 

programmed cell death in tumor cells. Malignant 

gliomas mostly express DRS (TRAIL-R2, type | 

transmembrane receptors containing an intracellular 

death domain) which are sensitive to TRAIL-induced 

apoptosis.**** Immunotherapy of malignant gliomas 
is based on the hypothesis that glioma cells accumulate 

immunotolerance neoantigens during transformation 

without any inflammation or tissue destruction at an 

early stage of oncogenesis. So, cancer vaccine is 

designed to break down the immune tolerant or to 

activate occult T-cell population which escapes 

immune tolerance. Dendritic cell vaccination is the 

active immunotherapy designed to act against malignant 

glioma. Phase I clinical trial has promoted a cytotoxic 

inflammatory reaction at tumor site, suggesting the 

successful generation ofa systemic immune response. 

Other vaccination, such as xenogenic protein vaccine, 

cytokine-expressing vaccine and novel bacterial 

vaccine are still in the animal model trials.***’ 

CONCLUSION 

The management of gliomas is still contro- 

versy in each modality. Due to slow growing behaviors 

of low grade gliomas, more conservative management 

is considered to avoid severe complications from 

treatment, such as surveillance, minimal aggressive 

surgical procedures, or limit radiation dose and
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improve technique to minimize radiation complication 
or just wait and see after operation in some selected 
case. Chemotherapy is still of questionable benefit 
for low grade gliomas. We must wait for final results 
of RTOG 98-02 to answer some questions about the 

controversial management. For high-grade gliomas, 

surgery and postoperative radiotherapy is still the 

standard treatment.A fter the benefit of additional 

chemotherapy is proven, this modality is more 

accepted than before. Recurrent tumor is still a big 

problem due to aggressive behavior of this 

disease. Individual judgement in retreatment which 

whatever surgery, radiotherapy or chemotherapy is 

dependent upon each decision hoping to improve 

quality of life and prolong life in some patients. 

Understanding the knowledge of genetic alteration of 

high grade gliomas leading to the novel concept of 

biotherapy, with the hope to get rid of more tumor 

cells and improve treatment outcome. However, this 

concept is still in clinical trial but expected to be the 
new frontier treatment in the future. 
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MEASUREMENTS OF GROUND-LEVEL EMISSIONS FROM MOBILE 

PHONE BASE STATIONS IN BANGKOK USING A LOW-COST RF FIELD 

MEASUREMENT SYSTEM 

N. MANATRAKUL,' A. THANSANDOTE,’ G. GAJDA,’ E. LEMAY,? 

P. CHANCUNAPAS and J.P. MCNAMEE? 

ABSTRACT 

The Thai Ministry of Public Health, in collaboration with Product Safety Programme, 

Health Canada, performed a radiofrequency (RF) electromagnetic field survey of mobile phone 

base stations in Bangkok and surrounding areas. The survey carried out measurements of 

ground-level RF power density originating from base stations using an instrumentation system 

developed by and made available from Health Canada. The system is referred to as "GLOBE" 

which stands for Geographically Located Observations of Base-Station Emissions. The 

system measures and records the total power density at a location from all frequency bands 

used by cellular/digital service providers, simultaneously recording the location using a global 

positioning system (GPS) receiver. The GLOBE system is battery-powered and designed to 

be operated from the roof of a car. Ten series of measurements were made in the urban and 

suburban areas of Bangkok. Measured data were compared with the limits specified in Health 

Canada's RF exposure guidelines for the general public. The maximum level of exposure 
measured for any of the locations in this study was found to be at least 1000 times lower than 

the guideline. 

I. INTRODUCTION 

The rapid expansion of mobile phone use in 

Thailand has resulted in the installation of numerous 

base stations or radio transmitters to relay telephone 

calls. Base station antennas are mounted on freestanding 

towers or attached to rooftops or the sides of buildings. 

In North America, mobile phones operate in two 

frequency bands-the analog cellular band and the 

personal communications services (PCS) cellular 

band. It should be mentioned that the term "analog" is 

used in this paper for traditional reasons since, 

originally, only analog mobile services were offered in 

this band. Currently, digital mobile services are also 

offered in the same band, while the higher PCS band 
is used only for digital mobile services. The frequency 

assignments for these two bands are given in Table 1. 

The radio transmission from a base station to a mobile 

phone is called the downlink, while the radio commu- 

nication from the mobile phone back to the base 

station is referred to as the uplink. In Thailand, more 

frequency bands are allocated for cellular communi- 

cation than in North America (Table 2). 

  

' Department of Medical sciences, Ministry of Public Health, Nonthaburi 11000, Thailand 

Phone +66-2951-0000 Ext. 98327, Fax +66-2951-1028, Email: nisakorn@dmsc.moph.go.th 
2 Consumer and Clinical Radiation Protection Bureau, Product Safety Programme, Health Canada, 

Phone +1 613 954 6699 Fax +1 613 941 1794, Email: art_thansandote@hc-sc-.ge.ca
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Table 1 Transmit frequencies used by cellular systems in North America. Note that the transmit frequency 

used by one terminal of the system is the receive frequency of the other terminal. 

  

  

  

    

Analog Band PCS Band 

Mobile Handset Transmit (uplink) 824 - 849 MHz 1850 - 1895 MHz 

Base-station Transmit (downlink) 869 - 894 MHz 1930 - 1975 MHz     
  

Table 2 Transmit frequencies used by cellular systems in Thailand 

  

  

  

  

  

  

            

System Uplink Downlink 

AIS 897.5-905.0 MHz 942.5-950.0 MHz 

Orange 1710-1722.6 MHz 1805-1817.6 MHz 

GSM-1800 1747.9-1760.5 MHz 1842.9-1855.5 MHz 

DTAC 1722.6-1747.9 MHz 1817.6-1842.9 MHz 

1760.5-1785 MHz 1855.5-1880 MHz 

Thai Mobile 1885-1900 MHz 1965-1980 MHz 

1965-1980 MHz 2155-2170 MHz 

CDMA 824-835 MHz 869-880 MHz 

845-846.5 MHz 890-891.5 MHz 

AIS = Advance Info Service Orange = Name ofthe Mobile Phone Company 

GSM-1800 = Global System for Mobile DTAC_ = TotalAccess Communication 

CDMA ~~ = Code Division Multiple Access 

Similar to people in other countries, the general 

public in Thailand has expressed concerns that 

radiofrequency (RF) emissions from mobile phone 

base station transmitters, located in their communi- 

ties, might possibly cause adverse health effects such 

as cancer. While several countries have issued health 

protection standards for RF electromagnetic fields, 

Thailand has just begun the process of developing 

exposure guidelines. However, in an attempt to 

address the concerns raised by the general public, 

the Thai Ministry of Public Health, in collaboration 
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with Health Canada, has carried out measurements 

of ground-level RF fields near base stations using a 

system known as Geographically Located Observa- 

tions of Base-Station Emissions (GLOBE).' The 

objective of this paper is to present the measurement 

data obtained from RF field surveys in Bangkok and 

its surrounding areas and to compare them with the 

exposure limits specified in Health Canada's Safety 

Code 6-Limits of Human Exposure to Radiofrequency 

Electromagnetic Fields in the Frequency Range from 

3 kHz to 300 GHz.’
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II. SURVEY INSTRUMENTATION AND 

MEASUREMENT METHODS 

The GLOBE system, which was developed 
by and made available from Health Canada, consists 
of a dual band antenna/diplexer, a direct conversion 

receiver for each cellular band, 

converter and the GPS receiver (Magellan Meridien). 

A conceptual block diagram of this system is shown 

in Figure 1. 

    

traveled intervals. 

  

           
  

    

  

  

        

GPS ’ 
SPIRAL ANTENNA RECEIVER @ 4 Serial 

Interface 
MONOPOLE | D 800-900 

1 = Samat MHz RX Ly Parallel © 
i . MUX/ Interface | 

2e S ADC} — = 1800-1909] ie 
R MHz RX           

  

WS x SUSE 

Fig.1 Block diagram of the GLOBE system 

Technical characteristics of the GLOBE system are as follows: 

  

  

  

  

  

  

      

Calibrated Measurement Analog/AMPS band, 824 - 894 MHz: 2 x 10° W/m? to 5 x 107? W/m? 

range: PCS band, 1850 - 1975 MHz: 2 x 10°' W/m? to 5 x 10° W/m? 

Antenna elevation Analog/AMPS band: 0° - 90° (full hemisphere) 

coverage: PCS band: 5° - 90° 

Electrical: Supply Voltage: 6 - 10 VDC, Supply Current: 300 mA max 

Computer Interface Serial port, DB9 male connector, Parallel port, DB25 female connector 

requirements: Parallel port BIOS setting: EPP (Extended Parallel Port) mode 

Minimum Computer Pentium II, 200 MHz, 64 MB RAM, 30 MB free disk space 

requirements: Operating System: WIN 95 or 98 

Environmental: Operating temperature range: 0° to +40°C 

Storage temperature range: -40° to +85° C 

Not recommended for exposure to rain or extreme moisture. 

Mechanical: Dimensions: 63.5 cm x 35.6 cm x 20.3 cm, Weight: 5.5 kg 
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Digitally sampled power density outputs are 

fed to the parallel port of a laptop computer while the 

GPS data is read from a serial port. The software 

an analog-to-digital controls selection of the band, timing of the readings 

and storage of the data in text files for later use with a 

spreadsheet. For vehicle-mounted operation, measure- 

ments can be taken at either regular time or distance 
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The instrumentation uncertainty is estimated 

to be of the order of + 4 dB. This may be interpreted 

by saying that the instantaneous power density level 

may be 0.4 times lower or 2.5 times higher than what 

the instrument indicates. This magnitude of 

uncertainty may seem high but is typical for this type 

of measurement. 

During the RF surveys in Bangkok and its 

surrounding areas, the GLOBE system was mounted 
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on the roof of a minivan (Figure 2), powered by a 

12-V motorcycle battery, and controlled from inside 

by commands entered into a computer within the 

vehicle. While the minivan was moving, the total power 

densities from all base stations in the surveyed area 

along with the GPS-derived coordinates of measure- 

ment locations were recorded. The measurements 

were then compared with the exposure limits 

specified in Health Canada's Safety Code 6. 

  

Fig.2_ Photograph of the GLOBE system on the roof ofa minivan 

Ill. RESULTS 

All measurements were taken while driving 

through a number of communities in Bangkok and its 

northern suburb of Nonthaburi. Data were plotted on 
geographical maps using color-coded dots at 

measurement points. To give a meaningful represen- 

tation of the scale of the measured power densities, 

values were normalized to their corresponding Safety 

Code 6 maximum exposure limit (MEL) for the 

general public. Safety Code 6 specifies a general 

public MEL of 5.9 W/m? for the analog cellular band 
(824-894 MHz) and 10 W/m’ for the PCS cellular 

band (1850-1975 MHz). Each color represents a 

range of normalized power density in which the 
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individual datum falls into. 

The total power densities from all base-stations 
signals detected within the analog and PCS cellular 

bands were measured at ten separate geographical 

areas. The choice of areas was made with the aim to 

achieve reasonable coverage while focusing on those 

locations where some concerns had been expressed. 

The ten survey areas and the highest measured power 

densities at these locations are given in Table 3. 

Figures 3 and 4 show the measurement data plotted 

on geographical maps for outer and inner regions of 

Bangkok.
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Table3 RF field survey areas in Bangkok and its surroundings, with frequency bands referenced and 
measurement results presented 

  

  

  

  

  

  

  

  

  

  

  

Area Frequency Highest Power 

Band Density (W/m*) 

Inner Bangkok (Khet Phra Nakhon) Analog 0.006 

PCS 0.010 

Inner Bangkok (Khet Pathumwan) Analog 0.002 

PCS 0.003 

Bangkok (Din Daeng and Ratchada Phisek Roads) Analog 0.002 

PCS 0.003 

Bangkok (Ngam Wongwan, Viphawadi Rangsit and Analog 0.002 

Phahonyothin Roads) PCS 0.003 

Nonthaburi and Bangkok (Tiwanon, Krungthep Analog 0.002 

Mahanakhon-Nonthaburi, Pracharat, Techawanit, PGS 0.003 

Phisanulok and Phetburi Tat Mai Roads) 

Nonthaburi and Bangkok (Tiwanon, Rama V Bridge, Analog 0.006 

Nakhon Inn, Sirin Thon and Arun Amarin Roads) PCS 0.010 

Bangkok (Ratchapluek, Krung Thon Buri, Analog 0.002 

South Sathon, North Sathon, Rama IV, Silom, PCS 0.010 

Surawong and Si Phraya Roads) 

Nonthaburi (Non1- Tiwanon, Sanam Bin Nam and Analog 0.0006 

Ratana Thibet Roads) PCS 0.001 

Nonthaburi (Non 2 - Tiwanon, Phiboonsongkhram Analog 0.0006 

and Krungthep Mahanakhon-Nonthaburi Roads) PCS 0.003 

Nonthaburi (Non 3 - Ngam Wongwan, Analog 0.002 

Ratana Thibet, Sanam Bin Nam, PCS 0.003 

Krungthep Mahanakhon-Nonthaburi and Tiwanon Roads)         
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Power density color code 
O Between 3 thousand and 1 thousand times below SC 6 

a) Between 10 thousand and 3 thousand times below SC 6 

Between 30 thousand and 10 thousand times below SC 6 

ce) Between 100 thousand and 30 thousand times below SC 6 

@® Between 300 thousand and 100 thousand times below SC 6 

4 Between 1 million and 300 thousand times below SC 6 

@ Less than 1 million times below SC 6 

iy] Base Station     
  

  
Fig.3 Analog-band power density map of outer and inner Bangkok (Ratchapluek, Krung Thon Buri, South 

Sathon, North Sathon, Rama IV, Silom, Surawong and Si Phraya Roads) 
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Fig.4 PCS-band power density map of outer and inner Bangkok (Ratchapluek, Krung Thon Buri, South 

Sathon, North Sathon, Rama IV, Silom, Surawong and Si Phraya Roads) 

IV. DISCUSSION AND CONCLUSION 

Based on the measurement results presented 

in Table 3 and on the maps, it can be stated that: 

i All measured power densities do not exceed 

the exposure limits specified in Safety Code 6. 

Measured power densities generally increase 

in strength as one gets closer to a base station 

but vary in an irregular fashion. They do not 

follow the simple "inverse squared-distance 

law" principle. 

Two closely spaced points can have signifi- 

cantly different power densities. 

The maximum level of RF fields from base 

station antennae is at least 1000 times lower 

than the exposure limit specified in Safety 

Code 6 for any of the locations. 

Power densities in the suburbs tend to be 

lower than those in the urban areas. 

Power densities in the analog band have a 

tendency to be lower in relation to the exposure 

limits than those in the PCS band. 

It can be seen from the plots that the power 
density level drops off with distance away from the 

cellular tower or building with antennae on it. Also, 

some adjacent measurements located only 50 m apart 

often have power densities differing by a factor of 10 

or more. This is due to the radiation patterns of the 
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antenna and the amount of line-of-sight blockage from 
buildings and trees, etc. From previous studies, it has 

been found that the variation in power density at a 

fixed location can be quite high due to multi-path 

scattering and varying channel usage. This gives rise 

to an additional measurement uncertainty in addition 

to the instrumentation uncertainty. For some frequency 

bands, in particular the analog one, the overall uncer- 

tainty has been estimated to be between 0.2 and 5 

times the indicated power density. In any case, the 

highest level measured was well below the maximum 

allowable exposure levels for members of the general 

public. The outcome of these RF surveys is similar to 

that reported by the UK Advisory Group on 

Non-ionising Radiation.’ 

It should be noted that the analog and PCS 
receivers of the GLOBE system were designed to 

cover a broader frequency range than the specified 

calibrated bands of 824-894 MHz and 1850-1975 

MHz, respectively.' Thus all transmit frequencies used 

by cellular systems in Thailand were included during 

the survey; however, some may have been outside 

the calibrated range. Since all components in the 

GLOBE were sufficiently broad of bandwidth, there 
is no reason to suspect that frequencies outside the 

published calibration range were detected differently 

than those inside the calibrated one. 

Based on the measurement results, it can be 

safely concluded that RF fields from the base stations 

surveyed should not be considered a health hazard. 

However, additional surveys in other parts of 

Thailand would be advisable for proper risk 

assessment. 
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FINDINGS AND EVALUATIONS OF CHOLANGIOGRAPHY IN 

PERCUTANEOUS TRANS HEPATIC BILIARY DRAINAGE 

PATIENTS IN SIRIRAJ HOSPITAL 

Chutakiat KRUATRACHUE, M.D.', Krisdee PRABHASAWAT, M.D.', 

Kidsada CHOOSRI, M.D.’, Walailak CHAIYASOOT, M.D.' 

ABSTRACT 

Sixtyseven cholangiographic findings in the films, with clinical histories and investiga- 
tions of 119 patients in Siriraj Hospital were reviewed by two radiologists. Classifications of 

causes of obstructive jaundice were devided depending on the anatomical locations and mor- 

phologies. Proximal extrahepatic duct obstruction was the most common location (41.8%) 

and focal stenotic type was mostly founded in the morphologic picture (86.5%). The most 

founded diagnosis in 119 patients was cholangiocarcinoma (54.6%). There were 61.3% male 

and 38.7% female patients, with average age of 58.43% years, most of them came with 

jaundice (99.2%). The total bilirubin was higher than 10 mg./dl. In about 90%, and the CA19- 

9 level was higher than 100 U/ml. in about 80%. Comparisons with other previous studies 

were performed. 

INTRODUCTION 

One of the rare cancer is primary malignancy 

of biliary ductal system, less than 1% ofall malignan- 
cies. There were about 4,500 new cases of 

cholangiocarcinoma reported yearly, in the Unites 

States,’ which cholangiocarcinoma is about one third, 

as common as cancer of the gall bladder. 

Despite newer imaging modalities, the diagno- 

sis of cholangiocarcinoma remains difficult. Due to 

the late appearances of the symptoms, bile duct cancer 

remains a higher lethal neoplasm, even with early 

diagnosis. The overall 5 years survival rate from the 

time of diagnosis is 1%, with the medial duration until 

death is about 7 months. For the patients who have 

received curative resection, the 5 year survival rate 

increases only 15% to 20%.*” 

The radiologist is taking a more active role in 

the diagnosis and managements of patients with 

obstructive jaundice, such as, cholangiocarcinoma. 

The decisions on proper managements require 

reliable and valid clinical judgements and a knowledge 

of the natural history of bile duct diseases. 

The method of Interventional Radiology for 

percutaneous external drainage of the bile from the 

dilated bile ducts is called Percutaneous Transhepatic 

Biliary Drainage (P.T.B.D.). This is the palliative 

treatment for obstructive jaundice patients, including 

inoperable cases of malgnancy (such as, cholangio- 

carcinoma), obstructive ascending cholangitis, or for 

further treatments. 

To evaluate the causes and managements of 

obstructive jaundice patients, the relationships between 

anatomic locations and morphologic types of 

cholangiograms are useful. 

  

' Department of Radiology, Siriraj Hospital, Mahidol University 

? Thanyarak Breast Center, Siriraj Hospital, Mahidol University 
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In 1979, there was the first radiological 

reported case of P.T.B.D., by Watcharasin, R. et al." 
In 1980, the adaptation for simple procedures of 

P.T.B.D. was reported by Vaeusorn, N.'*, and on 
20", October, 1980, the first P.T.B.D. case, using 

SRL catheter (Siriraj loop catheter, Self retaining loop) 

was performed in the Department of Radiology, in 

Siriraj Hospital. 

PURPOSES 

1. To evaluate the P.T.B.D. patients in Siriraj 

Hospital about : 

- Ageand Sex 

- Clinical histories 

- Laboratory investigations 

- Diagnosis of P.T.B.D. patients 

2. Toclassify the relationships between anatomic 

locations and morphologic types of obstructive 

jaundice in the P.T.B.D. patients 

3. Tocompare the point of obstruction of P.T.B.D. 

patients with other studies 

4. To present other Interventional Radiological 

procedures via P.T.B.D., such as, foreign body 

extraction 

MATERIALS AND METHODS 

The cholangiographic films and reports from 

Vascular and Interventional Radiological unit in the 

Department of Radiology, Siriraj Hospital, were 

reviewed by two radiologists, There were 119 cases 

of P.T.B.D. patients which were performed between 

February 1993 and June 1999, but we can search 

and collect the cholangiograms for revision about 67 

cases. In all cases, the diagnosis was proved by the 

clinical, surgical and pathological reports on each 

patient. The revised P.T.B.D. patients were excluded 

from the study. 

Five categories of the details findings 

were grouped into: 

1. Ageand Sex 

2. Clinical histories 
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Ww
 Laboratory investigations 

Diagnosis of P.T.B.D. patients 

5. Relationships between anatomic locations 

and morphological types. 

> 

Each cholangiogram was classified into 

one of four anatomic locations and one of four 

morphologic types. 

Four anatomic locations were defined as: 

(Figure 1.) 

1. The intrahepatic duct location: 

- Those biliary radicles proximal to the 

main right and left hepatic ducts 

2. Theproximal extrahepatic duct location: 

- Those biliary radicles at the main right 

and left hepatic ducts and the common 

hepatic duct | cm. distal to hepatic 

duct bifurcation 

3. The middle extrahepatic duct location: 

- Atthe extrahepatic duct located within 

the hepatoduodenal ligament 

4. The distal hepatic duct location: 

At the intrapancreatic part of the 

extrahepatic duct. 

Some tumors across more than one defined 

ductal segment, in such cases, the proximal limit of 

extent was used in defining the anatomical location. 

This was done because the proximal limits of extent 

of a bile duct disease is a critical determinant of 

resectability and therefore the prognosis. 

Three cholangiographic morphologic types were 

defined as: 

1. Focal stenotic lesion: 

- A tapered lesion 1-3 cms. long that narrowed 

or obstructed a segment of bile duct,(Figure 2) 

2. Polypoid lesion: 

-  Intraluminal, papillary protruding lesion.(Figure 3) 

3. Diffuse sclerosing lesion: 

- Lesions that narrowed or obstructed multiple 

segments of bile ducts. (Figure 4)



THE ASEAN JOURNAL OF RADIOLOGY SEPT. - DEC. 2005. Volume XI Number III 

    

   
   

    

   

Intrahepatic 
  

Proximal extrahepatic 
  

Middle extrahepatic 

Distal extrahepatic 

  

Fig.1 4 anatomic location of bile ducts inretationto  Fig.2__ Transhepatic cholangiography shows obstruc- 

liver, gall bladder, duodenum, and pancreas. tion of contrast medium at confluence of right 

and left dilated intrahepatic ducts.(arrow) 
(Focal stenotic lesion of cholangiocarcinoma) 

   ~® 3 P 

Fig.3 Transhepatic cholangiogram. Multiple polypoid = Fig.4 Transhepatic cholangiogram. Diffuse dilata- 

contrast filling defects in main right hepatic duct tions of right- (arrow), left (double arrow) 

(upper arrow) and proximal common hepatic intrahepatic ducts and common hepatic duct 

duct.(lower arrow). (Polypoid lesions of (lowest arrow). (Diffuse sclerosing lesion 

cholangiocarcinoma) of cholangiocarcinoma) 
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RESULTS - Clinical histories 

- Age and Sex Clinical histories in 119 cases. 
Chief compalaint Cases | % 

Age (years) | Male | Female | Total 
Jaundice 118 | 99.2 

< 40 7 4 11(9.3%) 
Urinary retention l 0.8 

41-50 15 6 21(17.6%) 
Other symptoms 

51-60 26 7 33(27.7%) 
Pruritus 112 | 94.1 

61-70 14 15 29(24.4%) 
Fever 29 24.4 

> 70 1] 14 25(21.0%) 4 
Abdominal pain, discomfort 53 44.5 

Total 73 46 119 
Palpable mass Z 1.6 

(61.3%) | (38.7%) | (100.0%)                   
Painless jaundice with elevated liver function 

rc and sex test (such as total bilirubin higher than 10 mg/dl in 

90.3%) was the usual presenting clinical and laboratory 

features of cholangiocarcinoma. Pruritus, non specific 

abdominal pain, fever and palpable mass may be 

frequently accompany at the time of diagnosis. The 

serum CA 19-9 level was elevated more than 100 U/ml 

in 19 of the 23 patients (about 82.6%) 

- Laboratory 

Total bilirubin in 103 cases (normal 0.3-1.2 mg/dl) 

  

  

Level Cases 

<10 10 
  The average age of the 119 cases (73 male 

and 46 female) was 58.4 years at the time of diagnosis. 

The peak incidence age in male was between 51 and 11-20 33 

60 years and in female was over 60 years. 

  
21 - 30 37 

31 - 40 16 = 93 in 103 = 90.3% 

41 - 50 - 

> 50 
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CA 19-9 in 23 case (normal 0 - 35.6 U/ml) 

  

Level Case 
  

0-35.6 3 

35.7-99 l 

100-999 

1,000-9,999 

10,000-99,999 

> 100,000 

= 19in23 = 82.6% 

no
 

Un 
Mn 

~
 

  
  

- Diagnosis in PTBD patients (from the 

final diagnosis in the reports) 

  

Cholangiocarcinoma 65 

Hepatoma 9 

CA head of pancreas 14 

- With liver metastasis 

CA gallbladder 

- With liver metastasis 

Cholangitis 

| 
- 

l 

4 

Gallstones 3 

Post-operative stricture 3 

Chronic cholecystitis l 

Biloma | 

Pancreatic pseudocyst ] 

Obstructive jaundice 9 

: associated with 

- CA stomach, antrum 

- CA duodenum 

- CA colon 

- CA lung 

- Lymphadenopathy at 

—-
 

NY
 

—
 

NY
 

porta hepatis l 

Total 119 cases 
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- Relationship between anatomic 

location and morphologic types. 

  

  

  

  

  

  

              

Anatomic} Morphologictypes _ | Total 

locations I II Ill 

] 16 - l 17} (25.4%) 

2 25 . 3 |28](41.8%) 

3 M1 1 - {121(17.9%) 

4 6 2 - | 111.9%) 

Total 58 3 + 65 | (97%) 

(86.5%)| (4.5%)| (6.0%)       
Other 2 cases (3%) 

1 case anatomic location was defined as 3, 

morphologic types were defined as I and III | case 

was defined as choledochal cyst. 

Anatomic locations 

  

  

Anatomic location 

  

4 

BB other             

      
1 = Intrahepatic duct, 

= Proximal extrahepatic duct 

= Middle extrahepatic duct, 

4= Distal hepatic duct 
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Morphologic types 

  

Morphologic types 
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DISCUSSION 

In our series of cholangiograms, the most 

common anatomic location that caused obstructive 

jaundice was the proximal extrahepatic ducts (28/65 

  

  

  

  

        

I = 41.8%), the same as other reports. The compari- 

&j son with the reports by Nichols et al.9 (40/82 = 

" 48.78%) and in Siriraj Hospital from Oct. 1980-July 
jm 1984 (43/95 = 45.26%) is in the table below :- 

(1) other 

NICHOLS et al SIRIRAJ I SIRIRAJ II 

1983 (Oct. 1980 - July 1984) (Feb 1993 - June 1999) 

Intrahepatic 35.37 (29) 24.21 (23) 25.4 (17) 

Proximal extrahepatic 48.78 (40) 45.26 (43) 41.8 (28) 

Middle extrahepatic 12.19 (10) 20.00 (19) 17.9 (12) 

Distal extrahepatic 3.66 (3) 10.53 (10) 11.9 (8)     
  

The percentage of obstruction at intrahepatic 

and proximal extrahepatic ducts was 67.2% (45/65), 

most of all making difficulty for curative resection or 

lower probability of surgical cure, so that the PTBD 

procedures were the palliative interventional treatment. 

The focal stenotic lesion was the most 

common morphologic type (86.5%), the same as other 

previous reports.’ The average age was 58.43 years 

with predominant in male (61.3%), and mostly came 

with jaundice (99.8%), and the total bilirubin level 

was more than 10 mg/dl in 90.3% and cases with CA 

19-9 level higher than 100 U/ml in 82.6% 

There were 65 cases that proved to be 

cholangiocarcinoma among 1 19 cases, confirming that 

194 

the PTBD procedures could be performed in the other 

diseases. There was no case of ulcerative colitis in 

these Asian patients, not the same as in the Caucasian 

patients which were well known of the association of 

cholangiocarcinoma and ulcerative colitis found in 

many previous Caucasian reports.*'®!° 

We can make the curative treatment via the 

PTBD tube, the same as, in other report of extraction 

of the parasite (ascaris) from the intrahepatic bile duct 

by using the snare. (Fig. 5 and Fig. 6) 

The complete and high quality cholangiograms 

are necessary to define the extent and morphology of 

cholangiocarcinoma for a determinant of resectability.
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Fig. 5 Transhepatic cholangiogram showed negative 

tubular filling defects in the left intrahepatic 

duct (arrow) (proven to be ascaris after 

extraction) 

Transsinus tract ascaris extraction from bile 

duct in the left lobe of liver was performed using the 

SRL catheter inserting through the T-tube by 

guidewire and then rotates the catheter in the same 

direction. The parasite that surround the catheter is 

slowly removed when pulling the forming loop at the 

tip of the catheter. 
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PATIENT AND STAFF EXPOSURE DURING CARDIAC 

CATHETERIZATION 

N. MANATRAKUL,' T. LIRDVILAI,? K. ARIYADET,? 

S. KARAKET,? S. KLOMKAEW and S. SURIYABANTOENG? 

ABSTRACT 

The purpose of this study was to estimate both patient and staff radiation doses during 

coronary angiography and percutaneous transluminal coronary angioplasty with stenting 

procedures by direct measurement and to compare these results with data from the literatures. 

Radiation doses from 159 patients have been studied, 101 of which had undergone coronary 

angioplasty and 58 percutaneous transluminal coronary angioplasty with stenting. All procedures 

were undertaken on biplane angiocardiographic system (Phillips Integris). The system 

performed under automatic exposure control using continuous fluoroscopy and cine frame 

rate of 12.5 frames s'. Dose—area product values and fluoroscopy times were collected for 

each patient. Median values for dose—area product were 39.3 Gy cm’ for coronary angiography 

and 146.7 Gy cm? for percutaneous transluminal coronary angioplasty with stenting. Median 

fluoroscopy time was 3.8 min and 17.7 min for coronary angiography and percutaneous 

transluminal coronary angioplasty with stenting, respectively. Comparison showed that patient 

dose—area product values for coronary angiography were lower than other studies and 

fluoroscopy time values were comparable. But the patient dose—area product values and 

fluoroscpy time for percutaneous transluminal coronary angioplasty with stenting were higher 

than other studies. The cardiologist received a median dose of 253.9 uGy and 264.5 uGy to 

the lens of the eye, and 261.3 uGy and 256.5 uGy to the skin level of thyroid, per procedure 
of coronary angiography and percutaneous transluminal coronary angioplasty with stenting 

respectively. Recommendations for optimization of patient doses are given. 

SEPT. - DEC. 2005. Volume XI Number III 

INTRODUCTION 

The number of interventional cardiology ( IC) 

procedures has increased rapidly in recent years. 

Coronary angiography (CA) and percutaneous 

transluminal coronary angioplasty (PTCA) are now 

widely performed as a matter of routine in many 

general hospitals and are considered safe procedures 

in the hands of experienced cardiologists. However, 

it is also known that these procedures are associated 

with high radiation doses due to long fluoroscopy time 

(T) and large numbers of cine frames (F). These levels 

of radiation may even lead to radiation skin injuries 

under certain conditions. The United States Food and 

Drug Administration (FDA), the World Health 

Organisation (WHO), the International Commission 

on Radiological Protection (ICRP) and the Interna- 

tional Atomic Energy Agency (IAEA) have published 

document — to avoid deterministic effects in cardio- 

logy procedures. 

a: (2 a R 

Anumber ofstudies have been investigated 
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for patient radiation doses in IC procedures, revealing 

variability not only in the methods of radiation 

measurement, but also in the level of radiation doses 

received by the patients. The complexity of the 

procedures, experience of the operators, level of 

training in radiation protection and type of X-ray 

equipment available in the catheterization laboratory 

are some of the factors that are responsible for the 

differences in results. 

As there is no data available concerning 

patient and staff exposure doses during IR procedure 

in cardiac centers in Thailand. We designed to find 

out whether radiation exposure to patients and 
cardiologists undergoing CA and percutaneous 

transluminal coronary angioplasty with stenting 

(PTCA-ST) procedures will be in the trigger reference 

levels. The purpose of this study was to determine 

staff doses on the practice and patient doses in a major 

cardiac center in Bangkok, undergoing differences 

investigations and compare the results with those found 
in the literatures, in order to optimize angiographic and 

interventional cardiology procedures. Before the study 

commenced, approval was obtained from the local 

research ethics committee. 

MATERIALS AND METHODS 

Information on routine practice of CA and 
PTCA-ST procedures in a major cardiac center in 

Bangkok was collected between April-July 2005. 

For the patients, the total doses of dose-area product 

and fluoroscopy times in the area of exposure were 

recorded. Concerning staff, the entrance surface doses 

(ESD) to the lens of eyes and thyroids were estimated 

by using thermoluminescent dosimeters (TLDs). 

The cardiac catheterization laboratory 

studied is equipped with biplane angiocardiographic 

system (Phillips Integris; Phillips Medical Systems, 

Best, The Netherlands). The system performs under 

automatic control and continuous fluoroscopy mode. 

Radiation doses are measured directly during each 

procedure with a dose—area product (DAP) meter 
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(Diamentor M1; PTW, Freiburg, Germany). DAP 

readings were independently obtained during fluoros- 

copy screening and image acquisition, their sum 

giving the total DAP. Patient height and weight, 

screening time and DAP readings were recorded for 

each procedure. Output constancy in the X-ray 

system were checked periodically, with satisfactory 

results. The DAP equipment was initially calibrated 

and verified in house. 

All staff members are classified as occupa- 

tionally exposed workers and are in consequence, 

already monitors by a regulatory dosimeter worn at 

chest/gonad level under apron. They all wear wrap 

around aprons during procedures, providing a 

protective of 0.50 mm lead equivalence at the front 

of the body and 0.25 mm lead equivalence at both 

sides and the back of the body. Since we were 

interested in the ESDs per procedure on parts of the 

body that were not protected by apron, additional 

measurements were performed by placing TLDs 

(lithium fluoride TLD-100 chips, individually calibrated 
for X-ray diagnostic energies from Harshaw TLD/ 

Bicron/NE-Technology) on the forehead and neck of 

the cardiologist underwent CA and PTCA-ST. 

RESULTS AND DISCUSSION 

During the study, 10 cardiologists performed 

159 interventional cardiology procedures, of which 

101 patients (63.5%) underwent CA and 58 patients 

(36.5%) PTCA-ST. For CA procedures, 57.4% 

were male and 42.6% were female, whereas for 

PTCA-ST, 65.5% were male and 34.5% were 

female. As may be deduced from Figure 1, the 

highest percentage of IC procedures was performed 

in patients in the age group of 50 years to 60 years. 

Radiation dose measurements in terms of DAP and 

fluoroscopy time (T) for CA and PTCA-ST were 

summarized in Table |. The result of the ESD on the 

forehead and neck ofa cardiologist underwent CA/ 

PTCA-ST procedure was given in Table2.
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Fig.1 Age distribution in coronary angiography and percu- 

taneous transluminal coronary angioplasty (159 

patients). 

Table 1 Dose-area product (DAP) results in Gy cm? and fluoroscopy time (T) in min for coronary 

angiography (CA) and percutaneous transluminal coronary angioplasty with stenting (PTCA-ST) 

Measurement Typeofprocedure Range Mean+ SD I quartile Median 3" quartile 

DAP (Gy cm) CA (101 procedures) 11.5-99.5 42.4+198 26.2 39.3 53.7 

PTCA-ST(58 procedures) 15.7-354.7 152.4 + 82.1 91.9 146.7 217.9 

T (min) CA 1.0-39.0 5.0+4.4 el 3.8 5.5 

PTCA-ST 1.9-82.3 21.8+ 15.0 11.9 Lt 31.7 

  

SD, standard diviation 

Data on entrance surface dose (ESD) to the eye and of cardiologist per CA or PTCA-ST procedure 

  

  

  

Table 2 

ESD (uGy) per procedure 

Procedure Sample size Range Mean+ SD I“ quartile Median 3" quartile 

CA Cardiologist 10 

Eye 129.1-267.4 218.7+ 55.2 168.9 253.9 261.7 

Neck 158.6-272.8 227.4 + 52.5 170.7 261.3 270.6 

PTCA-ST Cardiologist 10 

Eye 65.8-291.6 211.2+ 96.1 150.0 264. 5 267.8 

Neck 163.1-281.4 232.2 + 52.6 188.5 256.5 266.5 

  

SD, standard diviation 
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Since the DAP and ESD values measured 

do not exhibit a normal distribution, as well as the 

mean and standard deviation, median and third quartile 
values have also been calculated. 

Patients doses, the results of DAP measure- 

ments (Table 1) showed some high variation with the 

range of 11. 5-99.5 Gy cm for CA and 15.7-354.7 

Gy cm * for PTCA-ST. The highest value of PTCA 
-ST GB 54.7) was already higher than a DAP trigger 

level 300 Gy cm. 

Staff doses, the data presented in Table 2 

illustrated that the cardiologists received doses to the 

neck (represent thyroid) were higher than to the eyes 

(represent the lens of eyes) for both CA and PTCA 

-ST. Although doses to thyroid are higher, doses to 

the lens of eyes will be the critical organ relative to 

dose limits. Considerin the annual dose limit to the 

lens ofeyes of 150 mSv_ for aclassified procedures 

worker, and the 3" quartile values presented in Table 

2, acardiologist can annually perform approximately 

573 CA or 560 PTCA-ST procedures before reach- 

ing the dose limit. 3" quartile values are used from a 

pragmatic radiation protection point of view. 

Nevertheless, doses to a staff can and should be 

decreased to a reasonably achievable level. 

SEPT. - DEC. 2005. Volume XI Number II] 

Comparison of our results with results found 

in the literatures (Tables 3 and 4) showed that during 

CA; Vano et al, Broadhead et al,” Zorzetto et al 

and Tsapaki et al’ had higher DAP values but 

Padovani et al’ had slightly lower DAP values owing 

to lower fluoroscopy times (28%). During PTCA 

-ST, DAP and T values in the literatures for PTCA 

were lower than ours. Except Van De Putte et al” 

reported, mean DAP was 8% higher but for 3" 
quartile DAP was 14.7% lower than our report. 

The higher DAP and T values in our report 

for PTCA-ST can be explained by the fact that it is a 

therapeutic procedure that depends on the pathology 

of the patient. Bernardi’ found an increase of T and 

total number of cine frames (F) in complex PTCA 

procedures. Padovani et al found an increase of 

about 50% in radiation dose for medium complex 

procedures and an increase of 100% for complex 

procedures. However, these comparisons may have 

limited value, as in recent years a considerable effort 

has been made in Europe to improve radiation 

protection of the patient in interventional procedures 

through optimization programmes and technical 

improvement of the X-ray systems. 

  

  

  

Table3 = Comparison of this study with recent literature, in coronary angiography 

Author N DAP (Gy cm’) T (min) F 

Mean SD Median 3rd quart Mean Mean 

This study 101 42.4 19.8 39.3 53.7 5.0 

Vano [6] 288 66.5 45.7 69.3 

Padovani [7] 13 39.3 18.0 3.6 878 

Broadhead [8] 2174 57.8 45.5 69.9 5.7 689 

Zorzetto [9] 79 55.9 52.5 65.6 4.9 1350 

Tsapaki [13] 195 47.3 27.9 39.1 60.4 6.5 1779] 
  

N, number of patients; DAP, dose—area product; T, fluoroscopy time; F, total number of cine frames; SD, 

standard diviation. 
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Table 4 Comparison of this study with recent literatures, in percutaneous transluminal coronary angioplasty 

Author N DAP (Gy cm’) T (min) F 

Mean SD Median 3rd quart Mean Mean 

This study 58 152.4 82.1 146.7 217.9 21.8 

Vano’ 45 87.5 66.7 122.3 
Padovani. 54. 101.9 84.9 18.5 1434 
Broadhead 214-7729 61.1 100.6 12.4 504 

Zorzetto 31 «918 82.6 104.6 12.2 1500 
Tsapaki™ 97 68.0 48.7 58.3 80.7 12.2 1914 

Van De Putte 165.9 131.6 185.8 
  

N, number of patients; DAP, dose—area product; T, fluoroscopy time; F, total number of cine frames; SD, 

standard deviation. 

In 2001, Neofotistou’ published proposed 

reference dose levels (RDL) for IC procedures in 

terms of DAP, T and F which were derived from 

measurements taken by three European countries 

participating in an European concerted action 

concerning doses and images quality in digital 

imaging and interventional radiology. Her values were 

67 Gy cm, 6 min and 1600 frames for CA and 110 

Gy cm, 20 min and 1700 frames for PTCA. 
Comparison with our results for the proposed RDL, 

it was showed that the median radiation doses of this 

study are lower (DAP is 39.3 Gy cm ) for CA and 

higher (146.7 Gy cm ) for PTCA-ST, whilst fluoros- 
copy time are lower (3.8 min for CA and 17.7 min 

for PTCA-ST). Unfortunately, we have no information 

for the total number of frames to compare with other 

studies. 

It was concluded that the staff doses in this 

study were found to be lower than the doses limits. 

For the patients doses, DAP and T values for CA 

procedure was lower than with the results found in 

the literatures. But for PTCA-ST, the DAP values 

they were higher than other studies and exceed the 
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triggle level (300 Gy cm). In the event that the DAP 

trigger level was likely to be exceeded, addition 

informations on the techniques used [i.e. exposure 

parameters, beam projections, Image Intensifier (II) 

field sizes] should be recorded for a subsequent 
indirect estimation of the maximum skin doses and 

these patients should be clinically followed for 

possible skin injuries. Maximum skin dose is a good 

indicator for the onset of skin deterministic effects . 

It is recommended that, continuous monitoring of 

patient radiation doses should be encouraged, not only 

for the patient safety, but also for the staffs involved. 

RDL = Reference Dose Levels 
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