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CT BRAIN IMAGES IN CANCER PATIENTS WHO HAD 

NEUROLOGICAL PROBLEMS 

Patchrin PEKANAN" , Tarapong DUANGKAM! 

ABSTRACT 

A retrospective study of CT images of 154 cancer patients who were sent for 

CT scanning due to the presence of neurological abnormalities. About 34% of the 

studied patients had brain metastases. Carcinoma of the lung, the breast and the 

nasopharynx were the three most common types of cancers in patients who came for 

the investigations and they represented the three most common types of cancers that 

had metastases to the brains. Malignant melanoma, malignant mole, chorioCa and Ca 

lacrimal gland had highest tendency for brain metastases. Facial palsy/hemiparesis, 

headache, seizure and alteration of consciousness were among the most neurological 

manifestations. Parenchymal metastases were more common than the dural/ 

leptomeningeal types. 

INTRODUCTION 

Metastases to the central nervous system 

are among the most feared complications of 

systemic malignant disease. Once metastatic 

disease in the brain is discovered, the median 

survival without treatment is only one to two 

months’ and only six months with treatment’. 

However, palliative therapy may be beneficial for 

some patients by controlling the progression of 

neurological deficits, headaches and dementia. In 

some patients treatment of brain metastases may 

result in prolonged periods of useful and relatively 

comfortable survival. Detection, diagnosis and 

localization of intracerebral lesions are important 

roles for these imaging methods. with the intent 

of determining prognosis as well as planning and 

assessing the results of treatment. Metastases 

must be distinguished carefully from benign brain 

tumors or brain abscesses to avoid critical errors 

in clinical management’, 
Studies to determine the incidence of brain 

metastases from different types of cancers by CT 

images were considered rare in our country. 

PATIENTS AND METHODS 

The retrospective study was performed in 

the Urupong Medical Center which was the center 

servicing the CT studies for patients from different 

parts of the country. The data collection included 

the CT brain images of cancer patients who had 
neurological problems, between the year 1984 and 

1992. The clinical presentation was only obtained 

from the request forms and the follow up study 

was impossible. 

The CT machine used were Somatom 

DRH (Siemens Co.,Germany) and GE9800 (GE 

Co.,USA). The standard cuts were parallel to the 

orbitomeatal line. 5 mm slice thickness at the 

posterior fossa and 10 mm slice thickness at the 

rest of the brain. Both noncontrast and 

intravenous contrast enhancement types of 

studies were routinely performed in the standard 

dose(40-80 gram of iodine). The scans were done 

immediately after the contrast injection. The 

  

‘Department of Radiology, Ramathibodi Hospital, Rama 6 Street, Bangkok 10400, Thailand. 
*Urupong Medical Center,BKK.
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interpretation was performed by the qualified 

radiologists. 

The purpose of the study was (1) to obtain 

the incidence of brain metastases in different types 

of cancers in Thai population who had neurolo- 

gical problems; (2) to define the neurological 

manifestations in the positive brain metastatic 

group; (3) to determine the types of brain 

metastases. 

The nodule or nodules with extensive 

brain edema was considered as parenchymal 

metastases. Nodule/nodules with less extensive 

brain edema in the steroid-treating patients was 

also counted as positive cases. Parenchymal 

hemorrhage in a high bleeding tendency cancer 

(chorioCa) in a young patient was classified as 

having brain metastases and parenchymal 

hemorrhage in less bleeding tendency cancers was 

set in a negative group. Dural mass with or 

without calvarial destruction and abnormally 

dense leptomeningeal enhancement was 

considered positive for metastases. 

RESULTS 

There were 154 cancer patients, age 

ranged from 11 to 89 years old; 74 patients were 

male and 80 cases were female. About 90% of 
cases belonged to age-group range of 31-80 years 

old. Twenty-seven varieties of cancers were 

presented; the three most common cancers were 
Ca lung, Ca breast and Ca nasopharynx in 36%, 

18% and 10% respectively. Twenty-one clinical 

signs and symptoms were noted and the three most 

common complaints were facial palsy/ 

hemiparesis, headache and seizure/convulsion in 

34%, 22% and 11% respectively. Eleven of 27 

types of cancer were responsible for 52 positive 

brain metastases by CT scan; the three most 

January - April 1997. Volume III Number | 

common types of cancers were Ca lung, Ca breast 

and Ca nasopharynx in 50%, 17% and 9% 

respectively. All cases of melanoma, malignant 

mole, chorioCa and Ca lacrimal gland and 75% 

of lymphoma showed positive brain metastases. 

The three most common age-groups that had 

positive brain metastases were 51-60 years old, 

41-50 years old and 61-70 years old in 33%, 19% 

and 19% respectively and the patients in age- 

group 11-20 years old showed 100% metastatic 

incidence. After the age 50 years old, the 

incidence of positive brain metastases decreased 

with the advancing ages. Facial palsy/ 

hemiparesis, headache and seizure/convulsion 

also represented the three most common signs and 

symptoms in the metastatic patients in 33%, 25% 

and 20% respectively. 

Those patients who showed no brain 

metastases, the three most common CT findings 
were normal, ischemic areas and brain atrophy in 

41%, 38% and 13%. The other findings 

considered negative for metastases but actually 

metastatic process could not be totally excluded 

were hydrocephalus, intracerebral hematoma, 

pituitary mass and thickened pituitary stalk (see 

discussion). The negative group presented slightly 

more percentage than the positive group. The 

brain parenchymal hemorrhage was noted in a 

case of Ca cervix (53/F), a case of leukemia (30/ 

M) and a case of Ca liver (49/M). The pituitary 

mass was seen in a case of Ca breast (61/F), mildly 

thickened pituitary stalk was noted in a case of 

Ca prostate (85/M). 

Positive brain metastases in the case of 

chorioCa (24/F) was a parenchymal hematoma. 

Combined leptomeningeal metastases and 

parenchymal nodules were seen in a case of Ca 

lung (40/F). A combined dural/calvarial and 

adjacent parenchymal deposit was noted in a case 

of Ca breast (62/F). 

  

(Age of patient / Sex) M = Male, F = Female
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The history of acute or chronic onset could not be obtained in all patients so 

that it was not used for the information. 

Table 1. Numbers of the cancer patients in the study vs age group 

Age group No. of patients (%) 

0-10 0 (0) 
11-20 2 (1.3) 
21-30 5 G3 
31-40 1] (7.1) 
41-50 20 (13) 
51-60 42 (27.3) 
61-70 34 (22) 
71-80 32 (20.8) 
81-90 8 (5.2) 
Total 154 (100) 

Male = 74, Female = 80 

Table 2. Number of studied patients in each type of cancers 

Type of Cancers No. of patients (%) 

Ca lung 56 (36.35) 

Ca breast 28 (18.17) 

Ca nasopharynx 10 (6.49) 

Ca cervix 8 (5.19) 

Ca colon 6 (3.9) 

Ca prostate 6 (3.9) 

Lymphoma 4 (2.6) 

Ca stomach a (2.6) 

Ca thyroid 3 (1.95) 
Ca kidney 3 (1.95) 

Ca tongue 3 (1.95) 

Adenocarcinoma 2 (1.3) 

Ca ovary 2: CL:3) 

Malignant melanoma 2 (1.3) 

CholangioCa 2 (133) 

Ca pancreas 2 (1.3) 

Ca liver 2 (1.3) 

Leukemia 2 (1.3) 

ChorioCa 1 (0.65) 

Ca uterus ] (0.65) 

Ca bladder ] (0.65) 

Ca larynx 1 (0.65) 

Leiomyosarcoma 1 (0.65) 

Ca rectum ] (0.65) 

Ca mouth l (0.65) 

Malignant mole 1 (0.65) 

Ca lacrimal gland 1 (0.65) 

Total 154 (100)
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Table 3. Clinical signs and symptoms vs number of patients 

Signs and symptomas No. of patients (%) 

Facial palsy and hemiparesis 59 (34.3) 

Headache 39 (22.68) 

Seizure or convulsion 20 (11.64) 

Alteration of consciousness 18 (10.47) 

Nausea/ vomiting 6 (3.49) 

Vertigo 4 (2.33) 

Dizziness 4 (2.33) 

Blindness 3 (1.74) 

Fainting 3 (1.74) 

No history about symptoms 3 (1.74) 

Aphasia 2 (1.16) 

Ataxia 2 (1.16) 

Hallucination 1 (0.58) 

Decreased mental status 1 (0.58) 

Dementia 1 (0.58) 

Dysarthria 1 (0.58) 

Dysphagia 1 (0.58) 

Hoarseness of voice 1 (0.58) 

Stifffneck 1 (0.58) 

Fever 1 (0.58) 

Leg pain 1 (0.58) 

Total 172 (100) 

Note; One patient might have more than one sign or symptom 

total studied patients = 154 

Table 4. Types of cancer vs number of patients with positive brain metastases 

by CT scan 

Types of Cancer Number of patients (%) who have positive 

brain metastases by CT scan 

Ca lung 26 (50) 

Ca breast 9 (17.30) 

Ca nasopharynx 5 (9.62) 

Lymphoma 3 (5.77) 

Melanoma 2 (3.86) 

Ca cervix ] (1.92) 

Ca kidney | (1.92) 

Malignant mole ] (1.92) 

Ca ovary ] (1.92) 

Ca colon ] (1.92) 

Ca lacrimal gland ] (1.92) 

ChorioCa 1 (1.92) 

Total 52 (100)
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Table 4a. 

January - April 1997. Volume III] Number | 

Percentage of types of cancers who had brain metastases by CT scan 

and number of total patients of the group 

Type of Cancer 

Ca lung 

Ca breast 

Ca nasopharynx 

Lymphoma 

Melanoma 

Ca cervix 

Ca kidney 

Malignant mole 

Ca ovary 

Ca colon 

Ca lacrimal gland 

ChorioCa 

Total 

Table 5. 

% of the total group 

26/56 (46.43) 
9/28 (32.14) 
5/10 (50) 
3/4 (75) 
2/2 (100) 
1/8 (12.5) 
1/3 (33.33) 
1/1 (100) 
1/2 (50) 
1/6 (16.67) 
V/1 (100) 
1/1 (100) 

52/122 (42.62) 

Age group of the patients who have positive brain metastases by CT 

scan vs number of patients in each age group and percentage of the 

whole studied patients 

Age group 

0-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

Total 

0 

2 

2 
4 

10 

17 

10 

5 

—
 

51 

Number of patients 

(0) 
(3.92) 
(3.92) 
(7.84) 

(19.61) 
(33.33) 
(19.61) 
(9.8) 
(1.92) 

(100) 

% of total patients in 

the same age group 

0/0 (0) 
2/2 (100) 
2/5 (40) 
4/11 (36.36) 

10/20 (50) 
17/42 (40.48) 
10/34 (29.41) 
5/32 (15.63) 
1/8 (12.5) 

51/154 (33.12)
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Table 6. Signs and symptoms in the positive group of brain metastases by CT 

scan vs number of patients and percentage of the total patients who 

had that sign and symptom 

Signs and symptoms No. of patients (%) % of total patients with 

with brain metastases that sign and symptom 

Facial palsy and hemiparesis 20 (32.78) 20/59 (33.9) 

Headache 15 (24.59) 15/39 (38.46) 

Seizure or convulsion 12 (19.67) 12/20 (60) 

Alteration of consciousness 5 (8.20) 3/18 (27.78) 

Nausea/vomiting 2 (3.28) 2/6 (33.33) 

Aphasia Zz (3.28) 2/2 (100) 

Dizziness 1 (1.64) 1/4 (25) 

Blindness l (1.64) 1/3 (33.33) 

Ataxia 1 (1.64) 1/3 (33.33) 

Vertigo 1 (1.64) 1/4 (25) 

Fever ] (1.64) 1/1 (100) 

Total 61 (100) 61/172 (35.47) 

Note;One patient might have more than one sign and symptom 

Table 7. Findings in the brains in the patients with negative brain metastases 

by CT scan 

CT findings No. of patients (%) 

No abnormality detected 4] (39.04) 

Ischemic areas 38 (36.19) 

Brain atrophy 13 (12.38) 

Hydrocephalus 5 (6.01) 
Intracerebral hematoma 3 (2.86) 

Calcified cysticercosis 3 (2.86) 

Pituitary mass ] (0.95) 

Thickened pituitary stalk l (0.95) 

Total 105 (100) 

Table 8. | Number of patients in age group who had negative brain metastases 

by CT scan 

Age group No. of pts (%) % of total pts in the same gr. 

0-10 0 (0) 0/0 (0) 

11-20 0 (0) 0/2 (0) 

21-30 2 (1.97) 2/5 (40) 

31-40 7 (6.87) 7/11 (63.64) 

41-50 10 (9.80) 10/20 (50) 

51-60 25 (24.5) 25/42 (59.52) 

61-70 24 (23.53) 24/34 (70.59) 

71-80 27 (26.47) 27/32 (84.38) 

81-90 7 (6.86) 7/8 (87.5) 

Total 102. =(100) 102/154 (66.23)
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DISCUSSION 

Metastases to the brain are relatively 

common, occuring in 12% of autopsied cancer 

patients'. Prolonged patient survivals and the 

increasing prevalence of lung cancer is a factor 
that increases the incidence of metastatic disease 

in the brain, in addition to the recent use of 

computed tomography and magnectic resonance 

imaging. Lung carcinoma is the most common 

primary tumor to give rise to clinically evident 

brain metastases, followed by breast carcinoma 

and malignant melanoma; together comprise 70%- 
80% of clinically evident cerebral metastases”. 

Approximately 60% for melanoma, 50% for all 

types of lung cancer, and 30% for breast cancer 

were found to have brain metastases at autopsy " . 

Next in order of frequency are genitourinary and 

gastrointestinal cancers’. The remaining cases 

come from a wide variety of primary cancer sites 

such as bladder, prostate, thyroid, lymph glands, 

salivary gland, testis, endometrium, and ovary. 

The primary tumor site for brain metastases may 

remain undetermined after diagnostic studies in 

as many as 14% of cases’. Most cancer patients 

who have brain metastases also have metastases 

to other organs, particularly the lungs. Malignant 

cells entering the venous blood stream are filtered 

out first by the lungs; spread to the brain and other 

organs may then occur as tumor emboli break off 

into the pulmonary veins from the metastatic lung 

lesions. Metastases may pass first by way of the 

portal circulation to the liver and, subsequently, 

to the lungs and other organs. In accordance with 

these concepts of tumor spread, it is rare for a cure 

to be effected in a patient with brain metastases, 

even if the brain lesions can be controlled. When 

the primary cancer is in the lung, embolic spread 

may sometimes occur directly to the brain without 

involving other organs. This may explain why 

there seems to be a tendency for lung carcinomas 

to spread to the brain earlier than they do with 

other malignancies. 

Another route by which cancers are 

thought to metastasize to the cranial contents is 

Batson’s venous plexus, a network of valveless 
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paravertebral veins. This route is implicated often 

in metastases to the intracranial dura. The cranial 

dura may be involved alone, or there may be 

concurrent metastases to the brain substance also. 

In some of these patients there are also metastases 

to the dural venous sinuses. 

The most frequent symptoms of brain 

metastases are headache, motor weakness, and 

disordered mentation. Other common symptoms 

are ataxia, cranial nerve dysfunction, seizures, 

sensory disturbances, and speech problems. 

Although the symptoms caused by cerebral 

metastases tend to evolve progressively over days 
or weeks, their onset is sometimes sufficiently 

acute to resemble a stroke. This type of clinical 

presentation is particularly likely when there has 

been bleeding into a brain metastases’. 
Approximately 10 to 30% of brain metastases that 

are evidence on imaging studies or at autopsy may 
remain neurologically silent for an indefinite 

period?. 

Approximately 80% of brain metastases 

are located supratentorially and involve the 

cerebrum. Any intracranial structure may harbor 

a metastatic lesion. Certain carcinomas may be 

linked with neurological symptoms only as remote 
(paraneoplastic) manifestations, without direct 

central nervous system involvement by the tumor. 

Paraneoplastic neurologic syndromes are most 

commonly associated with carcinomas of the lung. 

Some cancer patients have vague neurologic 
symptoms that may be related to metabolic 

imbalances. Agitaion, irritability, impaired 

mentation, and somnolence may be associated 

with low serum sodium, high serum calcium, 

elevated BUN, or blood ammonia levels; 

hypoxial hypercarbia or sepsis (with or without 

accompanying renal or hepatic disease). 

Metastases to the brain are readily detected 

on CT scans because of the extensive brain edema 

that metastases cause and because they nearly 

always enhance strongly after intravenous 

infusions of contrast medium. Cerebral metastases 

with diameters of less than 0.5 cm often are shown 

readily. Using a high-dose contrast infusion 

technique and waiting an hour after the infusion
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to begin CT scanning improve detection rates even 

further>. Because the imaging characteristics of 

brain metastases can vary so greatly, descriptions 

of typical appearances on CT scans are hazardous’. 

They are more likely to occur in the territory of 

the middle cerebral artery than in other regions of 

the cerebrum. The typical brain metastasis has a 

distinct enhancing rim on CT scan and a low - 

density central region. The rim may be thick or 

thin, irregular or smooth. The smaller ones may 

have a homogenous solid appearance. It is 

common to see metastases of different appea- 

rances within the same brain. Peritumoral edema 

may spread along the white matter fiber tracts for 

considerable distances, but it does not cross the 

corpus callosum nor does it involve the cortical 

gray matter. When systemic steroids are adminis- 

tered, cerebral edema may be reduced and the 

enhancement of metastatic lesions by intrave- 
nously administered contrast media may become 

less obvious on CT scans. In some patients with 

intracerebral bleeding, the metastatic tumor 

nodule from which the bleeding originated may 

be obscured by blood. 

On CT scans, differentiating cerebral 

metastases from other types of brain lesions 

usually is not difficult because metastases are 

usually multiple and occur in patients who have 

known primary tumor elesewhere. However, the 

diagnosis may be more difficult when a sympto- 

matic brain metastasis is the initial or presenting 

clinical problem, as it is with 10% of lung 

carcinoma'’. Because cerebral abscesses often 

have smooth, thin margins and low-density centers 

seen on infusion CT scans, they may be similar 

in appearance to metastases.The degree of 

perifocal brain edema also tends to be comparable 

in both conditions. Early brain abscesses may 

resemble small tumors. Some patients with brain 

abscesses may not have systemic signs of 

infection, and there may be no abnormal CSF 
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findings. A cerebral biopsy or a follow up study 

might be helpful, because brain abscesses may 

change in appearance more rapidly than 

metastases.” 

Dural metastases may be missed by CT 

scans when erosion of the endosteal surface of 

the cranium is not apparent. Leptomeningeal 

tumor spread is also difficult to detect on cranial 

CT scans. The positive CT findings observed with 

leptomeningeal metastases included contrast 

enhancement of the subarachnoid space and/or 

obliteration of the quadrigeminal cistern. Com- 

municating hydrocephalus frequently was present. 

In conclusion: (1) The patients with Ca 

lung and Ca breast were the first two most 

common groups who were sent for CT scan to 

rule out brain metastases and were found to be 

the two most common group that showed positive 

studies. (2) The third most common type was Ca 

nasopharynx which was dissimilar to reports from 

non-Asian patients; melanomas were the third 

rank in those patients. The reason was that we 

have much more patients with Ca nasopharynx. 

Facial palsy/ hemiparesis, headache, seizure/ 

convulsion and alteration of consciousness were 

the dominant manifestations of both positive and 

negative brain metastasis and were agreeable to 

other reports. (3) Melanoma, malignant mole, 

chorioCa, Ca lacrimal gland and lymphoma were 

among the groups that gained high percentage of 

positive results. (4) The most common age groups 
that showed brain metastases were between 41- 

70 years old but the positive percentage decreased 

with the advancing age, probably due to high 

incidence of cerebrovascular disease among those 

patients. (5) Leptomeningeal or dural deposits 

were found much less than the parenchymal 

metas-tases.(6) More negative results for brain 

metastases indicated that images-investigations 

were needed to exclude the other possibilities.
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Fig.1A Parenchymal metastatic lesions
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Fig. 1B 
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BONY ANATOMIC VARIANTS SEEN ON SCREENING SINUS CT 

Dr Michael LIN, MB,BS, M.Med, FRCR(UK)', Dr T Y TAN, MB,BS, FRCR(UK)’, 

Dr Cheah Foong KOON, MB,ChB(Edin), MRCP(UK), FRCR(UK)’, 

Dr D M KOH, MB,BS, MRCP(UK), FRCR(UK)‘, Dr Jeffrey GOH,M.D., MB,BS‘ 

ABSTRACT 

Screening sinus CT (SSCT) has emerged as the standard imaging modality in the 

investigation of inflammatory disease of the sinuses. Its ability to demonstrate detailed anatomy 

of the sino-nasal complex makes it an invaluable tool in functional endoscopic sinus surgery 

( FESS). In addition to exquisite demonstration of the anatomy and pathology of the sinonasal 

complex, anatomic variants which are identified can be predisposing factors to inflamma- 

tory sinus diseases. They are important operative considerations during the planning of 

FESS. The aim of this study is to document the prevalence of major anatomic variants 

seen on SSCT in our local population and to illustrate some of these variants as identifica- 

tion of these anomalies may have crucial operative implications. In view of the heteroge- 

neous make up of our study population,an analysis of the prevalences of the variants amongst 

the different races is also made. 

Screening sinus CT of 302 consecutive patients referred for sinonasal symptoms 
were studied. Anatomic variations were identified and recorded. These included pneumatized 

middle turbinate ( concha bullosa) , paradoxical middle turbinate ( PMT ), Haller’s cells, 

septal deviation and uncinate process pneumatization. Overall bony anatomic variations 

were seen in 216 (71.5%) patients. A total of 134 ( 44.4% ) patients had concha bullosa, 

18 ( 6.0% ) had paradoxical middle turbinate while 24 ( 7.9%) patients showed the 

presence of Haller’s cells. There was significant lower prevalence of paradoxical middle 

turbinate noted in the Chinese group when compared with the Non-Chinese. There were 

only 4 patients ( 1.3%) with pneumatization of the uncinate process and these were only 

seen in the Non-Chinese group. Comparison is made between our study population and 

that of other similar published studies. 

INTRODUCTION 

Screening sinus CT (SSCT) has provento be __ the patient with inflammatory disease. The detailed 

an important integral preoperative diagnostic tool in | anatomy demonstrated on CT is far superior to that 
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of plain radiography. In terms of radiation exposure, 

SSCT has been shown to be well below that 

associated with cataract formation.'? Hence SSCT 
has largely replaced the plain radiograph in investiga- 

tion of sinusitis. Besides confirming the presence or 

absence of disease, SSCT also demonstrates: 

1. Sinonasal anatomy and major mucociliary 

drainage pathways’ crucial to the ENT surgeon 

performing FESS. 

2. Normal variants which may predispose to sinus 

disease and affect the planning of FESS?" 
3. Complications of endoscopic sinus surgery.** 

4. Non-inflammatory disease of the sinuses eg 

tumours. 

The purpose of this study is to document the 

prevalence of major anatomic variants in the local 

population. Comparison is made with similar published 

studies. 

METHODS AND MATERIALS 

302 consecutive SSCT scans were reviewed 

over a two and half year period between March 1993 

to September 1995. The study group consisted of 

120 females and 182 males. Age ranged from 6 to 

80 years old with a mean of 37.7 years. The racial 
breakdown of the study population is as follows in 

Table 1. Due to the small numbers of Indians, Malays 

and other races, we have divided the study group 

into the Chinese and the Non-Chinese for purposes 

of statistical analysis, There were a total of 88 

Non-Chinese (29.1%) and 214 Chinese (70.9%). 

All scans were performed at the Department 

of Diagnostic Imaging at Tock Seng Hospital. All 

cases were referred from the ENT Department for 

assessment of sinusitis. The age, sex and race of the 

patients were recorded. Scans were performed 

according to a protocol similar to that proposed by 

Babbel et al.’ This included use of a sympathomi- 

metic nasal spray (Ko-trin ) 15 minutes before the 

scan, followed by nose blowing. Patients were then 

placed prone in the gantry with neck extended and 

the head resting on the chin. The gantry angle was 

positioned perpendicular to the hard palate and a 
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lateral scout obtained. The absolute gantry angle is 

not critical as it has to be adjusted to avoid artefacts 

from dental amalgam.’ 5 mm contiguous slices were 

then performed from the posterior sphenoid wall to 

the posterior wall of the maxillary sinuses. This was 

followed by 3mm contiguous scans from the poste- 

rior margin of the maxillary sinuses to the anterior 

wall of the frontal sinuses ( see Fig 1). The scans 

were performed ona Picker 2000 CT machine. No 

intravenous contrast was used unless there was sus- 

picion of anon inflammatory disease. A bone algo- 
rithm was used as part of the imaging protocol. All 

scans were then filmed at a window level of 250 and 

width of 2500. 

The scans were systematically examined by a 

head and neck radiologist for evidence of sinus 

disease and reviewed for the following anatomic 

variants: 

1. Pneumatized middle turbinate. These were 

further subdivided into three pattern:* 
a. Pneumatization of the lamellar or vertical 

portion. 

b. Pneumatization of the inferior or bulbous 

portion. 

c. Extensive pneumatization of both the lamel- 

lar as well as the inferior portions. 
2. Paradoxical middle turbinate : The conve- 

xity of the middle turbinate bone is directed laterally. 

3. Nasal septum deviation : These were divided 

into left or right deviation. 

4. Haller’s cells : These are ethmoidal air cells 

that project beyond the limits of the ethmoid 

complex into the floor of the orbit above the 

maxillary sinuses. 

5. Pneumatized Uncinate Process ( Uncinate 

bulla). 

RESULTS 

A total of 216 patients (71.5%) were found 

to have bony variants as described above (see Table 

2 ). The most common normal bony variant was noted 

to be nasal septum deviation with a total of 144 

patients (47.7%) showing either right (21.5%) or 

left ( 26.2%) deviation. There was also a large
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proportion ( 44.4%) of the study population who 

had concha bullosa. The vertical lamella was 

pneumatized in 25.5% while the inferior bullous 

portion was peumatized in 6.3%. Extensive 

pneumatization of the entire middle turbinate was noted 
in 12.6%. Haller’s cells were seen in 7.9% of our 

study population. Paradoxical middle turbinate were 

detected in 6.0%. Only 4 patients (1.3%) had 

uncinate process pneumatization ( uncinate bulla) and 

these were all Non-Chinese. There was a significant 

lower prevalence of paradoxical middle turbinate noted 

in the Chinese group when compared to the 

Non-Chinese. 

DISCUSSION 

Our study of the local population showed 

71.5% prevalence of major bony variants. This is 

higher than the 64.9% reported in a similar study by 

Bolger et al.* This is due to the inclusion of septal 

deviation in our study which constitutes the largest 

proportion of the study. A lower prevalence of 52% 

would be obtained if deviation of septum were 

omitted from the study. 

CONCHA BULLOSA 

This refers to middle turbinate pneumatization 

( see Fig 2a and 2b ) and was first described by 

Santorini in 1739. Depending on the criteria and im- 

aging modality utilized, the reported prevalence ranges 

widely from 4% to 80%.’ The highest prevalence 

being found in patients with chronic sinusitis at the 

time of ethmoidectomy. The reported prevalence on 

CT is generally between 33% to 36%.*'"! Our study 
population showed a higher prevalence of 44.4% . 
This is likely to be due to our biased study popula- 
tion which were all referred for evaluation of sinusitis. 

There is generally a higher prevalence of middle 

turbinate pneumatization in patients with chronic 

sinusitis.**:'?'5 This has been attributed to encroach- 
ment of the concha bullosa onto the ostiomeatal unit. 

The pneumatized concha itself may also be compli- 

cated by polyps, cysts, pyoceles or mucoceles.? 

However , this is not a view shared by all research- 

ers. Zinreich'' did not find any difference in the inci- 
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dence of concha bullosa in patients with or without 

sinusitis. Extensive pneumatization of the entire middle 

turbinate or a “true” concha bullosa was noted in 

12.6% of our patient. This is consistent with the range 

of 4 to 15.7% quoted by Lane and Smoker.’ The 
respective prevalences of pneumatization of the ver- 

tical lamellar and inferior bulbous portions were 25.5% 

and 6.3% in our study. These are lower than the re- 

ported respective prevalences of 46.2% and 31.2% 

ina study by Bolger et al.* 

PARADOXICAL MIDDLE TURBINATE 

This is a reversal of the normal outward con- 

cavity of the middle turbinate ( see fig 3). There were 

only 6% who demonstrated this bony variant in our 

study. This is a lower prevalence when compared 

with similar studies by Bolger et al* and Lloyd"? who 

reported 26.1% and 17% respectively. This varia- 

tion in reported figures may be due the level of the 

coronal sections.'* Cases have been noted where a 

normal curve is seen posteriorly but with a paradoxi- 

cal curve anteriorly. In our study, we have only in- 

cluded cases which demonstrated the curvature an- 

teriorly, ie at the level of the ostiomeatal unit. Preva- 

lence of this bony variant among the Chinese was 3.3% 

compared to 12.5% found in the Non-Chinese group. 

Chi square test confirmed this to be statistically sig- 

nificant ( p<0.05). 

HALLER'S CELLS 

These are ethmoidal air cells that grow onto 

the floor of orbit and may narrow the maxillary ostium 

and infundibulum** ( see Fig 4). There were 24 pa- 

tients or a prevalence of 7.9% who demonstrated this 

bony variant. It can be seen from Table 3 that there 

is a wide range of reported prevalences of Haller’s 

cells. The reasons include different criteria used in 

establishing the presence of the variant. Bolger et al® 

used a broad definition of “any air cells located be- 

neath ethmoid bulla along the maxillary sinus roof and 

most inferior portion of the lamina papyracea includ- 

ing air cells located within the ethmoid infundibulum”. 

The technique of CT scanning, the use of different
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window/level settings and variation in sample size have 

been implicated* as factors in the differing prevalences. 

In our study, this may be due to real differences in the 

prevalence of this anatomic variant in our population. 

PNEUMATIZED UNCINATE PROCESS 
(See Fig. 2b) 

The mechanism causing this anomaly is largely 

unknown." This is an infrequent entity with only one 

case noted in 230 patients ( or 0.4%) by Kennedy 

and Zinnreich."* Bolger et al® describe a 2.5 % preva- 

lence in his study. We had only 4 patients or 1.3% 

prevalence, confirming the relative infrequency of this 

variant. All the 4 cases were Non-Chinese with none 

being found in the Chinese group. Chi square test con- 

firmed significance of this finding at p<0.05. 

SEPTAL DEVIATION 

This has been noted to occur with a prevalence 

of approximately 20%.'* Our study showed a higher 

prevalence of 44.4% and is in closer agreement with 

Babbel et al’ who reported 40% prevalence. This is 

likely due to the broad criteria we used for assess- 

ment. Any form of nasal septum deviation including 

mild deviations were included in this category. There 

is slight predominance of left sided deviation which is 

not statistically significant. 

CONCLUSION 

Our study shows that the local prevalence of 

paradoxical middle turbinate as well as Haller’s cells 

are generally lower than that cited in other studies. 

The higher prevalence of pneumatized middle turbi- 

nate is probably related to the bias selection as our 

study consisted of symptomatic patients. There is a 

higher prevalence of septal deviation due to a differ- 

ent criteria used. There was no statistical difference in 

left or right deviation in this study. Only four patients 

or 1.3% had pneumatization of the uncinate process. 
This is in agreement with previous studies and con- 

firms the relative infrequency of this variant. There were 

significant lower prevalences of paradoxical middle 
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turbinate and uncinate process pneumatization among 

the Chinese when compared to the Non-Chinese. 
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Tablel : Race distribution in the study population. 
  

  

  

  

  

  

Race Number Proportion of study population 

Indian 4] 13.6% 

Malay 27 8.9% 

Others 20 6.6% 

Chinese 214 70.56% 

Total 302 100%           
Table 2 : Summary of results. 
  

  

Race Pneumatized Middle Turbinate | Paradoxical Nasal 

Middle Haller’s Deviation Uncinate 

Vertical Inferior Extensive | Turbinate Cells Right Left Bulla 
  

Non-Chinese | 18(20.5%) | 8(9.1%) | 16(18.2%) | 11(12.5%) | 6(6.8%)| 20(22.7%) | 31(35.2%) | 4(4.5%) 
  

Chinese 59(27.4%) |11(5.1%) | 22(10.2%) 7(3.3%) 18(8.4%) | 45(20.9%) | 48(22.3%) | 0(0%) 
  

Total No: 77 19 38 18 24 65 79 4 
  

Prevalence 25.5% 6.3% 12.6% 6.0% 7.9% 21.5% 26.2% 1.3%                       
Table 3 : Reported prevalences of Haller’s cells. 
  

  

Studies This study Kennedy & Zinnreich Bolger(16) 

Reported 
Prevalence 7.9% 10% 45%             
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Fig. 1 Lateral scout image of patient undergoing screening sinus CT . 
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Fig. 2a Extensive pneumatization of the middle tur- Fig. 2b Pneumatization of the vertical lamella of the 

binates - the “ true concha bullosa “. right middle turbinate (arrow-heads ). 

Pmeumatization of the left uncinate process 

(arrows) is seen as well. 
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Fig.3 Paradoxical middle turbinate seen on the 
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right side( arrows). Disease of the 

sphenoid and ethmoidal sinuses are 

noted. 
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Fig.4 —_ Haller’s cells demonstrated on the left 

side (arrows). 
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ABDOMINAL ACTINOMYCOSIS 

Dr. Y Y Sitoh’, 

ABSTRACT 

Dr. T K Khoo’, 

Actinomycosis is an infrequent intra-abdominal infection, mimicking and often mis- 

taken for other diseases. We present a case of lower abdominal actinomycosis presenting as 

amass lesion. 

INTRODUCTION 

Actinomycosis can affect multiple organs, with 

local or systemic presentations. While infection is most 

common in the cervico-facial area, abdominal 

actinomycosis accounts for about 20% ofall cases.'? 

Though the typical CT features of multiple organ and 

anatomic compartment involvement with transfascial 

spread have been described,*“ diagnosis remains 

difficult, especially in the abdomen: The correct 

diagnosis at presentation is obtained in less than 10% 

of cases.** 

CASE REPORT 

A 25 year old Chinese female presented 

initially with colicky central abdominal pain and dysuria 

of one week’s duration. Apart from equivocal 

tenderness at the right iliac fossa, the clinical exami- 

nation was unremarkable. Urine microscopy was 

normal. 

Clinical review a month later showed a 

suprapubic mass which appeared related to the uterus. 

She was otherwise well, urine pregnancy test was 

negative. Ultrasound showed a right iliac fossa mixed 

echogenicity mass, possibly related to bowel (Fig. 1); 

but unrelated to the gynaecological structures which 

were normal. The bladder dome showed a fixed 

plaque of 9 mm thickness (Fig. 2), the nature of which 

could not be determined then. Some fluid within the 

pouch of Douglas was noted. 

Further investigation with a barium enema re- 

vealed an extrinsic lesion in the region of the appen- 

dix, caecum and terminal ileum (Fig. 3,4). CT scan 

before and after intravenous contrast injection 

confirmed an enhancing soft tissue mass in the lower 

abdomen infiltrating the bladder dome (Fig. 5), and 

closely related to intestine. The involved bowel loops 

showed thickened walls (Fig. 6). There was loss of 

the normal fat plane between the bladder and uterus. 

No significant lymphadenopathy but considerable fluid 

in the pouch of Douglas was noted. The impression 

was of a malignant mass. 

At laparotomy, omental cake of inflammatory 

tissue with sulphur granules involving intestine, 

bladder dome and the anterior wall of the uterus were 

found. Cystoscopy revealed oedema of the bladder 

wall. Excision of the mass and omentum was 

performed. The surgical diagnosis of abdominal 

actinomycosis with appendiceal abscess formation was 

confirmed histologically. Pathologic examination also 

showed actinomycosis of the resected bladder dome.’ 

Antibiotics were given post operatively. Patient has 

remained well. 
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Fig. 1 Sagittal ultrasound shows a mixed echogenicity 

mass at the right iliac fossa, closely related 

to a loop of bowel superiorly. 

DISCUSSION 

Actinomycosis is a chronic, progressive, 

suppurative and granulomatous infection. Sulphur 

granules characterise the colonies formed by this gram 

positive anaerobic or micro-aerophilic bacteria. The 

most common aetiologic agent, Actinomyces israelii, 

is a common saprophyte in the oropharynx and 

gastro-intestinal tract but appears unable to penetrate 

healthy mucosa. Opportunistic infection can occur with 
underlying local disease, trauma, surgery or the 

presence of foreign body. 

Abdominal actinomycosis originates from the 

gastro-intestinal tract, especially the ilio-caecal 

region.'*.’* There is a strong association with appen- 
dicitis and subsequent appendiceal rupture.*” It may 

present with multiple abscesses, draining sinuses, 

granulation and dense fibrosis. The production of pro- 
teolytic enzymes enables direct extension across dif- 

20 
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Fig. 2 Sagittal ultrasound shows a fixed undulating 

plaque at the bladder dome. 

ferent tissue planes.'° This pattern of spread and the 
‘ ell. ‘ 

tumour-like masses from fibrosis imitate neoplastic 
disease. 

CT of abdominal actinomycosis will often show 

infiltrative enhancing soft tissue masses with foci of 

decreased attenuation. Cystic masses with enhancing 

thick walls may also be seen.*'? Lymphadenopathy is 

nota typical feature.'* Urinary tract involvement is 

rare. Ultrasound may reveal hydronephrosis conse- 

quent to ureteric obstruction by the inflammatory 

mass.'* Demonstration of actinomycotic plaque-like 
bladder wall thickening, as shown in our patient, is 

distinctly uncommon. 

Our case illustrates the difficulties in arriving at 

a correct diagnosis of actinomycosis. The presenta- 

tion is often non-specific and the correct diagnosis 

made only at laparotomy. Though rare, it should be 

considered in the differential diagnosis in the proper 
clinical setting.
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Fig. 3 Barium enema AP radiograph. Extrinsiclesion Fig.4 Close up view of the ilio-caecal region. The 

at the caecal pole distorts the outline. The rest caecal pole is persistently distorted with 

of the colon is normal. thickened, serrated terminal ileal folds. 

  

Fig. 5 Post contrast scan shows infiltration of the bladder dome. There is loss of the 

normal fat plane between the bladder and uterus. Free fluid is present. 

21



THE ASEAN JOURNAL OF RADIOLOGY January - April 1997. Volume III Number I 

  

Fig. 6 Post contrast scan shows an enhancing infiltrative mass involving bowel and 

the anterior uterus. The bowel wall is thickened. 
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SUBCUTANEOUS NODULES ON CT SCAN : A CASE OF 

METASTATIC MALIGNANT MELANOMA 

Dr. Y Y Sitoh’, Dr.T S G Chee?, Dr. C L Chua’ 

ABSTRACT 

The subcutaneous layer is often not scrutinized in the evaluation of CT scans. We 

present a case of metastatic malignant melanoma where the presence of subcutaneous 

nodules provided a vital sign toward the correct diagnosis. The relevant clinico-radiological 

features are reviewed. 

INTRODUCTION 

Malignant melanoma is an aggressive 

neoplasm that can metastasize to all organ systems.' 

The majority of metastases occur within 3-5 years of 

diagnosis.? CT is an important imaging tool for 

accurate staging of the tumour and for therapy 

planning.** The first sign of distant haematogenous 
spread is often the presence of metastatic subcu- 

taneous nodules.?° CT can detect these small soft tis- 
sue nodules within the low density subcutaneous fat.° 

CASE REPORT 

A 27 year old man with a history of post 

meningitic mental retardation and congenital giant hairy 

naevus presented with high fever and abdominal pain 

for 3 days. 

Examination revealed a temperature of 38° 

C and gross hepatomegaly. There was bilateral lower 

limb pitting oedema. Giant hairy naevus over the 

anterior abdomen and back were noted. Apart from 

jaundice developing from the 4th day of admission, 

there were no other significant clinical findings. 

Laboratory investigations showed 

leucocytosis of 23,100/dl with raised polymorpho- 

nuclear cells (86%). Liver function tests were abnor- 

mal : raised bilirubin 76 umol/I, alkaline phosphatase 

519 U/L, ALT 185 U/L and AST 620 U/L. Hepatitis 

B surface antigen was negative, serum alpha-fetopro- 

tein was normal. The initial clinical diagnosis was 

hepatobiliary sepsis. 

The abdominal X-ray showed hepatomegaly. 

Ultrasound confirmed this but no focal intrahepatic 

lesions nor biliary abnormality were noted. 

Abdominal CT scan showed diffuse inhomogenous 

hypodensities in the left hepatic lobe with scattered 

hypodensities in the right lobe. Small nodular 

deposits were present on the liver surface (Fig. 1,2). 

The portal vein and inferior vena cava were patent, 
but the latter was narrowed at its intrahepatic course. 
The left hepatic vein was incompletely demonstrated. 

Some ascitic fluid was present. No lymphadenopathy 

was discerned but small subcutaneous nodules were 

noted in the abdominal wall (Fig. 3). Bilateral basal 

lung consolidation and effusions were associated. 

The classic triad of abdominal pain, ascites: 
and hepatomegaly together with the typical CT 

features indicate the diagnosis of Budd-Chiari 

syndrome, secondary to metastatic disease. The 

finding of multiple subcutaneous nodules and the 

known risk of malignant melanoma in congenital giant 
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hairy naevus strongly suggest melanoma to be the 

primary tumour. 

At diagnostic laparoscopy, the liver was found 

to be completely replaced by melanoma deposits (Fig. 

4) with a metastatic deposit at the greater omentum. 

Clear straw coloured ascitic fluid was seen. The 

patient’s condition deteriorated soon after and he 

succumbed a week after the laparoscopy. 

DISCUSSION 

Congenital giant hairy naevus is a rare birth- 

mark, occurring in about one in 500,000 newborn, 

The risk of developing malignant melanoma in such 

patients is estimated to be 100 times greater than that 

of the ordinary acquired naevus.* 

Malignant melanoma is the most malignant skin 

cancer and unpredictable in its behaviour.’ The 

disease may be localized or widely metastatic at 

initial clinical presentation. The most common sites of 

metastases are the lymph nodes, lung, liver and brain. 
The incidence of skin and subcutaneous metastases 

ranges from 9 to 11% of cases.'* 

In the liver, melanoma metastases are often 

multiple with nodules ranging in size from 0.5 to 

6 cm.'° Ina series of 27 patients by Das Gupta, 25 

had multiple hepatic nodules while in one, the entire 

left lobe was replaced by tumour and in the other, 

there was marked capsular infiltration with normal 

parenchyma."° Metastatic disease is a known cause 
of Budd-Chiari syndrome, with either global or seg- 

mental obstruction of hepatic venous outflow. Ob- 

struction may be at the level of the inferior vena cava, 

hepatic veins or small centrilobular veins."' In our pa- 
tient, there was veno-occlusive disease involving ob- 

struction at the small centrilobular veins of the left lobe. 

Though malignant melanoma is a 

hypervascular tumour, its hepatic metastases may 

appear hypodense on contrast enhanced CT." In 
patients with hepatic metastases, the incidence of 

concurrent metastases to the subcutaneous layer and/ 
or musculoskeletal system increases to 47%," 

Subcutaneous melanoma metastases are 

eminently detectable by CT due to the contrast 

between these soft tissue density nodules and the 

adjacent lower density subcutaneous fat. However, 

January - April 1997. Volume III Number I 

they are subtle because of their small size and the 

peripheral location.'? Subcutaneous metastases also 

occur in lung and ovarian cancers.° Less commonly, 

they are associated with carcinomas of the stomach, 

kidney and breast.'* Metastatic subcutaneous nod- 

ules may arise in locations remote from the site of the 

primary tumour.'*"4 

Differentiation must be made between these 

and benign subcutaneous nodules such as sebaceous 

cysts and injection granulomas. The presence of 

calcium suggests injection granulomas. Sebaceous 

cysts are often located just beneath the skin surface 

as opposed to metastases which may be deeper and 

distant from the surface. Furthermore, multiplicity of 

lesions or an increase in size or number on repeat 

scans are pointers towards malignancy.'? 
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Fig.1 Post contrast scan shows diffuse inhomogenous hypodensities in the left he 

patic lobe and parts of the right lobe. The intra-hepatic inferior vena 

cava is compressed with incomplete visualisation of the left hepatic vein. 

  

Fig.2 Close up view shows nodular deposits on the left hepatic lobe surface. 

The portal vein is patent. 
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Fig.3 Ascitic fluid is present. Subcutaneous melanoma metastases are present at 

the left lateral abdominal wall. 

  
Fig. 4 Laparoscopic image showing blackish melanoma deposits on the 

liver. 
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RENAL LYMPHOMA IN AN HIV POSITIVE PATIENT 

Chirote SUCHATO', Patchrin PEKANAN!’, 

Udom HARINSUT*’ 

ABSTRACT 

Renal lymphoma was presented in an HIV positive patient. The patient was a 

52-year-old man with right upper quadrant tenderness. An infiltrative border soft tissue 

mass was found mainly at right renal hilum. The mass showed lower signal on both T1 W 

and T2W images and created no significant contrast enhancement. 

INTRODUCTION 

Primary renal lymphoma is very rare, because 

kidneys do not contain lymphatic tissue.'? Secondary 

renal involvement, especially in non-Hodgkin 

lymphoma is more common and is found in one third 

of patients with this disease at autopsy.** Eleven per- 

cent of patients with AIDS and lymphoma have renal 

involvement.’ The kidney involvement in lymphoma 

may be caused by hematogenous dissemination, or 

by direct infiltration originating from neighboring lymph 

nodes. The clinical symptoms are fairly nonspecific.'® 

CASE REPORT 

A 52-year-old man had tenderness at right 

upper quadrant. Bimanual palpation showed fullness 

sensation of right side. The patient was a known case 

of chronic viral B hepatitis and positive anti HIV. Com- 

plete blood count and urine examination showed no 

abnormality. Bulgy and blurred contour of right psoas 

muscle, lateral deviation of right kidney, pressure 

effect on distal right renal pelvis and upper ureter 

was seen at VP study. I.V. contrast enhancement 

CT scan revealed an infiltrative border, soft tissue 

mass, size 5X7X10 cm, between right kidney and 
right psoas muscle, extending to renal sinus region or 

from central sinus to medial perinephric area (Fig. 1). 
Involvement of the renal parenchyma was probably 

present at middle-lower pole area. The mass did not 

enhance significantly (Fig. 2). On T1W, and T2W 

the signal of the mass was lower than the renal paren- 

chyma; the mass is slightly brighter on T2 WI and 

showed no significant contrast enhancement with 

Magnevist (Fig. 3). 

Malignant lymphoma involving medial and lower 

aspect of right kidney, perinephric and peripelvic fatty 

tissue, and the wall of renal vein was found at surgery 

and pathology. There was no lymph nodes involve- 

ment. 

DISCUSSION 

On CT, renal lymphoma may manifest in vari- 

ous ways, with bilateral renal involvement in about 

75% of cases. Various patterns of involvement are 

detected only after i.v. contrast medium is adminis- 

tered.'*”'> The following types of renal involvement 
may be seen: (1) multinodular changes (45%-mild to 

moderate enhancement after i.v. contrast administra- 

tion is seen in the mostly 1-5 cm large, mainly cortical 

nodules, (2) Circumscribed intrarenal lesions (15%) 

(3) diffuse bilateral involvement without circumscri- 
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bed tumors (10%), with pronounced kidney enlarge- 

ment and unilaterally or bilaterally decreased or ab- 

sent contrast excretion (4) infiltration ofthe kidney 

originating from other retroperitoneal lymphoma lo- 
calization (25%): soft tissue tumor extending into the 

kidney, often without changes in renal function, but 

with obstruction (depending on the site of the in- 
volvement), (5) renal sinus lymphoma: soft tissue 

infiltration surrounding the renal pelvis and the proxi- 
mal ureter, infiltrating the pyramids. 

Samelka’® studied non-Hodkin’s lymphoma of 
the kidneys in twelve patients by MRI, observed three 

types of renal involvement: (1) large paraaortic retro- 

peritoneal masses with extension into the renal hilum, 

the subcapsular space, or both (2) unilateral diffuse 

infiltration of the renal parenchyma (3) focal rounded 
intraparenchymal masses. Untreated lymphoma was 

slightly hypointense relative to the renal cortex on T1- 

weighted images and was heterogenous and slightly 

hypointense or isointense on T2-weighted images. 
Enhancement of lymphomatous tissue was mildly 

January - April 1997. Volume III Number I 

heterogenous and was minimal on early images after 

gadolinium enhancement and remained minimal on 

late contrast enhanced images in most tumer masses. 

No central necrosis of tumor was identified, and no 
renal vein thrombus was present. The patients who 
presented as a large paraortic mass showed dimin- 

ished renal cortical perfusion of the involved kidney. 
All of these patients also had tumor extension into the 

renal hilum. 

Lymphoma is characterized by conglomerate 

masses of monotonous cellularity that usually contain 
few small blood vessels.'®'’ Hypovascular solid tis- 
sues have long T1 values and are generally low in 

signal intensity of T1-weighted images. Such tissue 
enhances minimally with contrast agents, particularly 
on early enhanced images.'* Untreated tumors that 
were hypointense to isointense in signal intensity rela- 

tive to the renal cortex on T2-weighted images also 

reflected the hypovascular nature of those untreated 
tumors. 

  
Fig. 1 

obstructive hydronephrosis. 
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Fig. 2 I.V. contrast enhanced CT scan revealed an infiltrative border solid 

mass at right renal hilum, extending to renal sinus and medial perinephric 
tissue.
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Fig. 3A 
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Coronal view T1 WI, post Gadolinium enhancement of the mass 

showed low signal mass at right renal sinus, hilum and medial 

perinephric area, no psoas muscle invasion. The renal parenchymal 

was equivocally invaded. 
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Fig.3B = T2WI axial view ofthe lesion showed slightly increased signal in 

the mass, but the signal was still lowered than the kidney 
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AN EARLY GASTRIC CANCER 

Supranee NIRAPATHAPONGPORN", Patchrin PEKANAN'”, 

Janjira CHATCHAVALA"™, Jaroen SUWANWILAP 

ABSTRACT 

An early gastric carcinoma was presented in a 55-year-old woman who suffered from 

chronic neutropenia and indigestion. Upper GI series were performed twice and the lesion 

at both examinations was similar. It appeared as a plaque like elevation, small ulcer craters 

surrounding by nodular mucosa and was interpreted as erosive antral gastritis. Biopsy of the 

lesion revealed mucosal spread of cancer. Biopsy should be performed in such lesion. 

INTRODUCTION 

During the past decade, attention has been 

focused on the role of double contrast barium studies 

and endoscopy for the early diagnosis of gastric 

cancer. The Japanese have had tremendous success 

in detecting early gastric cancer by mass screening of 

the adult population with these techniques. 

Most adenocarcinomas of the stomach are 

diagnosed at an advanced stage. By definition, 

advanced lesions have invaded the muscularis 

propria, and they are usually associated with 

metastases to regional lymph nodes or other local or 

distant structures. In contrast, early gastric cancers 

are defined histologically as cancers in which malig- 

nant invasion is limited to the mucosa or submucosa, 

regardless of the presence of lymph node metas- 

tases.'? Early gastric cancers are curable lesions with 
5-year survival rates of more than 90%. So the de- 

tection of an early cancer lesion of the stomach is an 

important task for radiologists. 

CASE REPORT 

This 55-year-old lady, has been followed up 

for mild chronic neutropenia for the past 9 years; her 

CBC revealed WBC running between 3000-5000 

cu/mm. Due to only having mild degree of periodic 

neutropenia and she has never have any problem 

causing by the low WBC, the bone marrow study 

was not done. She has been given Folic acid 

1 tab/day and has been doing fine. One year ago, 

she developed indigestion, the UGI revealed mild 

erosive gastritis at the distal gastric body and at 

antrum (Fig. 1). She was consulted for a gastroscope 

but the patient was unable to swallow the gastroscope. 

She was instructed by the gastro-enterologist to 

continue Zantac and re-X-ray of the UGI tract in the 

next 3 weeks if the lesion was still present. She 

became well after the medication and did not return 

to see the gastroenterologist. Another year later, she 

appeared for a general physical check up. UGI 

series was again performed due to her complaint of 

abdominal discomfort. The UGI series revealed 

erosive antral gastritis (Fig.2). Gastroscope was 

performed under general anesthesia. Few shallow 

ulcers was found at the incisura angularis and ulcer 

with edema and bleeding was noted at the ridge of 

incisura. The biopsy was performed from the ulcer- 

ative lesions. Histology revealed fragments of 

diffuse type of infiltrative adeno-carcinoma. The 
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metastatic work up showed no evidence of 

metastases. Radical subtotal gastrectomy was per- 

formed. Histology revealed signet ring type gastric 

carcinoma involving lesser curvature ofthe antrum. 

The tumor was present in the mucosa as multiple iso- 

lated islands and small sheets. No lymphatic or vas- 

cular invasion was seen. The lines of excision and 

omentum was not involved. There was no metastases 

to the available regional lymph nodes. The uninvolved 

mucosa showed moderate chronic gastritis and mild 

intestinal metaplasia. 

DISCUSSION 

The double contrast upper gastrointestinal 

examination has been widely recognized as the best 

radiologic technique for diagnosing early gastric 

cancer.'* The Japanese Endoscopic Society has 

divided these lesions into three basic types.’ 

Type I early gastric cancers typically appear as 

small, elevated lesions in the stomach.** Because 

ret 
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adenomatous polyps may undergo malignant degen- 

eration, the possibility of early gastric cancer should 

be suspected for any sessile or pedunculated polyps 

greater than 1 cm. in size. Other type I lesions may 
protrude considerably into the lumen and still be clas- 

sified histologically as early gastric cancers.° Thus, 
polypoid carcinomas cannot be definitively diagnosed 

as early or advanced lesions on the basis of the ra- 

diographic findings. 

Type II early gastric cancers are superficial le- 

sions with elevated (IIa), flat (IIb), or depressed (IIc) 

components. These lesions may be manifested by 

plaque like elevations, mucosal nodularity, shallow 

areas of ulceration, or some combination of these 

findings.** Occasionally type II lesions may be quite 

extensive and involve a considerable surface area of 

the stomach. 

Type III early gastric cancers are typically 

characterized by shallow, irregular ulcer craters with 

nodularity of the adjacent mucosa and clubbing, 

fusion, or amputation of radiating folds.'*° 

  
Fig. 1 UGI series in March 1995, the lesion was seen at the gastric antrum as mixed plaque like 

elevations, mucosal nodularity and shallow ulcerations. Irregularity of the mucosa at the lesser 

curvature of the gastric antrum was presented. These lesions appeared somewhat similar to the 

erosive gastritis. 
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Although some lesions with an equivocal or 

suspicious appearance are found to be benign ulcers, 

endoscopy and biopsy should be performed for all 

lesions with suspicious radiographic findings to avoid 
missing early cancers. 

About 70% of the ulcers in type IIc or III early 

gastric cancers are reported to undergo significant 

healing on medical treatment. It has been postulated 
that these cancers are characterized by a cycle of 

ulceration, healing, and recurrent ulceration. Rarely, 
complete healing of malignant ulcers has also been 

described.* However, malignancy may still be 

suspected on follow-up barium studies if mucosal 

nodularity or other abnormalities are detected at the 

site of the previous ulcer. 

Early gastric cancers may appear radiographi- 

cally as depressed (ulcerated), elevated (polypoid), 

or superficial lesions. Ulcerated cancers must be 

distinguished from benign gastric ulcers. Occasion- 

eee sO Tm 
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ally, early gastric lymphomas may also appear as 

ulcerated lesions. Polypoid cancers must be distin- 

guished from adenomatous or hyperplastic polyps or 

other benign or malignant tumors in the stomach. 

Finally, superficial cancers must be distinguished from 
a focal area of gastritis or intestinal metaplasia. When 

early gastric cancer is suspected on the basis of barium 

studies, endoscopy and biopsy are required for a 

definitive diagnosis. 

Patients with advanced gastric carcinoma have 

a dismal prognosis, with 5-year survival rates of only 

3 to 21%." In contrast, patients with early gastric 
cancer have 5-year survival rates of 85 to 100%.'*'® 

Early detection of these lesions is therefore essential 

for improving survival of patients. Because it is 

frequently not possible to distinguish early gastric 

cancer from advanced carcinoma on preoperative 

studies, an aggressive surgical approach is justified 

for all patients with resectable lesions. 

  
Fig.2_ UGI series in March 1996, the lesion noted at the gastric antrum was seen similar to that in 1995. 
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MR IMAGING OF THE BRAIN IN WILSON'S DISEASE. 

O. CHAWALPARIT, K. DANPUKDEE, S. SUTHIPONGCHAI, 

P. CHIEWVIT, A. CHUROJANA, W. APICHONKIT 

ABSTRACT 

Four cases of proven Wilson’s disease underwent MRI studies of brain. The 

characteristic appearance of the putaminal lesion with high and low intensity spots 

centrally and high intensity “frame” peripherally was shown on T2WI.-TSE in three 

neurologically symptomatic patients. We also found that the gradient echo imaging 

showed low signal intensity not more pronouncely than the spin echo imaging. The 

mid brain,brain stem and cerebellar lesions were also seen in symptomatic patients. 

Some good correlation of the neurological examinations and MRI findings were found. 

Key Words: Wilson’s disease, MR.Imaging 

Wilson’s disease or hepatolenticular degen- 

eration is an uncommon autosomally recessive 

inherited disorder of copper metabolism charac- 

terized by abnormal deposition of copper in vari- 

ous tissues,most notable in brain and liver. Al- 

though it is rare,early diagnosis and prompt treat- 

ment can prevent the devastating neurologic 

sequelae of the untreated illness. In this report,we 

described the magnetic resonance (MR) findings 

in various pulse sequences and some clinical cor- 

relation of the patients. 

MATERIALS AND METHODS 

We have studied four male patients with 

clinically and biochemically proven of Wilson’s 

disease. The age of the patients are between 11 
and 24 years. The magnetic resonance images 

(MRI) of the brain were done with 1.5 Tesla mag- 

net (Philips Gyroscan). In all patients,axial scan 

was done in T1 WI and dual T2WI-TSE (Turbo- 

spin echo) (TR/TE =450/15;2000/25,120). The 

TSE is the fast spin echo technique in this ma- 

chine. The sagittal T] WI-TSE and coronal T2WI- 

TSE were also obtained. The axial fast field echo 

(FFE) was also done in three of the four patients 

(TR/TE/FA =600/15/25). The FFE is the gradient 

echo imaging in this machine. 

RESULTS 

Three of the four patients have neurologi- 

cal symptoms and signs as shown in Table 1. The 

fourth patient came to the hospital with liver dis- 

ease and abnormal liver function test but no ab- 

normal neurological symptom and sign. 

The MRI findings are also summarized in 

the table. All patients who have neurological defi- 

cits show abnormalities on MRI. The common 

finding is the abnormality of both basal ganglions 

especially the lentiform nucleus. In the center of 

the putamen,there is spots of hypointensity on both 

T1WI and T2WI interspersed with spots of high 

intensity on T2WI. The periphery shows a band 

of high intensity surrounding the putamen ap- 

peared to “frame” the putamen (Fig.1A).Only one 

case shows abnormal high intensity in the globus 

pallidus on T2 WI (Fig.2). The caudate nucleus was 

involved in varying degree in all three patients. 

In gradient echo imaging of the two symp- 

tomatic patients,the abnormal low signal intensity 

in the putamen appears not more pronoucedly than 

that as shown on T2WI-TSE (Fig.1B). In the 

asymptomatic patient,the GEI reveals no abnor- 

mality as well as T2WI-TSE (Fig.3). 

All symptomatic patients have abnormal 
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high intensity in the mid brain or lower brain 

stem,but no good correlated symptoms can be 

done. The patient who has rigidity and 

bradykinesia (Case #2) has abnormal high inten- 

sity in the dentate nucleus as well as the red 

nucleus and periaqueductal gray matter,while the 

patient who has lesion in mid brain (Case #1) 

shows no other neurological symptoms except 

dysarthria. 

DISCUSSION 

Wilson’s disease was first described by 

Kinear Wilson in 1912. The pathological changes 

in the central nervous system are always associ- 

ated with increased tissue copper content. The 

toxic copper substances interfere with enzymatic 

activity or damage cellular structure. 

Many articles have dealt with computed 

ACS- eyvensraN 

Fig.1A Axial T2WI of the patient No.1 shows 

characteristic hypointensity and hyperin- 

tensity lesion in the putamen and cau- 

date nucleus. Notethe “frame” appea- 

rance of the putamen. 
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tomography and MRI findings in the brain in 

Wilson’s disease. The most common described 

abnormality is the lesion in basal ganglion. In the 
earlier studies of MRI using low field magnet,only 

high intensity was noted in the affected parts of 

the brain! In the later articles,high field MRI have 

also shown low intensity in the lesion.4°°°? The 

typical findings on MRI are high intensity in the 

putamen,caudate nucleus and globus pallidus bi- 

laterally.'°4*°78 In the putamen,low intensity of 
the lesion seen on T2WI but high intensity band 

in the periphery,mainly lateral,appeared to frame 

the the putamen have been described.*’ In our 
cases,there is also spots of high intensity inter- 

spersed with low intensity in the center of the 

putamen. The possible pathologic explanation is 

the cavitating degeneration of the neuronal tissue 

with deposition of iron and/or copper.** 
The susceptibility effect is more pronounced 

  
Fig. 1B Axial GEI of the same level shows 

the same changes of the basal ganglions.
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Fig. 2 Axial T2WI of the patient No.2 shows 

abnormal signal intensity in the basal 

ganglions. Note the high intensity in the 

globus pallidus. 

  
A 
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in increasing magnetic field,compartmentalization 

of the paramagnetic substances,prolonged TE,and 

gradient echo pulse sequences. The blooming ap- 
pearance in the paramagnetic deposition area is 

the suggestive evidence. In our cases,we noticed 

no blooming effect on gradient echo images. The 

explanation of low intensity may be not simply 

intracellular accumulation of the paramagnetics. 

Eventhough there are many reports about the low 

intensity on T2WI,no report has been done on gra- 

dient echo images to detect the deposition of 

paramagnetics in the basal ganglion of the 

Wilson’s disease. We think that more cases are 

needed to evaluate the benefit of the gradient echo 

imaging in detecting very early copper or iron 

deposition in the brain before seen by spin-echo 

imaging. However,in our study it seems to be 

likely that,the gradient echo images will not be 

more sensitive in this matter. 

Aisen et al' studied 23 patients with 

Wilson’s disease and found good correlation 

between the neurological examination and the 

MRI findings. Many articles were also reported 

the same result.**” In our study we found some 

  
B 

Fig.3 (A,B) : Axial T2WI and GEI of the patient No.4 shows no abnormal intensity in the basal ganglion.
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correlation of the clinical and MRI findings.We 

also found abnormality in the mid brain,lower pons 

and cerebellum. The severity of the neurological 

examination cannot be explained by the only find- 

ings of the lesion in the brain stem,suggestive of 

the significant cooperative function of the 

supratentorial,brain stem and infratentorial 

neural tissue. 
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ULTRASONOGRAPHY OF SMALL INTESTINAL INTUSSUSCEPTION IN 

NEUROFIBROMATOSIS: A CASE REPORT 

Pannee VISRUTARATNA 

Pisit WATTANARUANGKOWIT 

Kanokporn ORANRATANACHAI 

ABSTRACT 

Ultrasonographic diagnosis of intussusception is now a part of standard clinical 

practice. There are reports in the literature in which ultrasonography enabled the identifica- 

tion of their underlying causes; however, there has been no report of ultrasonographic fea- 

tures of intussusception caused by a neurofibroma. 

We report a case of small intestinal intussusception caused by a neurofibroma. Ultra- 

sound of the abdomen revealed concentric rings with the lead point formed a complex mass 

in the center of the intussusception. This was proven on operative and pathological findings. 

INTRODUCTION 

Intussusception is the leading cause of in- 

testinal obstruction in children, however, in adults 

it is rare and accounting for 5%-16% of all intussus- 

ceptions.' About 90% of adult intussusceptions oc- 

cur in the small or large bowel, and over 90% have 

a demonstrable causes. Of the small-bowel intussus- 

ception, 17% were due to malignant tumors and 40% 

to benign tumors.” Ultrasonography is considered 

positive for intussusception if'a “target sign” or “con- 

centric rings” is seen in transverse section and a 

“pseudokidney” or “sandwich” sign is seen in longitu- 

dinal section. Ultrasound of intussusception with lead 

points due to various causes were reported,*“ how- 
ever as far as we know, there is no publication of the 

ultrasonographic findings of intussusception due to a 

neurofibroma. 

CASE REPORT 

A 41-year old woman presented with a his- 

tory of intermittent abdominal pain for 2 months. 

On physical examination, there was a 10 cm diam- 

eter soft tissue mass at mid abdomen. The mass 

was movable and there was no tenderness on pal- 

pation. Multiple cutaneous neurofibromas occur- 

ring predominantly over the trunk and the fore- 

arms were noted. Multiple cafe’ au lait spots were 

also present. The vital signs were normal. 

Ultrasonography was performed and showed a 

“sandwich” sign in longitudinal section in the left 

side abdomen. Transverse section through the 

apex of the intussusception showed a complex 

mass, about 2.6X4.3 cm in dimensions causing 

pressure effect on the compressed echogenic mu- 

cosa [Fig 1]. Eleven days later barium enema was 
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done and revealed a soft tissue mass in the right side 

of pelvic cavity causing pressure effect on the cecum, 

appendix, and terminal ileum [Fig 2]. There was also 

a soft tissue mass causing cresent shadow on the dis- 

tal ileum in the right iliac fossa. Repeated 

ultrasonography showed a “concentric rings” with 

a complex mass at the center in the right lower 

abdomen [Fig 3]. There was no mass in the left 

side abdomen. Explore laparatomy was performed 

6 days later. Intussusception of proximal ileum into 

  
Fig 1 Transverse section through the apex of the 

intussusception shows a “concentricrings” 
typical for intussusception. A complex mass 
is seen in the center of the lesion and causes 

pressure effect on the echogenic mucosa. 
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distal jejunum and numerous palpable polypoid 

masses along jejunum and ileum (about 1.5 feet 

from ligament of Trietz to 3.5 feet from ileocecal valve) 
were seen. Small bowel resection at 1.5 feet from 

ligament of Trietz and at 3.5 feet from ileocecal valve 

and end to end anastomosis were performed. Patho- 

logical findings showed 40 neurofibromas in the sub- 

mucosa of resected jejunum and ileum. The largest 

lesion was about 5 cm in diameter and thought to 

cause intussusception. 

DISCUSSION 

Neurofibromatosis is a mesodermal and ecto- 

dermal dysplasia with a broad spectrum of clinical 

  
Fig. 2 Barium enema ( post-evacuation film ) shows 

extrinsic pressure effecton the cecum, ap 
pendix and terminal ileum. A soft tissue mass 

causing acresent shadow on the distal ileum 

is seen in the right iliac fossa.
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Fig 3. Repeated ultrasound reveals “concentric rings” with a complex mass at the center of the lesion. 

and radiological findings. The disease is character- 

ized by multiple, soft, sessile or pedunculated skin 

nodules of varying sizes and areas of cutaneous pig- 

mentation (cafe’ au lait spot). The gastrointestinal tract 

is involved in 25% of patients with neurofibromatosis.° 
The ileum is most frequently involved. They usually 

arise from subserosal nerves, Auerbach plexus, or 

less often from the submucosal plexus. The submu- 

cosal lesions are more likely to cause symptoms of 

recurrent melena or obstruction from intussusception. 

The ultrasonographic findings of intussuscep- 
tion is widely recognized. The intussuceptum contained 

within the intussuscepiens has been described as a 

“target” image with double concentric rings in the trans- 

verse section. The echogenic center of the lesion is 

45 

formed by the compressed mucosa. The center of 

the simple intussusception is always a round echogenic 

area in the transverse section. When a lead point is 

present, the uniform echogenic center of the intus- 

susception is replaced by a complex mass lesion. The 

echo pattern of this complex mass depends on the 

nature of the lead point. When a bowel loop, such as 

an inverted Meckel’s diverticulum or appendix is 

present, a complex mass formed by convoluted bowel 

loops. When a polyp or tumor is present, a polypoid 

mass arising from the intussusceptum is seen.’ Eustace 

S, et al.‘ reported a patient with colonic lipoma-in- 

duced intussusception who had increase both in size 

and echogenicity of the inner core of the leading edge 

of intussusception.
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Although the ultrasonographic findings ofa com- 

plex mass seen in this patient can be seen in intussus- 

ception from other causes, when one encountered a 

patient with the characteristic skin lesions of 

neurofibromatosis with a complex mass causing in- 

tussusception, the diagnosis of a neurofibroma caus- 

ing intussusception should be the first consideration. 
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ESOPHAGEAL TUBERCULOSIS IN AN HIV-INFECTED CHILD 

Pannee VISRUTARATNA, MD, Wittanee NA CHIANGMAI, MD 

ABSTRACT 

We describe an unusual case, a young girl with perinatal infection of HIV who 

presented with chronic dry cough. Mediastinal lymphadenopathy and left pleural effusion 

were noted on her chest film. Esophagography revealed a fistula between the esophagus and 

the left main bronchus. Barium in the left thoracostomy tube was also seen after 

esophagography. Gastric washings were positive for acid fast bacilli. Treatment with 

antituberculous drugs was successful, and a follow-up chest film showed smaller mediastinal 

lymph nodes and no left pleural effusion. 

INTRODUCTION 

Around the world, tuberculosis (TB) has 

emer-ged as the most common opportunistic infec- 

tion in patients with human immunodeficiency virus 

(HIV). Not only are increasing instances of TB seen 

in these patients but the disease is more virulent. TB 

of the esophagus has been reported in patients with 

advanced pulmonary TB, patients with miliary TB, 

and also in children with primary TB infection.' Since 
the advent of drugs to combat TB effectively, 

esophageal involvement with TB has been rare. 

However, with the acquired immunodeficiency 

syndrome (AIDS) epidemic, an increase in the 

incidence of thoracic and extrathoracic mycobacte- 

rial disease has been observed. We describe an HIV- 

infected child with an esopha-gobronchial fistula and 
a bron-chopleural fistula resulting from TB. 

CASE REPORT 

A 1-year-9-month-old girl presented with a dry 

cough which had persisted for 1 month. She had 

received antibiotics, antitussives and a bronchodilator 

from another hospital. However, she still had a 

severe cough and dyspnea. She had contacted HIV 

perinatally. On physical examination she had subcostal 

retraction. Respirations were 58/min, pulse was 140/ 

min, and her temperature was 38 degrees Celsius. 

She was cachectic. Oral thrush and pale conjunctiva 

were noted. Breathing sounds were not as loud as 

usual and rhonchi were heard in the left lower lung. 

The liver was palpable 3 cm below the right costal 

margin. 

A chest film on admission (Fig 1) showed 

widening of the mediastinum because of enlarged 

lymph nodes and left pleural effusion. Left 

pleurocentesis produced milky fluid, which contained 

1057 mg/dl of triglycerides, 4.7 g/dl of proteins, 112 

g/dl of sugar and 343 units/L of LDH. There were 
3250 cells/cu.mm.. 90% of these were lymphocytes 
and 10% were neutrophils. Gram stain was negative. 

A smear for acid-fast bacilli was negative. Turbidity 

remained after addition of a few drops of 10% KOH, 
which indicated that the fluid had no chyle. 

Intercostal drainage (ICD) was performed on the left 

chest. A sample of the type of milk she usually drank 

was analyzed. Its chemical composition was similar 

to that of the pleural fluid. A green syrup was dripped 

into her nasogastric (NG) tube; a green fluid was seen 

in the ICD tube. Esophagography was done by 

injecting barium into the NG tube with its tip at the 

mid thoracic esophagus. This showed a fistula 
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between the esophagus and the left main bronchus _ of a pre-existing esophageal mucosal lesion by 

(Fig 2). We could not demonstrate a fistula between swallowed tuberculous sputum;.? Extension from 

the left main bronchus and pleural cavity, although pharyngeal or laryngeal TB;.’ Extension from caseating 

barium sulfate was seen in the ICD tube. mediastinal or hilar nodes or a TB spine;.‘ Involve- 
ment in the course of miliary tuberculosis. The most 

Gastric washings for acid-fast bacilli were posi- _ likely mechanism for our patient is that mycobacteria 

tive. The patient received antituberculous drugsand _ invaded her esophagus from adjacent mediastinal 

underwent gastrostomy for feeding. After2 months —_ lymphnodes. Mycobacteria can spread to the esopha- 

the ICD tube was removed because there was no __ gus by transmural inflammation from infected and often 

more pleural fluid. She was finally discharged aftera necrotic mediastinal lymph nodes, with associated 

2 1/2 month stay. A follow-up chest film (Fig 3) _ fistulas and formation of sinuses. 
showed smaller mediastinal lymph nodes and no left 

pleural effusion. 

DISCUSSION 

Esophageal TB is rare and has been found in 
only 1% of cases presenting with TB.' Most 

esophageal TB patients present with dysphagia. 

Rubinstein et al,’ proposed four mechanisms for the 
spread of mycobacteria to the esophagus:. Infection 

  
Fig .1 Chest film shows widening of the mediasti- Fig. 2 Esophagogram shows a fistula (arrow) 

num from enlarged lymph nodes, left pleural between the esophagus and the left main bron 

effusion, and infiltration of the left lower lobe. chus, ICD tube in the left chest ,and opacificat- 
ion of the left hemithorax. 
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Fig.3 A follow-up chest film shows smaller medi- 

astinal lymph nodes, with no left pleural 

effusion or infiltration of the left lower lobe. 

e 
on liad 

Fistulas between the tracheobronchial tree and 

the esophagus caused by tuberculosis are rare; 

usually they are associated with extensive pulmonary 

and/or mediastinal infection.’ They usually involve 

the right main bronchus. 

Mycobacterial esophagitis in patients with 

AIDS has been reported.** Almost all the reported 
cases were infected by M. tuberculosis. Only one 

patient was infected by M. avium and this infection 

was disseminated.* An esophagogram of patients 

with mycobacterial esophagitis may show deviation 

of the esophagus by enlarged lymph nodes, narrow- 

ing of the lumen, ulceration through the esophageal 

wall, or a fistula into the trachea or the mediastinum. 
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Most cases of M. avium-intracellulare 

infection are disseminated with normal chest films.‘ 

Occasionally a case may have hilar and mediastinal 

lymphadenopathy, parenchymal opacities, nodules, or 

even diffuse fine nodular infiltrations. However, most 

infection is largely extrapulmonary. Although our 

patient’s gastric washings were not cultured for TB, 

we believe that she was infected with M. tuberculo- 

sis because TB is endemic to northern Thailand and 

she responded to antituberculous drugs. 

Although a tracheoesophageal fistula is an 

unusual complication of TB, if there is an HIV- 

infected patient with tracheoesophageal fistula and 

enlarged mediastinal lymph nodes, a diagnosis of 

esophageal TB should be considered. If diagnosed 

early, TB infection and the complicating fistula may 

be treated effectively with antituberculous drugs. Most 

importantly, spread of the disease to other patients 

and health care personnel should be prevented. 
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TUBERCULOUS ABSCESS OF THE THIGH MUSCLE IN A PATIENT 

WITH SYSTEMIC LUPUS ERYTHEMATOSUS 

MR FEATURES IN AN UNUSUAL PRESENTATION OF TUBERCULOSIS 

Dr THOO FEI Ling,’ Dr Thomas CHEE,’ Dr LEONG KENG Hong,’ 

ABSTRACT 

Infections are a major cause of morbidity and mortality in systemic lupus erythematosus 

patients. Although these patients are susceptible to infection, soft tissue infections are rare. 

We report a case of tuberculous abscess and myositis involving the left vastus lateralis muscle 

but with no pulmonary manifestation of tuberculosis. The rare localization of tuberculosis to 

skeletal muscle in this case is likely to be related to immunosuppression from chronic steroid 

therapy and the underlying autoimmune disease. 

CASE REPORT 

A 59 year old lady with a history of systemic 

lupus nephritis,on long term (more than 18 years ) 

low dose steroids, presented with left thigh swelling 

and pain of | year’s duration. she was on prednisolone 

7.5 mg om prior to her presentation. There was no 

history of fever, chills, sweats or antecedent trauma 

during the previous year. Clinically, the patient was 

afebrile. A fluctuant swelling was seen on the lateral 

aspect of the left thigh. No skin erythema was present. 
The white blood cell (WBC) count was 4.8x10°/1 

with an essentially normal differential count. No in- 

fective change was seen on the chest radiograph. 

Radiograph of the left femur did not show significant 

abnormality. 

Magnetic resonance imaging (ME 1.5 T) im- 

ages showed a large cystic collection in the left vastus 

lateralis muscle; the lesion is hypointense on T1 

weighted [ Fig. 1(a) and 2(a) | and hyperintense on 

T2 weighted images [Fig. 1(b) and 2(b) ]. T1- 

weighted image also shows a subtle high signal inten- 

sity surrounding a large cystic hypointense collection 

in the left vastus laterlis muscle. The lesion measured 

approximately 7 cm by 5 cm by 19 cminsize. There 

was adjacent inflammatory change in the left vastus 

lateralis muscle, seen as infiltrative areas of 

hyperintensity seen on T2 weighted images 

[ Fig. 1(b) ]. Following intravenous Gadolinium, there 

was intense peripheral rim and adjacent muscle en- 

hancement [Fig. 1(c) and 2(c) ]. The adjacent muscle 

enhancement corresponded to the areas of 

hyperintensity noted on the T2 weighted images [Fig. 

2(c) |. The overlying skin or subcutaneous tissue was 

not involved. No osteomyelitis was seen in the left 

femur. 

During open biopsy, the left vastus lateralis 

muscle appeared pale and oedematous. The cyst in 

the left vastus lateralis muscle was thick walled. Bi- 

opsy and drainage of the cystic structure was per- 

formed. Histopathological examination of the cyst 

wall showed fibrous tissue with multiple epitheloid 

granulomas with many Langhans type multinucleate 

giant cells. Caseation necrosis was seen. The adja- 
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cent muscle was also involved. Acid fast bacilli (AFB) 

and fungus were not seen. The pathological diagno- 

sis was of necrotising granulomatous inflammation 

suggestive of tuberculosis. 

on follow-up, the patient was found to be 

Mantoux positive (24mm). The AFB culture from 

the biopsy specimen of the left vastus lateralis grew 

Myco Tuberculosis Complex sensitive to Streptomy- 

cin, Rifampicin, Isoniazid and Ethambutol. The find- 

ings were conclusive that this systemic lupus patient 

had tuberculous abscess in the left vastus laterlis muscle 

with adjacent myositis. She was started on 

anti-tuberculosis treatment post-operatively. 

DISCUSSION 

The common presentation of tuberculous 

abcesses is with localized pain and swelling, in the 

involved muscle. There may be accompanying fever, 

malaise, leucocytosis and elevated erythrocyte sedi- 

mentation rate. Serum muscle enzymes may be raised 

but are frequently normal in infective myositis despite 

extensive myonecrosis.' A negative chest radiograph 

in an adult patient, like in this case, does not exclude 

the possibility of musculoskeletal tuberculosis.’ 

The differential diagnosis of the inflammatory 

cystic lesion in the thigh muscle include pyogenic 

abscess and granulomatous abscess. Staphyloccocus 

aureus is the most common causative organism in 

pyogenic abscesses,' others include streptococci and 

gram negative organism. Granulomatous tuberculous 

abscess of the muscle is more often reported in psoas 

abscesses, seen in 5% of case of tuberculous 

spondylitis.? Rarely, such abscesses develop in the 

absence of bone abnormalities. The isolated 
localization of tuberculosis in the skeletal muscle of 

the thigh in this patient is unusual. 
The predisposing factor to tuberculous 

infection in this patient with underlying systemic lupus 

erythematosus is postulated to be chronic steroid 

therapy. Corticosteroid therapy is known to reacti- 
vate latent tuberculous infection. Postulated mecha- 

nisms include suppression of microbiocidal activity, 

macrophage and monocyte response to lymphokines 

and lymphopenia.’ The mechanisms of musculoskel- 
etal spread include hematogenous spread and 
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Fig.1 Coronal MR images of the thigh of the patient. 

(a)Tl-weighted image illustrates the subtle 

high signal intensity surrounding a large cystic 

hypointense collection in the left vastus 

lateralis muscle 

contamination after local injury. As skeletal muscle 

generally is highly resistant to metastatic infections. 

the pathogenesis of tuberculous localization in muscle 

with the development of abscesses is not clear, 

although it is suggested that an initial muscular insult is 

required to allow such localization. Concurrent 

diseases including diabetes, HTV (human immunode- 

ficiency virus), connective tissue disorders and varied 

haematologic disorders further predispose individu- 

als to the development of a muscle infection.‘ It is 

hypothesized that these systemic processes. Which 

result in varying degrees of immunosuppression, like 

local muscle trauma, make the muscle more suscep-
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Fig.1(b) Coronal T2-weighted images demon 

strates a high signal intensity fluid collec 

tion in the left vastus lateralis. Adjacent 

inflammatory change in the left vastus 

lateralis muscle, seen as infiltrative 

areas of hyperintensity. 

tible to infection especially in the setting of transient 

bacteremia. 

As plain radiography provides little clinical 

information regarding the proper diagnosis or the ideal 

site of tissue aspiration, attention has been directed 
towards other imaging techniques. ultrasound, com- 

puterized tomography (CT) and MRI have proved 

helpful in the diagnosis of pyomyositis. discrete 

abscess collection may be seen on ultrasound; their 

internal echoes and through transmission varying with 

the extent of debris.* Sonographically or CT guided 
percutaneous drainage may be helpful in the 

diagnosis and management of muscular abscesses. CT 
findings indicative of muscular abscess include enlarge- 
ment of the muscle(s), effacement of intramuscular 
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Gadolinium enhanced coronal T2- 

weighted image shows enhancement of 
the wall ofthe abscess. 

Fig. 1(c) 

and intermuscular fat planes, fluid or gas collections 
within the involved musculature and a ‘rim’ sign 

(consisting of a rim of increased tissue attenuation that 

enhances after intravenous contrast administration).° 

MR imaging findings include muscle enlargement. 
abscesses characterized by a peripheral rim of 

increased signal intensity on T1-weighted spin echo 

MR images and a central region, representing fluid, 

of intense signal on T2-weighted spin echo MR 

images and by peripheral enhancement after intrave- 

nous Gadolinium, and associated abnormalities of 

subcutaneous edema in some cases.’ The imaging 

findings of pyomyositis is not specific for the caus- 

ative organism and aspiration or surgical drainage is 
often required to diagnose the causative organism.
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Fig.2(a) 

the left vastus lateralis 

  

Fig.2(b) Axial MR image ofthe left thighdemon - 

strates a high signal intensity fluid collec - 
tion in the muscle and increase signal inten- 
sity in the adjacent muscle. 

54 

Axial T1-weighted image of the left thigh showing a hypointense lesion in 

Radionuclide studies with gallium* or indium’ are 

helpful in defining additional nearby or distant ab- 

scesses. 

Surgical procedured including myotomy and 

abscess drainage, when combined with antimicrobial 

therapy, usually ensure resolution.'° 

CONCLUSION 

This case illustrates that tuberculosis abscess 

and myositis, though uncommon, needs to be 

considered in the differential diagnosis of localised 

limb swelling, especially in immunocompromised 

patients. MRI is a sensitive diagnostic aid. 

enabling precise identification of the tissues 

affected and the extent of the involvement.
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Gadolinium enhanced axial image shows enhancement of the wall of 

the abscess and the adjacent muscle which corresponded to the 

areas of increase signal intensity in the T2-weighted image. 
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CONGENITAL CUTIS LAXA: A CASE REPORT 

Pannee VISRUTARATNA,' MD, Kanokporn ORANRATANACHAIL,' MD, 

Aurmporn SRESHTHAPUTRA, MD. 

ABSTRACT 

An infant with congenital cutis laxa, a rare generalized disorder of connective tissue, is 

described. Radiographic manifestations were multiple diverticula of the urinary bladder, and 

a hiatal hernia involving the entire stomach, the right side of the colon and a distal portion of 

the small bowel. 

INTRODUCTION 

Congenital cutis laxa is an inherited disorder of 

connective tissue. At birth, there is a striking laxity of 

the skin, which hangs in pendulous folds all over the 

entire body. This may be especially pronounced on 

the face, giving an appearance of premature aging. 

While it is the changes in the skin which give cutis 

laxa its name, other manifestations of the disorder 

involve the pulmonary, cardiovascular, gastrointes- 

tinal, and genitourinary systems. This report describes 

an infant with cutis laxa, hiatal hernia and bladder 

diverticula. 

CASE REPORT 

A 6-month old boy appeared with congeni- 

tally lax skin. He was the second child, born by ce- 

sarean section at another hospital. His birth weight 

was 4100 grams. After birth, he had neonatal jaun- 

dice, which disappeared after 2 days of phototherapy. 

When he was 3 months old, he went to a private clinic 

because of abdominal pain, where he was advised to 
have achromosome study because of his bizarre face. 

His older sibling looked normal. His growth and de- 
velopment were normal. On physical examination, the 

patient had generalized lax skin (Figs. 1 and 2). He 

also had a fever; his body temperature was 40.2 

degrees Celsius. Everything else was normal. His 

chest film (Fig. 3) showed an air-fluid level in the nght 

lower hemithorax and abnormal air density superim- 

posed on the mediastinum, causing deviation of the 

mediastinum to the left. A barium study was done 

because diaphragmatic hernia was suspected. It 

showed herniation of the stomach into the right lower 

hemithorax and herniation of a loop of the large bowel 

into the thoracic cavity (Figs. 4 and 5). His urine had 

7-8 white blood cells per high power field. Klebsiella 

Pneumoniae grew in a urine culture. After this he 

was given Bactrim for urinary tract infection. Then a 

voiding cystourethrography was done which showed 

multiple bladder diverticula (Fig. 6). Next the patient 

underwent an explore laparotomy, which showed a 

hiatal defect about 3 cm in diameter with 

paraesophageal hernia. The whole stomach, the right 

side of the colon, and a distal portion of the small 

bowel had herniated into the thorax. The surgeon re- 

duced the visceral organs back into the abdominal 

cavity and closed the hiatal defect. Five days after 

surgery, the patient underwent an explore laparotomy 

again because ofa recurrent hernia. At this time, the 

surgeon reduced the stomach back into the abdomi- 

nal cavity and performed an anterior gastropexy, su- 

turing the stomach to the diaphragm and abdominal 

wall. The patient has been well since. 

DISCUSSION 

Cutis laxa is a rare disorder of connective tis- 

sue in which there is reduction in the amount and size 
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Fig.1 Strikingly elderly looking face and huge ears. 

of the elastic fibers.' The etiology is unknown. Both 

congenital and acquired forms have been 

described .2°* Modes of inheritance include autoso- 

mal dominance with variable penetrance, autosomal 

recessiveness present at birth or shortly after birth 

and X-linked recessiveness.' Though time of onset of 

symptoms and clinical presentation may vary in these 

patients, this syndrome is always characterized by 

loose, pendulous, inelastic folds of skin. 

The reported radiologic manifestations include 

pulmonary emphysema,’ hernia,** dilatation and 
tortuousity of blood vessels,’ and diverticula of the 

gastrointestinal and urogenital tracts.** 

In this case, the hiatal hernia which recurred 

after the first surgery, the multiple bladder diverticula; 
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Fig.2 Generalized lax skin is evident in many loose 

olds over back, buttocks, and thighs. 

and the generalized lax skin were the results of ab- 

normality of elastic fibers. The roentgenographic find- 

ings of hiatal hernia and multiple bladder diverticula 

described in this patient can also be seen in patients 

with Ehlers-Danlos syndrome; however, hypere- 

lasticity of the skin, hyperextensible joints, bleeding 

diathesis and soft-tissue calcifications characteristic 

of Ehlers-Danlos syndrome® were lacking in this 

patient. 
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Fig.4 Barium study shows herniationofthe stomach _ Fig.5 Barium study at 10 hours shows herniation of 

into the right lower hemithorax. a portion of large bowel into the thorax. 
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Fig.6 Voiding cystourethrogram shows multiple bladder diverticula. 
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SMOOTH-MUSCLE TUMORS IN CHILDREN WITH AIDS 

Pannee VISRUTARATNA', MD., Chusak SIRIVANICHAI', MD., 

Lumdaun WONGSAWASDIP, MD., and Samreung RANGDAENG', MD. 

ABSTRACT 

Images of multiple hepatic smooth-muscle tumors in a 42-month-old girl and of multiple 

smooth-muscle tumors of the gastrointestinal tract in a 34-month-old boy are described. Both 

children were perinatally human immunodeficiency virus (HIV) positive. 

INTRODUCTION 

Gastrointestinal manifestations of the 

acquired immunodeficiency syndrome (AIDS) in 

children are seen when they have opportunistic 

infections, lymphoproliferative disease, or cancer. ' 

In children with AIDS and cancer, cases of 

lymphoma outnumber cases of Kaposi’s sarcoma. 

Since 1990 smooth-muscle tumors (leiomyomas 

and leiomyosarcomas) have been reported in 

children with AIDS.?“ We describe images of two 

children with smooth-muscle tumors and HIV 

infection. 

CASE REPORT 

CASE 1. - A 42-month-old girl perinatally 

HIV positive was referred for a CT examination 

of the chest because of persistent infiltrates in her 
right lung. She had had frequent episodes of otitis 

media, diarrhea, oral candidiasis, herpetic 

stomatitis, Salmonella bacteremia, and pneumo- 

nia. Physical examination revealed generalized 

lymphadenopathy and hepatosplenomegaly. The 

CT scan showed patchy infiltration in both lungs. 

A hypodense mass about 3 cm in diameter was 

noted in her left liver lobe (Fig. 1). Abdominal 

ultrasonography showed two hypoechoic masses 

with hyperechoic centers (“target” lesions) in the 

liver (Figs. 2 and 3). Enlarged periportal lymph 

nodes and peripancreatic lymph nodes were also 

seen. A fine needle aspiration biopsy was 

performed to check for liver abscesses. The 

specimen had spindle cells. 

Follow-up CT examination at 5 months 

showed that the two hepatic masses had increased 

and had hypodense centers, which might have been 

necrotic tissue (Figs. 4 and 5). Two additional 

masses were also seen in the left liver lobe 

(Fig. 6). At this time, a fine needle aspiration 

biopsy of the right chest revealed acute suppurative 

inflammation. No organisms were found. 

One month later, she developed scalp 

infection from Staphylococcal aureus, which 

subsided after an antibiotic. She has not returned 

to the hospital since then. 

CASE 2. - A 34-month-old boy was 

admitted because of intermittent abdominal pain 

and hematochezia. His father had died from AIDS. 

He had been tested to have HIV-positive at another 

hospital one year before. Physical examination 

revealed multiple cervical lymphadenopathy. On 

palpation, there was no tenderness of the abdomen. 

He had mild hepatosplenomegaly. A barium 

enema showed multiple polypoid filling defects 

mostly about 5 mm in diameter in the rectum, 

sigmoid and colon (Fig. 7). There was a lesion 

about 3 cm in diameter in the ascending colon. 
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Fig 1. Contrast-enhanced CT scan shows a 

hypodense mass (arrow) in left liver 
lobe. 

  

Fig 2. Transverse sonogram shows a “target” 
lesion (arrow) in left liver lobe. 
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Malignant change of this one was suspected. 

Colonoscopy was done and showed to have 

multiple polypoid lesions, about 3-5 mm in 

diameter, scattered throughout the colon. The 

largest was in the ascending colon. A colonoscopic 

biopsy of this lesion showed to be a leiomyo- 

sarcoma. An upper GI study showed a few 

polypoid filling defects in the stomach and 

multiple lesions in the duodenum. The patient did 

not undergo surgery because the lesions were 

scattered throughout his gastrointestinal tract. He 

has not returned to the hospital since then. 

DISCUSSION 

Smooth-muscle tumors can arise in any 

tissue that contains smooth muscle. They are rare 

in pediatric patients.* In the gastrointestinal tract 

frequent symptoms are abdominal pain, 

gastrointestinal bleeding, and intestinal 

obstruction.” All the reported cases in 

  

Fig 3. Transverse sonogram shows a “target” 
lesion (arrow) in caudate lobe of 

liver. Note enlarged lymph node (N) 

adjacent to the head of pancreas.
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immunocompetent patients have had only one 

lesion.’ 

In children with AIDS smooth-muscle 

tumors have been reported in the gastrointestinal 

tract,?“ tracheobronchial tree,” lungs,’ and liver.** 

Most patients, particularly those with tumors in 

the gastrointestinal tract, have had multiple lesions. 

Smooth-muscle tumors in adults with AIDS 

have also been reported. One patient had multiple 
smooth-muscle tumors of the colon and a smooth- 

muscle tumor of the right adrenal gland.’ Another 

patient had two leiomyomas of the liver." 

Multiple factors are likely to predispose 

patients with AIDS to develop cancer, such as 

defective immunosurveillance, the presence of 

multiple coinfecting organisms, chronic antigenic 

stimulation with unregulated polyclonal B-cell 

expansion, abnormal regulation of various growth 

  

Follow-up CT scan with larger mass 

in left liver lobe (arrow). Note 

hypodense center. 
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factors and cytokines, and oncogenesis by the HIV 

itself.? Recently it has been reported that Ebstein- 

Barr virus may contribute to the development of 
leiomyomas and leiomyosarcomas in patients with 

AIDS." 

The ultrasonography of hepatic smooth- 

muscle tumors has been well-circumscribed 

hypoechoic masses in patients with AIDS.*!° 
Some of these masses have had circumferential 

halos.'® CT scans of hepatic smooth-muscle 
tumors in patients with AIDS have shown a 

hypodensity mass,* a homogeneously enhanced 

mass surrounded by an enhancing halo on a 

delayed scan,'® and for a large tumor 

inhomogeneous enhancement with a hypodense 

center.* The ultrasonograms of our first case were 

different; the tumors had “target” lesions. The 

differential diagnosis of “target” lesions in the liver 

includes lymphoma, metastatic tumor, and 

abscess. The CT scans of our case were similar to 

  

Follow-up CT scan shows a 6-cm 

mass (M) in caudate lobe. Note rim 

enhancement, hypodense center, and 

enlarged lymph node (N).



THE ASEAN JOURNAL OF RADIOLOGY 

Contrast-enhanced CT scan shows 

two additional masses (arrows) in left 

liver lobe. Fundus of stomach (s) is 

between the masses. 

previous reports. Small tumors had hypodensity: 
larger tumors had central necrosis. This was 

consistent with the gross pathology of the tumors.* 

For smooth-muscle tumors in the 

gastrointestinal tract, results of barium enema 

examination in our second case were similar to 

one case reported.’ The differential diagnosis of 

multiple colonic polyps with or without ulceration 

in a patient with HIV infection includes Kaposi's 

sarcoma and lymphoma. 

Smooth-muscle tumors have been seen with 

increasing frequency in HIV positive children. 

They should be suspected when a mass or, 

especially, multiple masses are seen. 
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Barium enema (RPO projection) 

shows multiple polypoid filling 

defects (arrows). Scattered through- 

out the rectum, sigmoid and colon. 

Some have central ulceration. Note 

large irregular filling defect (large 

arrow) in ascending colon. 

Fig 7. 
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DIAGNOSIS OF HEPATIC CAVERNOUS HEMANGIOMA USING 
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ABSTRACT 

Thirty-one patients with various focal hepatic lesions suspected of hepatic cavernous 

hemangiomas(HCHs) on liver ultrasonography(US) and/or computed tomography(CT) were 

evaluated by Technetium-99m red blood cell imagings. All patients were studied with blood- 

flow and sequential planar blood-pool images. Additional single-photon emission CT (SPECT) 

images were also performed in 19 patients. Twenty-five patients with scinti-graphic charac- 

teristic of HCH were diagnosed as HCH, 5 proven by angiography and 20 proven by main- 

taining a stable clinical course ranging from 6 to 24 months with the absence of any signs and 

symptoms ofa liver malignancy, either primary or metastatic disease. All except 3 patients 

with a history of hepatitis B or C virus carrier had completely normal liver function tests. Six 

of 25 hemangioma patients had multiple lesions. Twenty-two cases of HCHs were clearly 

diagnosed by planar imagings and the other 3 patients needed SPECT imagings for diagnosis 

of HCHs. The remaining 6 patients, 4 had a final diagnosis as hepatoma proven by angiography 

and liver biopsy, and the other 2 patients were diagnosed as liver metastases proven by 

follow-up clinical course and liver US study. 
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INTRODUCTION 

Hepatic cavernous hemangioma(HCH) is the 

most common benign tumor of the liver. It is the sec- 

ond most common hepatic tumor following hepatic 

metastases. It is usually an incidental finding during 

examination of the liver.' When they are found, they 

may make troublesome in the differential diagnosis, 

especially in patients with known primary malig-nancy 

outside the liver or high risk for developing hepatic 

malignancy. 

HCH is more common in females and can be 

occurred in any age group, but it is most frequently 

found in older patients. Most of these tumors are 

small, discrete and usually solitary, but multiple le- 

sions are also found in about 10% of cases. Most 

HCHsare typically less than 3 cm in diameter, how- 

ever they may grow slowly to large size with increas- 

ing age, which are classified as giant hemangiomas 

when they are larger than 4 cm. The lesions are fre- 

quently found in a subcapsular location and more 

commonly in the ni ght hepatic lobe, especially the 

posterior segment.  HCHs are usually asymptomatic, 

but larger tumors may result in liver enlargement and 

abdominal discomfort secondary to pressure effect 

on adjacent organs. 

Although HCHs are usually asymptomatic 

and require no treatment, the differentiation from 

other hepatic lesions is still important. Several 

noninvasive imaging techniques such as ultrasono- 
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graphy (US), computed tomography(CT), mag- 
netic resonance imaging(MRI)*'*'?* and liver 

scintigraphy with Technetium- 99m labeled red blood 

cells(Tc-99m RBC)” *™ have been used for dif- 

ferential diagnosis HCH from other focal hepatic le- 
sions. Among these mo-dalities, blood-flow and 

sequential planar blood-pool(BP) imagings with/with- 

out single-photon emission CT(SPECT) images 

of the liver with Tc-99m RBC are well recognized 

as a sensitive and specific procedure for the diag- 

nosis of HCH. Definitive diagnosis of a HCH will 

eliminate the need for further workup, because most 

of them require no treatment. 

The purpose of this article is to reiterate the 

usefulness and effectiveness of noninvasive 

Tc-99m RBC liver imagings for the differential 

diagnosis of HCH from other focal hepatic lesions. 

MATERIALS AND METHODS 

Thirty-one patients with various focal hepatic 

lesions suspected of HCHs on liver US and/or CT 

images, were referred for further evaluation with Tc- 

99m RBC imagings. There were 20 women and 11 

men, ranging in age from 36 to 68 years (mean, 50.3). 

Of the 31 patients, 6 had a known primary malig- 

nancy in another site and the focal hepatic lesions were 

found during metastatic workup. The remaining pa- 

tients had no prior evidence of malignancy, 18 of these 

presented with right upper abdominal discomfort, 2 

were known cases of hepatitis B virus carrier, one 

was carrier of hepatitis C virus, and the last 4 pa- 

tients, focal hepatic lesions were found as an inciden- 

tal finding during examination of the liver. 
All patients had Tc-99m RBC imagings per- 

formed with 20 mCi (740 MBq) of Tc-99m labeled 

red blood cells using a modified i in vivo technique 

as described by Callahan et al. The patients were 

positioned under a large-field-of-view gamma cam- 

era, equipped with a low-energy all-purpose parallel 

hole collimator in the projection that best demonstrated 

the lesion as seen on the US and/or CT imagings. 

Blood-flow images of the liver were obtained at 2 

sec per frame for 1 min after a bolus injection. Then, 

sequential planar BP imagings were acquired for 1000 

Kcounts for each image in the same position at 1, 5, 
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15,30 min, | hr and 2 hr after injection. Additional 

projections such as right lateral or oblique views were 

also obtained in some cases. Additional SPECT 

imagings were also performed in 19 patients at 30 

min after injection, by a rotating single-headed gamma 

camera (Apex-SP4 Elscint) equipped with a low-en- 

ergy, all-purpose collimator. SPECT imagings were 

acquired in 128 x 128 matrix, using a 360 degree 

rotation with 60 angular projectional images for 25 

seconds per frame (continuous-shoot technique). The 
total time for SPECT imaging was approximately 25 

minutes. Computerized reconstructions were pro- 

cessed at 1-2 pixel width per slice in the transaxial, 

sagittal and coronal planes. Three dimensional 

imagings were also performed in all patients. 

RESULTS 

Of the 31 patients with various focal hepatic 

lesions evaluated with Tc-99m RBC imagings, 25 pa- 

tients had the scintigraphic characteristic of 

hemangiomas and were diagnosed as HCH, 4 had a 

final diganosis as hepatoma and the last 2 patients 

were diagnosed as liver metastases. Of the 25 

hemangioma patients, 5 proven by angiography and 

20 proven by maintaining a stable clinical course rang- 

ing from 6 to 24 months with no definite signs and 

symptoms ofa liver malignancy, either primary or sec- 

ondary disease. All except 3 patients with a history 

of hepatitis B or C virus carrier also had completely 

normal liver function tests, and had no change in size 

and appearance of the lesions on follow-up US and/ 

or CT images. Twenty-two hemangioma patients 

were diagnosed by planar Tc-99m RBC imagings and 

they all demonstrated definite focal increased BP ac- 

tivity on serial BP imagings, with persistent in uptake 

upto 2 hr after injection. The remaining 3 patients 

had negative planar BP images and needed SPECT 

imagings for the diagnosis of HCHs. 

The 4 patients with a final diagnosis as 

hepatoma were proved by selective angiography and 

liver biopsy. The last 2 patients with liver metastases 

were proved by clinical course and follow-up liver 

imagings with US and liver colloid scan, which re- 

vealed increased in size of the previous lesion with 

multiple new focal lesions seen in the liver. None of
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these 6 patients demonstrated definite focal increased 

BP activity on either delayed planar or SPECT 

images. 

Of the 25 patients with HCHs, 1 1 had no symp- 

toms, and 14 complained of symptoms attributable 

to the lesions discovered such as right upper abdomi- 

nal discomfort and/or pain. All of these patients had 

liver US studies, 15 had CT examination of the liver 

and 5 had selective angiography for the final 

diagnosis. 

The 25 patients had a total of 37 hemangio- 

mas. Nineteen patients had solitary HCH and 6 

patients had multiple lesions. Of the 6 patients with 

multiple HCHs, 3 had 2 lesions and the other 3 had 4 

lesions. These lesions ranged in size from 1.0-12.0 

cm in diameter (average, 3.8 cm), as measured on 

US and/or CT. Seven of these were smaller than 2 

cm, 20 were between 2-4 cm, and 10 were larger 

than 4cm. Of these HCHs, 31 lesions were located 

in the right hepatic lobe and 6 in the left lobe. 
Twenty-five of the 37 HCHs (67.6%) were 

identified on planar Tc-99m RBC imagings and 32 

lesions (86.5%) were identified with the adjunctive 

SPECT images. The sensitivity of Tc-99m RBC 

imagings was 100%(30 of 30 lesions) for HCHs larger 

than or equal to 2 cm in diameter, and for lesions less 

than 2 cm in size, the sensitivity was 28.6% (2 of 7 

lesions). 

Twenty-five of the 37 hemangiomas were 

demonstrated on planar imagings as a focal increased 

BP activity within the liver parenchyma. Seven addi- 

tional lesions were found on SPECT imagings and 

these lesions were 1.5-3.5 cm in diameter, average 

2.1 cm. Twelve HCHs that could not be demon- 

strated by planar BP images, were 1.0-3.5 cm in 

size(mean 1.9 cm), the 3.5 cm lesion was located 

deep inside the liver parenchyma and adjacent to the 

inferior vena cava. Five HCHs that could not be iden- 

tified on SPECT, were 1.0-1.8 cm in size, average 

1.2 cm. The smallest HCH identified with SPECT 

image was 1.5 cm and this lesion was located at 

subcapsular region of the left hepatic lobe, whereas 

2.0 cm was the smallest lesion detected with planar 

BP imaging. 

Of the 32 HCHs found on Tc-99m RBC 

images, 14 revealed normal perfusion, 15 had focal 
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decreased perfusion, and 3 had some areas of 

increased perfusion during the blood-flow studies. 

However, all hemangiomas demonstrated definite 

focal increased BP activity on delayed planar and/or 

SPECT imagings, with persistent in uptake upto 2 hrs 

after injection, which were characteristic of 

hemangiomas. In our study, only hemangiomas 

revealed evidence of focal increased BP activity on 

either delayed planar BP or SPECT images. 

DISCUSSION 

Most of HCHs are asymptomatic and usually 

found as an incidental finding during examination of 

the liver. Itis important to differentiate HCH from 

other focal hepatic lesions, in order to avoid inad- 

vertent needle biopsy of a hemangioma, which can 

result in an extensive bleeding. Noninvasive diagno- 

sis of HCH can be made easily using sequential 

Tc-99m RBC imaging, which is reported to be highly 

sensitive and specific in distinguishing HCH from other 

focal hepatic lesions. » 

HCHs, particularly if they are larger than 2 cm 

in diameter, can be visualized with high accuracy by 

Tc-99m RBC imaging. Like in our study, all HCHs 

equal to or larger than 2 cm in size were identified on 

the Tc-99m RBC 1 images, 

Front et al had described the characteristic 

scintigraphic findings of HCH on Tc-99m RBC 

imaging as a perfusion/BP mismatch, which revealed 

decreased blood-flow activity on dynamic images and 

increased BP activity on delayed imagings. This 

perfusion/ BP mismatch is the key to the scintigraphic 

diagnosis of HCH, which is observed only in the HCH 
and has not been reported i in any other type of focal 
hepatic lesions, “except for a rare case of hepatic 

angiosarcoma. The perfusion/BP mismatch is highly 

specific for HCH and usually can be used to 

diagnose most hemangiomas 3 cm or larger on planar 

BP i imagings. ‘ However, in smaller lesions, they 

usually reveal normal perfusion during the blood-flow 

imagings with typically focal increased activity on 

delayed BP images. Inour series, only 15 HCHs 

demonstrated this characteristic of perfusion/BP 

mismatch and all of them were equal to or larger than 

3.5 cm in size (range 3.5-12.0 cm, mean 6.2 cm).
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Pathologically, HCH consists of various sized 

blood-filled vascular spaces lined by a single layer of 

flat endothelial cells, which are separated by fibrous 

septae. ' Therefore, sluggish blood-flow through these 

large vascular spaces produces a pattern of perfu- 

sion/ BP mismatch on Tc-99m RBC imaging, which 

reveals hypoperfusion on dynamic images with 

gradually i increasing BP activity on sequential delayed 

imagings. Since Tc-99m labeled RBC is an excel- 

lent intravascular marker, it can directly fill-in the vas- 

cular spaces of HCH and permit the typical 

scintigraphic finding of HCH. 

While some hypervascular hepatic tumors such 

as hepatomas, hepatic adenomas, focal nodular 

hyperplasia or metastatic disease may reveal increased 

BP activity on delayed imagings like HCH, these 

lesions would be expected to demonstrate increased 

activity on early blood flow images. Thus, HCH and 

these tumors can be differentiated on the basis of the 

flow pattern during the dynamic imagings. HCHs 

usually demonstrate normal or hypoperfusion, 

whereas hepatomas and other hypervascular lesions 

typically reveal increased perfusion during the early 

dynamic i images.” 

Despite its highly sensitive for diagnosis of 

HCH, planar Tc-99m RBC imaging usually fails to 

detect HCH equal to or smaller than 2 cm in size and/ 

or deep-seated lesion within the liver parenchyma. ~ 

Therefore, SPECT image plays an important role as 

an adjunctive imaging, in order to enhance the image 

contrast and increase the sensitivity for detection of 

small or deep-seated lesions that beyonds the resolu- 

tion of the planar imaging. Many reports have 

documented that additional SPECT image has 

significantly increased the sensitivity and specificity of 

the Tc-99m RBC imaging in the detection of small or 

deep- seated H HCHs, due to improve the image 

contrast. * The use of SPECT i imagings help 

to demonstrate the lesions equal to or smaller than 

2 cm in size or deep-seated lesions , especially le- 

sions adjacent to normal vascular structures, which 

can not be detected on conventional planar BP im- 

ages. However, detection of HCH on SPECT im- 

aging is primarily dependent on the size and location 

of the lesion. Therefore, the limitations of SPECT 

imaging for identifying small HCH are also described, 
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particularly for lesions less than or equal to 1 cm in 

size or lesions located near major vascular structures, 

due to the limits of the resolution of conventional 

gamma camera. However, higher resolution 

multi-headed SPECT system has shown to improve 

the performance for identifying as small as 0.5 cm 

HCH, as demonstrated by Ziessman et al. 

False negative and false positive studies on 

Tc-99m RBC imagings may also be encountered. 

False negative study may be found in cases of HCH 

with extensive thrombosis and/or fibrosis “ and false 

positive study may be found in case of hepatic 

angiosarcoma, which is extremely rare in contrast to 

HCH. 

In our study, only HCHs revealed definite 

focal increased BP activity more than normal liver 

parenchyma on delayed BP imagings, with persistent 

up to 2 hr after injection. In 2 patients with metastatic 

disease and 4 cases with hepatoma showed focal 

increased perfusion during the blood-flow images with 

isoactive or slightly decreased BP activity on delayed 

images. Thus, isoactive or hypoactive lesions on 

delayed BP imagings are unlikely to be HCH and 

indicate a need for further i investigations. 

Selective angiography is well accepted as the 

most sensitive and specific method for diagnosis of 

HCH, but its technically invasive, expensive and 

several complications make the procedure unsuitable 

for a routine investigation in these patients. 

Therefore, angiography should be reserved only for 

patients who can not be confidently diagnosed by other 

noninvasive diagnostic methods, including Tc-99m 

RBC imaging. 

Although US is very sensitive for detecting small 

HCH, its appearance of HCH is variable and 

nonspecific, especially in large lesions. HCH may 

appear as hyperechoic, mixed-echoic or hypoechoic 

lesion within the liver parenchyma.. ° Thus, this 

modality does not permit a definitive diagnosis of 

HCH." 

CT and MRI demonstrate superior sensitivity 

in the detection of lesions smaller than 2 cm, espe- 

cially the deep-seated lesion adjacent to normal 

vascular structures. Although Tc-99m RBC imaging 

with SPECT has a lower sensitivity for small lesions 

less than 2 cm, as compared with the US, CT or MRI,
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its specificity and positive predictive value for 

diagnosing HCH are reported to be very high and 
. ° 16,19,25 

approach 100% in many series. 

As compared with dynamic CT, MRI or 

selective angiography, Tc-99m RBC imagings with 

either planar or SPECT image is noninvasive, eco- 

nomical, low-risk, easily performed and relatively 

specific method for diagnosing HCH. Therefore, 

Tc-99m RBC imaging of the liver has recently been 

recommended as a procedure of choice for the 

differential diagnosis of HCH from other focal 
hepatic lesions. Because of its high sensitivity and 

high specificity, focal hepatic lesions that demonstrate 

the classic scintigraphic findings of HCH on Tc-99m 

RBC imagings,usually require no further diagnostic 
workup. !#1925 

In conclusion, Tc-99m RBC imaging is highly 

recommended as a further noninvasive investigation 

of choice to confirm the suspected diagnosis of HCHs 

found on US and/or CT images, especially in patients 

with a history of known primary malignancy or 

high-risk for developing hepatocellular carcinoma. 

Furthermore, additional SPECT imagings should be 

routinely performed as an adjunctive method in the 

evaluation of suspected hemangioma patients. We 

also consider that Tc-99m RBC imaging of the liver is 

probably the best noninvasive imaging modality 

available for confirming the suspected diagnosis of 

HCH found on other noninvasive diagnostic images. 
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Fig.1_ A 36-year-old man in whom the US shows 

a large 8 x 10cm mixed hyperechoic lesion 

at the posterior of right hepatic lobe. 

Tc-99m RBC blood-flow study shows 

decreased perfusion to the lesion. Serial 

planar BP imagings on the posterior view 

demonstrate peripheral enhancement with 

subsequent central enhancement and com- 

plete fill-in of BP activity (arrows) at 1 hr 

after injection, which is typical fora large 
HCH. 

BP = Blood Pool
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Fig.2 Multiple HCHs ina 54-year-old man with night upper quadrant discomfort. LiverUS shows two 

hyperechoic lesions, one is 3 x 3 cm at dome of right hepatic lobe and another is 3 x 3.5 cm adjacent 

toIVC. Serial planar BP images(A) are positive only in the lesion at dome of right lobe(arrows). 

Coronal(B) and sagittal (C) SPECT images clearly demonstrate these two HCHs, which reveal 

discrete areas of intensely increased BP activity corresponding to the US findings.(Straight arrow 

shows lesion at dome of right lobe and curve arrow shows another lesion deepseated within the 
liver parenchyma adjacent to IVC.) 
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Fig.3 A 52-year-old woman with known ovarian carcinoma stage 3. Liver US shows a 2.6 x 2.7 cm 

hyperechoic lesion at right hepatic lobe. Tc-99m RBC blood-flow images reveal normal perfusion 

to the lesion. Serial BP images(A) show gradually increased BP activity within the right hepatic 

lesion (arrows), which is persisted up to 2 hr after injection. Coronal SPECT images(B) clearly 

demonstrate a focal increased BPactivity within the lesion (arrow) much greater than the surrounding 

liver paren chyma, compatible with a hemangioma. (S = spleen, K = kidney) 
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Fig.4 A 51-year-old woman with a history of hepatitis B virus carrier, in whom the US showsa2.cm 

hyperechoic lesion at anterior segment of right hepatic lobe. Blood-flow and serial planar Tc-99m 

RBC images do not show any abnormality. Transverse(A) and coronal(B) SPECT images clearly 

demonstrate a focal increased BP activity within the right hepatic lesion(arrow), consistent with 

a small hemangioma. 
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ABSTRACT 

We performed dipyridamole TI-201 myocardial perfusion tomographic studies imaging 

in 38 patients with suspected or known coronary artery disease to determine the sensitivity, 

specificity , and accuracy of the procedure in the detection of coronary artery disease and in 

localization of individual stenosed vessel. The overall sensitivity, specificity , accuracy, positive 

predictive value, and negative predictive value of the test were 96.8% , 42.9% , 86.8%, 

88.2%, and 75.0 %, respectively. And those for the detection of stenosed vessels were 75.8%, 

46.4%, 66.7%, 75:8%, and 43.3%, respectively. The sensitivity in the detection of individual 

stenosed vessel was significantly higher in vessels with severe than with moderate stenosis 

(54.5% vs. 87.5%). Fixed defects usually indicate very severe and complete occlusion of 

coronary arteries. Reversible defects generally indicate significant but nonocclusive coronary 

artery stenosis. We conclude that dipyridamole thallium-201 myocardial perfusion tomography 

is a useful noninvasive test for coronary artery disease. 

INTRODUCTION 

Exercise thallium-201 myocardial perfusion 

tomographic study has been widely used in the 

detection of coronary artery disease, assessment 

of myocardial viability , and evaluation of 

prognosis.'© However, there are many patients 

who cannot exercise adequately for the test due to 

noncardiac causes. The pharmacologic stress test 

has been introduced as an alternative to exercise 
stress test.’ Many investigators had reported very 

good results with dipyridamole TI-201 myocardial 
perfusion tomographic study.*'? Pharmacologic 
stressors are useful for patients who cannot 

exercise for various reasons including physical 

limitations, peripheral vascular disease, limi-ting 

orthopedic disorders and aortic aneu-rysm.The 

purpose of administration of dipyri-damole is to 

create a disparity in coronary blood flow bet-ween 

normal and stenosed arteries by vaso-dilatory 

effects of dipyri-damole. 

This study was performed to evaluate the 

sensitivity , specificity, accuracy, positive 

predictive value , and negative predictive value 

for the detection of coronary artery disease and 

for the localization of individual abnormal vessel. 

The ability of the test to evaluate severity of 

coronary artery disease was also examined. 

  

' Division of Nuclear Medicine,Department of Radiology.Faculty of Medicine Siriraj Hospital, Mahidol! University 

? Her Majesty’s Cardiac Center, Faculty of Medicine Siriraj Hospital , Mahidol Universty. 
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MATERIALS AND METHODS 

Patient population. The study group 

consisted with 38 patients suspected of coronary 

artery disease referred to our department for 

dipyridamole T1-201 myocardial perfusion tomo- 

graphic study. The clinical data and the hemo- 

dynamic parameters of the patient population are 

cited in Table 1. Thirteen patients had previous 

myocardial infarction diagnosed by electro- 

cardiography (ECG) and clinical history. In all 

patients beta-blockers and anti-anginal medi- 

cations ( long acting nitrates and calcium anta- 

gonists) were discontinued at least 48 hours before 

radionuclide studies. 

Study protocol. The patients were asked to 

fast overnight and remain fast until the 

redistribution images were finished. Dipyridamole 

was administered in an intravenous infusion with 

a total dose of 0.56 mg/kg over a period of 4 

minutes. Two minutes after the infusion was 

completed, thallium-201 was injected rapidly via 

the infusion line. Imaging was begun at 10 minutes 

after thallium-201 injection. Two sets of tomo- 

graphic images were acquired after single injec- 

tion. The stress images taken within 10 minutes 

after the thallium-201 injection and the redistri- 

bution images were obtained 3 hours later . 

Coronary angiography. Coronary angio- 

graphy was performed by Sheldinger technique. 

Angiographic results were reported in consensus 

by two experienced observers. Angiographic 

demon-stration of 50% or more narrowing of 

anyone of the epicardial coronary arteries was 

considered abnormal. A luminal stenosis of 50 to 

75% was considered moderate, while a luminal 

stenosis more than 75% was considered severe. 

Thallium-201 imaging. SPECT imaging 

was performed using a large field of view gamma 

camera ( Toshiba ,GCA 901A) equipped with a 

low-energy , high resolution , parallel hole 

collimator and connected with a dedicated 

computer system (TOSBAC GHS 901a ). Thirty- 
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six projections ( 35 second/projection) were 

obtained over a semicircular 180 degrees arch 

which extended from the 45 degrees right anterior 

oblique to the 45 degrees left posterior oblique 

position .Two 20% symme-trical window centered 

on the 69-80 keV. and 135 keV. peaks were used. 

The projection images were stored in 64x64 

matrix. Filtered backprojection was performed 

with a Butter-worth filter with a cut-off frequency 

of 0.15 cycle/pixel, order 5 , to reconstruct 

transverse axial tomograms Sagittal and oblique 

tomograms parallel to the long axis and short axis 

of the left ventricle were then extracted from the 

filtered transaxial tomograms by performing co- 

ordinate transformation with the appropriate 

interpolation. No attenuation or scatter correction 

was applied. 

Data analysis. In each patient, corres- 

ponding dipyridamole and redistribution 

tomographic images were evaluated for direct 

comparison. For each study, tomograms were 

divided into 29 myocardial segments, as shown 

in Figure 1. Each segment was assigned to one of 

the major vascular territories. The anterior 

descending artery ( LAD ) territory included the 

anterior wall (segments 1,7,13,-19,20), septum 

(segments 2,3,8,9,14,15,-25,26), and apical wall 

( segments 21,22,27). The lateral wall ( segments 

5,6,11,12,17,-18,28,29,) was assigned to the left 

circumflex artery ( LCX ). The inferior wall 

(segments 4,10,16,23,24 ) was assigned to the right 

coro-nary artery (RCA ) if coronary angiography 

showed right dominant circulation, and was 

assigned to the LCX if coronary angiography 

revealed left dominant circulation. 

Regional thallium-201 activity was visually 

analyzed on the three short- axis ( one apical, one 

mid-ventricular and one basal ) tomograms and 

on one horizontal and one vertical long-axis 

tomograms. The Tl-201 myocardial perfusion 

stress and rest images were reviewed and 

marked, ‘NV’ for normal thallium-201 uptake ,’R’ 

for reversible thallium-201 defects and ‘ F ‘ for 

fixed or irreversible thallium-201 defects,
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independently by two experienced observers, the 

studies with discordant readings were reviewed 

by the third observer and agreement of two out of 

three observers was considered . 

Statistical analysis. Data are expressed as 

mean + 1 SD Differences of the mean value were 

assessed by Student’s / test for paired or unpaired 

data, as appropriate. Chi square analysis was used 

to assess differences between proportions. A 

probability ( P ) value < 0.05 was considered 

statistically significant. Sensitivity was defined as 

the number of true-positives devided by the sum 

of true-positives and false-negatives x 100. 

Specificity was defined as the number of true- 

negatives devided by the sum of true-negatives 

and false-negatives x 100. Diagnostic accuracy 

was defined as the sum of true-positives and true- 

negatives devided by the total. Positive predictive 

value (PPV) was defined as true-positives devided 

by the sum of true- and false-positives. Negative 

predictive value (NPV) was defined as true- 

negatives devided by the sum of true- and false- 

negatives. 

RESULTS 

Coronary angiography 

The results of coronary angiography are 

summarized in Table 2. Of the 38 patients 

,31(81.6%) had at lease one major coronary artery 

stenosis of 50% or more of luminal diameter. 

There were 10 patients with single-vessel disease, 

10 with double-vessel disease and 11 with triple- 

vessel disease. Six patients had normal coronary 

arteries and one had angiographically insignificant 

stenosis (40,40,45% stenosis of LAD, RCA and 

LCX, respectively ), thus, constituted seven 

patients with negative angiographic findings. 

Individual vessel analysis showed 22 coronary 

arteries with moderate ( 50 % to 75% ) luminal 

stenosis and 40 coronary arteries with severe 

( more than 75% ) luminal stenosis. 
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Dipyridamole test results 

Hemodynamic parameters recorded at rest 

and at peak exercise and dipyridamole-induced 

ECG changes are presented in Table 1. 

TI1-201 myocardial perfusion imaging 

At visual analysis, 30 of 31 patients with 

significant stenosis of at least one coronary artery 

showed abnormal Tl-201 myocardial perfusion 

images ( sensitivity 96.8% ) (Table 3). On the 

otherhand, 3 of 7 patients without significant 

coronary narrowing showed normal findings 

(specificity 42.9% ) Fig. 2 and 3 show two 

representative examples of dipyridamole stress / 

redistribution T1-201 myocardial perfusion images 

in a patient with normal study and a patient with 

coronary artery disease documented at 

angiography. 

The overall sensitivity , specificity and 

diagnostic accuracy of dipyridamole TI1-201 

myocardial perfusion tomography in the detection 

of individual stenosed vessels were 75.8%, 46.4%, 

and 66.7% ,respectively (Table 4). Sensitivity , 

specificity, and diagnostic accuracy in each of 

the individual vascular territories were not 

significantly different. The overall sensitivity, 

specificity and diagnostic accuracy in the 

identification of individual stenosed coronary 

artery in patients with single-vessel disease were 

66.7%, 38.9%, and 48.1% respectively (Table 5). 

In multivessel disease the overall sensitivity, 

specificity, and accuracy were 77.4% , 60.0%, 

and 74.6% respectively. Sensitivity of 

dipyridamole Tl-201 myocardal perfusion 

tomography in the detection of LAD and accuracy 

of LAD and LCX were significantly 

(P<0.05)higher in patients with multivessel disease 

than with single-vessel disease . There was 

otherwise no significant difference of sensitivity, 

specificity, and accuracy in the detection of other 

individual stenosed vessels between the two 

groups (P> 0.05).
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Comparison between patients with and 

without previous myocardial infarction. There 

were 13 patients (41.9% of CAD patients) with 

history and ECG diagnosis of previous myocardial 

infarction (Table 6). Overall sensitivity in the 

detection of coronary artery disease was not 

different between the patients with and without 

prior myocardial infarction. 

Effects of the severity of coronary artery 

stenosis on diagnostic accuracy. Individual vessel 

analysis showed 22 coronary arteries (35.5%) with 

moderate ( 50-75%) luminal stenosis and 40 

coronary arteries (64.5%) with severe (>75%) 

luminal stenosis . The effect of stenosis severity 

on detection of lesions is shown in Table 7. The 

overall sensitivity in the identification of 

individual diseased vessels with severe luminal 

stenosis (87.5%) was significantly (P < 0.05 ) 

higher compared to those with moderate luminal 

stenosis ( 54.5 %). 

The distribution of ‘fixed’ and ‘reversible’ 

perfusion defects The distribution of ‘fixed’ and 

‘reversible’ perfusion defects in relation to severity 

of coronary artery stenosis was shown in Table 8. 

Of 84 abnormal segments, 43 were ‘fixed’ and 41 

were ‘reversible’. Fifteen (34.9%) of fixed and 3 

(7.3%) of reversible defects were in the territories 

of vessels with 100% luminal stenosis. The 

remaining 28 (65.1%) fixed and 38 (92.7%) 

reversible defects were in the territories of 

nonocclusive vessels. 

DISCUSSION 

The principle of vasodilator stress 

myocardial perfusion imaging was first introduced 

by Strauss and Pitt? who showed that dimethy- 

ladenosine increased coronary blood flow and TI- 

201 uptake to normal area of myocardium, while 

regions of myocardium perfused by coronary 

artery with a haemodynamically significant 

coronary stenosis had reduced flow reserve and 

,thus less thallium-201 uptake. Dipyridamole is a 

complex pyrimidine derivatives with a molecular 
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weight of 504. It is lipophilic and is metabolized 

by hepatic biotransformation with subsequent 

biliary and fecal excretion.'? In human , 

intravenous dipyridamole infusion results in a mild 

decreased in blood pressure , a slight reflex 

increase in heart rate, a slight increase in cardiac 

output but no change in myocardial oxygen 

demand. Coronary vascular resistance 

significantly decreases and coronary sinus flow 

increases, with a small increase in pulmonary 

artery pressure.'*'* The vasodilator effect of 

dipyridamole is up to 20 to 40 minutes.'* The initial 

myocardial distribution of intravenously 

administration of T1-201 is proportional to blood 

flow when the tracer is administered following 

dipyridamole infusion. Under condition of 

myocardial ischemia, dipy-ridamole-induced 

vasodilatation results in diminished T1-201 

myocardial uptake and delayed redistribution 

similar to that observed with exercise 

scintigraphy.'’'*:'° Redistribution perfusion 

defects are seen with comparable frequency on 

serial myocardial scintigrams acquired with 

vasodilators stress or exercise stress in patients 

with CAD who underwent both tests at different 

time. 

We studied the clinical utility of dipyri- 

damole Tl-201 myocardial perfusion tomographic 

images in patients with known or suspected 

coronary artery disease who underwent coronary 

arteriography. Very good overall sensitivity, 
accuracy , positive predictive value, and negative 

predictive value in the detection of coronary artery 

disease was observed. The specificity was rather 

low, probably due to referral bias . The results in 

this study is corresponded to the results reported 

by other investigators.*'? The sensitivity in the 

identification of coronary artery disease in patients 

with and without previous myocardial infarction 

was not different (Table 3). 

The overall sensitivity, specificity, accuracy, 

and NPV in the identification of individual 

stenosed vessels were moderate (Table4). Only the 

sensitivity in the detection of LAD was high. The
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low accuracy could be due to many factors, for 

example, false positive due to technical factors and 

soft tissue attenuation, the assignment of 

myocardial regions to the coronary arteries, the 

degree of coronary stenosis, the effects of 
collateral circulations, and also the possibility of 
coronary spasm. Similar results were reported by 

many investigators.*!” 

We found that the overall diagnostic 

accuracy in the detection of individual stenosis 

vessels were significantly higher ( P<0.05) in 

patients with multivessel disease than those with 

single-vessel disease (Table 5). There were low 

specificity of LAD in both groups and LCX in the 

single-vessel disease patients. 

We analyzed the effects of severity of 

coronary artery stenosis (Table7) and observed that 

the overall sensitivity in the detection of individual 

diseased vessel was significantly ( P <0.05) higher 

in coronary arteries with severe luminal stenosis 

(87.5%) than those with moderate luminal stenosis 

(53.6 %). This could be due to the fact that 

coronary blood flow is significantly decreased in 

more severe coronary artery stenosis and thallium- 

201 uptake, over a wide range of physiologic blood 

flow , is proportional to coronary blood flow.” 

The more severe luminal stenosis the more severe 

diminished coronary blood flow and thallium-201 

uptake. So the severely ischemic lesions appears 

more prominent than areas with less ischemia. 

By visual analysis of the TI-201 myocardal 

perfusion images, there were 84 abnormal 

segments of which 43 were fixed perfusion defects 

and 41 were reversible perfusion defects. Of 18 

segments of perfusion defects in the areas profused 
by vessels with total occlusion (100%stenosis) , 
15 segments ( 83.3% ) were fixed and 3 segments 

( 16.7% ) were reversible defects. The reason why 

not all of the areas profused by totally occluded 

vessels were infarcted may be the collateral 

circulations.”? On the other hand , of 43 fixed 

defects, only 15 segments (34.9%) were in the 

territories of coronary arteries with 100% luminal 
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stenosis and 28 fixed defects (65.1%) were in the 

territories of nonocclusive coronary arteries. 

Cuocolo et al* reported that with thallium-201 
‘reinjection’ 47% of 122 myocardial regions with 

irreversible defects on standard stress- 

redistribution thallium-201 imaging demon-strated 
enhance uptake of thallium-201. Contrariwise, 

there is growing consensus that about 90% of 

transmural acute myocardial infarctions are caused 

by an occlusive intracoronary thrombus overlying 

an ulcerated or fissured stenotic atheroma.”* 

Platelet aggregation and activation and vasospasm 

may contribute to the development of myocardial 

infarction even in the absence fixed critical 

stenoses.”° Although not all of the fixed defects 
were in the areas supplied by complete stenosis, 

* fixed defects’ still denoted very severe coronary 

artery stenosis. However, in this study, about two 

third (61.0%) of reversible defects were in the 

areas perfused by coronary arteries with severe 

but incomplete occlusion (76-99% luminal 

stenosis). This is suggestive that reversible defects 

represents areas of high-risk of cardiac events and 

indicate catheterization and revascularization. 

Brown et al?’ showed that the number of T1-201 

redistribution defects was the best predictor of 

future cardiac events as determined by logistic 

regression analysis in CAD patients without prior 

myocardial infarction. 

Study limitations There were some 

limitations to the study that should be considered 

. The first limitation might be the lack of computer 

quantitation of coronary angiography and SPECT 

quantitation was not applied. The second was the 

assignment of myocardial segments which might 

not really confined to the assigned coronary artery. 

There was variation in size of the myocardial wall 

in diseased heart as seen in thallium-201 images. 

The soft tissue attenuation of anterior wall by 
breast tissue and the inferior wall by the 

diaphragm. Referral bias was another factor. 

Because at present, TIl-201 myocardial perfusion 

study is generally accepted as a clinical tool in 

the diagnosis of coronary artery, patients with 

normal thallium-201 studies were usually not
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referred to coronary angiography but patients with 

abnormal thallium-201 studies were more likely 

to proceed to the procedure . So the number of 
patients with normal angiogram was 

disproportionately low . 

CONCLUSIONS 

Dipyridamole Tl-201 myocardial perfusion 
single photon emission computed tomography is 
a useful noninvasive means to evaluate patients 

suspected of coronary artery disease . It provides 

very good sensitivity, accuracy , PPV, and NPV 

in the detection of coronary artery disease. 

Although specificity is low, probably due to 

referral bias and technical factors. The accuracy 

of detection of individual coronary artery stenosis 

is higher in patients with multivessel than in 

January - April 1997. Volume II] Number | 

patients with single-vessel disease. The sensitivity 

of detection of individual coronary artery stenosis 

is better in severe (>75%) stenosis than in 

moderate (50-75%) stenosis. The fixed defects 

usually indicate very severe , critical and often 

complete occlusion of coronary arteries. The 

reversible defects, on the other hand, generally 

indicate significant but nonocclusive coronary 

artery stenosis. We conclude that dipyridamole 

thallium-201 myocardial perfusion study is safe 

and useful for the evaluation of coronary artery 

disease . 
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Table 1 Clinical data and haemodynamic parameters recorded at rest and at dipyridamole 

stress test in the patient population ( n = 38 cases) 
  

Clinical data and haemodynamic parameters 
age (years) 

Sex (men/women) 

History of myocardial infarction 

Dipyradamole dose 

Rest 

Heart rate (bpm) 

Systolic blood pressure (mmHg) 

Diastolic blood pressure (mmHg) 

Dipyridamole test 

Heart rate (bpm) 

Systolic blood pressure (mmHg) 

Diastolic blood pressure ( mmHg) 

% of maximal predicted heart rate 

Dipyridamole stress ECG 

Positive 

Negative   

59 + 9 (range40-77 years) 

21/17 age 58+8/ 60+8 

13 cases 

44.0+13.5 mg. 

71.0 + 14.2 

139.2 +23.2 

85.3 + 13.8 

91.0 + 13.0 

130.7 + 24.2 

78.3 + 13.2 

56.5+8 

15 cases 

23 cases   
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Table 2 Coronary arteriographic results in 31 patients 
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coronary artery disease cases LAD LCX 

Single-vessel 10 6 2 

Double-vessel 10 8 5 

Tripple-vessel ll 11 11 

Total 31 25 18 

Severity of stenosis vessels (n) 

Moderate stenosis 22 6 10 

Severe stenosis 40 19 8   

RCA Lt.mian 

1 1 

7 0 

11 0 

19 0 

6 1 

13 -   
  

Table3 Sensitivity , specificity , accuracy , positive predictive value (PPV) , negative 

predictive value (NPV). in the detection of coronary artery disease in 38 patients. 

  

  

  

no. of patients % patients with previous MI No previous MI 

Sensitivity 30/31 96.8 100%(13/13 ) 94.4% (17/18) 

Specificity 3/7 42.9 = 42.9% (3/7) 

Accuracy 33/38 86.8 — 80.0% (20/25) 

PPV 30/34 88.2 — 80.9% (17/21) 

NPV 3/4 75.0 _— 75.0% (3/4)   
  

Table 4 Sensitivity , specificity , diagnostic accuracy, and predictive values in the detection 

of individual stenosed vessels in 31 patients with coronary artery disease 

  

LAD LCX RCA Overall 

  

Sensitivity 92.0% (23/25) 66.7% (12/18) 63.2% (12/19) 75.8% (47/62) 

    
Specificity 20.0% (1/5) 50.0% (6/12) 54.5% (6/1) 46.4% (13/28) 
Accuracy — 80.0% (24/30) 60.0% (18/30) 60.0% (18/30) 66.7% (60/90) 
PPV 85.2% (23/27 ) 66.7% (12/18) 70.6% (12/17) 75.8% (47/62) 

NPV 33.3% (1/3 ) 50.0% (6/12) 50.0% (6/12) 43.3% (13/30) 

P >0.05   
  

LAD = left anterior descending artery, LCX = left circumflex artery, 

RCA = right coronary artery 

PPV = positive predictive value, NPV = negative predictive value 
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Table5 —_ Sensitivity , specificity, and accuracy in the detection of stenosed vessels in patients 

with single-vessel and multivessel disease 
  

Single-vessel disease Multivessel disease 
  

Sensitivity Specificity Accuracy Sensitivity Specificity Accuracy 
  

LAD 66.7% 33.3% 55.6% 100.0% 0.0% 90.5% 

LCX 50.0% 28.6% 33.3% 68.8% 80.0% 71.4% 

RCA 100.0% 50.0% 55.6% 61.1% 66.7% 61.9% 

All vessels 66.7% 38.9% 48.1% 77.4% 60.0% 74.6%       
Table 6 Sensitivity of dipyridamoleT1-201 myocardial perfusion SPECT in the detection 

of CAD in patients with and without previous myocardial infarction 
  

Coronary artery disease Previous MI Sensitivity (%) | No previous MI Sensitivity(%) 
  

Single-vessel 3 100.0% 7 85.7% 

Double-vessel 5 100.0% 5 100.0% 

Tripple-vessel 3 100.0% 6 100.0% 

Total 13 100.0% 18 94.4%       
Table 7 Sensitivity in the detection of stenosed vessels in territories supplied by 

arteries with moderate ( 50- 75% ) and severe ( 76-100 % ) stenosis in 31 patients 
  

  

    

no. stenosed vessels Moderate stenosis Severe stenosis 

(50-75%) ( 76-100 % ) 

LAD 25 83.3% (5/6 ) 94.7% (18/19) 

LCX 18 60.0% (6/10 ) 75.0% (6/8 ) 

RCA 19 16.7% (1/6 ) 84.6% (11/13) 

All vessels 63 54.5% (12/22 ) 87.5% (35/40 ) 
  

LAD = Left anterior descending artery, LCX= left circumflex artery, 

RCA = right coronary artery
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Table 8 Number of fixed and reversible perfusion defects in the areas supplied by coro- 

nary arteries with varying degree of luminal stenosis 
  

  

  

% of luminal stenosis 

Perfusion defects 

(n=112) 100% 90-99% 76-89% 50-75% 

Fixed (43segments) 15 (34.9%) 17 (39.5%) 5 (11.6%) 6 (14.0%) 

Reversible(41segments) 3 (7.3%) 17 (41.5%) 8 (19.5%) 13 (31.7%)       

  

26 28 

[22> 25] —|29 
  

  

                  
Fig.1 The perfusion images were divided into 29 segments as illustrated, 

represen the anterior wall (segments 1, 7, 13, 19, 20), the anteroseptal 

wall (segments 2, 8, 14), the inferoseptal wall (segments 3, 9, 15), the 

septum (segments 25, 26), the anterolateral wall (segments 6, 12, 18), 

the inferolateral wall (segments 5, 11, 17), the lateral wall (segments 28, 

29), the inferior wall (segments 4, 10, 16, 23,24), and the apical wall 

(segments 21, 22, 27).
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Fig.2 Dipyridamole stress and redistribution images of thallium-201 myocardial 

perfusion SPECT study in a patient with normal coronary arteriogram. 

There is homogeneouus distribution of radioactivity in allof the myocardial 

walls. 
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Fig.3 Dipyridamole stress and redistribuution images of thalliuum-201 myocar- 

dial perfusion SPECT study ina patient with coronary artery disease. 

Coronary arteriography showed 80% stenosis of the left main coronary 

artery, 70% stenosis of LAD, 65% stenosis of RCA and normal LCX. 

TI-201 myocardial perfusion images show fixed defects of apex, anterior 

wall and septum. The inferior and lateral walls look normal. 

LAD = left anterior descending artery 

RCA = right coronary artery 

LCX = left circumflex artery 
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INTEGRATED SOFTWARE TOOLS FOR THE CALCULATION 

IN RADIOTHERAPY 

Chonlakiet KHORPRASERT M.D. Kanjana SHOTELERSUK M.D. 

Chotika JUMPANGERN Msc. 

ABSTRACT 

To enhance quality and readiness of treatment with radiation at division of radiation 

oncology , Chulalongkorn Hospital, we have invented the integrated software tools for 

various calculation in radiotherapy. The program was written on personal computer and 

Microsoft Access was chosen as a programming environment because of its powerful data- 

base management, calculation and graphic capabilities. There are several separated modules 

for each calculation. The modules consist of the radiation isoeffect dose module for radiobio- 

logical dose calculation , the monitor unit module for double-checking of monitor unit for a 

linear accelerator, the percentage depth dose module for quick finding of percentage depth 

dose of single field radiation treatment , the craniospinal technique calculation module, the gap 

between adjacent fields module, the body surface area module for quick calculation of body 

surface area, the activity of radioisotope module for calculation of residual activity of radio- 

isotope after known time interval and tangential breast technique module for calculation in 

simulation of breast irradiation. 

INTRODUCTION 

Computer can be used in the field of radiation 

oncology in many ways. Radiotherapy treatment plan- 

ning, information storage, interactive tutorial and cleri- 

cal functions are frequently mentioned and sold by 

commercial company. Those systems are costly, in- 

flexible, not widely used and typically based on main- 
frame or minicomputers. Because Powerful and rela- 

tively inexpensive microcomputers have been avail- 

able for many years. With the development of icon- 

based windowing operating systems and hardware 

optimized for graphics, they have enable us to write a 

very complex program but easily to used. There have 

been prior published reports of microcomputer used 

for calculation in radiotherapy, a text-based system 

with limited scope, such as spreadsheets for dosim- 

etric calculations.‘ So the graphical user interface cal- 
culation program has been developed at 

Chulalongkorn Hospital since August 1995. 

METHODS AND MATERIALS 

Hardware 

The minimum requirements for hardware are : 

1. A personal computer based upon the Intel 

80486 or Intel Pentium processor series. 

2. Hard disk which has at least 40 megabytes 

of free disk space. 

3. RAM (Random Access Memory) which 

has at least 8 megabytes. 

4. Color graphic display and color monitor. 

5. Mouse and keyboard. 

These hardwares are relatively inexpensive and 

widely available in Thailand. 

Programming environment 

We chose Microsoft Access version 7 that 

needs Microsoft Window 95 to run as a program- 
ming environment. Microsoft Window 95 is operat- 

ing system that is widely used in the world and con- 

sists of many powerful tools. Microsoft Access ver- 

sion 7 was chosen as the programming environment 

because of its powerful database management, cal- 

culation and graphic capabilities. The written program 

has many tables, forms, macros and codes. Tables 

are collections of data about physic parameters for 

monitor unit and percentage depth dose calculation 

such as field size factors, tray factors, wedge factors, 
  

Division of Radiation Oncology, Department of Radiology, Chulalongkorn University, Bangkok, Thailand
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tissue maximum ratios (TMRs), equivalent areas of 

rectangular fields and percentage depth doses. Forms 

are used as data entry tools or switchboards. They 

contain text fields, calculation fields, graphics and vari- 

ous controls ( “buttons, list box, combo box” ). Mac- 

ros are sets of actions and codes are sets of Visual 

Basic Programming Codes that do some tasks such 

as opening a form or printing a report. The macros or 

codes may be associated with any fields, forms or 

controls, and their actions will be activated so that a 

specific event is detected such as clicking left mouse 

button or double clicking left mouse button. 

January - April 1997. Volume II] Number | 

Data 
Data for the program were obtained from both 

private and published sources. Raw data for monitor 

unit calculation such as field size factors, tray factors, 

wedge factors, TMRs, percentage depth doses mea- 

sured by physicists during the installation of the linear 

accelerator are kept in spreadsheet format. They were 

changed to the database format for easy retrieve. 

Most of the equations in the program were abstracted 

from published sources. 

  

Fig. 1 Main menu screen. 

RESULT 

The modules, created to date, include the ra- 

diation isoeffect dose module, the monitor unit mod- 

ule , the percentage depth dose module, the 

craniospinal technique calculation module, gap be- 

tween adjacent fields module, body surface area 

module , activity of radioisotope module and tangen- 

tial breast technique module. Details of all modules 

are described below. 

88 

Radiation Isoeffect Dose 

Tangent Breast Technique Calculation 

Craniospinal Technique Calculation 

Gap - Adjacent Field Calculation 

Monitor Unit Calculation 

% Depth Dose Calculation 

Body Surface Area Calculation 

     

        

    

  

        

  

Because of graphic user interface of the 

operating system, the user just move the mouse over 

various areas of the screen and click the left mouse 

button that indicate the chosen module to be 

activated (Figure 1). This main menu is the form that 

include all the modules in the program. After finishing 

each module, it always goes back to the main menu 

automatically.
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Radiation isoeffect dose module 

Despite the increasing accumulation of radio- 

biological data, radiotherapy planning does not take 

into account the biologically effective dose of irradi- 

ated tissues. Altered fractionation regimens is a 

challenging treatment in modern radiotherapy. The 

radiation isoeffect dose module is designed for calcu- 

lation of biologically effective dose in radiation treat- 

ment. The module can compute the different fraction- 

ation schemes based upon the same biologically 

effective dose. The module contains three equations 

as followings : 
1. Linear-quadratic module (Fig. 2) 

The calculation is based upon-the extrapolated 

response dose model, as proposed by Barendsen 

(1982) and developed by Dale (1985).'* This model 
is based on the linear-quadratic relationship between 

dose and bioeffect which is found on cell survival and 

microdosimetric theories. The ERD* equations for 

fractionated for high dose rate fractionated treatment 

and low dose ratre continuous treatments are shown 

in equation | and equation 2 respectively. 
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Equation | 

d 
ERD = Nd| 1+ ——— 

| 

ERD = Extrapolated response dose (Gy) 

N Number of fractions 

d Dose per fraction (Gy) 

o/B = Tissue - specific parameter (Gy) 

Equation 2 

I 

ERD = RT431+ 

ERD = Extrapolated response dose (Gy) 

R = Dose - rate (Gy/h) 

T = Implant time: T> 10h 

ul = Tissue specific parameter (h') 

* ERD = Extrapolated response dose (Gy) 

em abs 

LO Formula for HDR 
  

Standard Fractionations 

Dose per fraction (Gy) 

Number of fraction 

alpha/beta [4 

Changing of Dose/fraction 

if New dose per fraction(Gy) 3 | 

Therefore New No. of fraction(alpha/beta): 207 | 

Therefore New No of fraction(ERD3): 19.4444] 

Therefore New No. of fraction(ERD10): 21.5384) 

ERD results 

ERD ( alphe/beta) 105 

ERD3 116 666| 

ERDi0 84 | 

Changing of No. of fraction 

if New No. of fraction 1 3 

Therefore New dose per fraction 18.5912 

Therefore New dose per fraction(ERD3) 17.2683 

Therefore New dose per fraction(ERD10): 24.4108] 

Fig. 2 LQ formula for HDR screen. This screen based on equation 1. After entering the standard fraction 

ation, the user can change dose per fraction or number of fraction, and the program will calculate the 
new number of fractions or the new dose per fraction correspondingly.
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Nominal Standard Dose 

  

  

  

Nominal Standard Dose Close 

Standard Fractionations NSD results 

eee NSD skin: (T=0.11,N=0.24) 1961.86) 

Total Time (dey) _46] NSD spinal cord: (T=-0.377,N=-0.058) 1469125 
Number of fraction: 35| 

  

  

Changmg Number of fraction and total time 
  

Total Dose skin(cGy):(T=0.11,N=0.24) 1961/86 
  if New Number of Fraction: 1 | 

Total Dose brain(cGy): (T=0.44N=0.06) 1 65.50) 

If New Total Treatment time (day): 1 | 

Total Dose spine(cGy): ( T=0.377,N=0.058) 1469.25] 

    

Fig.3 Nominal standard dose screen. After input the fractionation data, the NSDs are shown, and the 

user can change number of fractions or total treatment time that base upon the previous NSD. 

2. Nominal Standard Dose Module (Fig.3) Tangent Breast Technique Module 

The calculations are based upon the Ellis nominal This is a graphic illustration one of methods of 
standard dose (NSD).* The constant parameters for calculating the location of isocenter of tangential 

overall treatment time of days and number of frac- _ irradiating technique for breast carcinoma. The 

tions were changed according to specified tissuessuch —_ calculations based upon trigonometric functions as 
as skin in equation 3. shown below. 

Equation 3 D= : (sCOS(d))- W(sin(d)) 

D an (NSD) Tou N04 

S =—(sSIN(d))— W(cos(d)) 

N
l
 

D = Total treatment dose (Gy) 

L Overall time (day) 

N = Number of fractions 

D = Depth of Isocenter (cm.) 

S = Shift of Isocenter (cm.) 

s = Separation of Tangent Field (cm.) 

d = Degree of Tangent Field 

W ~~ = Width of Tangent Field 

90
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   SS 

re 

Fig.4 Illustration of tangent breast technique calculation. 

  

  

    

  

  

  
  

To find the location of the isocenter, the user must enter the parameters that can be measured by our 

special designed ruler, field width, separation of field and bridge angle of field (Figure 4). With this technique, 

it takes few minutes to simulate tangential field technique for breast irradiation. 

  
SE ese Cee) 

  

§.5013661 

Tangential Field Calculation | OK 

| 

a 
A Biidge Results 

\ Angle: 
Pe \ degree) a 

oe xe | 

yer —~\s50 | 
yee je = | Depth of Center (cm.) 

ie oo eee Nef ‘ 

-X / at — 3,869983¢| 

ae a OO 
aa | wee | 

. / . | 

wate \ see Z e | Shift of Center (em) 

(cm) ae Seperetion: (cm.) 

  

Fig.5 Tangential field calculation screen. After input three parameters, field width, 

separation and bridge angle, the program will show the location of the treat- 

ment isocenter. Depth of isocenter is the depth of isocenter at midline of 

patient, and shift of isocenter is the distance from midline of the patient 

to isocenter. 91
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Craniospinal Technique Calculation Module 

(Figure 6) 

This is one of methods of calculating collimator 

angle of cranial field in the craniospinal irradiation. It 

is based upon the equation below. 

1 w 
Angle =tan ( | 

Angle = Angle of Collimator Cranial Field 

(degree) 

w = Field Width of Spinal Field (cm.) 

SSD = Source Skin Distance or Source Axis 

Distance (cm.) 
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Gap between adjacent fields module 
(Figure 7) 

This module has a simple illustration of calcu- 

lating skin gaps for abutted fields. The equation for 

this module is: 

wxd 

~ 2SSD 
S = Half Field Separation (cm.) 

w = Field Width (cm.) 

  

‘ 

SSD = Source Skin Distance or Source 

Axis Distance (cm.) 

d = Depth of treatment (cm.) 

IPs eet m iret lt Cis) 

Craniospinal Irradiation | 
2 

Collimator Angle of Cranial Fieid | 
  

  
Pn Pov 

/ 
{ / / . 

7 ! 
a ae = 

  

SSD or SAD{em,}| 

| 
30 | Field Widthfem.}| —\ 

      

    

  

Fig.6 Craniospinal irradiation screen. After the user enters the SSD or SAD of the spinal field and the 

width of the spinal field, the collimator angle will be shown. 

92
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Craniospinal Irradiation 

Gap Calculation - Photon Beam | aw 
  

      

   

  

NN 

SSD or SAD(cm) 

  Seperation (cm.) | | 

1.8 

  

30 Half Field Width(cm.) |     NV 
6 Depth (em)| 

Fig.7 Gap calculation screen. To find out the half field separation, three parameters, SSD or SAD, half 

field width and depth of treatment. 

Monitor unit module 

This module is a sophisticated module, and can 

be used as an independent check for the consistency 

of radiation therapy dose calculations. It verifies the 

calculated monitor units(MU) required to deliver a 

prescribed dose to a certain point on an isodose line 

to the monitor units calculated manually by the 

technologist or by any commercial treatment planning 

system. There are many tables that contain numerous 

data about physics parameters for monitor unit and 

percentage depth dose calculation such as field size 

factors, tray factors, wedge factors, TMRs (Tissue 

Maximum Ratios), equivalent areas of rectangular 

93 

fields and percentage depth doses. For photon moni- 

tor unit calculation, 6 and 10 MV modules are avail- 

able. For electron monitor unit calculation, 

6,9,12,16,20 MeV modules are available. The user 

can move the mouse over different areas of the form 

and click to indicate which of the input data items are 

to be changed. After the user specifies treatment pa- 

rameters by easy clicking left mouse button within the 

list box of specific item or by entering number in some 

fields, the number of monitor unit will be shown im- 

mediately. The equation used in this module is:*
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MU 

MU 

  
TD ; 

= For photon monitor unit calculation 
TMR x Fs x Tf x Wf x SSDfactor 

MU = Monitor Unit 

TMR = Tissue Maximum Ratio 

Fs = Field Size Factor 

Tf = Tray Factor 

Wf = Wedge Factor 

TD = Required tumour dose per field per fraction (cGy) 

SSDfactor = 1.030 for 6MV 

SSDfactor = 1.051 for 1OMV 

wi _ 1D For electron monitor unit calculation 
08 x CF 

MU = Monitor Unit at 80% isodose line 

TD = Required tumour dose per field per fraction (cGy) 

CF = Cone Factor 

In the calculation of one treatment field, the user first enters the tumour dose in centigray and then selects 

type of tray and wedge. After the area is selected, the program will find out the field size factor for that area and 

display only various TMRs of the specified area according to depth of tumour. Finally, the user just selects 

depth of tumour and the program will show the monitor unit of the treatment in less than one second. It also has 

automatic recalculation feature updates the monitor units as each parameter is changed. (Fig. 8) 

6MY : Form 
  

The Monitor Units | 
Equivalent Areas 

  

  

os TG Oe x SS 2 
Tumor Dose Area : a 9 993 ; : = 

< 

cGy a 7 5 336 
30 7 6 423 be 35 965 fe @ 

Tray 40 i es 8 5 38.4 

NoTray 1 45 : 8 6 476 5 917 
43 8 7 56.3 55 901 55 8 8 64 
60 : = 9 5 423 Wedge 64 I 9 6 518 

1578 70 9 7 624 
30 636 - 75 837 5 gee 
45.485 3 8 82 5b oA 
60 419 85 804 85 10 5 449 
No 1 9 789 90 ae ae 10 6 563 

100 an Yee 10 7 672 
105 oe 10 8 792 

Monitor Unit —-394.7555271 118 12 693 oF ee 
115 10 10 100 13.665 121 1 5 476 14 638 ; 125 ‘ 11 6 608 

Close 613 117 74 130 16 587 135 11 8 865 ‘ we fh 8 
144] 11 10-110 >| 

Fig. 8 Monitor unit screen for 6MV. 
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Body surface area module 

January - April 1997. Volume II] Number I 

Most of the radiation oncologists in Thailand treat their patients not only by radiation but also combined 

with chemotherapeutic drugs, so this module should be useful for our staffs. Two parameters, weight and 

height ofa patient, have to be involved. The equation is shown below. 

wxh 
BSA = 

3600 
  

BSA = Body Surface Area 

w 

h 

Activity of radioisotope module 

= Weight (kg.) 

= Height (cm.) 

This module shows the decay activity of radioactive material frequently used in radiotherapy. The equa- 

tion for this module is: 

A=A,e™ 

A 

A 0 

ns 
i = time (day) 

DISCUSSION 

At the division of radiation oncology, 

Chulalongkorn Hospital, we need tools for calcula- 

tion to help us in our routine work because of the 

overloaded number of patients. These tools should 

be easy to handle and should have quick calculation 

results and good database management. With 

windowing operating system, the users can use vari- 

ous programs without hard effort. Our program can 

be useful not only for radiation oncologist, but also 

for physicists and technologists. Fractionations of ra- 

diation treatment can be changed quickly based on 

the linear-quadratic relationship or Ellis nominal stan- 

dard dose equation by using the radiation isoeffect 

module. During the simulation, the radiation 

oncologists can calculate various parameters by the 

95 

= Activity at time t (Ci.) 

= Original Activity (Ci.) 

= Transformation Constant 

tangent breast technique module, the craniospinal 

technique calculation module and the gap between 

adjacent fields module. Monitor unit calculation is very 
important in radiation treatment. Precise doses of ra- 

diation delivered to treat the patients come from the 

correct monitor unit calculation. In manual calcula- 

tion, the physicist has to search for many parameters 

for the equation mentioned above from a big bunch 
of data file, and make calculation by calculator. With 

the monitor unit calculation module, the physicist just 

only enters number or click to select the parameters 

and rapidly get the answer. The body surface area 

module and the activity of radioisotope module are 

also used frequently as the others.
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LEAD BEADS: THE USE AS THE IRREGULAR FIELD SHIELDING 

Lalida TUNTIPUMIAMORN, M.Sc! 

Nuanpen DAMRONGKIJUDOM, B.Sc' 

Surat VINIJSORN, M.Eng’ 

Prasert ASSAVAPRATHUANGKUL, B.Sc? 

Yutthapol WICHIENIN, B.Sc* 

ABSTRACT 

The use of lead beads in the irregular field shielding to replace the normal custom 

block is presented. By studying the shielding efficiency of two bead sizes (3.52 + 0.37 mm 

and 5.13 + 0.43 mm in diameter) with two packing methods, pressure and unpressure 

packing. From the study, it revealed that the small beads with pressure packing method 

(HVL=1.6cm )hasa little higher shielding efficiency depending on the dense of the beads. 

To provide the convenience in a practical use, the two perspex trays were designed to mounted 

with the collimator beam shaping rails (MURT 37/1) and table mounted beam shaping 

tray (MURT 37/2) to fit to the treatment couch of the Cobalt-60 machine for the larger 

field size. Test of accuracy and reproducibility in shielding position were accomplished by 

radiographic film. Comparison of shielding effect between the shielding blocks made by 

alloy and lead beads are also presented. Advantages in the use of lead beads are the ease 

and rapidity construction. Moreover, it is economical and no need of melting in the re-used. 

The only problem is that much care has to be taken for the correct position of the shielding 

block. It can be concluded from the study that the lead bead is practical for shielding irregu- 

lar shaped field, especially in an urgent situation in megavoltage therapy. 

INTRODUCTION 

The shaping of treatment fields is primarily 

dictated by tumour volume. Not only the critical 

organs but also the normal tissue surrounding should 

be spared. From this reason, the treatment fields 

sometimes are complex and irregular in shape that 

required the use of shielding block. Most common 

the shielding blocks are made of lead. But in 1973, 

Power et al.' suggested the use of alloy ( or Lipowitz 

metal or brand name cerrobend). The alloy is a 

combination of bismuth 50%, lead 26.7%, tin 13.3% 

and cadmium 10%. The advantage of alloy to lead 

is its lower melting point (70°C) than lead’s (327°C). 

Thus it can be easily made into any shape. However, 

some problems encountered in the use of alloy. 

Primarily ,in Thailand, alloy was introduced from 

abroad, so the cost is very high (approx 800 baht/ 

kg). Secondly, in the process of making alloy, without 

attention, sometimes there are air bubbles inside that 

they can minimize the shielding efficiency.’ Finally , it 
takes 1-2 days before alloy shielding block can be 

introduced to the patients. Therefore the use of lead 

beads to replace the alloy in the irregular field shield- 

ing has been developed. Since it is economical 

(20 baht/kg) and no need of melting in the re-used 

process. This study will investigate the shielding 

efficiency , the procedure of construction and the 

convenience in the use of lead beads compared with 

alloy. 
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MATERIALS AND METHODS 

Cobalt-60 Teletherapy machine 

Farmer Dosemeter type 2570/A/B 

. Water phantom 30 x 30 x 20 cm3. 

. Styrofoam cutter 

. Densitometer 

. Perspex sheets 

The investigation in shielding efficiency between 

the two sizes of lead beads and the methods of 

packing them into the styrofoam block mold was 

done by measuring the transmitted radiation in water 

phantom compared between the same thickness of 

lead beads and the two packing methods. In the first 

packing method, lead beads were packed randomly 

by filling in the mold cavity. The second method is the 

same as in the first one but only this time the pressure 

was added at the bead front surface until they were 

packed and lied dense firmly together. After this 

packing processes, the transmitted radiation at 

various points of lead beads in the block mold will 

also be measured to find the uniformity of shielding 

efficiency . 

After the first measurement, the size of lead 

beads and the packing method will be chosen to carry 

onthe HVL findings. Then the two perspex trays 

were designed to hold the styrofoam block mold with 

the lead bead inside for at least 5 HVL in depth. The 

first tray will be fit with the collimator beam shap- 

ing rail of the Cobalt-60 machine. Because of the thick- 

  

Fig.1A Alloy custom blocks 
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. Two lead bead sizes (3.52 + 0.37 mm and 5.13 + 0.43 mm diameter) 

ness of the styrofoam block , there is no room be- 

tween the shaping tray and the outer surface of the 

collimator so the maximum treatment field feasible to 

this tray was only 26x26 cm?. This tray was called 

MURT 37/1. (Fig 3) To overcome such a problem 

another tray was designed to fit with the treatment 

couch for the large treatment field , like Mantle or 

inverted-Y, the maximum field setting was enlarged 

to 35x35 cm’ as shown in Fig 4. 
In order to study the shielding efficiency of leads 

beads compared to alloy, both materials were 

constructed at the same thickness (5 HVL). By the 

shielding tray MURT 37/1 and MURT 37/2 the 

shielding blocks were made for inverted-Y and 

mantle field treatment respectivety. Exposed these 

two different materials shielding blocks with radio- 

graphic film and measured the transmitted radia- 

tion in term of the optical density by densitometor. 

Time consuming in each step of construction was also 

recorded to compare between alloy and lead 

beads. Test of accuracy and reproducibility in the 

shielding position was done by port film. 

  

B. Lead bead in different sizes
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MURT 37/1 MURT 37/2 

Fig.2 The perspex trays MURT (37/1) and MURT (37/2) 

   
  

Fig.3 The collimator shielding tray (MURT 37/1) 

that available for maximum field size 26x26 
2 

cm? 

RESULTS 

The shielding efficiency was performed by mea- 

suring the transmitted radiation in water phantom by 

NE dosemeter type 2570 A/B to study the shielding 

efficiency, The data showed that the shielding effect 

was not significanty difference in both sizes of the 

bead and packing methods. But it is obviously seen , 

that the small bead size with the pressure packing gives —_ Fig.4 The table mounted beam shaping tray MURT 
a little higher shielding efficiency than the others as 37/2 available for the maximum field size 
shown in table 1. 35x35 cm? 
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TABLE 1 The transmitted radiation (nanocoulombs, nC) measured between the two bead 

sizes and the two different packing methods irradiated with 10 cm x 10 cm Cobalt- 

60 beam. 

Lead beads 

Packing 3.52 + 0.37 mm diameter 5.13 + 0.43 mm diameter 

method 

Transmitted rad. % Transmitted rad. % 

(nC) (nC) 

-No lead bead 44.4 100 44.4 100 

-Unpressure 5.35 12.5 5.25 11.82 

-Pressure 4.70 10.58 5.10 11.48             

The variation in the uniformity of shielding efficiency in various positions of lead beads inside the 

block mold is 0-2.13% when compared with the central axis of the irradiated beam as shown in Fig. 5 

  
  

    

                      
  

100.0% 97.87% 100.98% 98.04% 
+ + + + 

100.0% 100.0% 
~ + 

100.0% 98.94% 100.98% 100.98% 
+ ~ + ~ 

Small beads Large beads 

Fig.5 The shielding efficiency uniformity of lead beads. 

100



THE ASEAN JOURNAL OF RADIOLOGY January - April 1997. Volume III Number I 

For the shielding efficiency ofthe smalllead 1.6 cm. Then the styrofoam mold with the thickness 
beads with the pressure packing method, the HVL of 5 HVL were made to fit in the MURT 37/1 and 
measurement was done for three times in the plastic © MURT 37/2. The comparison of shielding efficiency 
phantom to prove that there isno human errorinthe between lead bead and alloy was shown in Fig.6 and 
packing process. From the measurement, the HVLis Fig 7. 

  

Fig. 6 The comparison of shielding efficiency between alloy and lead 
beads in inverted-Y treatment field for collimator shielding tray. 
(MURT 37/1) 

  

Fig. 7 The comparison of shielding efficiency between alloy and lead 
beads in mantle treatment field for table mounted beam shaping tray. 
(MURT 37/2) 
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The time-consuming in the construction 

processes of the alloy and the lead beads shielding 

block were shown in Table II. The data show that it 

January - April 1997. Volume III Number | 

takes only 1.5-2 hours to construct the lead beads 

shielding block compared with 5.5-7.5 hours in the 

case ofan alloy shield. 

TABLE II Time-consuming in each step of construction processes between alloy and lead 

beads shielding block. 
  

  

      

Alloy Step to construct Lead beads 

0.5-1.5 hr. Localization film 1-1.5 hr. 

0.5 hr. Cutting the styrofoam mold 0.5 hr. 

0.5 hr. Melting alloy and pouring into block mold - 

4-5 hr. Waiting for alloy settling and trimming to the required shape - 

5.5-7.5 hr. total time 1.5-2 hr.     
  

For the alloy shielding block , to test the 

accuracy in shielding position, it was only to place 

the block on the collimator tray and look at the 

projection of shielding shadow on the patient surface 

whether it matched with the area we want to block or 

not. This procedure cannot be done using the lead 

beads shield. It is the collimator tray that hold the 

styrofoam mold and the lead beads inside which 

blocked the light field. The only way to ensure that 

the lead beads shielding is in the right position, port 

film has to be taken. After the shielding position was 

satisfied, a mark at each side of the MURT 37/1 or 

the MURT 37/2 should be made. These marks should 

match with the marks that were also made on the 

collimator in the routine set-up. To confirm the 

accuracy and reproducibility of the shielding position, 

port film should be checked weekly. More attention 

in the patient positioning set-up was needed. The 

reproducibility in daily setting up is very important. 

A small error in the positioning may produce an 

incorrect shielding efficiency. It seem likely that it was 

more cumbersome and need more careful set up 

positioning in the use of lead beads shielding than the 
alloy shielding. 

DISCUSSION 

There are some studies in the introduction of 
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lead bead or lead shots for the individaulized 

shielding In the megavoltage therapy.*° Simplicity 

and rapidity in construction are the best adventage in 

the use of them. The size of lead beads and the pack- 

ing method should be determined before bringing them 

into the routine use. But the study of Abraham W° 

suggested that any size of lead beads with the ideal 

packing would have the same shielding effect. In this 

study we have investigated using both sizes of lead 

bead and also different ways of packing them on their 

shielding efficiency. Thus we can see from the result 

that, in the large bead size, there is no difference in 

effect of shielding in the different packing methods. 

While in the small beads, when pressure was applied 

in the packing , air spaces between beads become 

smaller than between the large ones. Therefore the 

smaller beads has a little higher shielding effect than 

the large beads. Another reason for the smaller beads 

to be better in shielding than the larger beads is that if 

the diameter of the bead is much smaller than the size 

of air spaces, it can prevent the edge effect.* 

The perspex sheet and styrofoam used in this 

study attenuated the primary radiation beam by 

5.9% and 0.85% respectively. This attenuation 

effect should be accounted for in the dosage 

calculation. 

The limitation in the use of MURT 37/1 and
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MURT 37/2 in this study is that it can be used only in 

the anterior port only. Improvement of shielding tray 

to provide for any direction of the beam port should 

be developed. 

MURT 37/1 in this study is now put in 

practical use. Most treatment area of the external 

beam teletherapy are not greater than 26cmx26cm 

except for the mantle technique which required the 

bigger treatment field but the MURT 37/2 can solve 

this problem. 

CONCLUSION 

In the study of introducing the lead beads to be 

used as an irregular field shielding, we found that. 

1. The small size of the lead beads (3.52 + 0.37 mm) 

and the packing method using pressure packing gave 

the best shielding efficiency. 

2. There is a good uniformity of shielding effect in 

both sizes of lead beads, the small or the large. 

3. The HVL of the small lead beads in this study is 

1.6cm 

4. The MURT 37/1 tray designed to use with colli- 

mator beam shaping rail was applicable for most treat- 
ment techniques with the field not greater than 

26 x 26cm’. For larger treatment field, MURT 37/2 
tray, attached with table mounted beam shaping 

tray will serve that purpose. 

5. MURT 37/1 and MURT 37/2 can be used only for 

anterior port. 

6. The comparison between alloy and lead bead 

shielding block: 

6.1 Considering for the shielding efficiency, 

alloy and lead beads shield have the same shielding 

efficiency. 

6.2 The time consuming to build the block, 

lead beads shield can be made easily and rapidly 

(1.5-2 hr). While for the alloy shield it consume 

more time to make(5.5-7.5 hr). Moreover, there 

are some other advantages for the use of lead beads, 

such as 

- no toxicity of evaporation from melting 

process. 

- can be re-used immediately. 

- economical price (20 baht/kg) while the alloy 

cost 800 baht/kg. 
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6.3 For shielding accuracy, lead beads shield 

needs more careful and complicated work to setup 

shielding position than to setup an alloy shield. 
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TREATMENT OF COLORECTAL CANCER 

A MALAYSIAN EXPERIENCE 
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ABSTRACT 

Three hundred and twenty patients with colorectal cancer who had undergone treat- 

ment in the Institute of Radiotherapy and Oncology, Hospital Kuala Lumpur between 1986 

and 1994 were analysed. Patients with tumours of the rectum or rectosigmoid colon made 

up the largest group (62.5%). Dukes’ A disease (1.9%) appeared to be underrepresented 

while the proportion of patients (11.6%) under the age of 40 years was higher than other 

studies. The largest racial group in this series was Chinese (61.9%). 

Treatment with surgery, radiotherapy and chemotherapy together with the difficulties 

involved was discussed. The highlights were the lack of serious toxicity of chemotherapy 

even when used in combination with radiotherapy. The patterns of treatment have been 

influenced largely by the late stage at presentation, the practical considerations in the popu- 

lation as well as the available resources. 

Keywords: colorectal cancer, epidemiology, radiotherapy, chemotherapy, recurrence, crude survival 

INTRODUCTION 

Rectal cancer was among the four most fre- 

quently reported cancers in Penang among Malays, 

Chinese males and Indian males.' Colorectal cancer 

comprised 7% of the diagnoses of new patients seen 

in the Institute of Radiotherapy and Oncology, 

Hospital Kuala Lumpur? which is the national 

referral centre for cancer in Malaysia. 

Modest improvements in overall survival and 

disease-free survival have been demonstrated in 

trials on adjuvant chemotherapy and adjuvant 

radiotherapy.**°°?*° On the other hand, the role of 

palliative radiotherapy and palliative chemotherapy 

have been established in other studies.'° 

The objectives of this study are to review treat- 

ment of colorectal cancer in this centre, the morbid- 

ity associated with chemotherapy and radiotherapy, 

the problems encountered, and the patterns of recur- 

rence and survival of these patients. 

MATERIALS AND METHODS 

A retrospective study of patients with 

colorectal cancer treated at the Institute of Radio- 

therapy and Oncology, Hospital Kuala Lumpur was 

conducted. The study population were patients pre- 

senting as new cases of colorectal cancer and who 

had undergone treatment in this Institute between 1986 

and 1994. 

The sample included all patients who met the 

following inclusion criteria: any primary malignant 

tumour arising for the colon or rectum (between the 

ileo-caecal junction and the anorectal junction), and 

histologically verified by a pathologist. The exclu- 

sion criteria applied in this study were: patients with 

primary anal cancers, metastatic cancers with un- 

known primary sites of disease, no histological veri- 

fication, and patients whose records could not be 

traced. 

Data was collected using a check-list ques- 
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tionnaire. Case notes, referral letters, histopathology 

reports, laboratory tests, operation findings, 

radiotherapy records, simulator films and other 

relevant investigations were reviewed. The records 

were retrieved manually. Information on chemo- 

therapy, radiotherapy treatment and complications of 

treatment was retrieved from the case notes. Staging 

of colorectal cancer was based on the Dukes’ 

Classification.'' Chemotherapy toxicities were graded 

according to recommendations by the World Health 

Organization.'? Marrow suppression that was 

recorded in this study reflected the most severe of 

the various haematological toxicities. Performance 

status of patients on presentation to the Radiotherapy 

Clinic was based on Zubrod Scale." 

Crude survival time was calculated from the date 

of primary surgery to the date of last follow-up or to 

the date of death due to any cause. Relapse-free 

interval was calculated from the date of Primary 

Surgery to the date of first relapse. Patients who had 

macroscopic residual disease post-operatively were 

considered to have no disease-free interval. The dates 

of notification of death of patients who were lost to 

follow-up were provided by the Malaysian National 

Registration Department. The status of 16 patients 

are still unknown as their identification card numbers 

were not traceable from our records or they were 

from areas other than Peninsular Malaysia. Data was 

entered into a database management programme 

(DBASE IV) and analysed using EPID INFO 

Version 5. 

RESULTS 

Data from a total of 320 patients’ records 

were analysed. The median age of the study popula- 

tion was 56 years with the age distribution ranging 

from 13 years to 87 years. The male:female ratio was 

1.3: 1. The majority of the patients were Chinese. 

Patients with tumours involving the rectum or 

rectosigmoid regions made up the largest group 

(62.5%). Only a fifth of the tumours were well-dif- 

ferentiated in grade. Patients who had tumours that 

were limited to the bowel wall formed a distinct 

minority. At least half of the patients had metastatic 

disease at presentation [Table 1]. The commonest 
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presenting symptoms in this study were alteration in 

bowel habits (53.8%), rectal bleeding (44.1%) and 

abdominal pain (37.2%). 

Concurrent diseases were: villous adenoma (2 

cases), ulcerative colitis/inflammatory bowel disease 

(1 case), Familial Polyposis Coli (2 cases). The 

majority of the patients had a Zubrod status of 0 to 

2 (83.8%). Performance status was poor in 15.6% 

while it was unknown in 0.6%. 

Forty per cent of patients are known to have 

died [Table 2]. Recurrences occurred in nearly 60% 

of patients. Sole recurrences at the local site was 

the commonest form of relapse [Table 3]. Dukes’ C 

patients had the highest local relapse rate (29.2%) 

compared to Dukes’ A and B (16.5%). 

Some sites of disease spread were: forehead 

(1 patient), parametrium (1 patient), vagina (2 pa- 

tients), Fallopian tube (1 patient) and anterior abdomi- 

nal wall (2 patients) and one patient experienced re- 

currence in the bladder eight years later. Other sites 

of spread included the anus, scrotum, para-aortic and 

inguinal lymph nodes. Spread to the supraclavicular 

fossa lymph nodes was not a prominent feature. 

Three hundred and eight patients (96.2%) had 

records of having surgery, 222 patients (69.4%) had 

chemotherapy while 168 patients (52.5%) had 

radiotherapy. Treatment was multimodal in most of 

the patients. 

Abdomino-perineal resections, anterior resec- 

tions and Hartman's procedures together accounted 

for 53.7% of the operations. Palliative surgery such 

as defunctioning colostomy was possible in 9.4% 

while no surgery was performed in 3.7% . Bulky 

disease was a feature in at least a third of patients 

presenting to our department. 

Chemotherapy was given in 222 patients 

(69.4% of the study population). Palliative chemo- 

therapy was given in 123 while adjuvant chemo- 

therapy was used in 98. The intent of chemotherapy 

for one patient was not ascertainable as it was 

received at another hospital. 

A regime containing 5-fluorouracil was used in 

all chemotherapy patients except in one patient. 

5-Fluorouracil alone was the most frequently used 

regime (64%). Levamisole was used together with 

5-fluorouracil in both adjuvant and palliative settings
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in 16%. Leucovorin factor plus 5-fluorouracil was 

given palliatively in only 2% of patients. Fluorouracil 

was most frequently prescribed via the oral route 

(48% ); acontinuous infusion over 5 days once every 

three weeks was employed in 23%. 

The chemotherapy used was generally well 

tolerated. This was reflected in the toxicity profile of 

the patients [Table 4 ]; the majority of the patients 

experienced minimal diarrhoea, nausea and vomitting, 

mucositis, alopecia and marrow suppression. The 

single patient who had grade 3 marrow toxicity had 

advanced liver metastases. One patient with 

thalasaemic trait developed grade 2 anaemia. The 

other side effects encountered were thrombophlebitis 

due to a direct irritant effect of the drug on the vein 

used in chemotherapy, hyperpigmentation of the skin 

and nails and a generalised pruritic skin rash. Toxicity 

was an uncommon reason for stopping chemotherapy 

(2.7%). The most frequent reasons for stopping 

chemotherapy were progressive disease (29.7%) and 

defaulting of treatment (18.0%) [Table 5] . 

In the 8 patients who had palliative chemo- 

therapy without preceding definitive surgery, the 

overall crude survival ranged from | to 52 months. 

Radiotherapy was prescribed in 168 patients. 

Palliative radiotherapy was given in 103 while 

adjuvant pelvic radiotherapy was given in 64 patients. 

The intent of treatment was not known in one patient 

as It was given at another centre. 

In the group of patients who received palliative 

radiotherapy, 8 patients did not undergo prior defini- 

tive surgery. The patient and treatment characteris- 

tics of these eight patients and a further 13 patients 

with only colostomy as the sole surgical procedure 

are summarized in Table 6. The total dose delivered 

in a palliative setting varied between 2 Gy and 60 Gy, 

with a median of 45 Gy. The most commonly used 

number of fractions were 20 to 25 fractions (50%). 

The two field technique was the most frequently used 
(76%). 

Adjuvant pelvic radiotherapy was given to 64 

patients. The delay after primary definitive surgery 

ranged from less than one month to nine months, with 

a median of two months. The total dose delivered in 

the adjuvant setting ranged between 10 Gy and 60 

Gy, the most frequently used doses being 50 Gy 
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(54.7%) and 45 Gy (31.3%). The number of frac- 

tions used most frequently were 20 to 25 fractions 

(78.1%). The most frequently used radiotherapy 

technique was again the ‘wo field technique (84.4%), 

followed by the three-field technique (9.4%) and the 

four-field technique (6.3%). The perineal boost was 

used in 14.1% of the patients. The upper border of 

the radiotherapy field was at the junction between the 

fifth lumbar and first sacral vertebrae (L5/S1 junc- 

tion) in 78.1%. Preoperative radiotherapy was given 

in the adjuvant setting in only two patients. 

DISCUSSION 

Our patients appear to present at an earlier age 

in contrast with other series in which the proportion 

of patients less than 40 years old was only 4.5%." 

Sex distribution for rectal cancer was less extreme 

than in published literature'® where the male to female 

ratio is reported to be approximately 2:1. The distri- 

bution by site is similar to published data'® in which 

three quarters of all tumours within the large bowel 

are found in the rectum, rectosigmoid and sigmoid 

colon. Although the proportion of patients with Dukes’ 

A disease may be lower than in other series,'"'® it 

has to be noted that one fifth of our data on stage 

could not be determined. Moreover, many patients 

who were in Dukes’ Stage A may not be referred to 

our Institute. The proportion of the tumours that were 

recorded as adenocarcinoma is similar to published 

figures of 90% to 95%.'? While the proportion of 

our tumours that are poorly differentiated or undif- 

ferentiated is compatible with the data from 

Singapore,'* itis lower when compared to other pub- 
lished series from the West where the figures are 

around 20% of the cases."’ 

Only a minority of patients in this series were 

found to have a predisposing factor to colorectal can- 

cer. This finding contrasts with Western populations 

in which approximately a third of cancer cases have 

associated polyps. 

Although adjuvant therapy has been shown to 

have the greatest impact on patients with Dukes’C 

disease,’ the practice of this institute has been the 

use of adjuvant treatment for Dukes’ B as well as 

Dukes’ C colorectal cancer. This is partly due to the
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fact that the incidence of morbidity in our centre ap- 

pears to be lower than that reported in other cen- 

tres. Although serious toxicity was seen in 35% of 

patients in the combined chemo/radiotherapy arm of 

the Gastrointestinal Tumor Study Group (GITSG) 

trial,’ the addition of 5-fluorouracil to radiotherapy 

did not add significantly to morbidity in our experi- 

ence. This could be related to the route and method 

of administration of 5-fluorouracil which was often 

given orally or via a continuous intravenous infusion. 

Moreover, the upper border of the pelvic radiotherapy 

field was not extended higher than the junction be- 

tween the fifth lumbar and first sacral vertebrae in the 

majority of patients, thus further minimising 

morbidity. 

Fluorouracil has remained the mainstay of 

palliative chemotherapy despite a general response 

rate of approximately 20% and a median duration of 

response of 5 months in patients with advanced 

colorectal cancer.'® The toxicity of a combination of 

folinic acid with 5-fluorouracil is greater than with 

5-fluorouracil alone and thus only a minority of our 

patients were given this combination. 

The survival in the eight patients with rectal 

cancers in this study who received only radiotherapy 

and the thirteen patients who had only defunctioning 

colostomy and radiotherapy highlights the role of 

primary radiotherapy and palliative surgery in such 

cases. Although the quality of life could not be clearly 

demonstrated in this retrospective study, the crude 

survival of patients receiving radiotherapy as the 

primary modality of treatment has been demonstrated 

to be at least 3 years in half of these patients. 

In conclusion, the epidemiological character- 

istics of the patients with colorectal cancer were 

similar to other published series except for a younger 

age at presentation and an underrepresentation of 

localized (Dukes’ A) disease. The patterns of 

treatment have been influenced by the late stage at 

presentation, the practical considerations in the 

population as well as the resources that were 

available. As the toxicities of therapy experienced 

by our patients appeared to be less than in other 

centres, the use of adjuvant treatment in Dukes’ B 

patients was not unjustified. A limitation in this study 
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was the lack of details on the quality of life, especially 

in the group of patients who had been given _ palliative 

treatment. 

TABLE 1 Patient characteristics 

  

  

  

  

  

  

  

    

Total number of patients 320 

Age 

Mean 55.4 years 

s.d. 12.7 years 

Less than 40 years 11.6% 

Sex 

Male 183 (57.2%) 

Female 137 (42.8%) 

Race 

Malay 94 (29.4%) 

Chinese 198 (61.9%) 

Indian 23 (7.2%) 

Other 5 (1.5%) 

Site of Primary tumour 

Rectum 163 (50.9%) 

Recto-sigmoid colon 37 (11.6%) 

Sigmoid colon 48 (15.0%) 

Ascending colon 21 (6.6%) 

Transverse colon 16 (5.0%) 

Descending colon 17 (5.3%) 

Caecum 14 (4.4%) 

Unrecorded 4 (1.2%) 

Dukes’ Stage 

A 6 (1.9%) 

B 85 (26.6%) 

C 106 (33.1%) 

Disseminated 57 (17.8%) 

Unrecorded 66 (20.6%) 

Histological Type 

Adenocarcinoma 286 (89.4% 

Unrecorded 34 (10.6%) 

Grade 

Well differentiated 62 (19.4%) 

Moderately well differentiated 157 (49.1%) 

Poorly or Undifferentiated 30 (9.4%) 

Unrecorded 71 (22.2%)   
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TABLE 2 SURVIVAL STATUS 

January - April 1997. Volume III Number I 

  

  

  

  

    
  

  

  

  

Alive 169 (52.8%) 

Dead 134 (41.9%) 

Unknown 17 (5.3%) 

Total 320 (100%) 

Crude survival 

Mean 27.2 mths 

(s.d.) (24.4 mths) 

Median 19.0 mths 

Range 1-112 mths 

Disease free survival 

Mean 12.4 mths 

(s.d.) (17.2 mths) 

Median 7.0 mths 

Range 0 - 125 mths 

TABLE 3 Recurrence Pattern 

ALL PATIENTS (n=320) 

No recurrence 133 41.6% 

Local recurrence only 82 25.6% 

Local recurrence + Distant recurrence 30 9.4% 

Distant recurrence only 73 22.8% 

Unrecorded 2 0.6% 

Total 320 100.0%     
  

N.B. The liver was involved in 61 patients (18.9%). 
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TABLE 4 Toxicity of chemotherapy 

  

  

Grade 0 Grade 1 Grade 2 Grade 3 Grade Unrecorded 

No. (%) No. (%) No. (%) No. (%) No. (%) 

Diarrhoea 159 (71.6) | 9:(4.1) 9 (4.1) 1 (0.4) 44 (19.8) 

Nausea / vomitting 167 (15.3) | 6 (2.7) 4 (1.8) 1 (0.4) 44 (19.8) 

Mucositis 172,775) | 3'(13) 2 (0.9) 0 (0) 45 (20.3) 

Marrow suppression| 158(71.1) | 11 (5.0) 9 (4.1) 1 (0.4) 43 (19.4) 

Alopecia 168 (75.7) | 4(1.8) 4 (1.8) 0 (0) 46 (20.7)             
  

TABLE 5 Reasons for stopping chemotherapy 

  

  

  

REASONS FOR STOPPING CHEMOTHERAPY | Number Percentage 

PROGRESSIVE DISEASE 66 29.7 

DEFAULTED TREATMENT 40 18.0 

COMPLETED TREATMENT 38 17.1 

TOXICITY 6 2.7 

PATIENT’S CHOICE Z 0.9 

UNKNOWN 18 8.1 

TOTAL 170 # 76.6         
  

# Fifty two patients (23.4%) were still undergoing chemotherapy. 
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TABLE 6. Patients receiving palliative radiotherapy without preceding surgery or with only 

colostomy 

Patients who had undergone only radiotherapy without any preceding surgery 
  

  

age (yrs)| Duke} zubrostatus| status kurvive (mths) dose (Gy)| no. frac.| no. fields 

49 unk. 2 alive a3 50 25 2 

59 unk. 3 alive 47 30 15 2 

45 unk. 2 alive 36 50 25 2 

65 unk. l alive 36 50 25 2 

87 unk. 1 alive 21 59 20 4 

67 unk. ] dead 1] 30 10 l 

62 unk. l dead 7 60 20 2 

61 D 5 dead 5 30 10 |                     
Patients who had undergone only colostomy and palliative radiotherapy 
  

  

                  
  

age (yrs) | Duke | zubrostatus| status |survive(mths} dose (Gy) | no. frac.| no. fields 

32 Cc 2 dead 4 10 4 2 

38 unk. 3 alive 15 30 10 2 

4] unk. 2 alive 48 60 30 2 

43 Cc 2 dead - 30 10 2 

43 unk. 3 alive l 30 10 2 

54 unk. 3 dead 13 50 20 2 

58 unk. 3 dead 12 45 20 2 

60 C 1 dead 7 50 25 2 

63 D 2 dead 10 45 20 2 

65 unk. 2 dead 3 30 10 2 

67 D 4 dead 3 40 18 2 

67 unk. 2 alive 24 50 25 2 

70 D 2 dead 18 45 15 2 

unk = unknown 

Those patients being treated with only one field were treated with a single perineal field. 
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A STUDY OF PREVALENCE RATE AND PREDISPOSING FACTORS 

OF GALL STONES IN SARABURI HOSPITAL PERSONNEL 

Panida MUKDEEPROM' 

ABSTRACT 

This paper reports the prevalence rate and possible risk factors of gall stone in 

Saraburi hospital personnel. 400 Cases were randomly selected for ultrasonographic 

examination of the abdomen. There were 64 men (16%) and 336 women (84%). Gall 

stones were found in 18 cases (4.5%). The prevalence is 1.6% in men(1 in 64 cases) and 

5.1% in women (17 in 336 cases). The predisposing factors for gall stones are aging and 

increasing number of parity. Although there is more tendency for women and obese person 

to have gall stones according to this study but there is no statistical significant increased 

prevalence of gall stones in these two groups. 

INTRODUCTION 

Gall stone is one of common diseases of west- 

ern countries. Autopsy series in USA report at least 

a prevalence rate about 20% in women and 8% in 

men over 40 years of age. In eastern countries, gall 

stones are less common but there is a tendency to 

increase in prevalence of this disease due to dietary 

change. There are three types of gall stone: choles- 

terol stone, pigmented stone and mixed. The causes 

of cholesterol stones, which are mainly composed of 

cholesterol, are bile supersaturation, nucleation of 

cholesterol monohydrate and abnormality of gall blad- 

der contraction or gall bladder stasis. Pigmented stones 

are mainly composed of calcium bilirubinate. This type 

of stone is common in Asian countries. They are 

caused by unconjugated insoluble bilirubin in bile 

which precipitated and became pigmented stones 

or nidus for cholesterol stones. There are many risk 

factors associated with formation of the gall stones 

such as aging, obesity, female sex, race, hereditary, 

parity, rapid weight loss. medication, ileal disease or 

resection, cystic fibrosis, cirrhosis, hemolysis and in- 

travenous hyperalimentation. The pathophysiology of 

which is variably understood. For example, obesity 

increases cholesterol saturation of bile and the risk of 

stones formation. On the contrary, the pathophysi- 

ological change that occur during aging that leads to 

increased risk of gall stone formation is not well un- 

derstood. Most of the identified risk factors com- 

monly said are fat, forty (aging), female and fertile 

(4F) 
The clinical symptoms of gall stones are vary, 

there may be no any symptom at all for ‘silent gall 

stone’ or biliary pain which is fairly typical in most 

patients. Although this pain has many variations, the 

overall theme is similar for each patient. The pain is 

often in right upper quadrant or epigastrium. It may 

be referred to right shoulder. The hall mark of true 

biliary pain is episodicity. The pain may be accompa- 

nied by nausea and vomiting or diaphoresis and 

tachycardia, depend on the severity of the attack. 

Patients with milder symptom may describe as a pres- 

sure or heavy feeling, or a localized bloating. 

Cholecystectomy is the treatment of choice for symp- 

tomatic gall stone which includes both traditional open 

and laparoscopic approaches. Oral bile salt therapy, 

extracorporeal shock wave lithotripsy (ES WL) and 

percutaneous radiological extraction of the stones from 

the gall bladder are another alternatives but are less 

popular or still under investigation. The purpose of 

this study is to determine prevalence rate and risk 

factors of gall stones in Saraburi hospital personnel. 
  

' Department of radiology, Saraburi hospital, Saraburi 
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MATERIAL AND METHOD 

The population was obtained by calculating the 

formula: n= 400N/399+N, with 5% deviation. The 

calculated samples were 400 cases. Ultrasonography 

of the abdomen was used as the screening method 

due to high sensitivity rate for detection of the stone 

and low false positive rate. The examination included 

general examination of the abdomen with more con- 
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centrate on the gall bladder in supine and left lateral 

decubitus position. For female, ultrasonography of the 

lower abdomen were included. The collected data 

included age, sex, weight, height, number of parity, 

previous illness and associated diseases, dietary and 

weight status. The ultrasonographic data included pre- 

sentation of gall stones or history of cholecystectomy 

due to gall stones and general pathology in the abdo- 

men. All the collected data were analyzed for preva- 

lence rate and risk factors by Chi-square test. 

  

  

  

          

RESULT 

TABLE 1 Prevalence rate of gall stone by sex. 

Sex Number Gall stone found 

% N % N 

Male 16.0 (64) 1.6 (1) 

Female 84.0 (336) 5.1 (17) 

Total 100.0 (400) 4.5 (18) 

X 1.64 p = 6486 

This table shows that total prevalence rate of gall stones in this group is 4.5%. There is no significant 

difference between prevalence rate in male or female but there is high tendency of gall stone in female sex than 

  

  

  

  
male. 

TABLE2 Prevalence of gall stones by age. 

Normal Gall stone 

Age(year) % N % N 

20-29 98.2 (55) 1.8 (1) 

30-39 98.0 (194) 2.0 ( 4) 

40-49 93.5 (100) 6.5 (7) 

50 Up 84.6 (33) 15.4 ( 6)           
X= 22.58 p=.0072 

This table shows significant increased prevalence rate in aging. The prevalence rate is 6.5% in the group 

between age 40-49 years while the rate in the group of age 50 years up is 15.4%. 
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TABLE3 Prevalence rate of gall stones by weight status 
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Normal Gall stone 

Weight status % N % N 

Normal 94.6 (297) 5.4 (17) 

Increased 98.6 ( 68) 1.4 (1) 

Decreased 100.0 (52) - (0)         
  

X=4.87  p=.5606 

This table shows that weight status is not a significant risk factor for gall stone prevalence rate. 

TABLE 4 Prevalence rate of gall stones and associated diseases. 

  

  

  

Associated Normal Gall stone 

Disease % N “% N 

Non 96.2 (355) 3.8 (14) 

DM 100.0 (5) - (0) 

Hyperlipidemia 85.0 (17) 15.0 (3) 

Hemolytic anemia 83.3 (15) 16.7 (1)         
  

X = 12.05 p= .2104 

This table shows no significant correlation between associated diseases and prevalence rate of gall 

stones, however, high prevalence rate is noticed in hyperlipidemia and hemolytic anemia,15% and 16.7% 

respectively. 
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TABLES Prevalence rate of gall stone by number of parity. 

  

  

  

Normal Gall stone 

No of parity % N % N 

0 98.0 (101) (2.0) 2 

1 95.0 (57) (5.0) 3 

2 94.2 (97) (5.8) 6 

3 95.3 (41) (4.7) 2 

4 85.0 (17) (15) 3 

5 83.3 (5) (16.7) l         
  

X=31.89  p=.0226 

This table shows significant increase of prevalence rate in multiparities, the prevalence rate is 15% and 

16.7 % in the group of 4 and 5 parities respectively. 

TABLE 6 Prevalence rate of gall stone by obesity. 

  

  

  

Normal Gall stone 

% N % N 

Normal weight 97.0 259 3.0 8 

Obesity 92.5 123 Lo 10           
X = 5.80 p=.1218 

This table shows that there is no significant correlation between gall stone prevalence rate and obesity. 
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TABLE7 Other diseases that incidentally found by ultrasonographic examination. 

  

  

  

Disease 

Cholesterol polyps of gall bladder 5 

Absent of R.kidney 1 

Chronic pyelonephritis 3 

Renal stone 2 

Ovarian cyst 5 

Myoma uteri 4 

Endometriosis 3   
  

DISCUSSION 

Gall stone is one of common diseases. Studies 

of gall stone prevalence rates are difficult to perform 

and the results must be viewed in context of the 

population studied as well as the methods used to 

select and examine the population. The result for one 

population can not be applied to the others, particu- 

larly if the groups are differ in race, ethnicity or 

dietary habits. Many earlier prevalence reports used 

necropsy data which is useful for comparing preva- 

lence rates between countries or ethnic groups but 

may not reflect the true prevalence*® Ultrasonography 

is a sensitive screening method for detection of gall 

stone. Many studies report 9.4-11 % prevalence rate 

of total population, the rate was 6.7 - 9.4 % in male 

and 9.4 - 23.2 % in female. The rate is increased 

with aging. The highest prevalence rate is in Pima 

Indian, a report from USA which is as high as 

48.6%.** There are few reports of prevalence rate 
from Asian countries. The prevalence of gall stone in 

hill tribes people in Northern part of Thailand, studied 

by the investigators from Nippon Medical School and 

Faculty of Medicine, Chiangmai University, is only 

2.6%.4 The rate is very low compared to the 
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Western studies. The prevalence rate in Saraburi 

hospital personnel is 4.5%, twice the rate of hill tribe 

people in the Northern part of Thailand. However 

this rate is still lower than the Western countries. A 

report from Denmark’ described prevalence rate for 

males age 30,40,50,60 year to be 1.8%, 1.5%, 6.7% 

and 12.9% respectively, and for females age 

30,40,50,60 years to be 4.8%, 6.1%, 14.4% and 

22.4% respectively. This report is rather closed to 

the rate in Saraburi hospital personnel. 

The risk factors that increase the prevalence 

rate of gall stone in this study are aging and 

multiparities which are the same as many reports.*° 

Schuster’ mentioned that age is the most predictive 

factor of gall stone. In this study although gall stone is 

found more in female and obese groups, it is not sig- 

nificant statistically. Also associated diseases such as 

DM, hypelipidemia and hemolytic anemia are not the 

risk factor for gall stone. However stone prevalence 

is rather high in hyperlipidemia and hemolytic anemia 

groups. Thus 4F hypothesis should be reduced to 2F 

which are Forty and Fertile by this study. 

Other diseases that were incidentally found by 

Ultrasound study include 5 gall bladder polyps, 3 

chronic pyelonephritis, 2 renal stones, 1 agenesis of
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R.kidney. Gynecological problems are also common, 

5 ovarian cyst, 4 myoma uteri and 3 endometriosis. 

This reflect that the hospital personnel are neglected 
for yearly physical examination. 

CONCLUSION 

The prevalence rate of gall stone in Saraburi 

hospital personnel is 4.5% (18 in 400 cases) The rate 

in male is 1.6 % and the rate in female is 5.1%. Risk 

factor of gall stone is aging and multiparities. Female 

sex and obesity are not significant risk factor by this 

study. 
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HAND-MADE BODY LEAD APRON 

Atchara SANGCHAI B.A. (Political Science), Cert of Medical Radiography 

Patchrin PEKANAN M.D., Preecha TOSKULKAO B.Ed (Science), 
Cert of Medical Radiography 

ABSTRACT 

A hand-made body lead apron was successfully done by using the lead sheets 

in the used dental films. The x-ray protections was perfect. The total cost was much 
cheaper than the commercial one. However, its weight was higher due to the thickerness 

of the total lead used. The process in making this apron was simple and should be 

promoted to be used in our country. 

INTRODUCTION 

Radiation protection to the patients and 

the personnels working in the department of 

Radiology is very important. Ignoring the 

radiation protection would bring hazard to both 

the patients and the personnels. In the old days 

when x-ray was used in the medicine in the year 

1922, many involved personnels were dead from 
1, oa ° 

cancer, leukemia and some had, short lifespan, 

decreased length of stay for 6 years. They might be 

infertile within one year if they received the x-ray 

dose up to 250 rems (2.5 Sv). Owing to these 

hazards, the international commission on radiolo- 

gical protection (ICRP) proposed the following 

general principles: (a) No practice involving 

exposures to radiation should be adopted unless 

it produces sufficient benefit to the exposed 

individuals or to society to offset the radiation 

detriment it causes (b). In relation to any particular 

source within a practice, the magnitude of 

individual doses, the number of people exposed 

and the likelihood of incurring exposures where 

these are not certain to be received should all be 

kept as low as reasonably achievable, economic 

and social factors being taken into account. This 

procedure should be constrained by restrictions 

on the doses to individuals, so as to limit the 

inequality likely to result from the inherent 

economic and social judgements (c). The 

exposure of individuals resulting from the 

combination of all the relevant practices should 

be subject to dose limits, or to some control of 

risk in the case of potential exposures. These are 

aimed at ensuring that no individual is exposed 

to radiation risks that are judged to be 

unacceptable from these practices in any normal 

circumstances. Not all sources are susceptible to 

control by action at the source and it is necessary 

to specify the sources to be included as relevant 

before selecting a dose limit. 

For the optimisation of protection 

(principle c), the involved personnels wear the 

lead apron to protect the internal body organs. 

Since the manufac-tured lead aprons are all 

imported and are expensive, an attempt to make 

our own lead apron was done. 

MATERIAL AND METHODS 

The industrial made body lead aprons were 

made from the mixture of lead and rubber which 

are expensive (6500 - 10000 Baht per unit). In 

order to balance the budget of the division, we 

consider using the throw-away material for the x- 

ray protection. The lead sheet for scattering-ray 
protection in the dental films were collected after 

the films had been exposed. The dental films were 

composed of the jacket, two pieces of x-ray films 

  

Department of Radiology, Ramathibodi Hospital, Rama 6 Street, Bangkok 10400 Thailand. 
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with paper covering and the lead sheet. We used 
the lead sheets, size 3.1 X 4.1 cm. in the periapical 
films which were the most frequently used size. 
Each piece of the lead sheet was 0.07 mm thick 
(Fig.1). 

There were several rows of tiny 

projections on each end of the lead sheets. They 

were made flat by hand, using bottles or cans. The 

thickness of one body lead apron was equal to the 
thickness of 9 pieces of lead sheets. There were 

three sets of lead sheets, each set was composed 

of three sheets of lead covered by a piece of thin 

cloth. The purpose of making the apron this way 
was to seal the holes caused by the sewed-needles. 

The size of the apron was 62 X 100 cm. The total 

lead sheets used were 5435 sheets (Fig. 2). 

Finally, the apron was covered by the artificial 

leather as in figure 3., ready for use (Fig. 4). The 

total cost for the material used for this apron was 

about 2000 Bahts. The weight of our apron was 
6.0 kilograms. Total thickness of lead is 0.63 mm. 
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RESULTS 

Six pieces of the Kodak ultraspeed 
periapical dental x-ray films were attached to the 
innerside of the front part of the lead apron. The 
lead apron was routinely used in the fluoroscopic 
DSI unit for 6 weeks. The attached films were 
detached from the apron one film per one week. 

Then the lead apron was hung | meter 
away from the x-ray tube, in the general unit. Six 
similar dental x-ray films were attached to the 
innerside and six films to the outerside of the front 

part of the lead apron. Exposure was allowed for 

6 weeks; for each week, one film from the 

innerside and one film from the outerside part of 
the apron was removed. The identical 

performance was applied to the manufactured lead 
apron routinely used in that room. 

The processed films that were previously 
attached to the lead aprons were measured for 
densities by the densitometer. The results were 

Fig. 1 Components of the dental films: jacket, film, film and lead sheet 
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shown by the graphic drawing (Fig.5). From this 

experiment, the study proved that this hand-made 

lead apron could protect the scattered radiation as 
safe as the manufactured one. 

é d 
’ 

4 5 
a Aa , 

; ih.     
Fig. 2 Lead sheets sewed on the thin piece of cloth 

“a2 
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DISCUSSION 

There are several items that provide 

protection for associated personnel during a 
fluoroscopic/radiographic imaging procedure. The 

first and foremost is the lead apron worn by all 
individuals who must work in the room when the 
x-ray tube is operated. Lead equivalent 

thicknesses from 0.25 mm to 0.5 mm are typical. 

Often, the lead is in the form of a rubber material 

to provide flexibility and handling ease. Aprons 

protect the torso of the body and are available in 
fronto or wrap-around fitting designs, the latter 

being important when the back is exposed to the 

scattered radiation a considerable portion of the 
time. Greater than 90% of the incident scattered 

radiation is attenuated by the 0.25 mm thickness 

at standard x-ray energies (less than 100 keV). 

Thickness of 0.35 and 0.50 mm lead in an apron 

give greater protection (up to 95-99% attenuation), 

but weigh 50 to 100% more than the minimal 0.25 

mm thickness. For long fluoroscopic procedures, 

the weight of the apron often becomes a limiting 

Fig. 3 The appeared lead apron after being covered with the imitated leather 
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Fig. 4 The hand-made body lead apron on the real technician. 

factor in the ability of the radiologist and the 

attending staff to complete the case without 
substititions. The areas not covered by the apron 

include the arms, lower legs, the head and neck, 

and the back (except for wrap-around type aprons). 

The body areas not protected by the apron 

include the thyroid and the eyes. Accordingly, 

there are thyroid shields and leaded glasses that 

can be worn by the personnel in the room. The 
thyroid shield wraps around the neck to provide 
similar shielding as the lead apron does. Leaded 

glasses attenuate the incident x-rays to a lesser 

extent, typically 30-70 %, depending on the 
content (weight) of the lead. Normal eye glasses 

provide limited protection, typically much less 

than 20% attenuation. Whenever the hands must 

be in the primary beam, leaded gloves made of 
0.5 mm thick lead (or greater) should be worn. 

The lead aprons utilized in diagnostic 
radiology are of limited value in nuclear medicine 

122 

because, in contrast to their effectiveness in 

reducing exposure from low enegy scattered x- 

rays, they do not attenuate enough of the medium 

energy photons emitted by Tc-99m (140 keV) to 

be practical * 
Film are optically and x-ray sensitive. The 

film densitometer measures the optical density of 
a selected film area by comparing the light 
intensity without the film in place to the light 
intensity with the film in place, and taking of the 
log of the ratio. The optical density (OD) of film 
is measured at a given point and describes the 
amount of light that gets through the film base 
and developed emulsion. If the film transmits a 

certain fraction (T1, the transmittance) of the light 

shone upon it, then the OD will be: OD = -Log 
(T) = Log (1/T). A densitometer is used to 

measure OD. A characteristic curve for the 

screen-film system can also be produced by 

exposing the film in a cassette with screens by
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Fig.5 Optical density of the films attached to the lead aprons 

A = control 

B = films that were attached at the innerside of the hand-made lead apron in the 

fluoroscopic and general rooms 
C = films that were attached at the manufactured lead apron (0.5 mm thick) in general 

room 

D = films that were attached in front of the aprons in general room 

using x-ray radiation. In principle, the charactristic 

curves for light exposure will be quite similar. X- 

ray film typically used in radiology has a slight 

tint to the mylar base, so that unexposed film has 

an OD of about 0.13 after having been developed. 
Heavily exposed film can yield OD of about 3.0 

to 3.5 in radiography. 
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The weight of our lead apron is heavier 

than the manufactured apron of the same design 

which weigh 3.2 - 5.5 kg. However, the thickness 

of our apron is more than 0.5 mm. An experiment 

will be performed in making another apron to 

reduce the weight by reducing the thickness of 

the lead sheets previously used but still effective 

for x-ray protection.
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"HEPERECHOIC DOTS" AND "SMALL FAT DENSITIES" US AND CT 

SIGNS OF XANTHOGRANULOMATOUS 

CHOLECYSTITIS: A CASE REPORT 

Darunee BOONJUNWETWAT, M.D. 

Onrudi HOJAN, M.D. 

ABSTRACT 

We reported the US and CT signs of a case proved to be xanthogranulomatous 

cholecystitis. Even one case was found, but the imaging features were characteristic 

correlating with the histopathology. If the preoperative diagnosis or awareness of the 

disease could be made, the proper planning for treatment would be gained. The US 

showed mark thickening of the gallbladder wall containing multiple 

fix hyperechoic dots without shadowing. Increased vascularity was demonstrated by 

color doppler study. The CT shows a soft tissue mass at the gallbladder bed having 

multiple small fat densities, associated with small calcification or stone. 

INTRODUCTION 

Xanthogranulomatous cholecystitis (XGC) 

is a focal or diffuse destructive inflammatory 

process of the gall bladder’. It is an uncommon 

form of cholecystitis which is being recognized 

with increasing frequency”. XGC occasionally 

may be confused with a malignant process’. We 

report a case of XGC with suggestive findings that 

are found in sonography and computerized 

tomographic imaging. 

CASE REPORT 

A 39-year-old man presented with fever 

for 4 days and 2 times of diarrhea before admission. 

On physical examination only hepatomegaly was 

found. 

Laboratory datas are listed as below : 

CBC : WBC 7700 w/L 

Neutrophiles 77% 

Lymphocytes 23% 
SGOT : 81 WL 

SGPT : 80 WL 

Alkaline phosphatase : 551 u/L 

Alpha feto protein : 1.24 
CEA : 2.9 

HBs Ag : positive 

Hemoculture : positive for Salmonella A 

The laboratory findings were consistent 

with his diagnosis of salmonellosis A septicemia. 

The patient had a previous check up by ultrasound 

3 months before admission showing a markedly 

thick walled gallbladder, with multiple fixed hype- 

rechoic spots (Fig.1). A repeated ultrasound was 
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performed using 3.5 MHZ sector probe. The 

findings revealed a low echoic mass at the 

gallbladder area, about 6x6 cm’ in size, without 

visualized gallbladder lumen. The mass contai- 

ned large amount of fixed hyperechoic dots 

without posterior shadowing. (Fig.2), as well as 

increased vascularity by color doppler study. 

(Fig.3) CT scan showed a soft tissue mass at the 

gallbladder fossa with multiple small areas of fat 

densities.(Fig.4A) A small calcification was seen 

at the mass adjacent to the pancreatic 
head.(Fig.4B) 

The diagnosis of suspected gallbladder carcinoma 
was made . At operation, the gallbladder was 

found to have inflammed thick wall, with adhesion 

to the hepatic flexure of colon and the first part of 

duodenum. Extracholecystic stone was found 5 

mm. in size, considered to have a previous per- 

foration. The patient was undergone a total 

cholecystectomy. The pathological diagnosis 

turned out to be a chronic cholecystitis with 

xanthogranulomatous reaction. Microcscopic 

examination revealed fibrotic gallbladder and 

inflammatory cell infiltration of the wall. Deep 
penetration of the surface epithelium into the 

muscular layer forming sinuses in which 

inspissated bile was found. Many foam cells and 

chronic inflammatory cells were collected focally. 

DISCUSSION 

XGC is arare condition** associated with 

chronic recurrent inflammation of the gallbladder 

due to gall stone‘. It is characterized histopatho- 

logically by lipid-laden histiocytes and multinuc- 

leated giant cells infiltrating the gallbladder wall’. 

Increasing fibrosis is noted at a late stage’. Itisa 

benign process but may mimic gall bladder 

malignancy according to the slow insidious onset 

and its appearance on imaging studies*'°. 

XGC was first described in 1970 by Chris- 

tensen and Ishak''"” as “fibroxanthogranulomatous 

inflammation”. Since then over 60 cases have 

been described under a variety of synonyms, 

including “ceroid or ceroid-like histiocyte granu- 
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loma of the gallbladder”, and “biliary granuloma 

cholecystitis”'’. But in the view of Goodman and 

Ishak'*"'>, the best name for this condition is xantho- 
granulomatous cholecystitis as this emphasises 

its inflammatory nature and its conceptual simila- 

rity to the renal condition, xanthogranulomatous 

pyelonephritis’. 
Sonography of xanthogranulomatous 

cholecystitis characteristically appear as chole- 

lithiasis and nodular or diffuse thickening of the 

gallbladder wall*:'? which may misinterpleted as 

tumor or intramural abscess". 
On computed tomographic imaging; 

irregular thickening of the gallbladder wall is the 

most common abnormality in addition to gall 

stone. However, a mass may be presented in the 

gallbladder fossa. No evidence of matastases or 

biliary dilatation will be seen‘. 
Radiologically, XGC is extremely difficult 

to be differentiated from gallbladder cancer’. 

In our case, sonography showed an enlarged 

gallbladder with thick wall as others having 

described. There are multiple internal hypere- 

choic dots without posterior shadowing, these may 

represent lipid-laden component hislogically. 

Color doppler helps to confirm the presence of 

inflammation by demonstrating the increased 

vascularity. As well as CT scan revealed multiple 

small areas of fat densities in the thick gallbladder 

wall. We would like to present these US and CT 

signs to establish the diagnosis of xanthogranu- 

lomatous cholecystitis. Choecystectomy is the 

treatment of choice for the XGC. In case of severe 

inflammatory reaction and fibrosis within 

the gallbladder, a subtotal cholecystectomy is 

required because it is unsafe to do conventional 
cholecystectomy’. 

The complications of XGC are biliary 

fistula, perforated gallbladder with or without 

abscess formation'®, adhesion and high rate of 

postoperative infection’. 
The correct diagnosis of XGC is important 

for several reasons, the first and foremost is 

due to the high frequency of complications, but 

not the least is due to the condition may mimic 

preoperatively to the suspicious of malignancy’.
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Fig.1 US of gallbladder showing diffuse thickening of gallbladder wall with 

multiple fix hyperechoic dots. 
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Fig. 2 Follow up US 3 months later showing progressive thickening of 

gallbladder wall with lumen obliteration, containing large amount 
of hyperechoic dots without posterior shadowing. 

127



THE ASEAN JOURNAL OF RADIOLOGY 

61357 PRT SUTHA MANEERATANAPRUEK 
pi (el \h Atha okt ar te C4-2 40R Abdom 

  

January - April 1997. Volume II] Number 1 

OEE | 

ee ee 

Tis0.7 Mi1.1 

a) Me a) 

Fig. 3 Color doppler study showing increased vascularity at the 
gallbladder area. 
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Fig.4A Axial CT scan showed soft tissue mass (arrow heads) at the 

gallbladder fossa having multiple small areas of fat density. 

  

Fig.4B = Axial CT scan showed a calcification (arrow) at the mass of 

gallbladder. (arrow heads) 
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Message from 

Prof. Dr. Kawee Tungsubutra 
Editor-in-Chief, The Asean Journal of Radiology. 

    
  

This is the third volume or the third year of the Asean Journal of Radiology. 

(Asean J.R.) 

We have 15 papers from different Institutes in Thailand and 5 papers from Malaysia 

and Singapore. The 15 papers from different Institutes in Thailand came from the Medical 

Schools in Bangkok, in Chiang Mai , the Northern part of Thailand , and the Provincial 

Hospital in Saraburi. In fact we have the papers from all the Medical School in the 

Central , the North, the South and the North-East, in the previous Volumes (I & II). 

Only papers from Indonesia and Philippines that we have never received. We hope, we 

will have some papers from the two member countries in the near future. 

Hn Tp 
Kawee Tungsubutra 

January 1, 1997 
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