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FULL TERM PREGNANCY WITH A HUGE RECURRENT IMMATURE 

TERATOMA: A CASE REPORT. 

Chalida APHINIVES, M.D., Jitjaroen CHATYAKUM, M.D. 

ABSTRACT 

Immature teratoma is an infrequent ovarian tumor in reproductive female, espe- 

cially occurring with pregnancy. This report describes the radiologic findings in a 35- 

year-old woman, with 32-weeks pregnancy, presented a huge multiloculated cyst in the 

Cul-de-sac. Thirteen years ago, she was diagnosed to have an immature teratoma, but 

her treatment was not completed. At this time, cesarean section was performed when 

her pregnancy reached 36 weeks, but the biopsies of abdominal cysts revealed multicystic 

peritoneal mesothelioma. No further treatment was done because the patient refused to 

have. 

INTRODUCTION 

Any malignancy during pregnancy is rare, 
with an estimated incidence of 0.07-0.1%.' Germ 
cell tumors are the most frequent ovarian malig- 
nancies associated with pregnancy.** 

Ovarian tumors may cause serious com- 
plications during pregnancy and postpartum. 
Some of these include adnexal torsion and obstruc- 
tion to vaginal delivery. The most common 
ovarian tumors are cystic. Beischer and associates 
(1971) described 164 ovarian tumors diagnosed 
during pregnancy; one fourth were cystic terato- 
mas. Ovarian tumors complicating pregnancy 
often are entirely overlooked (Stedman and Kline, 
1988). Careful examination of all pregnant women 
would eliminate some, but not all, of these missed 
tumors. If an ovarian tumor does not occupy the 
pelvis, diagnosis through physical examination is 
especially difficult because abdominal enlarge- 
ment may attribute to a more advanced pregnancy, 
multiple fetuses, or hydramnios; and the true 
condition may not be recognized until after labor. 
Sonography often provides accurate differentia- 
tion between uterine enlargement and an extrau- 
terine cystic mass. 

CASE REPORT 

A 35-year-old woman presented to another 
hospital with a larger pelvic mass for gestational 
age, 32 weeks from the history of menstruation. 
Ultrasound revealed multiloculated cyst in the Cul- 
de-sac. 20 cm in diameter. She was referred to 

Srinagarind hospital, Faculty of Medicine. Her 
previous medical record, 13 years ago, revealed 
immature teratoma with incomplete treatment 
(right salpingo-oophorectomy, | circle of VAC) 
because of her refusal. The MRI revealed huge 
multiple cystic masses occupying in the pelvic 
cavity and extending to the middle part of abdo- 
men. The masses contained solid components 
also, esp. in the anterior aspect (figure 1). There 
were multiple cystic masses involving right pos- 
terior lobe of liver, spleen, and subcutaneous plane 
at epigastrium and umbilical regions (figure 2-5). 
There were obstructive hydronephrosis of both 
kidneys. The diagnosis of malignant cystic masses 
with pregnancy was suggested. She was per- 
formed cesarean section 3 weeks later (36-week 
gestational age). During this operation, left tubal 
resection and 2 biopsies of small cysts at abdomi- 
nal wall and uterus were also performed. 

Pathological examinations revealed 
multicystic peritoneal mesothelioma. Her previ- 
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ous specimens were reviewed and the diagnosis _ her gynecologist suggested further treatment, she 
of immature teratoma was confirmed. Although —_ again refused to have. 

te ed 
' 

  
Fig. 1. Axial T2-weighted FSE (TR/TE = 3243/ Fig. 2. Axial T2-weighted FSE (TR/TE = 3243/ 

84) revealed 4x3 cm intra-abdominal 84) revealed multiple cystic components 
cystic lesion attached to peritoneum in the right posterior lobe of liver and scat- 
anteriorly. tering lesions at segment 3, 7 and around 

the splenic surface. 

    
3. (Coronal) 4. (Sagittal) 

Fig. 3. (Coronal), Fig. 4. (Sagittal): Coronal T2-weighted FSE (TR/TE = 5000/90) revealed multi- 
loculated cystic mass (hypersignal intensity) occupied the entire pelvic cavity displacing the 
pregnant uterus upward, and the urinary bladder right antero-inferiorly. 

b
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Fig. 5. Coronal T1-weighted FSE (TR/TE = 360/ 

20) revealed multi-loculated cystic mass 

(hyposignal intensity) occupying the 
entire pelvic cavity and displacing the 
pregnant uterus upward, while the urinary 
bladder was also displaced right antero- 
inferiorly. 

DISCUSSIONS 

Teratomas are the most common germ cell 
tumor of the ovary. They can be subclassified into 
mature teratoma, monodermal teratoma, and im- 
mature teratoma. Immature teratomas are com- 
posed of tissues derived from the three germ lay- 
ers; ectoderm, mesoderm, and endoderm; and, in 

contrast to the much more common mature ter- 
atoma, they contain immature or embryonal struc- 
tures. Mature tissues are frequently present and 
sometimes may predominate. In these cases, the 
tumor should be differentiated from a mature ter- 
atoma with malignant transformation. The pres- 

ence of immature or embryonal elements as op- 
posed to the neoplastic transformation of mature 
tissues can be used to differentiate these two types 
of neoplasm.* 

The immature teratoma of the ovary is an 
uncommon tumor, comprising less than 1% of ter- 
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atomas of the ovary. * In contrast with the mature 
cystic teratoma, which is encountered most fre- 

quently during the reproductive years but occurs 
at all ages, the immature teratoma has a specific 
age incidence, occurring most commonly in the 
first two decades of life and being almost unknown 
after the menopause.° These tumors are likely to 
be large, predominantly solid masses with areas 
of soft, fleshy, pale pink. or tan tissue. The con- 
tralateral ovary may be involved if there is 
extraovarian spread, but these tumors are rarely 

bilateral. In 10%, the contralateral ovary contains 
another benign ovarian tumor.’ The tumors are 
graded according to the amount of immature tis- 
sue present. Grade | tumors have immature glial 
tissue occupying less than one low power field, 
grade 2 tumors have immature glial tissue in two 
to three low power fields in one slide, and grade 3 
tumors have four or more fields in one slide.*’ 
Peritoneal seeding from these tumors may be rep- 
resented by mature glial seeding or gliomatosis. 

Although ultrasound has been revolution- 
ary, an alternative fetal and maternal imaging tech- 
nique would be useful when sonography is lim- 
ited by technical factors. MRI fills this need. Simi- 
lar to ultrasound, MRI is non-invasive, involving 
no ionizing radiation, and can provide images in 
multiple planes. Unlike ultrasound, interference 
from skeletal, fatty, or gas-filled structures is not 
a problem with MRI, and imaging of deep pelvic 
structures does not depend on the presence of an 
acoustic window. Because tissue characteristics 
rather than those of acoustic impedance provide 
the contrast in MRI, it might show features not 
demonstrable with ultrasound.'°!' 

In our case, MRI demonstrated a huge 
multiple cystic masses with solid components 
occupying almost all peritoneal cavity and involv- 
ing solid organs (e.g. liver) also. Although the 

general recommendation for suspected malignancy 
is laparotomy as soon as possible; this case was 

delayed until full term pregnancy, because the 
diagnosis was not made until late in pregnancy 
(33 weeks) and she was alive longer than usual in 
the case of immature teratoma. While the prog-
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nosis of this tumor with incomplete treatment 
should be described with 2 years survival,'? she 

had survived for 13 years after first diagnosis. 
During cesarean section, 2 biopsies were taken 
from the abdominal wall cysts and were reported 
as multicystic peritoneal mesothelioma, which is 
a benign tumor. However the first section was 
confirmed as immature teratoma, but the compo- 
nents in the pathological section mostly contained 
mature cell with a few component of immature 
cells. So we made her diagnosis as immature ter- 
atoma. At this time, her staging was changed to 
at least IIIc, so her gynecologist suggested further 
treatment, such as exploratory laparotomy with 
tumor resection and adjuvant chemotherapy, but 
she refused to have any further treatment and went 
away. 

We cannot predict the end of this case. We 
hope that we shall see her for radiological exami- 
nations again, perhaps in a very late stage. 

CONCLUSIONS 

Immature teratoma in a pregnant woman 
is rare and the recurrent one after 13 years of the 
first presentation is even rarer. The first patho- 
logical diagnosis was reviewed and confirmed the 
diagnosis of immature teratoma; even receiving 
incomplete treatment, she was still alive until this 
occurrence. Although the histopathological pic- 
tures in this second presentation do not absolutely 
confirm the diagnosis of an immature teratoma, 
this condition is still the most probable diagnosis, 
so her obstetricians have advised her to be treated 
as a recurrent immature teratoma. Unfortunately, 
she refused to have any more treatment and went 
away. 

REFERENCES 

1. Zemlickis D, Lishner M, Degendorfer P. 
Panzarella T, Sutcliffe SB, Koren G. Fetal 
outcome after in utero exposure to cancer 
chemotherapy. Arch Intern Med, 1992: 
152:573-6. 

10. 

ii. 

JAN. - APR. 2000. Volume VI Number I 

Williams S. Chemotherapy of ovarian 
germ cell tumors. Hematol Oncol Clin 
North Am, 1991;5:1261-9. 

Malone J, Gershenson D, Creasy R, 

Kavanagh J, Silva E, Stringer C. Endoder- 
mal sinus tumor of the ovary associated 
with pregnancy. Obstet Gynecol, 1986;68: 
86S-9S. 
Telerman A. Germ cell tumors of the ovary. 
In: Kurman RJ, ed. Blaustein’s pathology 
of the female genital tract. 4" Ed. 
New York: Springer-Verlag, 1994:876-8. 
Malkasian GD Jr, Symmonds_ RE, 
Dockerty MB. Malignant ovarian terato- 
mas: Report of 31 cases. Obstet Gynecol, 
1965;25:810. 
Breen JL, Neubecker RD. Ovarian malig- 
nancy inchildren with special reference 
to the germ cell tumors. Ann NY Acad 
Sci, 1967;142:658. 
Wisniewski M, Deppisch LM. Solid 
teratomas of the ovary. Cancer, 1973:32: 
440. 

Thurlbeck WM, Scully RE. Solid teratoma 
of the ovary. Cancer, 1960;13:804. 
Kojs Z, Urbanski K, Mitus J, Reinfuss M, 
Pudelek J, Walasek T. Pure immature 
teratoma of the ovary: analysis of 22 cases. 
Eur J Gynaecol Oncol, 1997:18:534-6. 
Weinreb JC, Lowe TW, Santos-Ramos R. 

Cunningham FG, Parkey R. Magnetic 
resonance imaging in obstetric diagnosis, 
1985;154:157-161. 
Weinreb JC, Brown CE, Lowe TW, Cohen 
JM, Erdman WA. Pelvic masses in preg- 
nant patients: MR and US _ imaging. 
Radiology, 1986;159:717-724. 

Horbelt D, Delmore J. Meisel R, Cho S, 
Roberts D, Logan D. Mixed germ cell ma- 
lignancy of the ovary concurrent with preg- 
nancy. Obstet Gynecol, 1994;84:662-4. 

Heslen I, Leveque J, Horyn G, Panel P, 
Goujon JM, Chahal M, Kerisit J, Pigne A. 
Magnin G, Grall JY. Immature teratoma 
of the ovary (Abstract). J Gynecol Obstet 
Biol Reprod Paris, 1994;23:790-6.



THE ASEAN JOURNAL OF RADIOLOGY JAN. - APR. 2000. Volume VI Number I 

  

METASTATIC BREAST CANCER IN THE FIRST METACARPAL BONE OF 

THE NON-DOMINANT HAND: A CASE REPORT. 

Chalida APHINIVES', M.D., Jitjaroen CHATYACUM', M.D., 

Jaturat KANPITTAYA', M.D., Jumpol MITRCHAP, M.D. 

ABSTRACT 

This report describes the radiologic and histologic findings in a 50-year-old 

woman who presented with an osteolytic lesion of the first metacarpal bone of the non 

-dominant hand as the result of metastatic breast cancer. The patient is alive and symp- 

toms free at 3 months after curettage with bone graft, adjuvant chemotherapy and radia- 

tion therapy (1-year course of treatment). 

INTRODUCTION 

Metastatic tumors of the hand or foot are 

rare. The most frequently encountered neoplasms 

metastasizing to the metacarpal bones originate 

in the bronchus, kidney, esophagus, colon and 

rectum, breast, or prostate gland. They usually 

occur as pre-terminal events and often are part of 

a widespread dissemination of metastases. Their 

incidence is only 9.0021-0.09 percent of all pa- 

tients with cancer, while bony metastases present 

in approximately 25% of all death from malig- 

nancy. Failure to recognize these lesions has led 

to a delayed diagnosis or an inappropriate treat- 

ment or both. 

We report a case of breast cancer with a 

metastasis in the first metacarpal bone of the non- 

dominant hand treated with curettage, bone graft, 

adjuvant chemotherapy and radiation therapy. 

CASE REPORT 

A 50-year-old woman who is right-hand 

dominant was diagnosed as invasive ductal carci- 

noma of her right breast (T2N1M0) on August 

1994. Her treatment included a modified radical 

mastectomy right side and an adjuvant chemo- 

therapy (CMF 6 circles). Until July 1997, she 

developed swelling and chronic pain on her left 

wrist. After 2-month of medical treatment of joint 

pain, a plain film showed a geographic osteolytic 

destruction in the base of the first metacarpal bone 

of her left hand, ill-defined border, breaking 

through cortex, soft tissue swelling, without peri- 

osteal reaction (figure 1). Her bone scan revealed 

multiple bony uptakes. Only curettage with bone 

graft was performed on September 1997 with the 

aim of tissue biopsy. After a pathologist report of 

a metastatic ductal carcinoma (figure 2), the pa- 

tient refused an amputation of her thumb. She 

had been further treated with the combination of 

radiation therapy (2,000 cGy) and chemotherapy 

(CMF 12 circles) since October 1997. She is still 

alive and symptoms free at 3 months (December 

1998) after 1-year course of treatment. 
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Fig. 1. The plain film of left hand showed geographic osteolytic destruction in the base of first 

metacarpal bone (type IC), with breaking through the cortex. No periosteal reaction was seen. 
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Fig. 2. Well-defined nests of metastatic ductal carcinoma of classical type lie between proliferating 

bone trabeculae. (x 200)
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DISCUSSIONS 

The end stages of many malignant neo- 

plasms are associated almost inevitably with me- 

tastases and the skeleton is very commonly af- 

fected. The most skeletal metastases are hematog- 

enous in origin. Any primary tumor may metas- 

tasize to bones, but in woman the most important 

carcinoma is breast cancer, from which second- 

ary deposits develop in about two-thirds of the 

cases. 

The radiographic appearance of metastatic 

disease varies from lytic, blastic, or mixed lesions 

typically in the marrow space. Osteolytic me- 

tastases are the most frequent pattern encountered, 

especially in breast and lung primaries. 

As mentioned, the acrometastases (meta- 

static lesions in the hand or foot) are rare. The 

clinical findings commonly included pain, swell- 

ing, and erythema. There are 2 points of her pre- 

sentation to be considered: first, this lesion was 

the first evidence of an occult primary neoplasm; 

and second, it occurred in the non-dominant hand. 

Healey, et al' found that only 14 percent of all 

acrometastases presented as the first evidence of 

metastasis and metastases to the dominant hand 

were twice as common as to the non-dominant 

hand (maybe due to more blood flow in dominant 

hand). 

Breast cancer is one of the most common 

primary tumors in women but its metastasis shows 

an unusual affinity for bone. The lesions are usu- 

ally osteolytic and commonly multiple. About 10% 

of metastases from breast cancer produce osteo- 

blastic lesions and in another 10% the lesions are 

mixed. Sclerosis may occur in lytic lesions fol- 

lowing successful hormone or radiation therapy. 

Three patterns of lytic destruction have 

been described: geographic, type I; moth-eaten, 
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type II; and permeative, type III]. The geographic 

osteolytic destruction (type I) was divided into 3 

types; type IA, well-defined border with sclero- 

sis; type IB, well-defined border without sclero- 

sis around the periphery of the lesion; and type 

IC. ill-defined border. This case showed to be type 

IC lesion that showed greater biologic activity and 

more likely that the lesion was malignant. The 

pathological section is well-defined nests of meta- 

static ductal carcinoma of classical type that lie 

between proliferating bone trabeculae ( figure 2). 

The surgical treatment might be inad- 

equate; at least amputation of the first metacarpal 

bone and thumb was recommended. However, 

the combination of radiation therapy and chemo- 

therapy appeared to be quite well in this case. No 

more lesions, no complication, and symptoms free 

occurred along 1-year course and 3 months after. 

The median survival time of hand metastasis was 

6.2 months. 

Finally, if her first physicians recognized 

this condition, she could be treated appropriately 

2 months earlier. 

CONCLUSIONS 

Metastatic breast cancer in the hand is a 

rare entity. The presentations of this case are also 

less common. The combination of radiation 

therapy and chemotherapy appeared quite well 

even inadequate resection. This condition should 

be considered earlier in such a case of joint pain 

or swelling with a previous history of malignancy. 
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LANGERHANS’ CELL HISTIOCYTOSIS 

Khomdao BOONCHIT' , Jiraporn SRINAKARIN? , 

Dumrongsuk BOONCHIT? , Warinthorn BUNCHALEAW‘ 

ABSTRACT 

Langerhans’ cell histiocytosis, previously called histiocytosis X is an inappro- 

priate proliferation and infiltration of various tissues with cells that are morphologically 

and immunologically similar to normal Langerhans cells that is probably due to an 

immune regulatory defect. 

We report two different cases of Langerhans’ cell histiocytosis. First case is a 1 

year 5 months old girl presented with left eye lid swelling and erythema. Second case is 

a 2 years old girl presented with multiple skull masses and diabetes insipidus. 

In 1953, Lichtenstein!’ proposed the term 
histiocytosis X for a group of clinical syndromes 

of unknown cause characterized morphologically 

by the proliferation of a unique histiocyte with 

cytoplasmic inclusions known as X bodies. 

In 1980s, it was recognized that the mono- 

nuclear cells that populate these lesions were not 

histiocytes of the usual type, but were in reality a 

particular cell type: the Langerhans cell’. It has 

pale eosinophilic cytoplasm and a central nucleus 

with a characteristic groove that differentiates it 

from other histiocytes. The distinctive feature of 

LCH = Langerhans’ Cell Histiocytosis 

LCH is proliferation of the Langerhans cell, a 

tissue based histiocyte that is normally found in 

skin, some mucous membranes, the T zone of 

lymph nodes, and thymus’. Ultrastructurally, the 

most characteristic feature of the Langerhans cell 
is the Birberk granule. In addition there are 

immunologic features of the Langerhans cell that 

are typical, including S-100 protein positivity, 
expression of the HLA-DR antigen, and staining 

with OKT-6 monoclonal antibody‘. Regardless of 

clinical presentation, the diagnosis of LCH is based 

on the identification of Langerhans cell in typical 

lesions. (table 1)'° 

  

TABLE 1 LANGERHANS’ CELL HISTIOCYTOSIS 

Levels of diagnosis 
Presumptive 
Conventional histopathology 

Diagnosis 
Immunohistochemistry (S-100 protein) 
Enzymatic activity (adenosine triphosphatase, « -D-mannosidase) 

Definitive 

Electron microscopy (Birberg granules) 
Immunohistochemistry (peanut lectin, OKT-6 antigenicity) 
  

  

_ Department of Radiology, Udornthani Hospital, Meung, Udornthani, 41000 Thailand. 

~~ Department of Radiology, Srinakarind Hospital, Faculty of Medicine. Khon Kaen University, 40002 Thailand 

' Department of Plastic and Reconstruction Surgery, Udornthani Hospital, Meung, Udornthani, 41000 Thailand



THE ASEAN JOURNAL OF RADIOLOGY 

There are three well-established clinical 

subsets of LCH that should be defined at this time: 

eosinophilic granuloma of bone, Hand-Schuller- 

Christian disease and Letterer-Siwe disease. 

The head and neck region is the most com- 

mon sites of involvement by LCH.’ Lesions in chil- 

dren are most commonly located in bone or bone 

marrow.° Orbital involvement of LCH is not un- 

common.° It has a predilection for young children 

1-4 years old.* The overall incidence of orbital in- 

volvement in a large series of 76 children with 

LCH was 23%.° 

CASE REPORTS 

CASE 1 

| year 5 months old girl presented with 2 

month history of upper eyelid swelling with 

  

1A. 
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erythema and proptosis of left eye. 

On examination, she appeared to be 

healthy and normally developed. Pupils and 

extraocular movements were normal. The left eye 

was slightly proptotic, without ecchymosis 

surrounding the eye. 

Orbital CT SCAN without and with 

contrast enhancement showed an enhancing fairly 

well-defined extraconal mass, encroaching 

lacrimal gland with bony destruction at 

superolateral aspect of left orbit, involving the 

greater wing of sphenoid bone. (Fig.1a,b) 

An incisional biopsy without curettage was 

done. Histologic examination was diagnosis for 

LCH. 

  

1B. 

Fig.la,b Axial CECT shows enhancing lesion with bony destruction involving the superolateral wall 
of left orbit 

CECT Contrast Enhancement CT
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CASE 2 

2 year-old-girl was admitted to Udornthani 

hospital in July 1998 with a 4 month history of 

mass at right temporal region, polyurea and 

polydipsia. | month later, she had another mass at 

left frontal region. 

On examination, she appeared to be sick 

and weak. There were soft tissue masses at right 

temporal and left frontal regions about 3 and 2 

cm. in diameter respectively. Left periorbital 

swelling was noted. She did not have hepatosple- 

  
2A. 
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nomegaly. Complete blood count, liver function 

studies were normal. Urine specific gravity test 

after water dehydration was 1.002. 

Skull radiographs showed multiple 

osteolytic lesions with well-defined margins at the 

superolateral wall of left orbit, left frontal and right 

temporal bones. (Fig.2a,b) The chest radiograph 

was normal. There were no other bony lesions on 

skeletal radiographic survey. Ultrasound of 

abdomen showed normal findings. 

  
2B. 

Fig.2a,b Osteolytic lesions with well-defined margins at superolateral wall of left orbit, left frontal 

and right temporal bones
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CT SCAN of the orbits and head without extending into the superolateral aspect of left 

and with contrast enhancement showed an _ orbit. (Fig.3) Left frontal and right temporal skull 

enhancing destructive soft tissue mass centered masses were noted with bony destruction. 

in the greater wing of left sphenoid bone, (Fig.4a,b) 

  

Fig.3. Axial CECT shows enhancing soft tissue 

mass with bony destruction at the greater 

wing of left sphenoid bone, extending into 

the superolateral aspect of left orbit 

  

4A. 4B. 

Fig.4a,b Axial CECT shows left frontal and right temporal skull masses with bony destruction 
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The patient underwent MR imaging, on 1.5 

Tesla GE Signa Horizon LX™ ( GE Medical 

System Milwaukee WI,USA ). Beginning with 

brain study, axial Tl weighted pre- and post 

Gadolinium (TR500 ms, TE20ms, 5.0mm.thick 

section, 2.0 mm.. intersection spacing), Sagital 

FSE T1 weighted (TR540ms, TE12.2ms, Ef) Axial 

FSE Proton Density weighted (TR3700ms, 

TE11.5ms, Ef) T2 weighted (TR3700ms, 

TE80.8ms,Ef ) with 5.0mm.thick section, 

1.0mm. intersection spacing were done. The FOV 

= 12 cm., matrix size = 256 x 160 were taken. 

And then pituitary fossa study was 

performed with coronal, sagittal pre- and post 

Gadolinium Tl weighted (TR400ms, TE23ms), 

FSE T2 weighted (TR3000ms, TE92.6,Ef). 

  

JAN. - APR. 2000. Volume VI Number I 

Section thickness was 3 mm., with a gap of 0.3 

mm. The FOV = 12cm., matrix size = 256x160. 

Flow compensation technique was used. 

The study revealed an enhancing inhomo- 

geneous iso- and hypointense mass involving the 

greater wing of left sphenoid bone with extension 

into superolateral aspect of orbital fossa causing 

mild exophthalmos. (Fig.5) Other cranial vault 

masses were noted involving inner, outer tables 

and diploic space at left frontal and right 

temporal regions. (Fig.6a,b) Areas of hyperintense 

on all sequence images were identified which 

represent subacute hemorrhage. Hypothalamus 

and thickness of pituitary infundibulum were 

normal. Absent bright spot of posterior lobe of 

pituitary gland was observed. (Fig.7) 

te) 

Fig.5 Axial FSE proton density imaging shows 

mixed iso- and hyperintense (compare with 

gray matter) extraconal mass at supero- 
lateral aspect of left orbital fossa with 
destruction of adjacent greater wing, 

sphenoid bone 

13
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Fig.6a Axial SE T1W POST Gd imaging shows _ Fig.6b Axial FSE T2W imaging confirms these 
inhomogeneous iso-hypointense skull masses at skull masses involving inner, outer tables 
left frontal. right temporal regions with periph- and diploic space with abut on dura. 

eral enhancement. Internal areas of hyperintense Internal bleeding foci was visualized by 

represent bleeding foci areas of hyperintense 

CIEE 31 
aM sae uaa i al 

  

Fig.7 Sagittal SE T1 W imaging through pituitary 

fossa shows absence of bright spot of 

posterior lobe, pituitary gland. But 

infundibulum thickness is preserved 
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Left supraorbital region was incised 

parallel to an eye brow, disclosing an encapsulated 

yellowish soft tissue. (Fig.8) An excisional biopsy 

of left frontal mass was done. Histologic exami- 

nation was diagnosis for LCH. 

  

Fig.8 Encapsulated yellowish soft tissue mass 

DISCUSSION 

LCH most commonly occurs in children. 

It groups a spectrum of diseases in which, 

classically, three clinical diseases are: eosinophilic 

granuloma, Hand-Schuller-Christian disease and 

Letterer-Siwe disease. Eosinophilic granuloma is 

a unifocal, rarely multifocal osteolytic lesions 

normally limited to bone. It accounts for approxi- 

mately 70% of cases of LCH.’ Letterer-Siwe 

disease is a severe disseminated histiocytosis 

usually occuring below the age of 3 years with 

multi-organ involvement and a high mortality rate. 

Hand-Schuller-Christian disease is a systemic 

histiocytosis which the original description is the 

triad of exophthalmos, bony defects of the skull 
and Diabetes Insipidus,?*°* representing 20% of 
all cases of LCH.’ It is important to rule out 

disseminated disease that might occur in Letterer- 
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Siwe or Hand-Schuller-Christian disease, because 

both proper prognosis and management depend 

on this initial assessement and the prognosis is 

excellent in cases of unifocal involvement.’ 

The most common signs and symptoms of 

the orbital LCH were unilateral or bilateral 

proptosis, edema, erythema of the eyelid and 

periorbital pain. Other signs and symptoms are 

ptosis, optic nerve atrophy and papilledema. The 

lesions are usually seen in the superior or 

superolateral wall of the orbit.° The diagnosis 

should be suspected when a child or young adult 

presents with a short history of painful, localized 

swelling and radiographic evidence of bony 

destruction.*’? Radiographic study characteristi- 
cally shows circumscribed, lytic lesions without 

or with surrounding sclerosis.’ 

CT and MR imaging scans are extremely 

useful to define the extent of osseous and soft 

tissue involvement.'*’'°'' On post contrast CT and 
MR imaging scans, lesions demonstrate 

moderate to marked enhancement.®”'® MRI 

characteristics, usually reported, are focal lesions, 

surrounded by an ill-defined bone marrow and soft 

tissue reaction considered to represent perilesional 

inflammation or edema. The focal lesions are 

described as areas of high signal intensity in T2 

weighted images and varies from low to high 

signal intensity on Tl weighted images.’ '?'’ On 
histological examination areas of hemorrhagic 

changes are seen.'*'? There may be dural involve- 

ment”'* and extension into the epidural space, as 
well as in the temporal fossa.° 

The differential diagnosis of orbital LCH 

from an imaging viewpoint includes rhabdomyo- 

sarcoma, juvenile fibrosarcoma, aggressive fibro- 

matosis, lacrimal gland tumors, leukemic infiltra- 

tion, granulocytic sarcoma or chloroma, metastatic 

neuroblastoma, metastatic Wilm’s tumor and 

metastatic Ewing’s sarcoma.” The diagnosis may, 

therefore, be in doubt until diagnosis is available.
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(table 1) Orbital LCH must be differentiated from 

other histiocytic disorders which may involve 

orbit, such as sinus histiocytosis and Juvenile 

Xanthogranuloma (JGX). There are characterized 

by localized proliferation of histiocytes, but they 

usually confined to the orbital soft tissues and do 

not involve bone, although JGX may rarely result 

in orbital bony destruction. If there are no other 

systemic features, it may be difficult to distinguish 
between LCH and JGX clinically, but they differ 

in immunohistochemistry, enzymatic activity and 

electron microscopic features.” 

Central nervous system involvement in 

LCH has been reported in 16% of the patients.'* 
The most common intracranial sites of involve- 

ment are the hypothalamus and the pituitary."! 

When deposits of LCH affect the neurohypophy- 

sis (posterior lobe), diabetes insipidus may result.’ 

On MR imaging, T1 weighted, the bright spot of 
posterior lobe disappears. '°'® 
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MAMMOGRAPHIC AND SONOGRAPHIC FEATURES 

IN PHYLLOIDES TUMOURS 

Darunee BOONJUNWETWAT, MD.' Chunya WILAI, MD.' 

Pichet SAMPATHANUKUL, MD.” 

ABSTRACT 

The imaging features of five cases of histopathologically proved phylloides 

tumours have been reported. Tumor size ranged from 3-16 cm. (mean = 8 CM). Mam- 

mographic findings included; well-defined, macrolobulated mass with radiolucent halo, 

either complete or incomplete. None of them showed associated calcification, skin 

change or pathologic axillary lymph node. Two showed very large masses, replacing 

almost entire breast, which one of them occurring in the pregnant woman. Sonographic 

findings included; heterogenous-coarse, low-level echoic solid mass, well-defined 

border, macrolobulated contour and minimal posterior acoustic enhancement. Intra- 

mural cysts or intramural hypoechoic area, which suggested the characteristic feature of 

phylloides were seen in 4 cases (80%). These cysts were mainly located at the 

peripheral region of mass. Color Doppler sonogram was performed in 2 cases. Both of 

them showed increased vascular flow. 

INTRODUCTION 

Phylloides tumor is a combined fibroe- 

pithelial tumor, like fibroadenoma, but it has 

stromal component that more hypercellular than 

fibroadenoma.' Clinical and imaging findings 

cannot be definitely distinguish between two of 

them. The purpose of this study is to evaluate the 

imaging features of phylloides tumor. If the 

diagnosis could be established, the proper 

surgical treatment should be gained in order to 

reduce the recurrent rate. 

MATERIALS & METHODS 

Five cases of histopathologically proved 

phylloides tumours in Chulalongkorn hospital 

between 1993-1998 were retrospectively analyzed 

in aspect of clinical findings and imaging features, 

related with histopathology. All cases had mam- 

mography and sonography performed. Color 

Doppler was done in 2 cases. Mammogram was 

examined by GE and Benette equipments in 

standard MLO and CC views, additional views 

including spot compression and magnitication 

were necessary for the uncleared lesion. Sonogram 

was examined by Acuson and GE logic 700, 

using near field probe (7-13 MHz). Clinical 

details were including patient’s age and symptoms. 

Histopathological slides were reviewed 

and classified into benign, borderline and 

malignant grading. Mammogram was reviewed 

by two experience radiologists to determine a mass 

configuration, density, size, associated calcifica- 

tion as well as axillary nodal status. Sonogram was 

reviewed to determine the internal echogenicity, 

margin, size, presence or absence of intramural 
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cystic areas, calcification and posterior acoustic 

properties. 

RESULTS 

Results were shown in table 1 and 2. The 

age of patients showed a wide range from 25-61 

year-old (mean = 38.5 yrs.). All cases presented 

with a palpable painless lump of varied sizes; 3-4 

cm in 2 cases, 7x8 cm in | case and large size 

occupying almost entire breast in 2 cases. One of 

the large entire breast mass was a pregnant woman. 

Mammographic findings showed hyperdense mass 

in 3 cases (Fig. 1A,B) and isodense mass in 2 cases 

(Fig. 2). All cases showed macrolobulated con- 

TABLE 1. Mammographic findings. 

No. of cases ] 2 

Side of Breast Right Right 

Location Entire Entire 

Size 10x6 16x 8 

Shape : - 

Contour Macro L. Macro L. 

Margin Well-D. Well-D. 

Radiolucent Halo No Incomplete 

Mass density Hyperdense Hyperdense 

Calcification No No 

Skin change No No 

Axillary LN. No No 

18 
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tour and well-defined margin. Four cases showed 

radiolucent halo rim, either complete or incom- 

plete. None of them had calcification or patho- 

logic node. Sonographic findings showed 

heterogenous-coarse hypoechoic mass with 

well-defined margin, macrolobulated contour and 

minimal posterior acoustic enhancement in all 

cases (Fig.3). Two had echoic rim and edge 

shadowing features. Four cases showed mass 

containing small low echoic area (s) or intramural 

cyst (s) (Fig. 4). Increased vascularity was found 

in 2 cases by color Doppler study (Fig.5). 

Histological grading revealed benign in 3 cases 

and borderline in 2 cases. No malignant case was 

found in this study. 

3 4 5 

Left Right Left 

UOQ UO0Q LIQ 

3 x4 3x 2:5 7x8 

Oval Round Oval 

MacroL. Macro L. Macro L. 

Well-D. Well-D. Well-D. 

Inclomplete Complete Incomplete 

Isodense Isodense = Hyperdense 

No No No 

No No No 

Yes No No 

(benign)
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TABLE 2. Sonographic findings 

No. of cases ] 

1. Echogenicity hypoechoic 

2. Internal echo pattern heterog.- 

(echo texture) coarse 

2. Margin Well-D. 

3. Echoic rim No 

4. Edge shadowing No 

5. Post. enhancement Yes 

6. Calcification No 

7. Vascularity - 

8. Anechoic cyst,cleft or Yes 

intramural hypoecho 

Note; | Macro L.= Macrolobulated contour 

Well-D. = Well-defined margin 

  
1A. 

Fig. 1A. Left MLO view shows a hyperdense mass 
with well defined border. (arrow) 

2 

hypoechoic 

heterog.- 

coarse 

Well-D. 

Yes 

No 

Yes 

No 

No 
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3 4 5 

hypoechoic hypoechoic hypoechoic 

heterog.- heterog.- heterog.- 

coarse coarse coarse 

Well-D. Well-D. Well-D. 

Yes No No 

Yes Yes No 

Yes Yes Yes 

No No No 

Increased Increased . 

(RI= 0.6) (RI= 0.5) 

Yes Yes Yes 

Heterog. = Heterogenous 
= Not performed 

  
1B. 

Fig. 1B. Right CC view shows huge hyperdense 
mass occupying the whole breast in the 
pregnant women
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Fig. 3. Ultrasound of left breast shows a lobulated 

low echoic mass, heterogenous coarse 

echo texture, internal small low echoic 

areas thin echogic rim with edge shadow 

and posterior sound enhancement. (arrow)   
Fig. 2. Right MLO view shows a lobulated 

isodense mass with complete halo rim 

(arrow) 

: 
>     ee 

UREMENT = a 

  

Fig. 4. Ultrasound of left breast shows aheterog- Fig. 5. Color doppler study shows increased 
enous low echoic mass with intramural vascularity in the mass. 
cyst at margin. (arrow) 
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DISCUSSION 

Phylloides tumor is a rare tumor, account- 

ing for 1-2 % of breast neoplasm.’ It was first 

described by Johannes Muller in 1838.* being a 

combined fibroepithelial tumor. This tumor occurs 

over a wide age range.’ There is a wide range of 

tumor’s size.* Local recurrence occurs in approxi- 

mately 20% of cases. usually due to incomplete 

surgical excision.® Histogenesis of phylloides 

tumor and fibroadenoma appear to be closely 

related’. Clinical and radiological findings could 

not be definitely distinguish phylloides from 

fibroadenoma, either in mamography or sono- 

graphy. because both of them show a benign 

-appearing mass.* However, large phylloides 

tumors usually are diagnosed correctly on the 

mammogram due to their size." 

In smaller tumors, differential diagnosis is 

necessary including fibroadenoma, cyst and even 

well-circumscribed carcinoma.’ The density of the 

mass could be presented both hyperdense and 

isodense. Sonographic findings typically revealed 

a well-defined solid mass, containing weak to 

intermediate echo, which is resemble fibroad- 

enoma or others benign tumors.’ But all of our 

cases showed coarse low-level echogenicity and 

posterior acoustic enhancement, possibly related 

to the increased cellularity of the tumors. The thin 

echoic rim and edge shadowing were found in 2 

cases, in which these findings could be benign and 

malignant features. Presenting of cystic or cleft- 

like space within a large, lobulated solid mass in 

sonogram should indicate the diagnosis of 
pnylloides tumors.* 

In 1991, Buchberger et. al., reviewed 10 

cases of phylloides tumors in mamogram and 

sonogram. Six cases (60%) of benign disease 

contained 3-10 mm in diameter of intramural cysts. 

21 
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In our study, 4 cases (80%) contained intramural 

cysts. According to the study of Buchberger et. al. 

single or multiple cystic cleft-like space (s) in the 

mass is characteristic (but not pathognomonic) of 

phylloides tumors. 

Grading of tumors is impossible by imag- 

ing’. Differentiation of benign, borderline and 

malignant is based on microscopic features only. '° 

In 1996, Laura et.al. reviewed 51 cases of both 

benign and malignant phylloides tumors.'' Tumors 

3 cm or greater in diameter at mammogram are 

more statistically significant have malignant 

grading In contrast to our study, all cases; both 

small and large-entire breast masses, none of them 

were malignant. 

Color Doppler sonogram was performed 

in 2 cases, both of them revealed increased 

vascularity. This findings paralleled to the study 

of De Albertist et. al. in 1995. However, this 

finding of increased vascularity is not the specific 

feature for phylloides tumors. 

In conclusion, by mammography, the 

phylloides tumours usually present with a large 

lobulated mass, well-defined border, halo rim and 

hyper-or isodensity. By sonography, the mass 

often shows heterogenous coarse echoic mass, 

well-defined border, lobulated contour and 

especially containing intramural cyst. The features 

of coarse echogenicity, lobulated contour, echoic 

rim and edge shadowing were found in our cases 

that also being the malignant features. The 

evidence of intramural cyst (s) could help to 

diagnose phylloides tumor correctly. Lastly, all 

masses contain no calcification and lack of 

secondary metastatic sign.
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ULTRASONIC AND COMPUTED TOMOGRAPHIC APPEARANCES OF 

PARAGANGLIOMA SIMULATING OVARIAN CANCER 

Kanjana DANPUKDEE M..D., Piyaporn LIMANOND M.D. 

ABSTRACT 

Paragangliomas or extra-adrenal pheochromocytomas are rare tumors affecting 

about 1/2000000 of the population’. They originate in paraganglia cells lying adjacent 

to the ganglia and plexuses of the autonomic nervous systems. Most of them arise from 

the sympathetic chain between the origin of the renal arteries and the aortic bifurcation. 

There is an association of paragangliomas with Von Hippel Lindau disease, neurofibro- 

matosis and multiple endocrine neoplasia type Ila and IIb’. 

Paragangliomas usually present with large solid mass located just adjacent to 

the aorta in the middle age group. Sometimes, central necrosis is found. Mortality rate 

for surgery in the unsuspected cases is up to 50%. We report a case of an unusually large 

cystic paraganglioma in the left pelvis simulating an ovarian cancer. Misdiagnosis led to 

intra-operative hypertensive crisis and post-operative shock. These crises could have 

been avoided if we had searched for functional activity pre-operatively. 

CASE REPORT 

A 72-year-old female patient developed 

hypertension for 2 years. The physical examina- 

tion revealed hard mass at left lower quadrant. The 
pelvic ultrasound revealed well-defined large 

cystic mass with septation about 10x12cm in the 

left pelvis. The cyst was homogeneous low echoic 

with solid papillary growth. Linear wall calcifica- 

tion was observed (Fig. 1). The findings were 

compatible with ovarian tumor. 

Pelvic examination found a high 

positioned left pelvic mass with difficulty to be 

palpated. Bilateral adnexa were clear. The 

findings made a diagnosis of a questionable 

ovarian cancer so CT scan of the lower abdomen 

was performed. The scan revealed a well-defined, 

thin-walled cyst with solid papillary growth. The 

cyst was 10x13.5x18cm. Linear wall calcification 

was seen (Fig. 2). The Housfield unit intracystic 

part was 24-28 H.U. Following intravenous 

injection, intense enhancement of the solid part 

was observed (Fig. 3). The mass extended from 

the level of aortic bifurcation downward into the 

left pelvis. It was located adjacent to the aortic 

bifurcation posteriorly and the abdominal wall 

anteriorly. Neither evidence of adjacent organ 

invasion nor node enlargement was seen. There- 

fore theovarian tumor was supposed to be the most 

likely diagnosis. However, other possible 

diagnoses were leiomyosarcoma, malignant 

fibrous histiocytoma, mesenteric cyst and cystic 

node metastasis. The patient underwent surgical 

removal in the gynaecologic department. Intra 

-operative hypertensive crisis occured immediately 

after induction to anesthesia (BP 260/180mmHg) 

and persisted inspite of many vasodilator drugs 

were given. Operative finding was a large mesen- 

teric root mass with high vascularity. The mass 
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was totally removed and shown to be a large 

hemorrhagic cyst. The patient was shock imme- 

diately after the removal of the mass. After three 

hours of vaso-pressive drugs infusion, stable 

hemodynamic was achieved. Ten days later, the 

JAN. - APR. 2000. Volume VI Number I 

patient was discharged without complication. 

Pathological findings were chromaffin tumor cells 
with cytoplasmic vesicles containing cathecho- 

lamine compatible with paraganglioma. 

a 

C37-4.2 
Bates 

a 63 
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Fig.1. Ultrasound. (a) Transverse section through the left 

pelvis demonstrates large cystic mass with 

papillary growth. (b) Linear wall calcification is 

seen. 
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Fig.2. Nonenhanced CT scan. (a) Axial image through pelvis reveals well-defined, thin wall cyst 

10.0x13.5x18.0cm.with solid papillary growth (b) Linear wall calcification is seen. 

  

Fig.3. Contrast enhanced CT scan. Intense 

enhancement in solid part is noted. 
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DISCUSSION 

Paraganglioma is a rare vascular tumor 

derived from neuroectodermal cells associated 

with ganglia cells of the autonomic nervous 

system. They usually lie in the para-aortic region 

from the level of renal arteries to the aortic bifur- 

cation where the organ of Zuckerkaldle is found’. 

The majority of paragangliomas are functionally 

active’. Hayes et al found that 24 of 28 patients 

had hypertension’. However, cathecholamine 

levels were elevated in all 18 patients who were 

studied’. 

Paragangliomas are usually detected by CT 

scan as large, smooth, well-defined soft tissue 

mass in the immediate para-aortic region. Most 

small paragangliomas are homogeneous. 

However, larger lesions may undergo central 

necrosis and calcification. We report a case of an 

unusually large cystic paraganglioma with papil- 

lary growth simulating an ovarian cancer in an old 

woman. Misdiagnosis led to intra-operative 

hypertensive crisis, which has a mortality rate for 

surgery of nearly 50%‘. Retrospective study found
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a high positioned mass postulated a diagnosis other 

than ovarian cancer. Many other neoplasm 

including leiomyosarcoma, malignant fibrous 

histiocytoma and mesenteric cyst could give the 

similar appearance though the presence of solid 

papillary growth argues against mesenteric cyst.* 

Paragangliomas should be kept in mind if any 

para-aortic mass is found associated with hyper- 

tension. Blood cathecholamine level is helpful in 

ruling out paragangliomas which have a high 

mortality rate for surgery in unsuspected cases. 
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PERCUTANEOUS TRANSLUMINAL ANGIOPLASTY AND WALL 

STENT PLACEMENT IN THE TREATMENT OF TRANSPLANTED 

RENAL ARTERY STENOSIS. 

Krisdee PRABHASAVAT, M.D.! 

Saroj VANAPRUKS, M.D.' 

Somsak TANAWATTANACHAROEN, M.D? 

ABSTRACT 

PURPOSE: We report our experience with percutaneous transluminal 

angioplasty (PTA) and endoluminal stent placement in the treatment of transplanted 

renal artery stenosis (TRAS). 

MATERIALS AND METHODS: From February 1998 to February 1999, we 

performed PTA in 3 patients who were affected by TRAS and besides; | Wall stent was 

successfully implanted in | patient affected by transplanted renal artery stenosis. All 

transplanted kidneys were procured from cadaver donors. The patients were routinely 

evaluated with color Doppler ultrasonography (CDUS), and when there was the patient 

in whom the CDUS showed evidence of transplanted renal artery stenosis, the magnetic 

resonance imaging/angiography (MRI/MRA) and renal angiography would be performed. 

The mean interval between transplantation and stenosis detection was 9 months (range 

4 to 12 months). When serious renal stenosis was diagnosed (stenosis greater than 50%). 

selected transplanted renal angiography, and endoluminal renal angioplasty had been 

performed in 3 patients. In 1 patient, an endoluminal metallic Wall stent was placed in 

the site of stenosis at the anastomotic site. 

RESULTS: Clinical outcome was improved in all 3 patients (100 %), the pa- 

tients became normotensive and there was large amount of urine flow after PTA. The 

mean residual renal stenosis after PTA was less than 25%. There was no major compli- 

cation, only in 1 patient there was minor complication, that was a small false aneurysm 

occurred at the contralateral femoral artery punctured site, which was treated with US 

probe compression technique. 

CONCLUSION: Percutaneous transluminal angioplasty and stent implantation 

is the initial interventive treatment of choice for high grade transplanted renal artery 

stenosis, with good clinical outcome. and low complication rate. 

Key words: Transplanted renal artery stenosis, kidney transplantation, renal angioplasty. balloon, stent 
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Transplanted renal artery stenosis (TRAS) 

is known to be a cause of severe hypertension, 

renal allograft dysfunction, or both. TRAS is a 

serious vascular complication following kidney 

transplantation. The incidence of TRAS has been 

reported to be 1.5% - 16 %, which is due to the 

heterogeneity of the population evaluated. In the 

large study of 377 patients the incidence was 6.6%. 

TRAS may be the consequence of arterial 

damage during donor nephrectomy or kidney 

perfusion, kinking of a long renal artery, discrep- 

ancies of arterial diameter and thickness between 

donor and recipient vessels, chronic rejection, and 

immunological factors. The clinical presentations 

include: poorly control hypertension, serious 

compromised function of the allograft, a bruit in 

the iliac fossa over the graft. Intraarterial 

angiography is the gold standard for diagnosis and 

is the first step of an angioplasty procedure. 

However, the color Doppler ultrasonography 

(CDUS), magnetic resonance imaging/angiogra- 

phy (MRI/MRA) have proved to be simple, 

noninvasive methods for depiction of vascular 

complications in the renal transplantation. 

Percutaneous transluminal angioplasty is currently 

the first choice of treatment, when transplanted 

kidney perfusion is reduced by a stenosis greater 

than 50% or when hypertension is refractory to 

multidrugs treatment. Chan et al performed the 

first treatment of an anastomotic ostial transplanted 

renal artery stenosis by percutaneous placement 

of an expandable metallic Palmaz stent. We 

report a series of 3 patients of percutaneous 

transluminal angioplasty for treatment of 

transplanted renal artery stenosis and | Wall stent 

placement for the prevention of recurrence renal 
artery stenosis. 

MATERIAL AND METHODS 

From February 1998 to February 1999, 2 

female and | male patients, average age is 36 years 

(range 31 to 43) were treated with percutaneous 

transluminal angioplasty with balloon dilatation. 
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The diagnosis of their transplanted renal artery 

stenosis was confirmed by color Doppler 

ultrasonography, magnetic resonace angiography, 

captopril renogram and renal angiography 

studies. In 1 patient endoluminal Wall stent was 

implanted. The mean interval between transplan- 

tation and transplanted renal artery stenosis 

detection was 9 months (range 4 to 12). All of the 

3 patients presented with poorly control hyperten- 

sion, | patient with leg edema and oliguria and | 

patient with rising of serum creatinine. All 

kidneys were procured from cadaver donors. 

Anastomoses were performed end-to-side to the 

left external iliac artery in | patient, end-to-side 

to the right external iliac artery in | patient, and 

end-to-end to the left hypogastric artery in | 

patient. During follow up, the patients were 

evaluated routinely by noninvasive screening 

methods using color Doppler ultrasonography and 

magnetic resonance imaging and magnetic 

resonance angiography (MRA). When a serious 

transplanted renal artery stenosis (greater than 

50 %) was diagnosed, selective angiography and 

percutaneous transluminal renal angioplasty were 

performed. 

The stenosis was located at the site of 

anastomosis in 2 patients,at the intra-renal 

arterial branch that supply to the lower pole of 

transplanted kidney in | patient (patient #3 in the 

table #1). Angiography was performed via 

contralateral femoral artery puncture site and via 

left axillary artery in 1 patient. We used the 

non-ionic contrast medium, and limited the 

amount of contrast medium, as lower as possible 

less than 4 ml/kg, for prevention of its side effect 

to the transplanted kidney. The diagnostic 

catheter was cobra-shape tip, and the size of 

catheter was 5 Frence. The size of uninflated 

balloon catheter was also 5 Frence. The outer 

diameter of dilatation balloons were 6 mm. x 2 

cm. long in 2 patients (patient #1,2), and 4 mm. x 

2 cm. long in 1 patient (no.#3). The transplanted 

renal artery angioplasty was performed, by
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exchange catheter technique across the 0.032 inch atmospheric pressure or until the “waist” of the 

conventional guided wire, under fluorosocopy. _ balloon or stenotic part of the transplanted renal 

After the balloon was placed across the stenostic _ artery disappeared under fluoroscopy for 1 minute 

site,the balloon was inflated up to 8-10 x3 times. 
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Fig. 1A Pelvic angiography (case#2S.NM.) Fig. 1B During angioplasty, there was the 

showed 53 % stenosis of the transplanted narrowed segment or “waist” of the 

renal artery at anastomosis of end-to-side balloon catheter at the stenosis of 

to the left iliac artery. transplanted renal artery. 

   
Fig. 1C Magnified angiogram showed stenosis _ Fig. 1D Magnified angiogram showed no signifi- 

of transplanted renal artery, before cant stenosis after angioplasty of trans- 

angioplasty. planted renal artery. 
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During percutaneous transluminal renal 
angioplasty, 3,000 units of heparin were slowly 
administered intra-renal artery via the lumen of 
the balloon catheter. The degree of renal artery 
stenosis was shown in the table # 1. 

In 1 patient, the anastomosis was 
performed by end to end to the left hypogastric 
artery. The selective hypogastric angiography 
showed that there was 49 % stenosis and there 

  

Fig. 2A Pelvic angiography of case #1 (S.RW.) 
showed status post-renal transplantation. 
The anastomosis was performed by 
end-to-end to left hypogastric artery. 
There was 49% stenosis at the anasto- 
motic site with kingking acute angle of 
the transplanted renal artery. 
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was acute angle and kinking of anastomotic 
vessel. So after renal balloon angioplasty was 
performed successfully, the Wall stent, size 8 mm. 

x 6 cm. was implanted at the anastomosis for 
reduction of kinking of vascular angle and for 
prevention of re-stenosis of transplanted renal 
artery. Then after the angioplasty procedure was 
complete, the angiography was again performed 
to assess the degree of residual transplanted renal 
artery stenosis. 

  

Fig. 2B Selective angiography post-angioplasty 
showed improvement of the transplanted 
renal artery stenosis without significant 
stenosis. 

  

Fig 2C+D Post-Wall stent implantation at the anasto 
mosis, angiography showed reduction of 
acute vascular angle without significant stenosis.
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Fig. 3A Pelvic angiography of case # 3 (C.KT.) 

showed segmental intra-renai artery 

stenosis. 

Appropriate antiplatelet therapy, Aspirin 

325 mg. was administered orally, one day before 

and every day for at least one month period after 

the procedure. 

Table No. 1. degree of renal artery stenosis 

JAN. - APR. 2000. Volume VI Number I 

  

Fig. 3 B Post-angioplasty angiography showed 

no significant renal artery stenosis. 

RESULTS 

The degree of transplanted renal artery 

stenosis before and after renal angioplasty was 

shown in the table # | 

No. # patient age Sex Pre angioplasty Post angioplasty. 

1. S. RW. 31 F 49% 37% and 27 %* 

2. S. NM. 43 F 53% 38% and 25%** 

3. CRT 33 M 65% 38% 

: degree of stenosis after Wall stent implantation. 
** 

On follow up, blood pressure, serum 

creatinine level and medications are monitored 

while grafts are evaluated with color Doppler 

ultrasonography. The technical result of renal 

angioplasty are evaluated in terms of the extent of 

renal artery stenosis reduction. A residual post- 

angioplasty stenosis less than 30 % represents a 

31 

degree of stenosis at follow up study 6 months. 

satisfactory outcome. Immediate technical success 

was achieved in all patients. 

The clinical findings were good and 

satifactory in all patients and was shown in table 

No.2
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Table 2 The clinical outcomes after renal angioplasty. 

No. # patient Pre angioplasty Post angioplasty. 

Blood Pressure (mm. Hg.) 

#1. S.RW. 180/110 130/80 mm. Hg. 

#2. S.NM. 180/100 140/90 mm. Hg. 

a2 GRA. 160/100 140/80 mm. Hg. 

serum creatinine (mg %) Urine flow /day. 

Pre PTA Post-PTA 

#1. S.RW. Le? 2.3 7,000 ml. 

#2. S.NM. 2.8 1.6 2.000 ml. 

#3. C.KT. 3:2 2.5 3,000 ml. 

In patient No.#1 S.RW., there was very 

good clinical response, after renal angioplasty, 

there was diuresis phase , with large amount of 

urine flow of 7,000 ml/day and the edema of her 

legs disappeared. So satisfactory renal function and 

good pharmacological control of the blood 

pressure have been achieved in all patients. 

However, there was minor complication in one 

patient (S.RW. No#1). There was a small false 

aneurysm 1.5 cm. diameter occurred at the 

contralateral femoral artery punctured site, but the 

false aneurysm can be treated successfully by 

ultrasonographic probe compression technique. 

DISCUSSION 

According to the literatures, the incidence 

of transplanted renal artery stenosis are 5.8% to 

17.7 %, and the interval between transplantation 

and the diagnosis of transplanted renal artery 

stenosis ranges from 2 to 45 months. In our series 

the interval was 4 to 12 months. The cause of 

transplanted renal artery stenosis is likely to be 

multifactorial and its etiology may have an 

immunological component. Tiley et al reported 

poor resolution of hypertension and graft dysfunc- 

tion following reparative surgery in patients with 

chronic rejection and transplanted renal artery 

stenosis.’ Wong et al detected a significantly higher 

incidence of rejection in a transplanted renal 
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artery stenosis group versus control group.”° 

Transplanted renal artery stenosis may 

occur at the anastomotic ostial site or distal to the 

anastomosis. There is no difference in stenosis 

incidence between end-to-side anastomosis to the 

external iliac artery and end-to-end anastomosis 

to the hypogastric artery. However, percutaneous 

transluminal angioplasty (PTA) of stenosis in the 

end-to-end anastomosis to the hypogastric artery 

is technically more difficult and results in a higher 

complication rate with higher allograft loss. 

Percutaneous transluminal angioplasty results vary 

according to the length of the follow up. An 

immediate success rate of 81%, decreasing to 75% 

at 1 month and to 57 % at | year has been 

reported.'* A graft survival rate of 95% after one 

year and 82% after two years has been reported in 

a more recent study." 

The percutaneous transluminal angioplasty 

(PTA) has become the first choice in the trans- 

planted renal artery stenosis treatment because of 

its technical effectiveness and tolerance by the 

patient. It does not preclude subsequent surgical 

correction and offers the possibility of implanting 

endovascular stent if stenosis reccurs.'* One 

limitation of percutaneous transluminal 

angioplasty that may occur, is restenosis, which 

may appear 8-12 months after angioplasty,
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usually as the result of reactive intimal hyperpla- 

sia. Percutaneously introduced vascular stents can 

improve the long-term results of renal angioplasty. 

Vascular endoluminal stents were introduced in 

1987 for coronary and peripheral circulation.'® 

They provide a mechanical scaffolding, prevent 

elastic recoil and repair arterial dissection if they 

do occur, while maintaining vessel patency. There 

are many reports about stent implantation safety 

and effectiveness. In 1995 Chan et al first reported 

the successful use of Palmaz stent for the 

treatment of transplanted renal artery stenosis in 

women to correct severe stenosis at the ostial site 

of the end-to-side anastomosis to the right 

external iliac artery.’ They reported a 6-month 

follow up without any restenosis. The stent were 

clinically tested in native arteries after inadequate 

angioplasty or effective endarterectomy,"’ or for 

ostial lesions of native renal arteries.'* Palmaz stent 

is consisted of a slotted stainless steel tube crimped 

onto the percutaneous transluminal coronary 

angioplasty balloon catheter after complete 

inflation of the carrier balloon, the metal stent 

mesh is incorporated into the arterial wall.Intimal 

cells and endothelium bridge over the support and 

completely cover the inner surface of the stent. 

However, the Palmaz stent can kink in the 

acute angle (vessel’s angle <90 degree) and it is 

unbendable. So that we used Wall stent that can 

be bendable in acute angle, in the patient (S. R. W., 

No.#1) with end-to-end anastomosis to the left 

hypogastric artery. And after Wall stent implanta- 

tion the vascular anastomotic angle was straight- 

ened and there was minimal less residual steno- 

sis. 

One limitation of the using endovascular 
stent is that the cost of the stent is high, especially 

in this IMF period. However, as we compare with 

the cost of surgery, the stent treatment for renal 

artery stenosis is more cheaper with high success 

rate and low complication. And if the stent is more 

widely use, the cost of stent would be lower in the 
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following day. 

CONCLUSION 

Percutaneous transluminal balloon 

angioplasty and stent implantation is the initial 

interventive treatment of choice of high grade 

transplanted renal artery stenosis. The clinical 

outcomes are better as for blood pressure, graft 

survival, serum creatinine. There is low minor 

complication in only one patient. The patient can 

tolerate the procedure well. 
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THE FIRST AORTIC STENT-GRAFT PLACEMENT IN THAILAND 

Jiemjit TAPANEEYAKORN,' Surasak LEELAUDOMLIPI,’ 
Suthus SRIPHOJANART/ Sarana BOONBAICHAIYAPRUCK,? 

Suvipaporn SIRIPORNPITAK' 

ABSTRACT 

The first patient in Thailand, a 67 years-old female having liver cirrhosis with an 

asymptomatic huge infra-renal aortic aneurysm, who has an aortic stent graft, was 

reported. 

INTRODUCTION 

Over the past few years, one of the most 

remarkable innovations in interventional radio- 

logy was the development of the intraluminal 

stent-graft placement. This new technique has 

recently been used to treat a variety of lesions, 

including vascular occlusive disease, peripheral 

aneurysms, vascular injury and aortic aneurysms. ' 

Usually, surgical repair is the treatment of 

choice for an abdominal aortic aneurysm, provided 

that the patient is a good candidate for operation. 

The standard surgical repair of the abdominal 

aortic aneurysm (AAA) using synthetic graft is 

associated with a perioperative mortality rate of 

1.4-6.52 

For this reason, the endovascular repair 

with aortic stent-graft is an attractive alternative 

treatment for the surgical procedures. 

A CASE REPORT 

A case of 68 years-old female patient, 

presented at Ramathibodi Hospital with 

hematemesis on the 23" of July 1998. Her physi- 

cal examination showed evidences of chronic liver 

disease. Her upper GI study is normal and the 

ultrasound study showed liver cirrhosis, 

splenomegaly and a huge abdominal aortic 

aneurysm (Fig.1). 

tg oe me 
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Fig.1. Ultrasound study showed a huge aortic 

aneurysm. 

  

The hematemesis disappeared after the 

initial treatment for acute gastritis. The computed 

tomography angiogram (CTA) was performed to 

evaluate her asymptomatic aortic aneurysm. It 

revealed that the size of the aneurysm was about 

9 cm in length and 4.8x5cm in its maximum AP 

and transverse diameters, respectively (Fig.2, 3). 

  

: Department of Radiology 
, Department of Surgery 
Department of Medicine, Ramathibodi Hospital 
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Fig. 2-3. Computed tomography angiogram also showed an infra-renal aortic aneurysm. 

PROCEDURE 

Since she had risk factors for the major 
surgery such as her age, cirrhotic liver disease and 
bleeding tendency. The elective repair of the 
aneurysm by the endovascular stent graft was 
performed to avoid the emergency surgery. 

The procedure was performed under 
general anesthesia. Right common femoral artery 

  

was cut down and a 5 French arterial sheath was 

inserted. 

The abdominal aortic angiogram was 
performed by using a 6 French Pigtail Catheter 
Pre-treatment angiogram revealed a huge infra- 
renal aortic aneurysm (Fig.4) with severe stenosis 

at its upper neck (Fig. 5). 

  

Fig. 4-5. Severe aortic stenosis is noted at the upper neck of the huge infra-renal aortic aneurysm.
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The aneurysm was crossed by the 0.35 

J-tip Hydrophilic guidewire with difficulty due to 

the previously mentioned severe aortic stenosis. 

After successful crossing, the Cobra-2 catheter was 

inserted by co-axial technique and the Hydrophilic 

guidewire was changed to 260 cm length, 0.35 

Amplatz Super -Stiff guidewire. 

The bifurcated aortic stent graft with right 

leg was placed successfully, (Fig.6, 7) by using 

the Vanguard Bifurcated Endovascular Graft, 

which had 26x12mm diameter (Boston Scientific 

Corporation). 

The left leg of the graft was introduced by 
percutaneous puncture of the left common 
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femoral artery. The 6 French arterial sheath was 

placed. The J-tip Hydrophilic guidewire was 

inserted, crossing over the aortic bifurcation from 

the right femoral arterial sheath and its tip was 

snared through the left femoral arterial sheath. The 

Cobra-2 catheter and 0.35 Amplatz Super Stiff 

guidewire were changed, respectively and the left 

leg of the graft was introduced by co-axial 

technique. 

Upper and lower necks of the graft as well 

as its both legs were dilated by the occlusive 

balloon to prevent endoleak. The abdominal 

aortogram, post procedure, revealed a good result 

(Fig.6, 7). 

  

Fig. 6-7. A Vanguard Bifurcated Endovascular Graft (Boston Scientific Corporation) was successfully 

deployed. 

The operative team consisted of a 

vascular surgeon. a radiologist and a cardiologist. 

Follow up CTA , at the fourth day post graft place- 

ment showed no contrast leakage into the outer 
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lumen of the graft, which represented the good 

result (Fig.8, 910,11). She was discharged from 

the hospital five days after the treatment.
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Fig. 8-9. Follow up CTA, four days post the procedure. 
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Fig. 10-11. Follow up CTA, four days post the procedure.
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DISCUSSION 

The surgical treatment for an abdominal 

aortic aneurysm is associated, however, with a 

relatively high morbidity and mortality rate. In 

community hospitals. overall mortality rate is 10- 

14%. 

According to the literature, when elective 

procedure is performed by an experienced vascu- 

lar surgeon in excellent centers, the mortality rate 

is in the range of 3-5%. The mortality rate 

increases more than 20% in patients requiring 

emergency operative treatment or in patients with 

advanced age. chronic heart failure, coronary 

artery disease and chronic obstructive pulmonary 

disease. It has been recommended to do elective 

surgical repair even in those patients not at high 

risk for rupture. 

The development of covered stents opens 

anew dimension for non-operative therapy of the 

aneurysmal disease. Successful endoluminal 

grafting was performed in different animal model. 

The straight grafts in humans for aortic 

dissection and infra renal aortic aneurysms were 

first described in 1991 by Parodi et al. Since then, 

endoluminal treatments of aneurysms of the 

thoraco-abdominal aorta with different types of 

endoprosthesis have been performed in several 

centers. 

For endovascular repair of an asympto- 

matic abdominal aortic aneurysm, by the endovas- 

cular technologies (EVT) using the endograft was 

introduced in February 1993. 

After initial experience with an 

endoprosthesis of tubular design, a bifurcated graft 

was introduced in 1994 and monoiliac system in 

1996. 

The first bifurcated stent-graft implanta- 
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tion was performed in good risk patients with the 

long and straight implantation site in both proxi- 

mal and distal part of the aneurysm. 

By April 1997, over 450 endografts have 

been utilized worldwide, as part of clinical trials 

under the supervision of the Food and Drug 

Administration (FDA) of the USA. 

Thoraco-abdominal aneurysms of all 

Crawford types that usually involve major 

arterial branches such as the renal or other 

visceral arteries are not candidates for an 

endoluminal treatment. However, 75 to 90% of 

abdominal aortic aneurysms are infrarenal. 

The suitable lesions for endoluminal 

treatment should have a sufficient infra renal neck 

of 2 to 3 cm in length, which does not present in 

about 15% of cases. The vast majority (90%) of 

cases does not have a distal aortic neck proximal 

to the aortic bifurcation. Nearly 50% of cases, there 

is an involvement of part or the whole segment of 

unilateral or bilateral common iliac arteries. 

Currently, the introduction of large 

-diameter systems prevents exclusively percuta- 

neous insertion of those devices, which can not 

be performed by a radiologist alone. This shifts 

their use to a collaborative effort of both radio- 

logists and vascular surgeons. 

CONCLUSION 

The use of endoluminal grafts for the 

treatment of thoracic and abdominal aortic 

aneurysms has attracted both vascular surgeons 

and radiologists. 

In Thailand, nowadays, the aortic stent 

graft is quite expensive. But the endovascular 

aneurysm repair with stent-grafts is an attractive



THE ASEAN JOURNAL OF RADIOLOGY 

alternative to surgical procedures, especially in the 

patients who have high risk of major surgical 

complications as in this reported case. 
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CT FINDINGS OF RENAL ACTINOMYCOSIS: A CASE REPORT 

Suprasit CHAROONWATANALAOHA, MD, Linda PANTONGRAG-BROWN, MD 

Abdominal actinomycosis is very uncommon and difficult to diagnose.' Within 

the abdomen, the gastrointestinal tract, particularly colon and appendix, are the most 

common organs involved.? Recent reports have indicated an increased prevalence of 

pelvic actinomycosis in women who use intrauterine contraceptive devices.** Renal 

involvement is extremely rare, but has been anecdotally reported.** CT findings of renal 

actinomycosis has been described only once in the English literature.* Therefore, we 

would like to report a case of renal actinomycosis, emphasizing the CT features that 

may lead to the diagnosis of this chronic infection. 

CASE REPORT 

A 17-year-old woman presented with a 

2-month history of left flank pain and low-grade 

fever. She experienced gross hematuria only once 

during this illness. Previously, she had been 

healthy, had never used an intrauterine device 

(IUD) for birth control and had no history of 

abdominal surgery. Physical examination revealed 

mild tenderness at the left flank and a palpable 

but ill-defined mass in the left upper quadrant. The 

body temperature was within normal limits. The 

complete blood count and urine analysis were 

normal. 

An excretory urogram was performed 

which revealed a space-occupying mass in the 

lateral aspect of the grossly enlarged left kidney 

with compression of its pelvocalyceal system. The 

ultrasonography of the abdomen showed a large, 

heterogeneous, predominantly low-echoic mass 

involving the left kidney. Plain CT scan of the 

upper abdomen showed global enlargement of the 

left kidney with relative preservation of its renal 

shape (Fig. 1A). After intravenous administration 

of contrast material, only the superomedial aspect 

of the left kidney showed normal nephrogram and 
excretion. The rest of the kidney was infiltrated 

and less dense than the normal nephrogram. Slight 

enhancement within this infiltrated area was noted, 

presenting a reticular pattern (Fig. 1B). The 

lesion extended to involve the perinephric fat, 

renal fascia and anterior pararenal space. The 

pancreatic tail and the adjacent colon seemed to 

adhere to the lesion. There was no evidence of 

thrombus within the left renal vein or inferior vena 

cava. Based upon the imaging findings, neoplasm 

such as lymphoma or renal cell carcinoma was 

suggested. 

The patient underwent exploratory surgery. 
The left renal mass was found to adhere to the 

spleen, tail of the pancreas, splenic flexure of the 

colon and left adrenal gland. En bloc resection 

was performed. The gross pathologic findings 

showed an ill-defined infiltrative lesion with a 

yellowish cut surface compressing the left renal 

pelvis. The resected segment of colon contained a 

perforated ulcer, measuring about 0.5 cm. in 

diameter. Microscopic examination of the left 
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kidney revealed acute and chronic inflammation The patient was given an extended course 

with scattered foci of actinomycotic abscesses _ of penicillin G and after marked clinical improve- 

containing colonies with sulfur granule ment, was discharged from the hospital. 

appearance. 

   
Fig. 1. A 17-year-old female with a 2-month history of left flank pain and low-grade fever. 

A. Plain CT shows a global enlargement B. CT, after intravenous contrast enhance- 

of the left kidney with relative ment, shows low density infiltrative 

preservation of its renal shape. lesion involving almost the entire 

kidney and extending to perinephric 

fat, renal fascia, and anterior pararenal 

space. Slight reticular enhancement 

within the infiltrative lesion is 

observed. The descending colon (C) is 

adhered to the lesion. Note minimal 

area of normal nephrogram and 

excretion at the medial aspect of the 

left kidney (arrowheads). 

DISCUSSION 

Actinomycosis is a variety of gram-posi- _ that will permit these organisms to invade 

tive, anaerobic or microaerophilic bacterial infec- _ surrounding tissues.'° Not infrequently, the disease 

tion that can affect virtually any site in the body.” occurs without obvious predisposing factors, 

Classic actinomycosis is caused most often by — which makes the diagnosis difficult.’ 

Actinomycoses israelii, which is a normal inhab- 

itant of the gastrointestinal tract.’? The pathogen- Most cases of actinomycosis involve the 

esis of actinomycosis is disruption of the mucosal __ cervicofacial area; the proportion of all cases in 

barrier by trauma, surgery, or bowel perforation _ this site is as high as 63%.4 Abdominal involv- 
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ement has been reported in approximately 20% of 

cases, of which the appendix and colon are the 

most common organs involved.’ Pelvic actinomy- 

cosis is increasing and 1s associated with use of 

intrauterine devices.** Renal involvement is 
extremely rare, but can occur as a result of 

hematogenous dissemination from a cryptic or 

defined, non-contiguous source, or from direct 

extension within the peritoneum.®* In our case, 

we believe that the perforated left-sided colon, 

found on surgery, was a source of contiguous 

spread of the infection to the left kidney, although 

there were no clinical symptoms suggestive of this 

prior to the time of operation. 

Diagnosis of abdominal actinomycosis is 

always a challenge. It has been called “the most 

misdiagnosed disease’, and part of the reason is 

because of its rarity.'' In our case, CT correctly 

identified the infiltrative mass within the left 

kidney with evidence of transfascial involvement. 

By virtue of its invasiveness and long clinical 

course, neoplasm was highly suggested. Chronic 

infection or inflammation was not even in the 

differential diagnosis. Retrospectively reviewed in 

our case, CT actually showed a clue that the 

lesion might have been an infectious process. On 

contrast-enhanced CT scan, there was a reticular 

pattern of enhancement within the infiltrative 

lesion. This pattern may reflect multiple small 

abscesses clustering together. This CT observa- 

tion has not been described in an anecdotal report 

of renal actinomycosis.* In that report, renal 

actinomycosis was described on CT as an infiltra- 

tive lesion with invasion of normal anatomic 

barriers.’ These findings were also noted in our 

case, but could not be differentiated from 

neoplasm. As detected retrospectively in our case, 

we propose that CT images be carefully scruti- 

nized for a reticular pattern of enhancement within 

the infiltrative lesion, if found, the infectious 

etiology is more likely. A suggestion of infection 

by the radiologist may be important, since the 

wider differential diagnosis may influence the 
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clinician to perform percutaneous biopsy instead 

of nephrectomy. Actinomycosis usually responses 

very well to antibiotics, thus its diagnosis may 

allow the patient to avoid sacrifice of the kidney. 

Unfortunately, this was not the case in our patient 

and nephrectomy was performed. 

In conclusion, although rare, actinomyco- 

sis should be in the differential diagnosis of an 
indolent intrarenal lesion, along with tuberculo- 

sis, fungal infection and neoplasm. CT scan is a 

good imaging modality for determining invasive- 

ness of the process and, if accompanied by a 

reticular enhancement pattern in the invasive 

lesion, infectious etiology, should be highly 

considered. 
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PROGNOSTIC VALUE OF CONTRAST ENHANCED CT SCAN 

COMPARED TO CLINICAL SEVERITY GRADING SYSTEM 

IN ACUTE PANCREATITIS 

Kanjana LEELALAWAN', M.D. Nittaya CHAMADOL', M.D. 

Chaiyut THANAPAISAL?’, M.D. 

ABSTRACT 

Purpose: To evaluate the prognostic value of contrast enhanced CT (CECT) in 

predicting the severity of acute pancreatitis and compared it to the prognostic signs as 

detectable clinically. Other signs on plain film radiography and sonography were also 

analyzed. 

MATERIALS AND METHODS 

Twenty patients with clinical diagnosis of 

acute pancreatitis at Srinagarind hospital, Khon 

Kaen University between January 1993-January 

1999, who underwent CECT study of pancreas, 

were reviewed retrospectively. CECT grade, 

degree of necrosis and severity index (Balthazar) 

were determined. Ranson’s objective prognostic 

signs, duration of hospitalization, morbidity, 

mortality and etiology were evaluated. 

RESULT 

The CT grading was grade A in | patient 

(5%); grade B, 2 patients (10%); grade C, 0 

patient (0%); grade D, 6 patients (30%); and grade 

E,11 patients (55%). Pancreatic pseudocyst 

occurred in 4 patients. Surgical drainage was 

required in | patient. 

Pancreatic abscess developed in | patient, 

which improved clinically by conservative 

treatment. Two patients with CT grade E had 

pancreatic necrosis more than 50%. The mean 

duration of hospitalization in patients with 

pancreatitis grade A, B, D, E were 7, 7.5, 7.3, 11.82 

days respectively. The severity of pancreatitis was 

also graded by clinical’s prognostic signs as 0-2 

signs in 12 patients (70.58%), 3-4 signs in 3 

patients (17.64%), 5-6 signs in | patient (5.88%), 

and 7 or more signs in 1 patient (5.88%). The 

patients who had 3 or more early objective 

prognostic signs were in CT grade E category, and 

80% of them had gland necrosis. In this study, the 

patient had 10% morbidity and no mortality. The 

plain film radiography and ultrasonography 

findings were also shown. 

CONCLUSION 

CECT provides excellent anatomic, 

morphologic representation of the pancreas and 

peripancreatic tissue. The patient who were 

categorized as having pancreatitis in Balthazar’s 

grade E were clinically more severe. had more 

morbidity and longer hospitalization than the other 

grades. 
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INTRODUCTION 

Previous reports'” in the literatures showed 

that severe pancreatitis was missed in 30 to 40 

percent of the patients if based on the clinical and 

laboratory data. In the remaining cases, the 

disease was diagnosed at the time of laparotomy 

or at postmortem examination. 

The most common etiologies of acute 

pancreatitis are heavy alcohol abuse and choleli- 

thiasis. The pathophysiology is controversial but 

appears to be related to a temporary or permanent 

blockage of the pancreatic duct leading to a 

sudden release of enzymes into the adjacent 

interstitial tissue. Alcohol has a toxic effect and 

chemical alteration of the exocrine secretion with 

the development of protein precipitates within the 

pancreatic ducts. The activated enzymes lead to 

autodigestive fat necrosis and nonspecific inflam- 

mation of the pancreas and peripancreatic tissues. 

Acute pancreatitis has been conveniently 

classified into acute interstitial (edematous) and 

acute hemorrhagic or necrotizing pancreatitis. 

Acute edematous pancreatitis is a mild, self 

-limiting disease while the necrotizing variety 1s a 

severe. life-threatening condition associated with 

frequent complications and high mortality.’ 

A careful history taking and physical 

examination will often raise clinical suspicion of 

acute pancreatitis in the differential diagnosis of a 

patient presenting with acute abdominal pain. 

Accurate diagnosis including the extent of disease 

is needed for appropriate management. 

The aim of CT scan in patients with acute 

pancreatitis is not to make a diagnosis, as this can 

usually be done on the basis of clinical findings, 

laboratory data. and more simple imaging 

methods such as ultrasonography and plain film 

radiography. but rather to predict its complications. 
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The CT scanning can accurately confirm 

and offer excellent anatomic and morphologic 

representation of the pancreas and peripancreatic 

tissue. 

Balthazar et al.‘ noted that a grading 

system of abdominal CT scan obtained early in 

the course of acute pancreatitis has considerable 

predictive value in identifying patients at high risk 

of developing serious complication. 

The purpose of this study was to evaluate 

the prognostic value of CECT in acute pancreati- 

tis and correlate it with the clinical severity and 

complication as proposed by Ranson. Other signs 

on conventional radiography and sonography were 

also evaluated. 

MATERIALS AND METHODS 

The CECT of the pancreas in 20 patients 

with clinical diagnosis of acute pancreatitis at 

Srinagarind hospital. Khon Kaen University 

between January 1993 — January 1999, were 
reviewed. 

The diagnosis of acute pancreatitis was 

based on the history and clinical findings such as 

abdominal pain penetrating to the back, nausea 

and vomiting, abdominal tenderness and guard- 

ing, and high level serum and/or urine amylase. 

The severity of pancreatitis was graded 

using Ranson’s prognostic sign (Table 1): 0 to 2 

positive signs: 3 to 4 positive signs: 5 to 6 

positive signs: and 7 or more positive signs. 

A dynamic CT scan was performed after a 

bolus injection of 100 ml, 300% contrast medium. 

using GE 9800 scanner or a spiral CT (Toshiba 

Exvision) taken at 60 seconds after initiation of 

injection of the contrast medium by mechanical
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injector at the rate of 3 cc/sec. 

CECT grade, degree of necrosis and 

severity index (Balthazar’s criteria) (Table 2) were 

determined. 

The patients included 14 men and 6 

women with a mean age of 41.6 years, range from 

23 — 76 years. The mean age of men and women 

are 38.24. and 49.37 years respectively. 

The etiology of acute pancreatitis was 

chronic alcohol abuse in 14 patients, obstructive 

jaundice in 2, cholelithiasis in 1, DM in 1, post 

ERCP in 1, and miscellaneous in 2 patients. 

Ranson’s prognostic signs, duration of 

hospitalization. morbidity, mortality and etiology 

were analyzed. 

RESULTS 

CLINICAL COURSE 

Nineteen patients recovered and were 

discharged from the hospital without local 

pancreatic complications requiring surgery. 

Pancreatic pseudocyst developed in 4 patients, 

(20%). One of them had persistent pancreatic 

pseudocyst that required operation. Pancreatic 

abscess occurred in one patient (5%) which 

improved by conservative treatment. The diagno- 

sis in this patient was the presence of gas bubble 

in the collection and the small bowel study 

excluded a fistula to the gastrointestinal tract. 

CECT AND CLINICAL COURSE 

The relationship between the CECT 

grading, CT severity index (CTSI) and clinical 

course 1s shown in Table 3 and 4 respectively. 

There were pancreatitis grade A in | patient; grade 

B, 2 patients; grade D, 6 patients; grade E, 11 

patients. No patient was classified as grade C. In 
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grade E pancreatitis, the average hospital stay was 

11.32 days while grade A, B and D were 7, 7.5 

and 7.3 days respectively. Six patients with CT 

grade E had pancreatic necrosis. Four of them 

(66.66%) had gland necrosis less than 30% and 2 

patients (33.33%) had gland necrosis more than 

50%. The mean duration of hospitalization in 

patients with CTSI 0-3, 4-6 and 7-10 were 5.88, 

12.22 and 11.5 days respectively. 

CT AND PROGNOSTIC SIGNS. 

The Ranson’s early objective prognostic 

signs were evaluated in 17 patients. The severity 

of pancreatitis was graded by prognostic signs as 

0-2 signs in 12 patients (70.58%), 3-4 signs in 3 

patients (17.64%), 5-6 signs in | patient (5.88%), 

7 or more signs in | patient (5.88%). The 

occurrence of local pancreatic complications 

related to the CECT grading and number of 

prognostic sign was shown in Table 5. Four of five 

patients (80%) who had 3 or more prognostic signs 

had pancreatic necrosis, were in CT grade E 

category. Pancreatic abscess developed in the 

patient who had 7 prognostic sign. The abscess 

was detected after the patient was discharged for 

28 days. The relationship between Ranson’s 

prognostic signs and clinical course was shown 

in table 6. The mean duration of hospitalization 

in the patients with 0-2, 3-4, 5-6, and 7 or more 

prognostic signs were 7.75, 14, 10, 15 days 

respectively. 

In this study, the patients had 10% 

morbidity and no mortality. 

The findings on plain film radiography and 

ultrasonography are shown in Table 7 and 8.
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Table 1. Ranson’s early objective prognostic signs. 
  

    

Admission diagnosis During initial 48 hours 

Age > 55 years Hematocrit falls greater than 10 % points 

White blood cell count Blood urea nitrogen rise > 5 mg/100 ml 

>16,000/mm* Serum calcium level < 8 mg/100 ml 

Blood glucose > 200 mg/ml] Arterial pO, < 60 mm Hg 

Serum lactic dehydrogenase > 350 IU/L Base deficit greater than 4 mEq/L 

Serum glutamic oxaloacetic Estimated fluid sequestration > 6 L 

Transminase > 250 IU/100ml   
  

Table 2. Balthazar’s CECT grading and scoring system. 
  

  

CT grade Score Definition 

A 0 Normal pancreas 

B ] Focal or diffuse pancreatic enlargement/ heterogeneity 

Cc 2 Intrinsic pancreatic abnormality/ haziness/ streaky in 

peripancreatic fat 

D Single, ill-defined fluid collection 

E 4 Two or multiple ill-defined fluid collection or pancreatic 

or or peripancreatic or peripancreatic gas 

we
 

  

  

        
Gland Necrotic Definition 

Necrosis % score 

None 0 Uniform pancreatic enhancement 

< 30 2 Non-enhancement of region(s) of gland equivalent in size 

to the pancreatic head 

30-50 4 Non-enhancement of 30% to 50% of the gland 

> 50 6 Non-enhancement of over 50% of the gland 
  

Severity index = grade score + necrotic score 

Table 3. Relationship between CECT grading and clinical course 
  

  

CT grade | Number of Mean hospital Abscess Pseudocyst 

Patient (%) stay ( days ) (%) (% ) 

(n=20 

A 1(5) i 0 0 

B 2( 10) Lo 0 0 

C 0(0) - 0 0 

D 6 (30) Ta 0 0 

E 11 (55) 11.32 1(5) 4(20)             
  

48



THE ASEAN JOURNAL OF RADIOLOGY 

Table 4. Relationship between CTSI and clinical course 
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CTSI 

0-3 
4-6 
7-10     

Number of 

Patient (%) 

(n=20) 

9( 45) 

9( 45) 

2(10)   

Mean hospital 

stay ( days ) 

5.88 

12.22 

11.5   

Abscess 

(% ) 

TS)   

Pseudocyst 

(% ) 

0 

3( 15) 

1¢5') 
  

  
Table 5. The occurrence of local pancreatic complication related to the initial CT findings and number 

of positive prognostic signs. 

Cr Positive prognostic signs 

Grade 0 2 3 4 5 

A 0 

00 B 

C 00 0 

D PP PNO Onn P+N 

  

0 = no complication; P = pancreatic pseudocyst; A = pancreatic abscess; 

n = pancreatic necrosis < 30%; N = pancreatic necrosis > 50% 

* = Ranson’s prognostic signs were not available to evaluated. 

Table 6. Relationship between prognostic signs and clinical course 
  

  

          

Ranson’s Number of Mean hospital Abscess Pseudocyst 

score Patient ( % ) stay ( days ) (%) (%) 

(n= 17) 

0-2 12 ( 70.58 ) TAS 0 2 (11.76 ) 
3-4 3 (17.64) 14 0 2 (11.76) 
5-6 1 (5.88) 10 0 0 
7 or more 1 (5.88) 15 1 (5.88 ) 0 
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Table 7. Radiographic findings 
  

  

Plain films No of patient (%) 

(n=18) 

Normal 5 (27.78 ) 

Bowel ileus 4 (22.22 ) 

Pleural effusion ( bilateral ) 3 ( 16.67 ) 

( left ) 1( 5.56) 

Widening of gastrocolic space 4 (22.22) 

Colon cut off 3 ( 16.67 ) 

Pancreatic calcification ZUALLTL) 

Gassless abdomen 1 (5.56 ) 

Gastric distention 1 (5.56 ) 
  

Table 8. Ultrasound pattern 
  

  

Ultrasound pattern No of patient ( % ) 
n=15 

Normal finding 6 (40 ) 

Inhomogenous hypoechoic §:( 33.33 ) 

of the pancreas 

Fluid collection 

Enlarged pancreas 

Pancrease was obscured 

by bowel gas 
  

ue PHI, IN Peouee> ||) Ue OT Ee ee    
Fig. 1. CT study demonstrating anormal pancreas __ Fig, 2. CT study showing diffuse enlargement of 

in a patient with clinical pancreatitis (grade the pancreas without peripancreatic 

A). inflammatory changes or fluid collection 

(grade B). 
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Fig. 3. CT study of a patient with pancreatitis 

showing fluid collection (arrow) in the left 

anterior pararenal space - (grade D). 

Associated fatty liver is noted. 

  
Fig. 4A. Conventional chest film shows left Fig.4B. Conventional radiograph of the 

pleural effusion. abdomen shows widening of gastrocolic 

space.
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Fig. 4C. Axial sonogram shows diffuse enlarge- Fig. 4D. CECT demonstrate diffuse enlargement 

ment of the pancreas with inhomogenous of the pancreas with area of decreased 

decrease parenchymal echo pattern. enhancement at body and tail (arrow) 

(grade E with pancreatic necrosis>50%) 

  

Fig. 5. CECT demonstrate gas within a fluid 
collection at region of pancreatic body and 

tail, suggestion for pancreatic abscess 

(arrow). Pancreatic pseudocyst at the head 

of pancreas is note (arrow head). 
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DISCUSSION 

In this study, 55% of the patients was 

classified as pancreatitis grade E. However, since 

pancreatitis is a clinical diagnosis, only the severe 

cases were investigated by CT scan. 

The reported success of ultrasonography 

in demonstrating the pancreas in patients with 

acute pancreatitis is as high as 74.5%.° However, 

gas-filled loop of bowel may obscure the pancreas 

from full ultrasonographic evaluation. A 

comparison between ultrasonography and 

computed tomography® in patients with 

pancreatitis have shown that CT scan is 

significantly more accurate in this setting. 

Potential roles for CT evaluation in 

patients with acute pancreatitis are : 1) to confirm 

or refute the clinical diagnosis of pancreatitis; 2) 

to identify early in their course the patients with a 

high risk of local complication; 3) to diagnose the 

occurrence of local complications. 

A spectrum of morphologic changes on 

CECT, depends on the severity of the inflam- 

matory process. Balthazar et al.’ have categorized 

this spectrum into five grades: grade A- normal 

pancreas; grade B- pancreatic enlargement; grade 

C- gland enlargement and peripancreatic soft 

tissue inflammotory changes; grade D- enlarged 

gland, peripancreatic inflammatory changes and 

single peripancreatic fluid collection; and grade 

E- two or multiple fluid collections or the 

presence of gas in or adjacent to the pancreas 

(abscess formation). 

For disease staging, the presence of gland 

necrosis is important. Bradley et al.* and Johnson 

et al.’found that pancreatic necrosis can be detected 

by dynamic CT as a focal or diffuse area of 
diminished parenchymal contrast enhancement. 

Balthazar et al.‘ have combined the 

CT-based staging of acute pancreatitis with the 
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presence of necrosis to generate the CT severity 

index. Patients with a high CTSI had 92% 

morbidity and 17% mortality; patients with a low 

CTSI had 2% morbidity and no mortality. 

Ranson et al.'° conducted a prospective 

study and found that increasing number of 

Ranson’s prognostic signs correlates significantly 

with the more severe form of pancreatitis. The 

mortality associated with 0-2 prognostic signs is 

less than 1%, 3-4 prognostic signs = 16%; 5-6 signs 

= 40%; and 7 signs or more = 100%. 

These indicators have prognostic 

importance. They help to identify a subgroup of 

patients at risk of increased morbidity and 
mortality, who should be targeted for more 

drastic and specific therapeutic measures. 

Balthazar et al.‘ found the relationship 

between, prognostic signs and severity of 

pancreatitis. Increased CT grade score correlated 

with the increasing number of prognostic signs. 

Infected abscess occurred with an increased 

incidence in patients with several prognostic signs. 

Ranson et al.'' noted that the radiographic 

detection of gas within a fluid collection may be 

an extremely valuable sign of infection. While this 
finding can be due to communication of the fluid 

collection with the gastrointestinal tract. Gas was 

present in 22% in his series at the time of 

diagnosis of pancreatic abscess. The incidence of 

pancreatic abscess increased with increasing 

clinical severity. 

In Varnacchia’s study'?, no clear 
prognostic value of CTSI in predicting pancreatic 

abscess was demonstrated on the baseline CT scan 

in his patient’s population. 

One of our patients who was categorized
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as severe (7 or more prognostic signs)according 

to Ranson’s prognostic sign developed pancreatic 

abscess. However, the number is limited, no 

conclusion could be drawn. 

CONCLUSION 

CECT severity staging correlates favorably 

with the severity of clinical signs. The patients who 

were categorized clinically as having 3 or more 

prognostic signs were in CT grade E category, and 

highly correlated to gland necrosis. CECT also 

offers excellent anatomic, morphologic represen- 

tation of the pancreas and peripancreatic tissue. 

Pancreatitis in Balthazar grade E had higher 

morbidity, requires longer hospitalization than the 

other grades. 
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PATTERN OF RADIATION THERAPY IN THE TREATMENT OF 

PEDIATRIC BRAIN TUMORS IN SIRIRAJ HOSPITAL 

Nan SUNTORNPONG, M.D. 

Supatra SANGRUCHI, M.D. 

ABTSRACT 

A retrospective study was performed to review the management by radiation 

therapy (RT) for several types of pediatric brain tumors in a single institution. Of 

seventy-three children treated at Division of Radiation Oncology, Department of Radio- 

logy, Siriraj Faculty of Medicine from January 1990 to August 1999, 9 were equal to or 

younger than 3 years. The most common pathology was medulloblastoma. The modali- 

ties of treatment and the techniques of RT depend on age, pathology and location of 

tumors with 50% of brain stem tumors and 41% of pineal region tumors were irradiated 

without tissue diagnosis. 

INTRODUCTION 

Brain tumors constitute the most common 

solid neoplasms in childhood.'? These consist of 

several histological types and location of lesions 

with different frequency of individual groups from 

those in adults. The common types of tumors in 

children are low-grade glioma and primitive neu- 

roectodermal tumor ( medulloblastoma ). Approxi- 

mately 50% of brain tumors in children more than 

1 year old develop infratentorially. Due to the 

diversity of these diseases and age-influenced 

therapeutic modalities especially in radiation 

therapy (RT), this study was performed to review 

the conventional management and present some 

recent approach in RT for individual types of brain 

tumors in a single institution. 

METHODS & MATERIALS 

The pediatric patients with brain tumor 

treated with RT at Division of Radiation Onco- 

logy, Department of Radiology, Siriraj Hospital 

from January 1990 to August 1999 were eligible 

for this study. All available treatment records were 

reviewed to collect for the patient characteristics, 

histopathology of primary tumors, modalities of 

treatment and techniques of RT. 

RESULTS 

The total number of patients in this study 

was 73 , of which 9 were equal to or younger than 

3 years. The number of patients distributed by age 

and histopathology of primary tumor according 

to the World Health Organization classification “ 
is shown in Table 1. 

  

Division of Radiation Oncology, Department of Radiology. Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, 

lhailand 
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Table 1 The number of patients distributed by age and pathology of primary tumor 
  

  

Characteristics Number of patients 

Age : <= 3 years 9 

>3 years 64 

Pathology: Astrocytoma Grade I 6 

Grade II 6 

Anaplastic astrocytoma 3 

Glioblastoma multiforme 4 

Medulloblastoma 16 

Ependymoma_ Low grade 2 

High grade 2 

Germ cell tumor: Germinoma 9 

Nongerminoma S 

Primitive neuroectodermal tumor 2 

Craniopharyngioma l 

Choroid plexus papilloma 1 

Unknown 17 
  

The median age at diagnosis was 9 years _1 infant. 

(range 1/3 to 15 years). The most common patho- 

logy in this study was medulloblastoma. The The treatment for these tumors depended 

tissue diagnosis cannot be obtained from certain _ on location and pathology of tumors. The modali- 

location including brain stem lesions in7, pineal ties of treatment are summarized in Table 2. 

region lesions in 9 and posterior fossa lesion in 

Table 2 The modalities of treatment for primary tumors 
  

Pathology Number of patients 

Sx+RT Sx+RT+CT CT+RT RTalone 
  

Astrocytoma Grade I 4 2 

Grade II 1 So 

Anaplastic astrocytoma 2 

Glioblastoma multiforme 4 

Medulloblastoma 14 

Ependymoma_ Low grade 2 

High grade ] ] 

Germ cell tumor: Germinoma 9 

Nongerminoma 2 

Primitive neuroectodermal tumor 2 

Craniopharyngioma 1 

Choroid plexus papilloma ] 

Unknown ] 16 
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Of 14 patients who were diagnosed of brain _ patients who were biopsied for tissue diagnosis, 

stem tumor, all were treated by RT alone except __ the distribution of pathologic results in brain stem 

one with partial removal prior to RT. Of 7(50%) tumors is shown in Table 3. 

Table 3 The distribution of pathology in brain stem tumors 

  

  

Pathology Number of patients 

Sx+RT RT alone 

Astrocytoma Grade I 1 

Grade II - 

Anaplastic astrocytoma 1# 1 

Glioblastoma multiforme 

Unknown 7 
  

# Partial removal of tumor 

Of 22 patients with pineal region tumors, __ increasing tendency to perform biopsy inthe years 

13 (59 % ) were confirmed for pathology. The during this study is shown in Table 4. 

Table 4 The tendency to perform biopsy for pineal region tumors by years. 

  

No. of Patients 
Year No biopsy performed Biopsy performed 
  

1990 

199] 

1992 

1993 

1994 

1995 - - 

1996 

1997 

1998 - 

1999 l 

fe
i 
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w
h
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N
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0 
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h
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t
 

—_
— 

  

57



THE ASEAN JOURNAL OF RADIOLOGY JAN. - APR. 2000, Volume VI Number I 

The distribution of pathologic suptypes Table 5. 

and treatment in germ cell tumors are shown in 

Table 5 The distribution of pathologic subtypes and treatment in germ cell tumors. 

  

Pathology Number of patients 

Sx+ RT Sx+CT+RT CT+RT RT alone 
  

  

Germinoma 8 | 

Nongerminoma 2 2 

Unknown ] 8 

One of the patients in this group received The technique of RT (volume, total dose 

chemotherapy prior to RT without tissue diag- for primary tumors) are summarized in Table 6 

nosis due to highly increased serum tumor marker. _ and Table 7. 

Table 6 The volume of RT 

  

Pathology Number of patients 

CSI WB& reduced field local brain 
  

Astrocytoma: Grade I 4 2 

Grade II ] 2 3 

Anaplastic astrocytoma 2 l 

Glioblastoma multiforme l 2 

Medulloblastoma 16 

Ependymoma : Low grade l l 

High grade 2 

Germ cell tumor : Germinoma 5 + 

Nongerminoma 4 l 

Peripheral neuroectodermal tumor z 

Craniopharyngioma I 

Choroid plexus papilloma 

Unknown : at brain stem 

at pineal region 

posterior fossa —
 
a
 

—
 
—
 

-
 

  

CSI= Craniospinal Irradiation, WB= Whole brain 

nn
 

o
e
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Table 7 The total RT dose @ 
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Pathology Number of patients 

Dose at primary ( Gy ) Dose at spine( Gy ) 

<=50 >50 <=30 >30 
  

Astrocytoma : Grade | 

Grade II 

Anaplastic astrocytoma 

Glioblastoma multiforme 

Medulloblastoma 

Ependymoma : Low grade 

High grade 

Germ cell tumor: Germinoma 

Nongerminoma 

Primitive neuroectodermal tumor 

Craniopharyngioma 

Choroid plexus papilloma 

Unknown: at brain stem 

at pineal region 

at posterior fossa 
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@ Exclude 9 patients with incomplete RT . 

DISCUSSION 

Brain tumors represent the most common 
solid neoplasm in children treated each year at 
Siriraj Hospital.* The modalities of treatment 
depend on age at diagnosis, location and patho- 

logy of the tumor. Surgery has been traditionally 

used as the definitive diagnosis and initial thera- 

peutic intervention except for unresectable tumors. 

The extent of resection is also clearly associated 

with the outcome for several types of brain tumors 

in children.* RT is acceptable modality as an 

adjuvant postoperative or definitive treatment in 

unresectable or inoperable cases. 

The patients younger than 3 years account 

for 12.3 % of all children in this study. The cur- 

rent therapeutic strategies in this group differ from 

those in older children. In addition to the higher 

rate of surgical morbidity, RT has consistently been 
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associated with severe neurophychological 

sequences in developing nervous system.** The 

chemotherapy has been investigated to be primary 

or primary postoperative treatment to delay. 

diminish or omit RT.? However, morbidity from 

chemotherapy alone was also reported in young 

children.'° 

For the lesions with high risk of open 

biopsy or resection such as brain stem or pineal 

region tumors, RT alone has been the alternative 

treatment without tissue diagnosis. However, a 

variety of new techniques such as CT- or MRI- 

guided stereotactic biopsy can manipulate this 

problem at present. 

Of all 13 patients with brain stem tumors 

in this study, almost 50% were treated without
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tissue diagnosis. The total dose to primary tumors 

varied from 40 to 56 Gy due to certain factors 

such as_ performance status of patients, volume 

and location of tumor and imaging characteristics. 

The distinction between subtypes and grading of 

brain stem gliomas can be apparent on magnetic 

resonance imaging ( MRI ). The suptypes classi- 

fied by imaging findings consist of focal, dorsal 

exophytic, cervicomedullary and diffuse intrinsic 

tumors.'' For the patients to whom biopsy can be 

accomplished safely, complete resection was not 

recommended in some cases. The hyperfrac- 

tionated RT has not been performed in any patient 

with brain stem tumor in this study due to lack of 

significant benefit. Pediatric Oncology Group 

recently reported the result of phase III trial that 

hyperfractionated RT neither improved survival 

nor decreased morbidity of treatment compared 

to those of conventional RT.'? 

Due to the development of current micro- 

surgical approaches, the treatment for pineal 

region tumors also has been changed. The tissue 
diagnosis and total resection should be obtained 

when possible to differentiate the radioresistant 

or RT not-required tumors such as teratoma . All 

except | patient in this study were biopsied after 

1993. The delivery of test dose RT as primary treat- 

ment to rule out germinoma from other germ cell 

tumors has a tendency to markedly decrease at 

present. 

In addition to treatment for the patients 

with existing neuraxis dissemination detected by 

MRI and/or cerebrospinal fluid cytology, the 

prophylactic RT to the entire craniospinal axis is 

demanded in certain tumors with striking propen- 

sity to spread throughout cerebrospinal fluid. 

These consist of high grade medulloblastoma, 

high grade ependymoma, pineoblastoma, germi- 

noma, malignant germ cell tumor and primitive 

neuroectodermal tumor.'*'® The other 2 patients 

in this study diagnosed with subependymal giant 

cell astrocytoma and choroid plexus papilloma 
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also received craniospinal irradiation due to 

ventricular involvement. 

The recommended total dose by conven- 

tional RT to primary brain tumors in childhood 

varies from 45 to 60 Gy depended mainly on 

pathology and location. The reduced volume of 

RT to primary tumor only is required during the 

treatment course because diffuse white matter 

change and intellectual decline can be apparent 

following full brain dose of 30 -35 Gy.'”'* 
Concerns in morbidity should be more emphasized 

in certain types of tumor which required com- 

bined RT with chemotherapy.'?”° 
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QUALITY ASSURANCE IN NUCLEAR MEDICINE IMAGING 

Anchali KRISANACHINDA, Ph.D. 

INTRODUCTION 

Nuclear medicine uses tracers, tiny amounts of radioactive substances, to 

diagnose or treat the disease. These substances pass harmlessly through the body. As 

they are radioactive, their movement can be detected with special devices, yielding a 

wealth of information about bodily processes. The essence of nuclear medicine is that it 

can visualize changes in the function and biochemistry of body organs and tissues. 

Measurement of such changes offer unique information for diagnosis and therapy that 

can’t be obtained through other tests. One of the great benefits of nuclear medicine is 

that regional abnormalities in the body often can be detected before an abnormality is 

noted in overall organ function, before the patient feels something is wrong. Similarly, 

regional chemical changes can be measured before abnormalities can be found in the 

concentration of chemical constituents in blood or urine. Early detection allows a 

disease to be treated before it becomes advanced, when these are generally a better 

outcome. 

The technology for detecting radiotracers in the body advanced rapidly. In 1957, 

a Geiger Muller counter was used to discriminate hot and cold thyroid nodule, which 

helped to decide the likelihood that the nodule was benign or malignant. Later the motor- 

driven scintillation detector was designed by Benedict Cassen to produce images of 

distribution of radioactivity from thyroid gland. One year later, in 1958, Hal O. Anger 

invented the scintillation camera, an imaging device which made it possible to conduct 

rapid dynamic studies. It also improved static images and, when used with Tc-99m, 

reduced the radiation dose to the patient. Over the past half-century, radiation detectors 

have evolved into sophisticated Positron Emission Tomography (PET) and Single 

Photon Emission Computed Tomography (SPECT) scanners with their associated 

computer processing and display systems. 

JAN. - APR. 2000. Volume VI Number I 

QUALITY ASSURANCE AND QUALITY 

CONTROL: DEFINITIONS 

Quality Assurance in diagnostic nuclear 

medicine has been defined by WHO in 1980 in 

three objectives as: 

1. Improvement in quality of the diagnos- 

tic information. 

2. Use of the minimum amount of radio- 

nuclide activity to ensure the production of the 

desired diagnostic information. 

3. Effective use of available resources. 

In Thailand, quality in health care is 

currently being addressed, followed by the project 

on Hospital Accreditation which includes the 

quality standards for hospital services and nuclear 
  

Department of Radiology. Faculty of Medicine, Chulalongkorn University Bangkok, Thailand 
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medicine in the near future. 

Although formulated differently from 
different viewpoints, the objectives of the above 

concern quality assurance leading to the best care 

with the least radiation burden to the patient. 

A quality assurance program that meet these 

objectives covers the total diagnostic process from 

the request to perform the procedure to the report 

and follow-up. These include nuclear medicine 

service, organization, facilities, staffing, radio- 

pharmaceuticals, instrumentation, pro-cedure, 

evaluation of results and training. 

Quality Control in nuclear medicine started 

in 1977 and covered wider issues and human 

aspects of quality assurance. (Rhodes 1977).' 

Various organizations such as American Associa- 

tion of Physicists in Medicine (AAPM), Hospital 

Physicist’s Association UK (HPA) the Interna- 

tional Atomic Energy Agency (IAEA) the World 

Health organization (WHO)? had prepared the 

recommendation for quality control procedures of 

imaging devices. Recommendations were made 

for quality control of all nuclear medicine instru- 

mentation. 

Quality control testing falls into three 

basic levels 

ACCEPTANCE TESTING 

The first, crucial step in quality control of 

an instrument is the initial evaluation or accep- 

tance testing. Acceptance testing means not only 

confirming that the instrument performs accord- 
ing to specifications, but also means evaluation 

performance under conditions that will be encoun- 
tered in clinical practice. Manufacturer’s specifi- 

cations only provide a few essential performance 

characteristics, so that a full set of acceptance tests, 

covering the range of clinical needs, has to be 

developed. The users should not accept an instru- 

ment that fails to conform to specifications. An 
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instrument that fails to operate correctly at instal- 

lation has a great likelihood of never being satis- 

factory. Acceptance testing should be carried out 

before the instrument is put into clinical use. 

Acceptance tests can be difficult especially 

for an inexperienced user. A user may be 

confronted with unfamiliar instruments and 

computer software. Special test devices or phan- 

toms are needed. Quantitative studies are essen- 

tial in order to compare results with specifications 

and to provide baseline values for future com- 
parison. It is recommended that the acceptance 

tests should be performed by the user and the 

representative of the vendor. If there is only 

inexperience, then employ an experienced, quali- 

fied consultant to assist with the tests. 

REFERENCE TESTING 

A reference test is a test of an instrument 

whose results proved a measure against which 

future performance of an instrument may be 
comprehensively assessed. (WHO 1982).’ The 

tests may be identical to acceptance testing, or may 

be simplified versions. These reference tests form 

part of the initial testing program. There after they 

form periodic tests to be made if malfunction is 

suspected, after a major failure has been repaired, 

after component replacement, and after an instru- 

ment is moved to another site. Since they are made 

periodically, exact details of the test need to be 

documented along with the results, so that the test 

can be reproduced and results compared with the 

previous results. 

ROUTINE TESTING 

The purpose of the routine test is to assure 

that a level of quality is maintained and to 

determine deterioration with time. An instrument 

may fail or perform malfunction at any moment, 

but routine test supplies a degree of confidence in 

the instrument performance up to the last routine
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test performed and assessed. Routine testing 

should be simple, test of the total system, be sen- 

sitive to small changes in component performance, 

and not be time consuming. Not only is a com- 

parison of results with previous test but also a 

comparison of results obtained over a period of 

weeks. Subtle changes can occur which may only 

become — evident by such comparisons. 

Quality control is, however, not the actual 

act of doing the test, but the immediate evalua- 

tion and action upon its result. The most impor- 
tant aspect of routine testing is that it does not just 

become daily exercise, the results of which are 

stored away unheeded. 

RECORD /LOG BOOK 

Assurance of quality requires that a record 

or logbook be started at installation to document 

the history of an instrument. This record may be 

the only means of following recurring malfunc- 
tion, obtaining maintenance satisfaction or 

providing commencing evidence of the need for 

component replacement. Such a record ideally 

includes: 

-Details of problems and their solutions. 
-Environmental and operational conditions 

at the time of malfunction 

-Service response time 

-Details of service carried out 

-Maintenance reports and reference test 
results. 

This log should also record whether a 
patient’s nuclear medicine study showed artifacts, 

was compromised, could not be completed, or 

could not be started due to the instrument failure. 

ACTION THRESHOLDS 

The final stages of any quality control are 

the decision-making and follow-up processes, 

which determine whether or not the instrument is 
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functioning properly and can be used, or whether 

it needs repaired. For the evaluation to serve its 

purpose, objective quality control assessment and 

limits of acceptability that provide action thresh- 

olds are required. This implies objective com- 

parison of quality control test results with refer- 

ence standards that represent optimum perfor- 

mance. Prior knowledge is required of what is’ 

optimum, what is measurable, and how much 

deterioration from optimum is acceptable for the 
completion of the clinical procedures. The latter 

is, perhaps, the most illusive part of quality 

control: when does deterioration in instrument 

performance lead to clinically misleading results? 

INTERLABORATORY COMPARISON 

STUDIES 

One way to assess the quality of the 

clinical use of imaging instrument is through 

interlaboratory comparison studies, using 

hardware or software phantoms. This is a quality 

control method that permits assessment of the 

total imaging performance on a national or inter- 

national level. The laboratory measures or images 

the phantom using its usual clinical method, 

evaluated and reports its results. In this way the 

instruments as well as the persons performed the 

test and those evaluation results are tested. 

Comparison of an individual’s results with those 

from others and feedback of individual perfor- 

mance enables a laboratory to reappraise and 

improve its performance. 

QUALITY ASSURANCE OF NUCLEAR 

MEDICINE SOFTWARE 

Software quality control monitors 

programs at installation, after program modifica- 

tion, after system modification and in case of 

suspected failure. For testing a particular clinical 

software package, clinically validated patient 

studies are needed. These enable comparison of 

results from different computers and algorithms,
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definition of radionuclide patterns and quantita- 

tive parameters for normal function and typical 

disorders. Such clinical studies are “Software 

Phantoms”.* Phantoms could also consist of 

mathematics simulations and data acquired from 

hardware phantoms that simulate clinical data, 

However, real patient studies are essential because 

they provide authentic data and read biological 

variation that the software will encounter in 

practice. 

HOSPITAL ACCREDITATION 

Quality Assurance of nuclear medicine 

imaging is only a small part of the broader quality 

assurance objectives. In order to implement a 

total quality assurance program, quality standards 

for the whole service must be defined. Accredita- 

tion is then a means of recognizing compliance 

with the quality standards. For nuclear medicine, 

these quality standards apply to organization 

structure, staffing, facilities, purchase and storage 

of materials, radiopharmaceuticals preparation, 

quality control and servicing of equipment, all 

activities concerning a patient study, personnel 

training and quality assurance evaluation. 

CONCLUSION 

Quality assurance has until now been 
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voluntary, but legislation is imminent. Each 

person and each aspect of the service contributes 

to the quality of the patient care provided by a 

department. The radiation protection of the patient 

is an additional factor, so that the diagnostic 

information is obtained with the least administered 

radiation. A wellplanned and performed quality 

control program for instrumentation and software 

is just one step towards achieving this. The most 

essential ingredients are the human aspects, which 

include continual care, awareness, observation and 

readiness to act when any deficiency is encoun- 

tered. To achieve continuous quality improvement, 

motivation of personnel is perhaps the most vital 

ingredient of all. 

REFERENCES 

1: Rhodes BA. Quality control in nuclear 

medicine. The CV Mosby Company. St 

Louis, 1997. 

IAEA Quality control of nuclear medicine 

instrumentations. IAEA-TECDOC-602 

IAEA, Vienna, 1991. 

WHO. Quality assurance in_ nuclear 

medicine. World Health Organization 

Geneva, 1982. 

Britton KE, Busemann ES. COST-B2 : 

Why and wherefore. Euro. J. Nucl. Med. 

1992. 19;563-568. 

w
e



THE ASEAN JOURNAL OF RADIOLOGY JAN. - APR. 2000. Volume VI Number I 

  

ACCEPTANCE TESTING ON A MULTIPLE-DETECTOR SPECT SYSTEM 

Anchali KRISANACHINDA,Ph.D. 

ABSTRACT 

Single Photon Emission Computed Tomography (SPECT) system is a nuclear 

medicine imaging device using a rotating scintillation camera and a computer system to 

acquire, reconstruct and process a patient tomographic images in transverse-axial, coro- 

nal and sagittal planes. The system can have one detector or more. The advantage of 

multiple detectors is the higher sensitivity, shorter time study and the ability to perform 

more patient studies per day. 

Acceptance testing of the SPECT system by the physicist is an important step 

towards the acquiring of images of the highest possibility quality over the operating life 

of the instrument. The test should be performed after the system is installed, carefully 

tuned, clinical operative, and before patient studies are initiated. The major purpose of 

the acceptance test is to assure the user that the system is performing according with the 

specifications as quoted by the manufacturer. The National Electrical Manufacturers 

Association (NEMA) has prepared a protocol detailing test conditions to be used by 

manufacturers. The document provides specific protocol to measure the performance 

parameters and traceability from manufacturer to user. Two test methods, performance 

standards and class standards are measured in the acceptance testing which include the 

intrinsic and system resolution, spatial linearity, energy resolution, flood field unifor- 

mity sensitivity and count rate performance. Furthermore, whole body imaging, mul- 

tiple window spatial registration (MWSR) must be included that in the acceptance test 

of single and multiple detectors. SPECT phantom study, will offer the information on 

the SPECT performance in terms of tomographic uniformity, contrast, resolution and 

lesion detectability. Images should be compared from each detector and all detectors. 

Best image quality should be obtained from all detectors. 

In this paper, the result of the acceptance test of the triple detector SPECT, TRIAD 

XLT 20 will be presented. All the results are within acceptable limit under NEMA Stan- 

dards and manufacturer guidelines. The acceptance testing of a system is a critical step 

towards the achievement of high quality performance of any damage, deficiencies or 

flaws before the warranty has expired. No instrument should be put into routine use 

unless it has been shown through acceptance testing to be performing optimally. An 

instrument that does not perform correctly at installation has a high likelihood of never 

doing so. 
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INTRODUCTION 

Single Photon Emission Computed 
Tomography (SPECT) system is a nuclear 
medicine imaging device using a rotating scintil- 
lation camera and a computer system to acquire, 
reconstruct and process a patient tomographic 
images in transverse-axial, coronal and sagittal 
planes. The system can have one detector or more. 
Triple detector SPECT system is shown in 
Figure 1. The advantage of multiple detectors is 
the higher sensitivity, shorter time study and the 
ability to perform more patient studied per day. 

Acceptance testing of the SPECT system 
by the physicist is an important step towards the 
acquiring of images of the highest possible 
quality over the operating life of the instrument. 
The test should be performed after the system is 
installed, carefully tuned, clinical operative, and 
before patients studied are initiated. The major 
purpose of the acceptance test is to assure the user 
that the system is performing in accordance with 
the specifications as quoted by the manufacturer. 
This is extremely difficult to do in a rigorous 
manner. For the most part, the system performance 
has been measured by the manufacturer under test 
conditions which are impossible for the user to 
duplicate. The manufacturer uses specialized 
equipment and test procedures which are not 
openly documented and which vary from 
manufacturer to manufacturer. After the camera 
has been shipped, performance measurements as 
initially done in the factory are impossible to 
repeat as the specialized equipment is not avail- 
able to field service representatives. Further, many 
manufacturer’s specifications are class standards, 
indicating that they are not measured on each and 
every system, and therefore may never have been 
measured on a given system. 

In an effort to encourage more complete 
and uniform performance specifications, the 
National Electrical Manufacturers Association! 
(NEMA) has prepared a protocol detailing test 
conditions to be used by manufacturers. These 
standards detail the equipment and techniques to 
be used in measuring a set of performance 
parameters. The document provides the user with 
specific protocols to allow them to measure the 
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same set of performance parameters and thus 
provide traceability from manufacturer to user. 
Two types of standard, class standard as defined 

earlier and performance standards, which 
represents test measurement specifications that 
apply to and must be met by every system 
covered by the specification, are measured in the 
acceptance testing. 

Tomographic techniques are very sensitive 
to inadequate calibration procedures. In order to 
ensure artifact free images, the first performance 
task conducted should be the center of rotation 
calibration and correction and _ the uniformity 
correction. There should be coincidence of both 
collimator and detector axes of rotation. Separate 
centers of rotation should be acquired for each 
detector. In addition, each detector must have its 
own unique reference flood. The collimators 
should be uniquely identified so that the reference 
floods for uniformity correction will be applied to 
the correct collimator. The acceptance test of a 
multiple detector system is more critical than a 
single detector system as it is essential that 
response of all detectors be matched to each other. 
All calibration factors and centroid locations 
should be within 0.5% of each other. Quantitative 
comparisons should be performed for each 
detector separately and then after the responses of 
all detectors have been added together to ensure 
that the added image has not been degraded. The 
system sensitivity variation between each 
detector must not be greater than 5%. SPECT 
performance study using JASZCZAK phantom 
filled with Tc-99m solution should be acquired 
and reconstructed for each detector and for all 
detectors. Transverse — axial slices from each 
reconstructed image should be compared which 
the image contrast should stay the same but the 
signal-to-noise ratio should improve. Carefully 
examine the section of solution which represents 
tomographic uniformity and noise, no ring 
artifact should be observed in this region. Sphere 
and rod sections represent tomographic resolution 
and contrast. The smallest cold sphere of 
diameter 9.5 mm and at least the 7.9 mm cold rod 
diameter should be visualized. The collimator hole
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angulation measurements’ should be added in the 
SPECT acceptance testing. 

LOG BOOK 

A permanent record book should be 
initiated at the time of acceptance testing of anew 
system. The user should record all available 
performance data obtained from the manufacturer, 

the results of the test including the labeled images 
and all information necessary for the reference test 
at some later date. Subsequent quality control, 
component failure and maintenance records should 
be kept in the same log book. 

MATERIAL AND METHOD 

Radioactive sources 

Point source Tc-99m, Co-57, Ga-67 

Line source Tc-99m, Co-57 

Flood or sheet source Tc-99m, Co-57, 

Ga-67 

Phantom and accessories 

Jaszczak phantom 
SPECT System Spatial Phantom 
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Solid acrylic scatter phantom 
Resolution (Bar) phantom 

Orthogonal Hole Test Pattern (OHTP) 
Useful Field Of View (UFOV) Mask 
Copper Absorber 13 plates 2 mm thick 
Bubble level and level protractor 
Equipment 

A triple detector SPECT TRIAD XLT-20, 

rectangular detectors with useful field of view 
(UFOV) 18x23”, center field of view (CFOV) 
15x20” and 3/8” Nal(T1) crystal thickness, has 
been tested under NEMA protocol and 
manufacturer’s guildeline for the planar and to- 
mographic specifications. 

RESULT 

A. Physical inspection for damage and production 
flaws PASS 
B. Planar study 
Result on planar study is shown in Table | for 
Class Standards and Table 2 for Performance Stan- 
dards. 

  

  

  

  

    
  

  

  

  

  

  

  

  

  

          
  

  

  

  

  

  
  

Table 1 Result on planar study for Class Standards 

Class Standards Result Worst 
Head1 | Head2 | Head3| Case 

Cl | Intrinsic count rate performance in air. 
20% observed count rate loss,cps 104,000 101,000 102,000 | <60,000 

C2 | System count rate performance in scatter 
Collimator LEUR_PAR 
20% observed count rate loss 34,300 <30,000 
Dead Time (microsecond) Sa N/A 

C3 | System spatial resolution with scatter 
FWHM (mm) 6.34 6.94 7.44 7.60 
FWTM (mm) 13.74 13.92 14.39 14.65 
Collimator ME_ PAR 
FWHM (mm) 9.83 9.53 9.67 11.90 
FWTM (mm) 20.15 18.61 19.87 23.93 

C4 | System spatial resolution without scatter - 
Collimator LEUR PAR | 
FWHM (mm) 6.65 | 6.68 707 | 7.20 
FWTM (mm) 12.69 | 12.46 12.55 | 12.95 

Collimator ME_PAR | 
FWHM (mm) 9.46 9.26 10.07 11.20 - 
FWTM (mm) 16.90 17.09 16.66 | 20.10             
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Table 2 Result on planar study for Performance Standards 
  

  

  

  

  

  

          
  

  

  

  

  

  

    
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Performance Standards Result Worst 
Head1 | Head2 | Head3 | Case 

Pl | Intrinsic Flood Field Uniformity 

Integral UFOV 1.6% 2.0% 1.5% 2.5% 

CFOV 1.6% 1.8% 1.5% 2.0% 
Differential _UFOV 1.3% 1.7% 1.3% 2.0% 

CFOV 1.3% 1.4% 1.0% 1.5% 
P2 | Intrinsic Energy Resolution (Tc-99m) 

FWHM(%) | 95% | 98% |! 98% | 9.9% 
P3 | Intrinsic energy Resolution 

FWHM(mm) UFOV 4.0 3.9 4.0 4.0 
CFOV 3.7 3.7 3.7 3.8 

FWTM(mm) UFOV 15 7.4 7.5 7.8 
P4 | Intrinsic Spatial Linearity 

Absolute(mm) UFOV x 0.41 0.33 0.38 0.60 

y 0.42 0.31 0.31 0.60 
CFOV x 0.24 0.33 0.31 0.40 

y 0.27 0.30 0.31 0.40 
Differential (mm) UFOV x 0.12 0.14 0.14 0.20 

CFOV y 0.20 0.11 0.14 0.25 
CFOV'x 0.12 0.14 0.14 0.20 

y 0.19 0.11 0.14 0.20 
PS | Intrinsic Maximum Count Pate. keps 131 124 125 110 

P6 | Maximum Window Spatial 0.49 0.32 0.29 1.0 

Registration (mm) 

P7 | System Sensitivity (cpm wCr') 
Collimator LEUR_FAN 200 199 199 N/A 
System Variation 0.87% 5.0% 

Collimator LEUR_PAR 141 138 141 N/A 
System Variation 2.66% N/A 

Collimator ME PAR 161 159 160 N/A 
System Variation 1.23% N/A 

P8 | Angular Variation of Flood Field Sensitivity 

Maximum Sensitivity Variation 0.10% 2.5%               
  

D. Tomographic study. 
Result on tomographic study is shown in Table 3 
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Table 3 Result on Tomographic study 
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Tl Center Of Rotation (COR) Correction and Calibration 

Angle Dependent Maximum Deviation after x-y alignments, mm 

Xx 0.09 0.11 0.10 0.5 

y 0.10 0.10 0.10 0.5 

T2 | System Spatial Resolution with Scatter (mm) 

Tangential 6.7 y RE) 

Radial 9.3 9.8 

Central 10.4 10.4 

T3_ | SPECT Performance Study Jaszczak phantom Transverse-Axial slices 

Visualized minimum sphere diameter (mm) 9.5 N/A 

Visualized minimum rod diameter (mm) 7.9 N/A       
  

   
DISCUSSION AND CONCLUSION 

The Acceptance testing of a system is a 
critical step towards the achievement of high qual- 

ity performance. It should be carried out immedi- 

ately after the installation, so that the supplier can 
be informed of any damage, deficiency or flaws 

before the warranty has expired. The results from 

this study show that all of the values are within 

the acceptance level of the manufacturer’s worst 

case. The instrument should not put into routine 

Fig. 1. Triple Detector SPECT System 
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use unless it has been shown through acceptance 

testing to be performing optimally. An instrument 

that does not perform correctly at installation has 
a high likelihood of never doing so. 
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ABBREVIATION 

CFOV Central Field Of View 

UFOV Useful Field of View 

Cpm counts per minute 

Cps counts per second 

FWHM Full Width at Half Maximum 

FWTM Full Width at Tenth Maximum 

LEUR_PAR Low Energy Ultra high Resolution 

Parallel hole collimator 

LEUR_ FAN Low Energy Ultra high Resolution 

Fan beam collimator 

ME_ PAR Medium Energy Parallel Hole 

Collimator 

MCi millicurie 

uCi microcurie
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BREAST CANCER DETECTION WITH ”“TC MIBI 

IMAGING AND MAMMOGRAPHY 

Tawatchai CHAIWATANARAT’, Chalermchai APINYANURAK?, 

Darunee BOONJUNWETWAT', Kris CHATAMRA(, 

Makumkrong POSHYACHINDA' 

ABSTRACT 

Screening mammography in female patients provides good sensitivity in the 

detection of breast abnormalities but low specificity for the diagnosis of breast carci- 

noma. Thus many patients end up with unnecessary biopsy and/or lumpectomy. The use 

of nuclear medicine methods in detection of malignancy has been wildly studied with 

various radiopharmaceuticals. The objective of this study was to study the efficacy °"Tc- 

MIBI scintimammography and mammography in the detection of breast carcinoma. The 

diagnosis would be made by pathological findings of the tissue or clinical follow up for 

at least 6 months. There were 33 female patients included in the study, among these 

there were 7 cases with known carcinoma of breast and clinically suspected of recur- 

rent. Of all 33 cases, 14 cases was diagnosed as breast carcinoma and 19 cases as benign 

disease of the breasts. The results showed that sensitivity, specificity, accuracy, positive 

predictive value and negative predictive value of °"Tc-MIBI scintimammography in the 

diagnosis of breast carcinoma were 93%, 100%, 97%, 100% and 95% respectively. 

Sensitivity, specificity, accuracy, positive predictive value and negative predictive value 

of mammography were 100%, 63%, 79%, 67% and 100% respectively. We concluded 

that °™Tc-MIBI scintimammography has a good efficacy and increase specificity of 

mammography in the diagnosis of breast carcinoma. We suggested that patients should 

have mammography performed first, if the lesion is indeterminated by mammography 

then °™Tc-MIBI scintimammography will be the next step for investigation. 

INTRODUCTION 

Breast cancer is a very common neoplasm 

in women around the world. In the year 1993, In- 

ternational Agency for Research on Cancer re- 

ported that breast cancer ranked the third most 

common neoplastic disease in Thai women after 

cervix cancer and liver cancer with incidence rate 

of 11.9/100,000 population’. In the same year 208 

breast cancer patients were treated in 

Chulalongkorn Hospital’. It comprised of 14.77% 

of all cancer patients and ranked the second after 

cervix cancer. 

Most patients present with palpable breast mass. 

However, physical examination alone usually un- 

reliable for the differentiation between benign and 

malignant mass’. Mammography is an accepted 

method of choice both for screening and diagno- 

sis of breast cancer. However, one paper reported 

false negative findings of up to 26.8%’. Further- 
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more the sensitivity of mammography is lower in 

young patients, dense breasts, fibrocystic disease, 

evaluation after biopsy, surgery or radiotherapy’. 

°°™T¢-methoxyisobutyl isonitrile (MIBI) is a tracer 

that is widely used for myocardial perfusion im- 

aging. It has been found that "Tc-MIBI can be 
used to detect different types of neoplasms such 

as brain gliomas, bone cancer, thyroid cancer, lung 

cancer, etc’. In 1992, there are reports of °™Tc- 

MIBI in the diagnosis of breast cancer’* and since 
then, various authors have studied the possible 

usefulness of °°"Tc-MIBI scintimammography in 
the evaluation of breast cancer®!*"'. 

The aims of this study were to evaluate 

the locally produced "Tc-MIBI in Thai women 

with suspicious of breast cancer and to determine 

whether a diagnostic protocol based on the joint 

use of mammography and scintimammography is 

capable of increasing the sensitivity and specifi- 

city in the detection of breast cancer. 

MATERIAL AND METHODS 

We prospectively studied 33 women of age 

range 30-67 years (mean + sd. = 46.9 + 8.4 years). 

Mammography and "Tc-MIBI scintimammo- 

graphy were performed in all subjects. Inclusion 

criteria consisted of: a) women who were sus- 

pected of having breast cancer by physical exami- 

nation and/or mammography, b) known cases of 

treated breast cancer with suspected of recurrence. 

Final diagnosis was established by biopsy or fine 

needle aspiration or clinical follow up for at least 

6 months. 
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Subject was examined by surgeon then 

mammography and scintimammography were 

performed within | week. Mammography was 

performed in all subjects in craniocaudal and 

mediolateral oblique views. And if necessary, ad- 

ditional projections including magnification or 

spot compression techniques were used. The mam- 

mogram was evaluated by radiologist according 

to the findings, and the studies were divided into 

three group representing positive, negative or in- 

determinate for malignancy. 

MIBI, which was produced by the Office of 

Atomic Energy for Peace, Thailand, was labeled 

with Tc-99m in the Nuclear Medicine Division, 

Chulalongkorn Hospital. Twenty mCi (740 MBq) 

was injected into patient’s arm vein on the con- 

tralateral side of the affected breast. When there 

were clinical suspicions of having bilateral breast 

masses, the injection was made in the dorsal vein 

of foot. The same imaging sequence was per- 

formed in all subjects, beginning with the lateral 

view of the affected breast, followed by the con- 

tralateral breast and the anterior view of both 

breasts. For the lateral view, subject lied on the 

scanning bed on her side with gamma camera head 

placed underneath the bed. Planar image acquisi- 

tion began 5 minutes after radiopharmaceutical 

administration using low-energy parallel hole. 

high-resolution collimator, 128x128 matrix size 

and 20% window centered at 140 KeV. Each im- 

age acquisition time was 10 minutes. 

All focal accumulation of °"Tc-MIBI higher than 
the surrounding background of the breast was con- 

sidered an abnormal increased uptake. Then, in 

such a case, “tumor uptake ratio (TUR)” was cal- 

culated. 

Tumor uptake ratio = average count per pixel in area of increased tracer accumulation 

average count per pixel in surrounding background area 

74



THE ASEAN JOURNAL OF RADIOLOGY 

RESULTS 

Of 33 subjects included in this study, 26 

were suspicious of primary breast cancer and 7 

were suspicious of recurrent disease. Among these 

subjects, final diagnoses were established by sur- 
gical biopsy in 21 cases, by fine needle aspiration 

in 7 cases and by 8-15 months clinical follow up 

in 5 cases. There were 14 malignant and 19 be- 

nign conditions. One subject was diagnosed as bi- 

lateral invasive ductal carcinoma. Details of the 

final diagnoses were shown in table 1. 

In 14 subjects with malignant disease, 

mammography gave positive, negative and inde- 

terminate results in 10, 0 and 4 cases respectively. 

Scintimammography showed abnormal increased 

uptake in 13 cases with TUR between 1.48 - 3.05 

(mean + s.d. = 2.16+0.15). The size of the lesion 

varied from 0.5 - Scm. The smallest mass detected 

by scintimmamography was | cm. Figure 1 was a 

sample of a 40 years old patient with final diag- 

nosis of invasive ductal carcinoma, scintimam- 

mography show an area of increased radiotracer 

accumulation in right breast with TUR of 2.0. One 

case with negative scintimammo-graphy, the mass 

size was 0.5 cm. and mammography also gave 

indeterminate result (Table 2). Among 7 cases of 

suspected recurrent, one case was found to have 

recurrent of ductal carcinoma with palpated mass 
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of 1 cm. Scintimammography result in TUR 1.8 

but the lesion was indeterminated by mammo- 

graphy (Fig. 2). 

In 19 subjects with benign conditions, 

mammography gave positive, negative and inde- 

terminate results in 1, 12 and 6 cases respectively. 

Scintimammography showed no abnormal uptake 

in 12 cases but 7 cases showed abnormal increased 

uptake with TUR between 1.13 - 1.33 (mean + 

s.d. = 1.26 + 0.07). Figure 3 was a sample of a 46 

years old patient with final diagnosis of fibroad- 

enoma, scintimammography show an area of 

faintly increased radiotracer accumulation in left 

breast with TUR of 1.3. One case of chronic in- 

flammation with fat necrosis, mammography gave 

positive result but no abnormal uptake by 

scintimammography (Table 3). 

If we considered TUR value of 1.40, which 

was the value of mean + 2 s.d. of benign condi- 

tion, as diagnostic cut off value for malignant le- 

sion, scintimammography will give only | false 

negative without false positive case (Table 2, 3). 

Then sensitivity and specificity of scintimammo- 

graphy for the diagnosis of malignancy will be 

93% and 100% respectively.
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Table 1 Final diagnoses in 33 subjects included into the study. 
  

  

  

  

  

  

  

  

  

Diagnosis number 

Ductal carcinoma 14 

Fibrocystic disease 4 

Chronic inflammation / Fat necrosis 3 

Fibroadenoma 2 

Granuloma 2 

Mammary dysplasia 1 

No evidence of malignancy 7 
Total 33       
  

Table 2 Showed diagnostic results of mammography and scintimammography in patients with 

malignant diseases. 

  

  

  

  

  

          

Scintimammography 

Abnormal increased uptake | No abnormal uptake 

Mammography TUR> 1.40 TUR< 1.40 

Positive 10 - - 

Negative - 2 " 

Indeterminated 3 | - 1   
  

Table 3 Showed diagnostic results of mammography and scintimammography in patients with benign 

  

  

  

  

    
      

conditions. 

Scintimammography 

Abnormal increased uptake No abnormal uptake 

Mammography TUR> 1.40 TUR< 1.40 

Positive - - ] 

Negative - 3 9 

Indeterminated - | 4 2     
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1c. 1D. 

Fig. 1 A 40 years old patient with final diagnosis of invasive ductal carcinoma, mammogram of right breast 
(CC and MLO views) showed a microlobulated mass with spiculated border at right upper outer 
quadrant being highly suspicious of malignancy (A = right CC, B = right MLO). Scintimammography 
show a round area of increased radiotracer accumulation in right breast (arrow) with TUR of 2.0 
(C = right breast, D = left breast). 
MLO = mediolateral oblique, CC = craniocaudal 

Rt. BREAST 
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2C. 2D. 

Fig. 2 A 41 years old patient who had wide excision done for breast carcinoma, on follow up recurrent of 
malignancy was suspected. Mammogram of left breast (CC and MLO views) showed an ill-defined 

opacity with radiating fibrosis strands at left upper outer quadrant, post-operative scar is possible but 

residual tumor cannot be definitely excluded (A = left CC, B = left MLO). Scintimammography show a 

round area of increased radiotracer accumulation in left breast (arrow) with TUR of 1.8 (C = right 
breast, D = left breast). 
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3c. 3D. 

Fig.3 A 46 years old patient with final diagnosis of fibroadenoma, mammogram of left breast (CC and MLO 
views) showed a lobulated well-defined border soft tissue mass at left upper middle quadrant without 
hypodensity rim, fibroadenoma is suspected but malignancy cannot be definitely excluded (A = left CC, 
B= left MLO). Scintimammography show an oval area of faintly increased radiotracer accumulation in 
left breast (arrow) with TUR of 1.3 (C = right breast, D = left breast). 
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DISCUSSION 

During the past several years, many 

studies have reported the successfulness of using 

°™Tc-MIBI in the evaluation of breast lesions.'?'’ 

The results of this technique in the detection of 

breast cancer, in general, were good with a sensi- 

tivity between 67%'* and 94%" and a specificity 

between 72%” and 100%?!. In this study the sen- 
sitivity and specificity were 93% and 63% respec- 

tively if TUR were not taken into consideration. 

However, if TUR of equal to or greater than 1.40 

were used as the diagnostic criteria for malignancy, 

specificity would dramatically improve to 100%. 

This was because, as generally known that the 

accumulation of °"Tc MIBI will increase in some 
benign conditions with hypercellularity such as 

fibrocystic disease and fibroadenoma”**. Such 

conditions have been found to be the risk of breast 

cancer*®’, There were 2 cases of fibrocystic dis- 

ease and | case of fibroadenoma in this study, 
which resulted in positive scintimammography. 

We also found histologically hypercellularity in 

each case of mammary dysplasia and chronic in- 

flammation. However, TUR in all these cases were 

not greater than 1.33. In all other reports, the TUR 

in all but one malignant tumor were greater than 

1.48. Tallifer R.28, Maurer DF.*?, and Khalkhali 

I.*° reported TUR for their breast cancer subjects 
equal to 2.2 + 0.7, 1.82 + 0.95 and 2.13 + 0.93 

respectively. One false negative case was invasive 

ductal carcinoma with a mass size of 0.5 cm. Most 

reports also found the smallest mass that could be 

detected by "Tc-MIBI scintimammography was 
0.8-1.0 cm?!" 

Mammography is an accepted technique 

in screening for breast cancer. However, in many 

occasions, distinguishing between benign and 

malignant lesion is unreliable. For example 

patient with breast prosthesis, some cases of fat 
necrosis and women with dense breast**. And 

because the positive predictive value of mammo 

graphy is approximately 15%-30%**, a large num- 
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ber of biopsies must be performed on benign 

lesions. In this study there was no false negative 

result for mammography but diagnosis cannot be 

made in 32% (6/19) and 29% (4/14) of benign and 

malignant lesions respectively. This included one 

case of recurrent ductal carcinoma on left breast 

whose scintimammography gave TUR of 1.8 while 

indeterminated by mammography. This pointed 

out the fact that when structure of the breast 

tissue is altered by surgery, it will be difficult for 

mammography to differentiate between fibrosis 

and malignancy. There was also one false posi- 

tive case by mammography, which was chronic 

inflammation with fat necrosis, diagnosis of 

benign condition can be made by scintimammo- 

graphy. 

CONCLUSION 

We concluded that "Tc-MIBI scintimam- 

mography gave a good sensitivity and specificity 

in the diagnosis of breast cancer especially when 

TUR was calculated. And we suggested that °"Tc- 

MIBI scintimammography should be used as a 

complementary to mammography. This could con- 

siderably reduce the number of biopsies performed 

in patients with lesions suspicious of malignancy 

by mammography. 
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GRANULOMATOUS AMEBIC ENCEPHALITIS : REPORT OF 

TWO CASES WITH NEUROIMAGING FINDING. 

Arkhom ARAYAWICHANONT, M.D., Orasa CHAWALPARIT, M.D.' 

Tumtip SANGRUCHI, M.D.’, Vorapun SENANARONG, M.D. MRCP(U.K.) 

ABSTRACT 

Granulomatous amebic encephalitis is quite rare but highly fatal. We reported 

two cases of this disease included clinical presentation, investigations and neuroimaging 

finding. The disease should be differentiated from other space occupying lesions or 

unusual cerebritis. Because the examination is nonspecific, the neuroimaging will 

encourage brain biopsy for definite diagnosis. 

INTRODUCTION 

Free-living amebas rarely cause diseases 

in human, however, they can directly invade the 

central nervous system especially in immunosup- 

pressed patients. Entamoeba histolytica is the most 

common amebic infection of human and also in 

Thailand. By contrast, primary amebic meningoen- 

cephalitis (PAM) due to Naegleria fowleri and 
granulomatous amebic encephalitis (GAE) due to 

Acanthamoeba sp and leptomyxid amebas have 

rarely been reported. In Thailand, the incidence 

of GAE is quite rare. There are only two reports 

of granulomatous amebic encephalitis (Jariya et 

al., 1992,' Sangruchi et al, 1994).? Our report is 
the third report of two cases of GAE caused by 

Acanthamoeba sp. and neuroimaging seen in GAE 
has been described. 

CASE REPORT 

CASE 1. 

A 43 year-old man with underlying 

disease of alcoholic cirrhosis came to Siriraj 

Hospital with history of prolonged fever for one 

Division of Neurology, Department of Medicine, 

' Department of radiology, 

month, hematemesis and confusion for one day. 

He also had first episode of generalized clonic- 

tonic seizure a month before admission, neverthe- 

less, investigations for causes of seizure were 

unremarkable. 

Physical examination on admission 

revealed body temperature of 38.5°C, respiratory 

rate of 24/min, pulse rate of 100/min, blood 

pressure of 170/100 mmHg. He was confused with 

partially response to command. He had 

moderately pale, mild jaundice, signs of chronic 

liver disease, no skin lesion and no superficial 

lymphadenopathy. Cardiovascular and respiratory 

system were normal. Neurological examination 

revealed no stiff neck, no papilledema, no motor 

weakness and no focal neurological deficit. 

Investigations showed seronegative for 

HIV, hematocrit 19 percent, white blood cell count 

11,400 cells/mm?’ with polymorphonuclear cell 

predominate, platelet count 229,000 cells/mm’. 

Several hemoculture were negative, however, he 

? Department of Pathology, Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok 10700 THAILAND 

Correspondence : Associated Professor Orasa Chawalparit, Department of Radiology, Faculty of Medicine, Siriraj Hospital. Mahidol 

University, Bangkok 10700 THAILAND. Tel : (662) 419-7086 Fax : (662) 412-7785
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still had intermittent fever. Treatment of upper 

gastrointestinal (GI) hemorrhage and hepatic 

encephalopathy was administered with improve- 

ment of GI hemorrhage. He still confused and 

developed right hemiparesis grade III/IV with 

bilateral Babinski sign, nine days after admission. 

The chest film showed bilateral peribronchial 

infiltration with bilateral pleural effusion. The CT 

brain revealed multiple hypodensity in gray 

matter, gray-white junction and periventricular 

region of cerebrum and cerebellum. Some lesions 

showed faint incomplete ring enhancement 

(Figure 1). Focal or adjacent parenchymal infarc- 

tion or edema were also demonstrated. Lumbar 

puncture revealed an open pressure of 160 

mmH,0O, white blood cell of 9 cells/mm? with 

lymphocytic predominate, red blood cell of 1820 

cells/mm* , cerebrospinal fluid (CSF) sugar of 18 
mg/dl (blood sugar 98 mg/dl), CSF protein of 

1,229 mg/dl. Gram stain, acid fast bacilli (AFB) 

stain and india ink preparation were negative. 

Cefotaxime and ampicillin high dose were admini- 

stered for empirical treatment of brain abscess, 

however, CSF culture showed no growth. He 

developed sepsis syndrome and death on the 

eleventh day after admission. Granulomatous 

amebic encephalitis was diagnosed postmortem 
(Figure 2). 

CASE 2 

A 17 year-old woman with underlying 

disease of systemic lupus erythrematosus (SLE) 

presented with symptoms of fever and productive 

cough for six days, severe generalized dull aching 

headache with vomiting for two days, and gener- 

alized tonic-clonic seizure one day before admis- 

sion. She had no previous history of seizure. She 
had regularly followed up at Siriraj Hospital since 

her diagnosis of SLE and her last medication was 
oral prednisolone 15 mg per day. 

Physical examination on admission 

revealed body temperature of 39°C, respiratory rate 
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of 28/min, pulse rate of 104/min, blood pressure 

of 120/80 mmHg, no skin lesion and no superfi- 

cial lymphadenopathy. Chest examination revealed 

hyperpnea and medium crepitation of left lower 

lung field. The cardiovascular system and the 

abdomen were normal. Neurological examination 

showed neck stiffness and Kernig’s sign was 
positive while other examinations were unremark- 

able. 

Complete blood count showed hematocrit 

28 percent, white blood cell count 6,030 cells/mm’ 

with polymorphonuclear cell 63 percent, platelet 

count 164,000 cells/mm’. Sputum examination for 

gram stain, AFB stain, and culture were all 

negative finding. Chest radiogram showed 
perihilar infiltration. Lumbar puncture revealed an 

open pressure of 380 mmH,0O, white blood cell of 

56 cells/mm’ with lymphocytic predominate, red 

blood cell of 13 cells/mm? , CSF sugar of 30 mg/ 

dl, CSF protein of 125 mg/dl and negative finding 

of gram stain, AFB stain and india ink prepara- 

tion. Hemoculture and CSF culture showed no 

growth. Treatment of tuberculous meningitis was 

given. CT brain was done three days later and 

showed multiple hypodensity areas with no 

enhancement in gray matter, gray-white junction, 

periventricular region in cerebrum and cerebellum 

(Figure 3). The MRI of brain revealed multiple 

enhancing nodules in the corresponding regions 

with some focal meningeal involvement (Figure 

4A,B). There was some area of nonenhanced 

lesion compatible with infarction (Figure 5B). 

The brain biopsy was done at left frontal 

lobe lesion for definite diagnosis. Pathological 

section demonstrated acute vasculitis with 

cerebritis without any organisms. Intravenous 

co-trimoxazole was administrated as empirical 

treatment of Nocardial brain abscess. She 

developed sepsis and expired sixteen days after 

admission. The autopsy was done and granulo- 

matous amebic encephalitis was diagnosed later 

(Figure 5A, 6).
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Fig. 1. Contrast enhanced CT of Case 1 (A,B) demonstrate multiple low density areas in supratentorial 

and infratentorial location with some faint enhancement. 

  
Fig. 2. Numerous trophozoites (—>) and cysts (») were found around throm- 

bosed vessel in brain autopsy tissue. (H&E 400X) 
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Fig. 3. Contrast enhanced CT of Case 2 reveals 

multiple areas of nonenhancing low 

density in cerebrum. 

  
Fig. 4. T,wi (A) and Gd-T,wi(B) of Case 2 show multiple high signal intensity with enhancing 

nodules. 
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Fig. 5. Multiple necrotic nodules focally involved meningeal covering (A). The areas corresponsed 

with infarction on MRI (B). 

    ' 

Fig. 6. A trophozoite in the lung and in a small 

granuloma in the brain parenchyma. 

(inset) (H&E 400X) 
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DISCUSSION 

Free-living amebas are widely distributed 
throughout the world. They can cause rare but 

highly fatal central nervous system (CNS) infec- 

tion. Granulomatous amebic encephalitis occurs 

in individuals of any age but the true incidence of 

this disease is still unknown.’ It usually occurs in 

chronically ill or immunocompromised patient 

such as renal transplantation,‘ bone marrow trans- 

plantation,’ acquired immunodeficiency syndrome 

(AIDS),*’ steroid therapy, chemotherapy, or with 

broad-spectrum antibiotic treatment, the same as in 

our patients.*? 

The portal of entry to the CNS of Acan- 

thamoeba sp is still unclear. Hematogenous spread 

from the skin or lungs has been demonstrated,'® 
therefore, it can directly invade the brain paren- 

chyma. Both of our cases had foci in the lungs 

which seemed to be source of spreading. Clinical 

manifestations consist of altered mental status, 

fever, headache, convulsion, and focal neurologi- 

cal deficits such as aphasia or hemiparesis with 

subacute or gradual onset of symptoms. The dis- 

ease may simulate the clinical course of brain ab- 

scess, brain tumor, or other space occupying 

lesions. Raised intracranial pressure can also 
occur. !! 12,13 

Antemortem diagnosis of GAE is quite 

difficult. Most patients show a nonspecific inflamma- 

tory response in the CSF. An opening pressure is 

usually elevated, as well as high CSF protein concen- 

tration. The glucose concentration is often normal or 

reduced. Leukocytes are present in only low or mode- 

rate numbers predominately mononuclear cell. 

Because amebas are rarely detected in CSF in GAE, 

specific diagnosis usually requires biopsy or autopsy 

specimens. Even then, the diagnosis is likely to be 

missed unless the pathologist is alerted in advance to 
consider this rare disease. However, serologic tests 

of Acanthamoeba may help to determine the diagno- 

sis:!* 
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Most reported imaging findings on CT and 

MRI are multiple abnormal areas involving both gray 

and white matter with no predilection of supratento- 
rial or infratentorial location. Some lesions are en- 

hanced. Brain edema and infarction are found but rarely 

hydrocephalus. The MRI seems to be more sensitive 

than CT in detecting enhancing granuloma. We also 

detected focal meningeal enhancement on MRI. How- 

ever, the findings are still nonspecific and can be found 
in tuberculous and fungal infection. The emphasizing 

point is the infarcted area found mostly in the distri- 

bution of small vessels and may not asso-ciated with 

cortical vascular involvement as seen in tuberculous 

meningitis. In our cases we found vasculitis and throm- 

bosis causing infarction.*!*'6"” 

The pathological findings of GAE has been 

described.”:'?:'*'8 Focal or extensive cerebral 

necrosis with wide range of granulomatous 

reaction were seen. 

This reaction might indicate immune 

status of the hosts. Trophozoites and cysts are 

numerous in necrotic or granulomatous lesions 

while some other parts of the uninvolved brain 

are normal. A constant finding seen in our cases 

and previous reports is vasculitis with or without 

amebic trophozoites. Thrombosis and infarction 
always occur and can be detected by CT or MRI. 

Almost all patients with GAE died of the 

disease. There is only one nonfatal case report. 

Recovery from GAE has been described using 

surgical excision of a large inflammatory mass 

from the parietal lobe, and following by amphot- 

ericin B and ketoconazole.'? Amphotericin B or 

ketoconazole may be benefit in acanthameoba infec- 

tion. 

In summary, we reported two rare cases of 

GAE with clinical and neuroimaging findings. The 

disease should be differentiated from other space
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occupying lesions or unusual cerebritis. Because the 

examination is nonspecific, the neuroimaging will 

encourage brain biopsy for definite diagnosis. 
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Message from 

Professor Dr. Kawee Tungsubutra 
Editor-in-Chief, The Asean Journal of Radiology 

Dear Friends , 

This is the 1 Number of Vol VI of the Asean Journal of Radiology. It 
has passed the goal of 5 years of regular publication so that our journal will be eligible 

to be entered into the Index Medicus. The 10" AAR Congress of Radiology has taken 

place in Bangkok, Thailand on 23-25 March in the year 2000. I have taken the Chair 

of the President of Asean Association of Radiology which was handed over from 
Singapore. 

I will continue to be the editor of the AAR journal so that it will be 
admitted into the Index Medicus. After that I am sure that other member committee in 

the Royal College of Radiology will be able to continue to do the task and improve to 

the perfection and satisfaction. 

I would like to thank to Bracco International for providing the 

educational grant for starting the Journal in 1955. I would like to thank in person to 

Dr. Zaini Ibrahim, Dr. Paul Synaeve, Dr. Maria C. Cedrini for his and her kind 

considerations. I would also like to thank to every body involved in the publishing of 

the AAR journal to be successful as it is. 
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aber 

Kawee Tungsubutra 
January - April 2000. 
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AAR Journal of Radiology. 
Instructions for Authors. 

1. The AAR Journal of Radiology publishes the papers on Radiological Sciences, such 

as research work, review articles, case reports, innovations in Medical Sciences related to all branches 

of Radiology, and letters to the editor. The aforementioned materials can be written in English only. 

2. The authors have to submit 2 copies of the manuscript and a diskette: to Prof. Dr. 

Kawee Tungsubuttra. 318 Kaweevej Hospital, Taksin Road, Dhonburi, Bangkok 10600, Thailand. 

3. The original copy to be submitted must be typed in a double space on one side of 
the page of 8.1/2” x 11.1/2” paper. 

4. The format of the article must include : 

a. Title page and address of the author (s) 

b. Abstract 

c. Introduction (Background) 

d. Material and Method 

e. Results and discussion (Tables and I}lustrations) 

f. Acknowledgement (if any) 

g. References (Follow the Vancouver style developed by ICMJE) 

5. We will provide 25 copies of reprints for the author (s) who submit (s) an article for 

publication in the AAR Journal. 

6. The illustrations and tables must be clearly prepared with legends in English as they 

are the art works to be reproduced. 

7. The authors are reponsible for the contents of the article as to its facts and 
findings. 

8. Ethics. 

Paper reporting studies which might be interpreted as human experimentation 

(e.g. controlled trials) should conform to the standards of the Declaration of Helsinki (see British 

Medical Journal 1964:2:177) and should indicate that, approval that such studies may proceed, has been 

granted by the local or hospital Ethics Committee. 

When reporting experiments on animals indicate whether the institution’s or 

the National Research Council’s guide for, or any national law on, the care and use of laboratory 

animals was followed.     
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