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SELECTIVE TRANSCATHETER EMBOLIZATION FOR 

TREATMENT OF HEMOBILIA CAUSED BY POST-TRAUMATIC 

HEPATIC PSEUDOANEURYSM 

VALLOP LAOPAIBOON' NITTAYA CHAMADOL' 

JIRAPORN SRINAKARIN' WARINTHORN PHUTHARUK' AKE PUGKHEM? 

ABSTRACT 

Post-traumatic hepatic pseudoaneurysms are rare. Hepatic pseudoaneurysm is 

one of the causes of hemobilia, which can be treated via transarterial embolization. 

Two cases of post-traumatic hepatic pseudoaneurysm causing hemobilia were treated 

using selective transcatheter embolization in Srinagarind Hospital, Khon Kaen, 

Thailand. There was no further hemobilia after transcatheter embolization. 

INTRODUCTION 

Post-traumatic hepatic artery pseu- 

doaneurysms that develop following penetrating 

or blunt traumas are rare.'? Other reported 

etiologies for hepatic pseudoaneurysms include 

percutaneous liver biopsies, percutaneous 

transhepatic cholangiograms, and infection or 

inflammation due to septic emboli or pancreati- 

tis.°* Hepatic artery pseudoaneurysms are one 
cause of hemobilia® and hemobilia can be treated 

via transarterial embolization. 

In this report, we present two cases of 

hepatic artery pseudoaneurysm, which resulted in 

a clinical presentation of hemobilia. These two 

pseudoaneurysms were treated with transcatheter 

embolization. 

MATERIALS AND METHODS 

We retrospectively reviewed the medical 

records and imaging studies of two cases of 

hepatic artery pseudoaneurysms at Srinagarind 

Hospital. Follow-up clinical findings, ultrasono- 

grams and CT were recorded prospectively. 

CASE REPORTS 

CASE 1 

A 23 year-old man fell from a machine at 

work. At the referring hospital, he was diagnosed 

with fractures of the mandible, cervical spine, 

femur and a blunt abdominal injury. Two months 

later, the patient developed hemobilia and was 

referred to our hospital. 

Abdominal computed tomography (CT) 

was performed and it revealed low attenuation 

areas with internal high density in the right lobe 

of the liver, diagnosed as an hepatic hematoma 

(Figure 1A). Contrast enhanced CT revealed a 

central area of contrast enhancement isodense with 

the aorta representing a hepatic pseudoaneurysm 

(Figure 1B). A Doppler sonogram demonstrated 

a hypoechoic area in the right lobe of the liver, 

with a central jet flow consistent with a pseu- 

doaneurysm (Figure 1C). Digital subtraction 

angiography (DSA) confirmed a pseudoaneurysm 

arising from a branch of the right hepatic artery 

(Figure 1D,1E). A simple curve 4-French 

catheter was introduced into the branch supply- 

ing the aneurysm and on into the aneurysm. Four 
  

' Department of Radiology, Faculty of Medicine, Khon Kaen University, Thailand. 

> Department of Surgery, Faculty of Medicine, Khon Kaen University, Thailand.
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embolization coils (Cook, Bloomington) were 

deposited in the pseudoaneurysm. Gelfoam 

embolization into the aneurysm was the 

performed. Afterwards an embolization coil was 

deposited proximal to the aneurysm at the neck. 

Repeat contrast medium injection into the right 

hepatic artery demonstrated no contrast filling of 
the pseudoaneurysm (Figure IF). 

  

Fig. 1A. Noncontrast enhanced CT demonstrates 

low density areas with internal high 

density in the right lobe of the liver, 

indicating a hepatic hematoma. 

JAN. - APR. 2002. Volume VIII Number I 

A follow-up Doppler sonogram was 

performed one week later and no remaining flow 

from the pseudoaneurysm was observed (Figure 

1G). Four and eight months later, no remaining 

pseudoaneurysm was seen on the follow-up 

contrast enhanced CTs (Figure 1H). The patient 

remained asymptomatic during the entire follow- 

up period. 

1B 

Fig. 1B. Contrast enhanced CT demonstrates a 

central area of contrast enhancement 

isodense with the aorta indicates a 

hepatic pseudoaneurysm.
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1c 

Fig. 1C. Doppler ultrasound demonstrates 

hypoechoic areas in the right lobe of 

liver with a_ central jet of flow 

consistent with a pseudoaneurysm. 

  

1E 

Fig. 1E. Selective feeding artery branch digital 

substraction angiography shows pseu- 

doaneurysm. 
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1D 

Fig. 1D. Digital subtraction angiography 

confirms the presence of a pseu- 

doaneurysm arising from a branch of 

the hepatic artery. 

  

Fig. 1F. Repeat contrast injection after coils 
and gelfoam embolization demon- 
strates no further filling of the pseu- 
doaneurysm.
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1G 

Fig. 1G. Follow-up sonogram eight months later, 

no remaining area of central jet of flow 
of the pseudoaneurysm is demon- 

strated. 

CASE 2 

A 20-year-old man, involved in a severe 

automobile accident, was diagnosed at the 

referring hospital with head, chest and blunt 

abdominal injuries. He underwent exploratory 

laparotomy, with hepatorhaphy and swab 

-packing of a liver laceration. A week later, the 
patient developed acute renal failure, hema- 

temesis, jaundice and declining blood pressure. 

The patient was referred to our hospital. A CT 

scan demonstrated extensive parenchymal 

low-density areas in the 5", 7" and 8" segments 
of the right lobe of the liver, consistent with liver 

laceration and packing (Figure 2A). In addition, 

an enhancing lesion was seen in the anterior 

segment of the right lobe of the liver consistent 

with a pseudoaneurysm (Figure 2B). An adjacent 

low-density area was consistent with hematoma 

(Figure 2B). The DSA of the hepatic artery 

1H 

Fig. 1H. Follow-up contrast enhanced CT eight 

months later, no remaining aneurysm 

is evident. 

demonstrated a 1.5 cm pseudoaneurysm arising 

from the anterior division of the right hepatic 
artery (Figure 2C). Despite multiple attempts, the 

catheter could not pass to the aneurysm distally. 

Therefore, two embolization coils (Cook, 

Bloomington) were deposited proximally. Repeat 

contrast medium injection into the right hepatic 

artery demonstrated no contrast filling into the 

pseudoaneurysm (Figure 2D). No clinical findings 

of hemobilia remained after transcatheter coil 

embolization. A week later, the patient developed 

severe pneumonia following the chest injury. 

Pseudomonas aeruginosa and Proteus mirabilis 

were cultured from the tracheal specimen. The 

patient’s relatives declined further hospital 

treatment preferring to take the patient home for 

last rites.
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2A 2B 

Fig. 2A. Contrast enhanced CT demonstrates Fig. 2B. Contrast enhanced CT demonstrates an 

areas of low and high density in the enhanced lesion in the anterior seg- 

anterior segment of the mght lobe ment of the right lobe consistent with a 

consistent with a liver laceration. hepatic aneurysm. 

  

Fig. 2C. Digital subtraction angiography of the Fig. 2D. Repeat contrast injection into the right 

hepatic artery demonstrates a pseu- hepatic artery demonstrates no further 

doaneurysm arising from a branch of filling of the pseudoaneurysm. 
the right hepatic artery.
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DISCUSSION 

Post-traumatic hepatic artery pseu- 

doaneurysms are rare. Croce et al. presented a 

series of 482 patients with hepatic trauma and the 

incidence of hepatic pseudoaneurysms presenting 

with hemobilia was 1.2%.°° 

We had two cases of post-traumatic 

hepatic pseudoaneurysm causing hemobilia. These 

two cases occurred following blunt abdominal 

trauma and with accompanying multi-organ 

injury including hepatic laceration. We observed 

hepatic pseudoaneurysms in both cases using 

Doppler ultrasound, contrast enhanced CT and 

digital subtraction angiography (DSA). In each 

case, a Doppler sonogram demonstrated 

hypoechoeic areas in the right lobe of the liver, 

with a central jet flow consistent with a 

pseudoaneurysm (Figure 1C). Contrast enhanced 

CT of the two cases revealed low attenuation 

areas in the right lobe of the liver with a central 

area of enhancement isodense with the aorta which 

is also consistent with a pseudoaneurysm (Figure 

1B,2B). DSA confirmed the presence of areas 

containing extravasation consistent with hepatic 

artery pseudoaneurysm arising from a branch of 

the hepatic artery (Figure 1D, 1E, 2C) 

In both of our cases, we tried to perform 

selective catheterization into the feeding artery and 

pseudoaneurysm. In Case 1, coil embolization 

could be deposited at the neck of the pseu- 

doaneurysm. Before depositing the coil, we put 

gelfoam into the pseudoaneurysm. In Case 2, we 

could not do selective catheterization into the neck 

of the aneurysm, therefore embolization coils were 

only deposited in the feeding artery proximal to 

the neck. 

In general, angiography is the most 

sensitive technique for diagnosing and more 

JAN. - APR. 2002. Volume VIII Number I 

accurately assessing hepatic pseudoaneurysms 

than ultrasonography and CT.*8 

Selective arterial transcatheter embo- 

lization is generally accepted for the treatment of 

hepatic vascular injury over operative repair 

because of its low mortality and morbidity.'* A 

variety of embolic agents have been reported 

including silastic beads, detachable balloons, coils, 

gelfoam, polyvinyl alcohol, and a combination of 

coils and gelfoam.'?’ Some investigators have 
suggested the use of both gelfoam and coil 

because the coils provide permanent occlusion and 

a structure on which to entrap gelfoam particles, 

while the gelfoam provides complete initial 

stasis.4 

Embolization should be as selective as 

possible, to decrease the risk of ischemia (although 

the liver has excellent collateral circulation and a 

lower risk for ischemia than most organs), and to 

decrease the risk of collateral flow from branches 

distal to the point of embolization. In pseu- 

doaneurysms, which arise from large, proximal 

branches of the hepatic artery, it is preferable to 

selectively embolize both distally and proximally 

to avoid retrograde collateral reconstitution of the 

pseudoaneurysm from the distal branches.'? 

In conclusion, transcatheter embolization 

is the treatment of choice for pseudoaneurysm. 

When technically possible, optimal treatment is 

superselective embolization both distally and 

proximally at the neck of aneurysm. 

ACKNOWLEDGMENTS 

Thanks to Mr. Bryan Roderick Hamman 

for assistance with the English-language presen- 

tation of the manscript.
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SELECTIVE TRANSCATHETER COILS EMBOLIZATION FOR 

TREATMENT OF POST-TRAUMATIC DEEP FEMORAL 

PSEUDOANEURYSM 

VALLOP LAOPAIBOON' JIRAPORN SRINAKARIN! 

JITJROEN CHAIYACHUM!' EIMORN MAIRIANG' 

PIYAWAN CHATUPARISUTE? 

ABSTRACT 

Post-traumatic pseudoaneurysm of the deep femoral artery can be treated 

surgically. Alternative methods of abating peripheral aneurysm include: ultrasound- 

guided compression, percutaneous or transcatheter injection of bucrylate glue, 

thrombin, coils, detachable balloons or gelfoam. We report a successful transarterial 

coil embolization done on a patient with a post-traumatic deep femoral pseudoaneurysm 

at Srinagarind Hospital, Khon Kaen University, Thailand. 

INTRODUCTION 

Traditionally, treatment of peripheral 

pseudoaneurysms, such as a deep femoral artery 

pseudoaneurysm, is done surgically under direct 

vision. In recent years, utilization of angiographic 

and embolization techniques have allowed 

interventional radiologists an increasing role. Em- 
bolization was first considered an effective treat- 

ment of arterial bleeding and injury over 25 years 
ago.!23 

We report a case of post-traumatic deep 

femoral pseudoaneurysm treated using selective 

transcatheter embolization at Srinagarind Hospi- 

tal, Khon Kaen University, Thailand. 

CASE REPORT 

A 69-year old man fell from the second 
floor of his house. Two weeks later, the patient 

was diagnosed with a neglected inter-trochanteric 

fracture of the left femur and was treated by closed 

reduction and a dynamic hip screw. Two weeks 

later, the patient still had painful swelling of the 

left thigh. 

Digital subtraction angiography (DSA) 

demonstrated a pseudoaneurysm originating from 

the distal part of the left deep femoral artery (Fig- 

ures 1A, B). Through a 4-French cobra curve cath- 

eter, the tip at neck of the pseudoaneurysm, three 

embolization coils (Cook, Bloomington) were 

deposited at the neck of the aneurysm (Figure 2A). 

Repeat contrast medium injection into the left deep 

femoral artery demonstrated no contrast filling of 

the pseudoaneurysm (Figure 2B). Within a week, 

the patient had improved and was discharged. At 

the five-month follow-up, the patient had no swell- 

ing or pain in the left thigh. 

  

' Department of Radiology,Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand. 
2 Department of Orthopedics, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand.
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1A 1B 

Fig. 1. DSA of femoral artery demonstate deep femoral artery Pseudoaneurysm. 

10
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Fig. 2. After coils embolization (2A) and repeat contrast injection into femoral artery demonsrates no 

further filling of the pseudoaneurysm. 

DISCUSSION 

A femoral pseudoaneurysm can be 

managed definitively by a minimally-invasive or 

open surgical approach depending on its location, 

size, pathogenesis, and the patient’s clinical 

status. When detected within a few hours of an 

invasive study, ultrasound-guided compression, is 

a highly successful procedure. 

Ultrasound-guided compression was first 

introduced in 1991 and has become the treatment 

of choice.** If ultrasound-guided compression 
fails, surgical repair under direct vision is then 

the treatment of choice. 

In recent years, utilization of angiographic 

and occlusive techniques have given inter- 
ventional radiologists an increasing role in the 

11 

management of pseudoaneurysms. Percutaneous 
or transcatheter injection of bucrylate glue, coils, 

thrombin detachable balloons and gelform are 
methods of abating peripheral aneurysms.”*?'°!'!.! 
The most effective of these is probably coil 
embolization, which has been performed both 

transarterially and percutaneously. We reported a 

successful outcome for transarterial coil emboliza- 
tion, in a patient with a post-traumatic deep 

femoral aneurysm. 

In conclusion, transcatheter coil emboliza- 

tion is safe and effective. This technique should 

be considered an option for treatment of 

peripheral arterial pseudoaneurysms as it has 
significant advantages over surgical repair.
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GLUE EMBOLIZATION FOR TREATMENT OF RENAL INJURY 

SILANATH PEUNGJESADA, M.D., ANCHALEE CHUROJANA, M.D., 

WALLAILAK CHATIYASOOT, M.D. 

ABSTRACT 

PURPOSE : To evaluate the outcome of glue embolization in two patients with 

renal AVF with and without pseudoaneurysm, one caused by percutaneous stone 

removal from the kidney and another one by trauma. 

MATERIALS AND METHODS : History taking, physical examination and 

laboratory investigation were reviewed for patient evaluation. Then angiography of the 

pathologic kidneys were performed. It showed outpouching of contrast media and rapid 

draining vein which was connected to adjacent artery. Afterthat embolization was done 

with optimal mixture of glue and lipiodol. 

RESULTS : Successful glue embolization of renal AVF and renal AVF with 

pseudoaneurysm of the kidneys with total occlusion of the affected vessels. Some 

degree of renal parenchyma infarction were seen without late complication. 

CONCLUSION : Endovascular treatment is still useful in the treatment of 

renal AVF and pseudoaneurysm. Because it is a kidney-conservative therapy and 

provides less drastic,less invasive, less expenses and short hospitalization. Alternative 

embolized material is glue although coil is recommended to be the material of choice. 
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The result of treatment is excellent when it is held in experienced hand. 

INTRODUCTION 

Vascular complications such as arterio- 

venous shunt (AVF) and pseudoaneurysm (PA) 

after surgical procedures and trauma can occurred 

especially post renal biopsy.'® Biopsy is often 

performed in transplanted kidney to get a correct 

histological diagnosis of renal allograft rejection.'? 

AVF has been reported in 0-15%° and most AVF 

remain asymptomatic and resolve spontaneously.'* 

Although these two cases report of renal AVF with 

and without PA caused by previous stone removal 

from the kidney which is account for 0.5-1% 

complication and prior assult. 

The treatment of choice is still endovas- 

cular procedures for both renal AVF and PA of 

the affected kidneys. Result of the treatment is 

excellent without late complication. 

MATERIALS AND METHODS 

History taking, physical examination and 

laboratory investigation were reviewed from the 

medical records. The 1“ patient was a 56 year-old 

Thai man with a history of right RC came to Siriraj 

hospital to performed percutaneous nephro- 

lithoplexy during August 2001. After the 

unevenful operation, he developed persistent gross 

hematuria for 12 days. So he went to the same 

hospital and for the initial impression for his 

hematuria, the provisional diagnosis was renal 

arteriovenous malformation (AVM). On physical 

examination, general appearance was moderately 
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pale and no juandice. Vital signs and other 

examination were normal. Laboratory studies 

disclosed the following value: hematocrit 21%, 

white blood count 15,000 cells/uL, platelets 

755,000 cells/uL, blood urea nitrogen (BUN) 9 

mg/dl (7-20) and creatinine 1.0 mg/dl (0.5-1.5). 

Cystoscopy was performed. Active bleeding from 

the right ureteric orifice was discovered. The 

foley’s catheter was retained and bladder irriga- 

tion was initiated together with 4 units of blood 

transfusion in 2 days, but the last hematocrit was 

raised to only 25%. He was then sent to consult 

for embolization of the AVM of the kidney. 

Selective renal angiography was 

performed with diagnostic subtraction angio- 

graphic unit (Advantax, GE Medical Systems, 

Milwaukee, USA) via an ipsilateral retrograde 

femoral approach using 5 Fr. Cobra catheter curve 

2(Terumo, Tokyo, Japan). Right renal artery was 

selected. RA angiogram was done and it showed 

AVF which was diagnosed by rapid high flow 

connection between branch of renal artery and 

adjacent vein. (fig la and 1b) There were no 

evidence of nidus, abnormal dilation of an artery 

or extravasation of contrast medium into the 

renal pelvis. 

Three Fr. SP catheter (Radiofocus, Tokyo, 

Japan) was used as superselective catherization 

by its coaxial system to confirm the diagnosis and 

search for optimal position for embolization. (fig 

2) 

Embolization was performed with appro- 

priate proportion mixture of glue (Histoacryl, 

Braun, Melsungen, Germany) and ethiodized 

poppy-seed oil (Lipiodol, Guerbet, Paris, Franch) 

14 
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The embolizing solution was infused via 

coaxial system into the optimal site of the right 

renal aretery (fig 3a) but accidental reflux of the 

solution into the other branches of RA was seen 

(fig 3b). So the procedure was discontinued. 

The 2™ patient had a history of gross 
hematuria for | month after previous trauma. He 

obtained 6 units of blood transfusion but the 

hematocrit was not increased satisfactorily. Ultra- 

sonography of the kidneys demonstrated normal 

left kidney and intrarenal collection of blood in 

the right kidney. Cystoscopy disclosed active 

bleeding per right ureteric orifice. He was, then, 

sent to the interventional radiology division to 

perform angiography for diagnosis and 

endovascular treatment. 

Aortogram (fig 4 and 5) and selective right 

renal artery angiogram (fig 6 and7) showed a large 

rounded outpouching of contrast media from its 

branch with early draining vein. Superselection 

into optimal position was done with coaxial 

system to look for dynamic flow. This provided 

decision making in appropriate proportion and 

amount of mixture between glue and Lipiodol (fig 

8 and 9). 

RESULTS 

After superselective angiogram via coaxial 

system was performed with infusion of glue mix- 

ture. It revealed 30% and 15% of renal parenchy- 

mal infarction in the 1* patient and 2™ patient 
respectively. Disapearance of renal AVF and PA 

were occurred (fig 10 and 11). Both patients had 

normal renal function in both pre and post embo- 

lization after | month follow up.
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la 1b 

Fig. la and 1b. Selective renal angiogram in aterial phase showed rapid draining renal vein into IVC. 

  
Fig. 2. Superselective angiogram by coaxial sys- 

tem was performed to find out the optimal posi- 

tion for embolization. 

15
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  3a 

Fig 3a and 3b. During glue embolization, the glue mixture was reflux into another branches of renal 

artery so the procedure was discontinued. 

  
Fig. 4 and 5. Aortogram in early arterial and parenchymal phases demonstrated an oviod contrast 

collection of RK at the interpolar region. 

16
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Fig. 6 and 7. Selective renal angiogram showed obvious pseudoaneurysm and additional rapid 

draining vein into IVC. So all findings were renal AVF with pseudoaneurysm. During 

glue embolization, the glue mixture was filled in the pseudoaneurysm. 

  
Fig. 8 and 9. The glue mixture is infused via coaxial system. 

17
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Fig. 10. Post embolization in the 1“ patient 

revealed 30% renal infarction. 

DISCUSSIONS 

Incidence of AVF, PA and arteriocaliceal 

fistula after trauma has been reported to be 0.9- 

18%." Many of these complications are related 

to biopsy of the transplanted kidney.” ” Most post 

biopsy AVF are asymptomatic and closed 

spontanously in 70-95% of the patients. “It can 

occur in weeks to months after the procedure. But 

the rate of serious urologic complications such as 

AVFs or PA after percutanous stone removal is 

0.5-1%. The other complications are retained 

fragment (3-9%) and sepsis especially in elderly 

with infectious stones. 

Color droppler ultrasound, CT and MR 

imaging are useful in detecting some of these 

lesions.” Angiography of AVF and PA produce 

dilatation of the feeders with early filling of 
draining veins and outpouching of contrast 

media. 

Transcatheter embolization is the best 

18 

Fig. 11. Post embolization in the 2™ patient 

demonstrated 15% of renal infarction. 

treatment for most lesions. ” Because it can serve 

as an alternative to partial or total nephrectomy. 

The effective embolic material for AVF is coil. 

About liquid agents, acyanoacrylate (glue) or 

absolute alcohol are used for AVM nidus. 

There are reports using coil alone or 

combination with gelfoam or glue or PVA.’ Coil 

is equivalent to surgical ligation and occlude 
medium to small aretry. Microcoil can precisely 

place at optimal position so it is preferred than 

GAW coil which should be used only in a large 
lesion.” The advantage of gelfoam is easy to use 

and is not permanent. Glue occludes at ateriolar 

and capillary bed levels. So it might be used 

only in high-flow AVFs. PVA also occludes at 

arteriolar and capillary bed levels. This makes the 

risk of tissue necrosis increased. 

The |* patient developed renal AVF after 

the procedure. Hematuria treated by blood trans-
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fusion with inappropiately increased hematocrit 

and persistent symptoms. All events also occurred 

in the 2™ patient. Angiography was done for 
embolization. AVF with and without PA were 

demonstrated. The embolic material of choice is 

still coil but the interventional radiologist is 

familiar with glue. After superselective angiogra- 

phy by coaxial system, the obvious position and 

dynamic flow of AVF and PA are precisely seen. 

So the optimal mixture of glue and lipiodol is used. 

Embolic solution is infused via microcatheter 

which is placed at optimal position. Post 

embolization demonstrates totally occlusion of 

AVF and PA. Some degree of renal infarction is 

noted. Followed up renal function is still normal. 

Our results demonstrates that catheter 

embolization of AVF and PA can be performed 

successfully by glue. The several embolic 

materials can be used by preference of interven- 

tionists although the material of choice is coil. But 

this report includes only two patients, further study 

with various type of embolic materials in respect 

of single or combination with post embolization 

evaluation of the patients about renal function. 

Long term results should be followed up to find 

out the best embolic materials for treatment. 
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CT FINDINGS OF PANCREATIC ADENOCARCINOMA 

Laddawan VAJRAGUPTA, M.D., Busaba JIRAPPAPA, M.D! 

ABSTRACT 

The computed tomographic findings of 18 patients with pancreatic adenocarci- 

noma were reviewed between January 1993 to December 1999 in King Chulalongkorn 

Memorial Hospital. The diagnosis of pancreatic adenocarcinoma was confirmed by 

surgical exploration and biopsy in 16 patients (89%), and fine — needle aspiration (FNA) 

of peritoneal fluid in 2 patients (11%). CT criteria for unresectable included sign of 

involvement of the major peripancreatic vessels, signs of distant lymph node metastases, 

or liver metastases. 

All patients fulfilled the criteria of unresectability, was found in our series. CT 
findings of pancreatic adenocarcinoma including, hypodense pancreatic mass with in- 

homogeneous enhancement (100%), most commonly at pancreatic head (72%), main 

pancreatic duct dilatation (50%), IHD and/or CBD dilatation (61%), vascular invasion 

(72%), contiguous organ invasion (22%), metastases (44%), and adenopathy (72%). 

IHD = Intrahepatic duct 

CBD = Common bile duct 

INTRODUCTION 

Computed tomography (CT) is the 

dominant imaging modality used for the diagno- 

sis and staging of pancreatic adenocarcinoma, with 

an overall accuracy of more than 90% for dynamic 

CT.'? This high accuracy is in part due to the 

advanced stage of most tumors at initial presenta- 

tion.’ 

Despite advanced imaging in the diagno- 

sis of pancreatic adenocarcinoma, 5-year survival 

rates following surgery continue to be less than 

5% in most series, regardless of the type of resec- 

tion employed (pancreaticoduodenectomy- 

Whipple resection or total pancreatectomy).*** 
Patients with tumors that did not encase major 

vessels, and with tumors that have not metasta- 

sized to lymph nodes had 5-year survival of 36% 

and 57% respectively.’ Thus, whereas it is crucial 

to avoid unneccessary operation and resection in 

patients whose tumors have spread beyond the 

margin of the gland and thus are unresectable for 

cure, it is equally important to attempt resection 

in the small group of patients with potentially 

curable tumors. 

Radiologic staging of pancreatic carci- 

noma is based on evaluation of tumor extension 

beyond the margin of the gland and an identifica- 

tion of distant metastases, particular to the liver 

and regional lymph nodes. Spiral CT has been 

reported to provide high quality images of the 

pancreas during a single breath hold,*’ with 
excellent resolution of fine detail such as the 

pancreatic duct.'° 
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The purpose of this paper is to report 

computed tomographic findings of pancreatic 

adenocarcinoma which can be used to identify 

resectable or unresectable cases. 

MATERIALS AND METHODS 

A retrospective series of 18 patients with 

pancreatic adenocarcinoma between January 1993 

to December 1999 in King Chulalongkorn 
Memorial Hospital were reviewed. The diagnosis 

of pancreatic adenocarcinoma was confirmed by 

surgical exploration and biopsy in 16 patients 

(89%), and fine-needle aspiration (FNA) of 

peritoneal fluid in 2 patients (11%). 

CT techniques 

CT scan were performed with the CT Sytec 

4000 (GE Medical Systems) in 17 cases and | case 

with the spiral CT (Siemen, Somatom Plus 4). All 

patients received 500 ml of 0.7% ionic water- 

soluble solution to opacify the stomach and small 

bowel. Noncontrast enhanced scans were obtained 

through the liver, pancreas and kidneys at 10 mm 

slice thickness in all patients. In 17 cases with 
conventional CT, intravenous contrast enhance- 

ment was achieved with 60% iodinated ionic or 

nonionic water-soluble contrast material admin- 

istered by an injector at a rate of 1.5 ml/sec for a 

total of 100 ml. After complete contrast material 

injection, scans through liver, pancreas and 

kidney were performed at 10 mm contiguous slice 

thickness. 

In | case with dual phase CT scan, 

intravenous contrast enhancement was performed 

with angiograffin administered by a rate for 1.5 

ml/sec for a total of 100 ml. After intravenous 

contrast enhancement injection in 25 sec, a 

dynamic series of scans through the pancreas was 

performed at 5 mm slice thickness for arterial 

phase and a delayed for 85 sec after injection for 

venous phase. 

22 
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CT scan interpretation 

The 18 CT scans were reviewed retrospec- 

tively and the following 7 parameters were evalu- 

ated 

1. Pancreatic mass (location, size, attenuation, 

enhancement) 

2. Main pancreatic duct dilatation 

3. Intrahepatic duct and common bile duct dilata- 

tion 

4. Contiguous organ invasion (liver, stomach, root 

of the small bowel mesentery, duodenum) 

5. Vascular invasion or tumor-vessel contiguity 

(tumor partially or completely surrounding a 

major extrapancreatic artery or vein ; tumor-ves- 

sels contiguity : tumor immediately contiguous 

with vessels with no intervening normal fat plane) 

6. Metastasis (liver, lung, peritoneum) 

7. Adenopathy 

CT staging 

The tumor was considered technically 

unresectable when CT revealed signs of involve- 

ment of the major peripancreatic vessels (supe- 

rior mesenteric and splenic vessels, the portal vein, 

and the main hepatic artery), signs of distant lymph 

node metastases, or liver metastases.'! 

RESULT 

Eighteen patients were evaluated by 17 

conventional and | spiral thin-section contrast- 

enhanced CT, and all patients fulfilled the criteria 

for unresectability. The study population consisted 

of 10 women and 8 men, with a median age of 61 

years (range : 51 to 72 years). The findings noted 

at histopathologic examination of the resected 

tumor specimens were adenocarcinoma. The 

tumor size was range from 2-17 cm. All pancre- 

atic tumors were hypodensity lesion with inho- 

mogeneous enhancement, located in the head of 

the gland in 13 tumors, the body in 4, the tail in 3, 

and the uncinate process in 4. (FIG. 1) Some
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tumors were involved more than one location. 

The most common findings was a pancre- 
atic mass (100%), main pancreatic duct dilatation 
(50%), intrahepatic duct and/or common bile duct 

dilatation (61%) (FIG. 2) and extrapancreatic 

tumor extension. Extrapancreatic tumor exten- 

sion encompassed the following findings : (1) 

tumor involvement of contiguous organs (22%), 

most commonly the stomach, mesentery, anterior 

abdominal wall, and duodenum. (FIG. 3) (2) 

TABLE I : CT FINDINGS 
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vascular invasion or tumor—vessel contiguity, most 

often involving the superior mesenteric artery and 

vein, splenic vein, portal vein, inferior vena cava, 

common hepatic artery. (FIG. 4) Eight patients 

had metastases, most commonly in liver (33%) 

(FIG. 5), lung (11%), and the peritoneum (11%). 

Enlarged lymph nodes were identified on thirteen 

patients, including peripancreatic, periportal, 

celiac trunk, aortocaval, paraaortic, retrocaval, 

cardiophrenic lymph nodes. (FIG. 6) The results 

are summerized in Table I 

  

  

  

CT FINDINGS No OF PATIENTS (%) 

1. TUMOR MASS 18 (100) 

- Hypodensiy lesion with inhomogenous enhancement 18 (100) 

- Location... Head 13* 

Uncinate process 4* 

Body 4* 

Tail 3* 

o: MAIN PANCREATIC DUCT DILATATION 9 (50) 

3; IHD AND / OR CBD DILATATION 11 (61) 

4. CONTIGUOUS ORGAN INVASION** 4 (22) 

5. METASTASES 8 (44) 

- liver 6 (33) 

- lung 2 (11) 

- peritoneum 2. (11) 

6. VASCULAR INVASION / TUMOR-VESSEL CONTIGUITY 17 (94) 

- VASCULAR INVASION*** 13 (72) 

- tumor - vessel contiguity 4 (22) 

& ADENOPATHY**** 13 (72)     
  

Number in location of the tumors which some of them had more than one location. 

superior mesenteric artery 3, superior mesenteric vein 8, splenic vein 7, portal vein 1, 

ad stomach 2, mesentery 1, anterior abdominal wall 1, duodenum 1. 
2K ok 

inferior vena cava 1, common hepatic artery 1. 
2 3K OK 

lymph nodes. 

peripancreatic, periportal, celiac trunk, aortocaval, paraaortic, retrocaval, cardiophrenic
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Oa BEN Aili)    
Fig. 1A. The arterial phase dynamic CT scan Fig. 1B. The venous phase dynamic CT scan 

showed a4 cm. low density lesion at revealed inhomogeneous enhancement 

pancreatic head. (M) of the pancreatic head mass. (M) 

   
Fig. 2A. The CECT scan of the liver showed Fig.2B. The CECT scan showed main 

intrahepatic bile duct dilatation (VV) pancreatic duc dilatation (V), dilated 

and main pancreatic duct dilatation (V) CBD and intrahepatic duct dilatation 

at the tail region. (Gb = gall bladder) (VV) caused by pancreatic head adeno 

carcinoma which did not show in this 

figure. 
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Fig. 3. The CECT scan showed a large inhomogeneous enhanced 

mass at body and tail of pancreas (M) encased SMA, portal 

vein (PV) and involved posterior wall of stomach (V). 

SMA = Superior Mesenteric Artery 

  
Fig. 4. The CECT scan showed a 6 cm. Inhomogeneous enhanced 

mass (M) at pancreatic body encased SMA, SMV and 

posterior wall of stomach (A) and medial wall of duodenum 

(AA) involvement due to loss of intervening fat plane. 
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Fig. 5. The CECT scan revealed multiple low density lesions in both 

hepatic lobes, liver metastasis from pancreatic adenocarci- 

noma.(1, 2) 

  
Fig. 6. The CECT scan showed a 2 cm. Left para aortic lymph node 

(N), lymphatic spreading of pancreatic adenocarcinoma. 

26
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DISCUSSION 

Dynamic CT currently is the imaging 

modality of choice for diagnosis and staging of 
pancreatic carcinoma. It has an accuracy of 72% 
in predicting tumor resectability and an accuracy 
of virtually 100% in predicting tumor unresec- 
tability.'* Many patients were found unresectable 
at laparotomy due to locally advanced diseases 
because of vascular encasement not well demon- 
strated by preoperative CT.'? Most symptomatic 
patients with pancreatic carcinoma had unresec- 
table tumors at the time of initial clinical presen- 
tation. 18 (100%) patients in this study had 
unresectable tumors by CT criteria and 44% of 
these patients had 3 to 5 CT criterias of unresec- 
tability, indicating widespread disease. It should 
be emphasized that the CT findings of a pancre- 
atic mass are nonspecific, even when ancillary 
criteria of unresectability are present. Focal pan- 
creatitis, other types of pancreatic neoplasms, par- 
ticularly nonfunctioning islet cell carcinoma, me- 
tastases, and lymphoma, and variations in size and 

shape of the normal pancreas can mimic the CT 
appearance of pancreatic adenocarcinoma.’ 

In our 18 cases with radiologic findings, 
all (100%) tumors were hypoattenuating. This is 
not significantly different from the results reported 
previously by Freeney et al,' although their study 
population was primarily composed of patients 
with unresectable tumors (154 of 161 patients). 

In that series, 83% of tumors displayed focal area 
of hypoattenuation compared with the normal 
pancreas. The relative attenuation of the tumor to 

the pancreas is related to its vascularity compared 
with that of the surrounding pancreas. This 
relative attenuation is therefore a function of the 
presence of underlying parenchymal disease in the 
pancreas and changes as a function of time after 
intravenous contrast administration. Pancreatic 
adenocarcinoma also tends to incite a local fibrotic 
tissue response. Presumably, the blood supply to 
the tumor is frequently lesser than that to normal 
pancreas, and this difference accounts for relative 

tumor hypoattenuation. It seems likely that tumors 

27 
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that are isoattenuating to the pancreas at routine 
spiral scanning may become hypo-attenuating 
relative to the pancreas during the arterial phase 
and their conspicuity would subsequently be 
increased.'* Secondary signs other than a focal 
mass are usually helpful in the diagnosis of 
pancreatic cancer. These signs include pancreatic 
and common bile duct dilatation and atrophy of 
the pancreas distal to the tumor. A high degree of 

suspicion for a malignant neoplasm must be 
present in the case of atypical pancreatic masses 
that may be isoattenuating and detected only as a 
bulge in the pancreatic contour, without evidence 

of pancreatic or bile duct dilatation.? 

Spiral CT with overlapping reconstruction 
intervals every 4 mm has been shown to increase 
the detection of small lesions in the liver 
compared with that of contiguous 8 mm transaxial 
imaging.'> However, in addition to lesion detec- 
tion, it is necessary to characterize these focal 
abnormalities. Accurate assessment of tumor size 
was aided by obtaining overlapping axial recon- 

struction every 4 mm. 

Because the pancreas is an extremely 
vascular organ and has a rich arterial supply, 

arterial phase scanning would likely have been 
more optimal for pancreatic tumor evaluation but 
less optimal for detection of liver metastases. 
Dual-phase arterial and portal phase scanning of 

the pancreas and liver, respectively, will likely 
prove advantageous for staging pancreatic 
neoplasm.'* With arterial phase scanning of the 
pancreas, attenuation differences between tumor 
and the normal pancreas may be increased, 
rendering the tumor more conspicuous. In this 
study, 1 case of dual phase CT scan showed a 4 
cm hypodense mass as compared to normal 
enhancing pancreatic parenchyma in arterial phase 
at pancreatic head and the uncinate process and 
inhomogeneous enhancement in portal venous 
phase.
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Further progress in preoperative tumor 
staging for pancreatic ductal adenocarcinoma 

should be directed toward improving the detec- 
tion of small pancreatic tumors and assessing early 
metastatic disease. 

CONCLUSION 

CT findings of pancreatic adenocarcinoma 

in our series included, hypodense pancreatic mass 
with inhomogeneous enhancement (100%), 
location most commonly at head (72%), main 
pancreatic duct dilatation (50%), IHD and/or CBD 
dilatation (61%), vascular invasion (72%), 
contiguous organ invasion (22%), metastases 
(44%), and adenopathy (72%). All of our cases 
are unresectable tumor. CT scan provides the 
preoperative information for appropriate surgical 
planning. Spiral CT scan is very helpful in 
detection small pancreatic tumors and detail of 

extension of disease. 
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GIANT CELL TUMOR OF THE RIB : A CASE REPORT 

Petcharat SUANGKAEW, M.D.' Boonyaporn VASURATNA, M.D.' 

Voranuch PUNYAVORAVUT, M.D.' P. SUANGKAEW, B. VASURATNA,' 

V. PUNYAVORAVUT.? 

ABSTRACT 

A giant cell tumor involving the left anterior 4" rib was diagnosed in a 42-year- 

old female who presented with a large mass at left anterior chest wall. Plain radiographs 

demonstrated an expansile osteolytic lesion at anterior aspect of left 4" rib. CT scan 

revealed an expanding mass originating from anterior aspect of left 4" rib, suggestive of 

a benign bone lesion. On MRI, the appearance was non specific and the diagnosis was 

established by histological examination after removal of the tumor. 

INTRODUCTION 

Giant cell tumor of the rib is extremely 
rare and accounts for less than 0.6 % of all giant 

cell tumours.' We report a 42-year-old woman 

having a giant cell tumor of the rib with illustra- 
tions by plain radiographs, computed tomography 

and magnetic resonance imaging findings. 

CASE REPORT 

A 42-year-old woman without any under- 

lying medical history presented with a 6-month 

history of non movable painless mass at left side 

of the chest wall which was thought to be a breast 

mass. 

Physical examination revealed a non-ten- 

der, firm, fixed mass at left anterior chest wall mea- 

suring approximately 4x5 cms. The surface of the 

mass was smooth and the skin over it was stretched 

but not warm. 

Ultrasonography was initially requested to 

rule out a breast mass. The ultrasonography of 

both breasts showed a lobulated-border lesion of 

inhomogeneous echogenicity with multiple inter- 

nal septation in the region of left anterior rib which 

is suggestive of an expansile destruction of the 

rib. This mass was about 1.5x2.6 cm in size, abut- 

ted and displaced the overlying muscle and left 

breast anteriorly. No evidence of left breast inva- 

sion was seen Rt. Breast was normal. 

PA and left lateral plain chest radiographs 

showed a markedly expansile osteolytic lesion at 

the anterior aspect of 4" rib left side near 

costosternal junction. No evidence of matrix min- 

eralization was observed (Fig. 1). 

Plain computed tomography scan showed 

an expanding mass originating from anterior as- 

pect of left 4" rib. Irregular but complete calcific 

shell at its periphery was observed ( Fig 2 ). The 

mass extended anteriorly displacing the chest wall 

muscle, and posteriorly with mild compression of 

the lung beneath. 

MRI was performed with T1-weighted and 

T2-weighted sequences in the axial and coronal 
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planes and GRE sequence in the axial plane. It 

demonstrated the mass arising from the left ante- 

rior 4" rib displacing the overlying muscle and 

left breast anteriorly. The tumor gave low signal 

intensity on Tl-weighted images and heteroge- 

neous signal intensity on T2-weighted images and 

GRE images ( Fig.3 ), and was markedly enhanced 

with GdDTPA (Fig. 4). There were areas of dark 

signal intensity on GRE images, which were cor- 

responded with foci of hemorrhage from the patho- 

logic specimen. 

   
1A 
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A segmental resection of the tumor was 

performed. The specimen was submitted for patho- 

logical examination. The gross examination dis- 

closed a portion of rib, measuring 8.0 cm in length. 

The expansile area with remaining peripheral bone 

was measured 5.0x5.0x4.0 cm. It revealed bright 

yellow anterior surface with scattered foci of hem- 

orrhage (Fig. 5). Microscopic examination showed 

diffuse polygonal and spindle-shaped stromal cells 

with numerous multinucleated giant cell ( Fig. 6 

A,B ). 

   
Fig. 1. Posteroanterior (A) and left lateral (B) chest radiographs show an expansile, faintly 

trabeculated lytic lesion at anterior aspect of left 4" rib without matrix calcification. The cortex 

is thin but appears intact.
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   Fig. 2. A bone-windowed image of plain CT 

scan shows a large, expanding mass 

originating from the anterior aspect of 

the rib. A complete rim of bone 

surrounds the mass 1s seen. 

Fig. 3A. Axial Tl-weighted spin echo image 

shows a low signal intensity mass 

arising from the anterior aspect of left 

fourth rib. 

   
aC 

Fig. 3B. Axial T2-weighted spinecho MRimage __ Fig. 3C. Axial GRE image shows areas of dark 

reveals a heterogeneous signal intensity signal intensity which are correlated 

of the mass. with hemosiderin deposits. 
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Fig. 3D. Axial T1-weighted spin echo image with 

fat saturation obtained after intravenous 

GdDTPA administration shows intense 

enhancement of the tumor. 

  

Fig. 4. A cross section of an expanded rib which was resected. The 

cortex is intact. 
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Fig. 5A. This low-power microscopic field shows polygonal and 

spindleshaped stromal cells and mixed with multinucleated 

giant cell (x200). 

  

Fig. 5B. The numerous giant cells with large number of nuclei are 
demonstrated (x400). 
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DISCUSSION 

Giant cell tumor comprises about 5% of 

bone tumors and 90% of these involve the end of 

the long tubular bones such as the distal femur, 

proximal tibia and fibula, and distal radius and 

ulna, usually in patient with closed epiphyses.?*4 
Giant cell tumor most commonly occurs in third 

and fourth decades of life with a female prepon- 

derance.° They are histologically variable, but 

usually benign, although locally aggressive. 

Metastasis appears in 2 % of cases.° Giant cell 

tumor of the rib is extremely rare. In a review of 8 

large series of giant cell tumors, each containing 

over 100 cases, Hanna et al found only 12 ( 0.6% 

) originated in the rib.’ In a tabular summary of 

the Mayo Clinic experience, Dahlin and Unni list 

88 benign tumors or tumor-like conditions of the 

rib. The most frequent of these, in descending 

order, was fibrous dysplasia, osteochondroma, 

aneurysmal bone cyst and chondroma.”* 

Radiographically, giant cell tumor of a 

long tubular bone most commonly is an eccentric 

osteolytic lesion extending to subchondral region. 

Bony expansion and delicate trabecular pattern are 

usually seen. It also has a sharply defined zone of 

transition that is not sclerotic and no evidence of 

new bone formation is observed.*” In a flat bone, 

a large osteolytic lesion and associated soft tissue 

component may simulate the appearance of 

malignant neoplasm.’ Giant cell tumour of the 

spine presents as a lytic appearance at the 

vertebral body with expansion of both cortices 
which may simulate an aneurysmal bone cyst, 

multiple myeloma and metastatic carcinoma.'° 

Radiological aggressiveness is not useful 

in distinguishing benign from malignant forms of 

giant cell tumor, as the benign forms may have 

cortical expansion and disruption with invasion 

of the soft tissue.'* In our case, the presence of 

complete shell of bone around the tumor suggests 

benign character. 
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On MRI, the giant cell tumor has no 

specific appearance. MRI is useful to show the 

extension and displacement of the adjacent 

structures for planning complete resection. Both 

the excellent soft tissue contrast resolution and 

the multiplanar images make MRI superior to CT 

in demonstrating accurately the tumor extent both 

in the bone marrow and in the surrounding soft 

tissue.'':!? However, CT is superior in demonstrat- 
ing cortical thinning. In our case, the signal 

intensity of the tumor is non specific. Hyposignal 

intensity on Tl-weighted images and heteroge- 

neous signal intensity on T2-weighted images with 

areas of dark signal intensity on GRE images are 

observed. The dark signal intensities on GRE 

images are corresponded with areas of hemo- 

siderin deposit secondary to hemorrhage on the 

pathologic specimen. 

Optimal management of giant cell tumor 

is wide surgical excision. Local recurrence is a 

common problem in approximately 30 % of cases. ''° 
Controversy regarding the management of giant 

cell tumor persists. Success has been claimed for 

surgical alone.’ The efficacy of radiotherapy has 

not been proved and it carries a potential risk of 

inducing malignant transformation.’ 

CONCLUSION 

A rare case of giant cell tumor originated 

in a rib is presented. The radiological findings 

suggest a benign form, so segmental resection of 

the tumor was done. The literatures on giant cell 

tumors of the rib are reviewed. 
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CASE REPORT TUBERCULOSIS OF THE BREAST 

Patchrind KEOWCHUN, MD.' Darunee BOONYUNWETWAT, MD.' 

Naruemon WISEDOPART, MD.? 

Tuberculosis of the breast is rare and difficult to detect because clinical and 

radiological appearance are not specific. Isolation of the tubercle bacilli from the lesion 

is seldom possible’. Previously, there were many reports from both the west and the east 

countries. So far there has been no report of mammary tuberculosis in Thailand.We 

would like to describe the clinical presentation and imaging features including 

mammography and ultrasonography of a Thai woman proved to be a left mammary 

tuberculosis.?7 

CASE REPORT 

A 56-year-old woman presented with 

painless swelling of the left breast 2 weeks prior 

to admission. The patient had underlying diabetes 

mellitus, hypertension, ischemic heart disease, 

chronic renal failure and gouty arthritis. She was 

on hemodialysis program 2-3 times a week. 

Physical examination revealed BP 140/ 

90 mmHg, pulse rate 80 beats/min and respira- 

tion rate 18 breaths/min. The patient was mod- 

erately pale, afebrile and not distressing. The 

left breast was diffusely swollen without pal- 

pable mass or tenderness. There was no ulcer 

on the overlying skin. A movable lump about 

1 cm. in diameter was palpated at left axillary 

area, most likely to be an enlarged node. 

Mammography and ultrasonography of the 

breasts were performed. 

Mammography showed diffusedly 

increased density of the left breast. Thickening of 

fibroglandular tissues and stroma was found. The 

skin was thickened, markedly at the areolar area. 

Three enlarged left axillary nodes contained 

pleomorphic microcalcifications were also 

detected. 

Ultrasonography showed mark skin 

thickening of the left breast together with a large 

amount of subcutaneous low echoic networks, 

likely to be edema or lymphedema. There was no 

definite mass in the breast parenchyma. Three 

enlarged left axillary nodes were detected with 

increased vascularity. 

Fine needle aspiration of a left axillary 

lymph node was carried out, the pathological 

result was inconclusive so that biopsy of the left 

axillary lymph node was performed. The micro- 

scopic examination revealed multiple necrotic 

foci surrounding with epitheloid cells and multi- 

nucleated giant cells, and also mixed with 

lymphoplasmacytic infiltration. The histopatho- 

logical diagnosis was caseating granuloma within 

the lymph node. But no acid fast bacilli was 
detected. The short course regimen (2 IRZE/4 IR) 

of antituberculous drugs was administered. The 

patient got well after 6 months of treatment. The 

left breast swelling resolved without palpable 

lump. 
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1A 
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Fig. 1A, B, C. 

1B 

Mammography of both breasts 

(A=MLO, B=CC, C=left axillary 

view) showed diffusedly 

increased density of the left 

breast. Diffuse skin thickening 

was seen markedly at areolar area. 

Three enlarged left axillary nodes 

contained clusters of microcal- 

cifications were also detected.
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Fig. 2A, B. Ultrasonography of left breast showed diffuse skin 

thickening markedly at areolar area with a large 

amount of subcutaneous low echoic networks, likely 

to be edema or lymphedema (Fig. A). Enlarged left 

axillary nodes were seen with hypervascularity (Fig. 

B). 
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DISCUSSION 

Tuberculosis of the breast was first de- 

scribed by Sir Astley Copper in 1829, as “scrofu- 

lous swelling in the bosum of young woman”.* 

Thereafter, there were previously about 700 

cases reported later. This condition was rare 

in the west countries. The incidence was less 

than 0.1% of breast specimens that submitted 

to histological examination.’ In the endemic 
area may found its incidence of up to 1.5%.° 

Mammary tuberculosis usually occurs in woman 

between the ages of 20 and 40, and is rarely 

bilateral.’ It is rarely found in elderly man and 
prepubescent woman. The presenting signs of the 

breast are fluctuatant abscess, poorly defined 

firm mass with skin retraction, purulent discharge 

from nipple, painful or painless breast lump, 

ulceration and may be associated with lymphad- 

enopathy, especially axillary lymphadenitis (50- 

75% of cases).**° The most frequent site of 
involvement is upper outer quadrant because of 

its proximity to the axillary lymphnode.'® 

There are two forms of tuberculosis of 

the breast. Primary mammary tuberculosis is rare 

and resulted from abrasion or penetration through 

the opening of the nipple. Secondary mammary 

tuberculosis is more common and spread from 

other foci of infection as disseminated disease. 

Routes of spreading are hematogenous, direct 

extension from contiguous site and lymphatic.’* 
Spreading via lymphatic was postulated by 

Cooper in 1829. It is retrograded extension 

from primary tuberculous foci in lymph node 

of mediastinum, axilla, parasternal and cervical 

region.'' Our patient may be in this form of 
spreading because no other foci were found, 

except there was lypmphadenopathy. 

The pathology of mammary tuberculo- 
sis was previously differentiated into 7 catego- 

ries : acute, miliary, nodular, disseminated 

confluent, intraglandular cold abscess, sclerosing 
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type and tuberculous mastitis obliterans.” 

However it is now generally accepted that 

mammary tuberculosis can be classified into 

three broader groups : nodular, dissiminated and 

sclerosing. This differentiation has been based 

on pathologic not radiologic findings. The 

findings from mammography in each pathologi- 

cal finding are 1) nodular type: the breast mass 

develops slowly and painlessly. This causes dense 

nodular opacity and commonly found draining 

sinus; 2) Disseminated type : there are multiple 

intercommunicating foci within the breast and 

associated with skin thickening; 3) Sclerosing 

type : the breast is uniformly dense fibrosis.?° 
Our patient presented with painless swelling of 

left breast. The mammographic findings show 

thickening of the fibroglandular tissue and stroma 

with mark skin thickening. This may be consis- 

tent with the disseminated type. 

Mammography is of limited value. The 

findings of diffusedly increased density with 

axillary lymphadenopathy can be caused by 

many etiologies, the followings should be con- 

sidered. 

1. Streptococcal/Staphylococcal mastitis 

with reactive lymphadenopathy. 

This condition demonstrates diffuse 

trabecular thickening from breast edema which 

resolves after antibiotic treatment. Biopsy should 

be performed if there is no response to treatment 

trial or advocates prompt biopsy, particulary for 

nonlactating woman. 

2. Inflammatory breast carcinoma causes 

diffusely increased parenchymal density and 

lymphadenopathy from metastasis. Sometimes 

microcalcification are found. 

3. Lymphoma with breast involvement 

4. Infectious granulomas such as parasites, 

fungus 

5. Autoimmune diseases
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Among these conditions may show 

different clinical presentations, histological and 

microbiological findings. However surgical 

excision is necessary because it can confirmed 

the diagnosis with sufficient certainty.'?"* 

Ultrasonography of the breast may be 

useful in guiding for FNA or biopsy and 
distinquishing between solid and fluid lesion.* 
Computer tomography is useful to evaluate the 

contiguity of the breast lesion and the pleural 

cavity.?° The histological diagnosis is important 
for differentiation. The diagnostic criteria are 

the presence of granulomatous inflammatory 

infiltration and / or tubercles, with central 

caseation. Interestingly, acid fast bacilli were 

present in only 25% of the cases. The mammary 

tuberculosis responds well to antituberculosis 

drugs and conservative surgery. '* 

In conclusion, mammary tuberculosis is 

rare. The significant point is that its clinical 

signs and mammography cannot be differenti- 

ated from the breast carcinoma. Histological 

diagnosis must be done to distinguish these 

two conditions. 
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PERFORMANCE OF BONE MINERAL DENSITY AT ULTRADISTAL 

RADIUS IN DIAGNOSIS OF OSTEOPOROSIS AT 

AXIAL SKELETAL SITES 

Charoonsak SOMBOONPORN, M.D.', Suppasin SOONTRAPA, M.D.’, 

Sukree SOONTRAPA, M.D, Woraluk SOMBOONPORN, M.D. 

ABSTRACT 

Background: Bone mineral density (BMD) measurement at the forearm has 

some advantages over at the axial skeletal sites due to lower radiation dose, lower cost, 

more patient’s comfort, faster scan time and not interfered by abnormal calcification or 

degenerative change of the spines. Performance of the forearm BMD in the diagnosis 

of osteoporosis at the axial skeleton in the northeastern Thai women has not been re- 

ported. 

Objective: The study was aimed to determine the performance of the ultradistal 

radial BMD in the diagnosis of osteoporosis at the lumbar spines and proximal femur in 

terms of sensitivity, specificity, positive predictive value (PPV), negative predictive 
value (NPV) and likelihood ratio for positive and negative test. 

Design: Retrospective, descriptive study 

Setting: Srinagarind Hospital, Faculty of Medicine, Khon Kaen University 

Study methods: Results of 592 BMD measurements simultaneously performed 

at all three skeletal sites including lumbar spines, proximal femur and ultradistal radius 

from May 1998 to August 2000 ofall consecutive women were retrospectively reviewed 

and classified as non-osteoporosis and osteoporosis according to WHO cirteria. The 

BMD of the lumbar spines and proximal femur was used to be the standard to determine 

the diagnostic performance of BMD at the ultradistal radius. 

Results: High sensitivity of the ultradistal radial BMD for the diagnosis of os- 

teoporosis at the femoral neck and trochanteric regions, 82.9% and 82.5% respectively, 

was found but the sensitivity for L, , was only 37.5%. Specificity and NPV for the 

lumbar spines and proximal femoral regions were very high, whereas the likelihood 

ratio for the positive test for the proximal femoral region was better than that for the 

lumbar spine region. 

Conclusion: The ultradistal radial BMD measurement is a promising method as 

a screening for the diagnosis of osteoporosis at the proximal femur but it is of limitation 

when applied for the lumbar spines. 

Key words: BMD, Ultradistal radius, Osteoporosis, Diagnostic performance 
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INTRODUCTION 

Over the past decade, osteoporotic 

fractures have come to be recognized as one of 

the most serious problems in public health.'? The 

growing awareness of the impact of osteoporosis 

on the elderly and postmenopausal population and 

the development of new treatment modalities have 

led to a rapid increase in the demand for bone 

densitometry services.’ It has been accepted that 

dual-energy X-ray absorptiometry (DEXA) is the 

most appropriate technique for bone mineral 

density (BMD) measurement because of its high 

accuracy, high precision and low radiation 

exposure.*® The common sites of BMD measure- 

ment are those at high risk of fracture including 

lumbar spines, hip and forearm. However, the 

study at the forearm has some advantages over at 

the axial skeletal sites, such as lower radiation 

dose, lower cost, more patient’s comfort and faster 

scan time. Moreover, it is not affected by abnor- 

mal calcification or degenerative change as in the 

antero-posterior spinal BMD measurement.’ 

Although high correlation between the forearm 

BMD and the axial BMD, both lumbar spines and 

proximal femur, have been reported,*® few 

studies regarding performance of the forearm 

BMD in the diagnosis of osteoporosis at the axial 

skeleton have been reported. !°-'? 

One of the forearm regions commonly 

measured for BMD is the ultradistal radius. It is 

located approximately between 10-mm to 25-mm 

proximal to the level of the tip of ulnar styloid 

process" and is the area that has high trabecular 
to cortical bone ratio, of about 60%: 40%, 

comparable to the vertebral body and has been 

recognized a sensitive area in the detection of 

alteration of bone mass." 

We, therefore, conduct this study to 

determine the performance of the ultradistal 

radial BMD in the diagnosis of osteoporosis at 

the lumbar spines and proximal femur according 
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to the World Health Organization (WHO) criteria 

in terms of sensitivity, specificity, positive 

predictive value (PPV), negative predictive value 

(NPV) and likelihood ratio for positive and 

negative test. 

MATERIALS AND METHODS 

The studied population was women who 

were referred for BMD measurement at the 

Division of Nuclear Medicine, Department of 

Radiology, Srinagarind Hospital, Faculty of 

Medicine, Khon Kaen University from May 1998 

to August 2000. Their medical records and results 

of BMD measurement were retrospectively 

reviewed. The inclusion criterion was women who 

had the BMD measurement at all three parts of 

the skeleton-lumbar spines, proximal femur and 

ultradistal radius. The exclusion criterion was 

those who had the history of fracture. 

The recorded data included age, weight, 

height, body mass index (BMI) and BMD with 

T-score at these various sites including antero- 

posterior lumbar spines (L,, L,, L,, L,, L,.,), 

femoral neck, Ward’s triangle, trochanteric region, 

total proximal part of the non-dominant femur and 

ultradistal part of the non-dominant radius. 

The BMD was measured using DEXA 

technique of EXPERT-XL bone densitometer of 

Lunar Corp, USA, by the standardized 

well-trained technician. Quality control of the 

instrument was undertaken daily, using the 

standard phantom with automatic software 

program by technicians under the supervision of 

an experienced nuclear medicine physician. 

Precision error of each site of measurement was 

about 1-2%. The BMD of all sites was classified 

as non-osteoporosis or osteoporosis for further 

analysis. T-score of the studied subject was 

calculated using the BMD database from the
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normal Japanese population. The T-score >—2.5, 

as normal or osteopenia according to WHO 

criteria, was classified as non-osteoporosis, 

whereas the T-score < —2.5 was classified as 

osteoporosis. BMD of the axial skeletal sites, as 

non-osteoporosis or osteoporosis, was then used 

to be the standard to determine the diagnostic 

performance of BMD of the ultradistal radius. 

The tabulated data were edited and 

analyzed using SPSS program for Windows, 

version 9.0. Sensitivity, specificity, PPV, NPV, 

likelihood ratio for positive and negative test of 

the axial BMD determined by the ultradistal 

radial BMD were shown. The continuous data 

including age, weight, height, BMI and BMD were 

reported as mean + standard deviation (SD). The 

prevalence of osteoporosis and all diagnostic 

performance parameters were shown as percent- 

age or ratio. This study was approved by the 

Ethics Committee of Faculty of Medicine, Khon 

Kaen University. 

RESULTS 

Ofall subjects referred for BMD measure- 
ment during the studied period, 477 cases 

meeting our criteria were recruited. Almost all 

subjects were from the northeast of Thailand. Two 

hundred and sixty cases (55.5%) were sent from 

the Menopause Clinic, Srinagarind Hospital, for 

baseline BMD measurement, to find evidence of 

low bone mass or osteoporosis, or to follow-up 

BMD after a period of hormone replacement 

therapy, and 217 cases (45.5%) were sent from 

various other units in order to find the evidence 
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of osteopenia or osteoporosis. From all 477 cases, 

71 were studied for 2 times and 22 were studied 

for 3 times, resulting in overall 592 studies 

enrolled for analysis. 

Baseline characteristics of subjects were 

shown in Table 1. Using T-score <—2.5, the preva- 

lence of osteoporosis for each skeletal site was 

demonstrated (Table 2). The prevalence of 

osteoporosis at the ultradistal radius was higher 

than that of various regions of the proximal femur 

and the lumbar spines except at L,. It was also 

noted that the prevalence of osteoporosis at the 

femoral and trochanteric region was very low, 

2.2% and 1.4% respectively, 

The diagnostic performance parameters in 

the diagnosis of osteoporosis at various regions 

of the lumbar spines and proximal femur deter- 

mined by the ultradistal radial BMD were shown 

in Table 3 and 4 respectively. Very high specific- 

ity and NPV of the ultradistal radial BMD in the 

diagnosis of osteoporosis at the lumbar spines and 

proximal femoral regions were observed. 

Sensitivity of the ultradistal radial BMD in the 

diagnosis of osteoporosis at the proximal femoral 

regions was high, while sensitivity for the 

diagnosis at the lumbar regions was relatively 

compromised. Low PPV for the diagnosis at the 

lumbar spines and proximal femur was observed, 

more prominent at the femoral neck, trochanteric 

region and total proximal femur. The likelihood 

ratio for the positive test was highest at the 

trochanteric region and was lowest at the L, , 

spines.
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Table 1. Baseline characteristics of the subjects (N=477 cases, 592 studies). 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      

Characteristics Value 

Age (y) 
mean + SD 52.1+8.5 

range 28 - 88 

Weight (g) 

mean + SD 57.4+ 8.4 

range 37 - 85 

Height (cm) 

mean + SD 154.9 ++ 5.6 

range 133 - 175 

BMI (kg/m?) 

mean + SD 23.9+3.4 

range 16.2 - 38.4 

BMD (g/cm’) 

mean + SD 

L, 0.908 + 0.178 

L, 1.004 + 0.184 

L, 1.086 + 0.183 

L, 1.091 + 0.182 

oa 1.063 + 0.171 

Femoral neck 0.874 + 0.136 

Ward’s triangle 0.721 + 0.153 

Trochanteric region 0.749 + 0.125 

Total proximal femur 0.945 + 0.136 

Ultradistal radius 0.319 + 0.059     
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Table 2. Prevalence of osteoporosis in each skeletal site diagnosed by using T-score <—2.5 SD criteria 

(N=592 studies) 

Skeletal sites Prevalence 

Femoral neck 

Ward’s triangle 

Trochanteric region 

Total proximal femur 

Ultradistal radius 

  

Table 3. Performance of ultradistal radial BMD in the diagnosis of osteoporosis at various regions of 

the lumbar spines. 
  

  

  

  

  

  

  

  

                

Lumbar spines 

L, L, L, L, L, 

Ultradistal radius 

Sensitivity (%) 42.4 50.6 55.0 55.6 at 

Specificity (%) 88.0 87.3 84.2 84.6 83.9 

PPV (%) 48.6 41.3 20.2 22.9 22.0 

NPV (%) 85.1 90.9 96.3 95.9 91.7 

Likelihood ratio + 33 4.0 3.5 3.6 23 

Likelihood ratio - 0.7 0.6 0.5 0.5 0.7 
  

47



THE ASEAN JOURNAL OF RADIOLOGY JAN. - APR. 2002. Volume VIII Number I 

Table 4. Performance of ultradistal radial BMD in the diagnosis of osteoporosis at various regions of the 

proximal femur. 
  

  

  

  

  

  

  

  

      

Proximal femur 

Neck Ward’s Trochanter Total 

Ultradistal radius 

Sensitivity (%) 76.9 58.8 87.5 80.0 

Specificity (%) 82.9 87.9 82.5 82.6 

PPV (%) 9.2 43.1 6.4 73 

NPV (%) 99.4 93.2 99.8 99.6 

Likelihood ratio + 4.5 4.9 5.0 4.6 

Likelihood ratio - 0.3 0.5 0.2 0.2           
DISCUSSION 

Although osteoporosis is described 

conceptually as a systemic skeletal disease 

characterized by low bone mass and 

microarchitectural deterioration of bone tissue 

with a consequent increase in bone fragility and 

susceptibility to fracture,'* it may not occur at all 

skeletal sites at the same time, of the same 

severity and in the same individual. Using WHO 

criteria as a T-score of < -2.5, we found a wide 

variety of prevalence of osteoporosis in the three 

skeletal sites studied, varying from 1.4% at the 

trochanteric region to 21.1% at L,. These 

findings corresponded to those of a recent large 

study from Japan, which reported a fivefold 

difference among the prevalence of osteoporosis 

at different skeletal sites with lower prevalence at 

the hip as compared with that at the lumbar spines 

and distal one-third of the radius.'® Variations in 

the prevalence of osteoporosis with skeletal sites 

of BMD measurement have been reported in the 

literature.'”'* This showed that using a unique 
T-score of < -2.5 might not be appropriate to be 

applied to different sites in the diagnosis of 

osteoporosis. Recently, the WHO diagnostic 

guidelines were updated and were clearly stated 

that the diagnosis of osteoporosis by T-score < 

-2.5 was applicable only to measurements at the 
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hip and possibly the spine.'® 

From our findings regarding the diagnos- 

tic performance of the ultradistal radial BMD, 
because of high sensitivity for the femoral neck 

and trochanteric regions, 76.9% and 87.5% respec- 

tively, the ultradistal radial BMD measurement 

could be the method in the screening for evidence 

of osteoporosis at these two common sites of 

fracture. Moreover, it also provided very low false 

positive rate owing to high specificity in these two 

regions. Very low PPV for the diagnosis of 

osteoporosis at the femoral neck and trochanteric 

regions was observed, 9.2% for the femoral neck 

and 6.4% for the trochanteric region and could be 

resulted from very low incidence of osteoporosis 

in these regions, 2.2% and 1.4% respectively. Thus 

if we apply this in the higher prevalence popula- 

tion such as in the elderly or high risk individu- 

als, the PPV would be higher than that in this study. 

The likelihood ratio of positive test for the 

femoral neck was 4.5 which is fair and for the 

trochanteric region was 5.0 which was rather good. 

It means that the ratio of probability between those 

being osteoporotic and those being non- 

osteoporotic in the positive-test individuals is 

acceptable.



THE ASEAN JOURNAL OF RADIOLOGY 

For the diagnosis at the lumbar spines, 

although providing very high specificity and NPV, 

the ultradistal radial BMD seemed too compro- 

mised to be used as a screening test because of 

too low sensitivity, especially at the L,,. In 

addition, the likelihood ratio for positive test for 

the lumbar spines was not good as that at the 

proximal femoral regions. 

Regarding other previous study in Thai 

population, Trivitayaratana W etal.'® reported the 

accuracy of BMD at distal 1/10 of radii in the 

identification of non-forearm osteoporosis in Thais 

and found high NPV, varying from 71.43% to 

96.88%, in the diagnosis of osteoporosis at the 
lumbar spines, hip, femoral neck and Ward’s 

triangle.'? These figures were comparable to those 

in our study. However, sensitivity and PPV from 

their study were clearly higher than those in our 

study, whereas specificity was somewhat lower. 

The difference in PPV could be attributed to the 

prevalence of osteoporosis in the studied popula- 

tion. Since their studied population was recruited 

from the elderly club which certainly had a higher 

prevalence of the disease than that in our studied 

population, which was mostly from the Meno- 

pausal Clinic. Moreover, they used the distal 1/10 

radius region, not the ultradistal radius, in identi- 

fying non-forearm osteoporosis, whereas we chose 

the ultradistal radius because of, unlike the distal 

1/10, its availability in the software of our 

instrument. Although these two regions are close 

proximity, they have different onsets and rates of 

trabecular and cortical bone losses. Diagnostic 

discrepancies between these two closely related 

forearm sites of BMD measurement, distal and 

ultradistal, were recently reported in Bulgarian 

population by Boyanov M and were found to be 

more pronounced after the age of 60."* 

However, our study had some drawbacks. 

T-scores used in the study were calculated from 

the Japanese BMD database, which might not be 
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suitable for the diagnosis of osteoporosis in the 

northeastern Thai women. In addition, since most 

of our studied population came from the Meno- 

pause Clinic, the prevalence or pretest probabil- 

ity of osteoporosis therefore might not be the same 

as that in the general population. Accordingly, the 

diagnostic performance obtained might not be the 

same. 

In conclusion, the ultradistal radial BMD 

measurement is a promising method as a screen- 

ing for the diagnosis of osteoporosis at the proxi- 

mal femur but it is of limitation when applied for 

the lumbar spines. Further studies should be 

carried out on the basis of population-based, 

especially focussing at the proximal femoral 

region and it will be better if the northeast Thai 

BMD database or Thai BMD database was used 

in stead of the Japanese database. 
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MALIGNANT SCHWANNOMA IN NEUROFIBROMATOSIS 1 

PEUNGJESADA S.', CHUROJANA A.', CHIEWVIT P.', 

BENAJARASSAMEROTe S.? and ASAVAMONGKOLKUL A. 3 

ABSTRACT 

Malignant peripheral nerve sheath neoplasms are serious complications of Neuro- 

fibromatosis. The incidence of which reported in literatures is between 2% and 29%. 

Once it occurs, the prognosis is poor. We reviewed 2 cases of malignant schwannoma 

in the vicinity of Neurofibromatosis-1! at Siriraj Hospital in the points of view of radio- 

graphic findings with histopathological correlations. One had lesion at chest wall and 

the other at sacral area. Both CT and MRI provided good structural delineation and 

tumor extension but malignant or benign lesions can not be distinguished with 

certainty. Because of its aggressiveness, biopsy with histological diagnosis should be 

performed in those Neurofibromatosis patients who have peripheral nerve sheath 

tumors before surgical planning. 

Malignant degeneration of peripheral nerve sheath tumors 1s problematic in 

NF-1 patients. Its incidence has been estimated to be 2-29 %.' or 10 to 10,000 

times more than general population.? Spontaneous sarcomatous change in patients 

without von Recklinghausen ‘s disease is very rare.‘ It has poor prognosis'*® and 

causes high morbidity and mortality. Early recognition of this change brings about 

early treatment and greater awareness. But they are difficult to be differentiated from 

benign neoplasm.'? Because they can produce no symptom, either, mild or aggressive 

symptoms.*'° 

There is no imaging criteria for differentiation malignant from benign 

tumor.'? This study was performed retrospectively to determine if CT scans and 

MR imaging would be any useful for distinguishing malignant from benign 

neoplasms. Pathological findings and correlation between pathology and radiology 

were also analyzed. 

JAN. - APR. 2002. Volume VIII Number I 

MATERIALS AND METHODS 

Retrospective medical records of 2 patients 

at Siriraj Hospital from the period of 1998-1999 

who had been diagnosed to be NF-1 according to 

diagnostic criteria were reviewed. They had 

sarcomatous degeneration which had been proved 

by histology. CT scan and MR imaging were 

reviewed by | experienced radiologist. After 

surgical resections were performed, the histologic 

sections were reviewed by | experienced patho- 

logist. Radiographic findings from CT scan and 

  

' Department of Radiology, Faculty of Medicine, Siriray Hospital, Mahidol University, Thailand 

> Department of Pathology, Faculty of Medicine, Siriraj Hospital, Mahidol University, Thailand 

> Department of Orthopaedic surgery, Faculty of Medicine, Siriraj Hospital, Mahidol University, Thailand 
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MR imaging were analyzed from the follow- 

ing point of views : 

1. size 

2. homogeneity 

3. margins 

4. pattern of enhancement and 

5. extension . 

CT scans of the lesions at the chest and 

pelvis were performed with 10 mm. interval 

slice thickness in both pre and post contrast 

enhancement. One hundred millilitres of 

Angiografin was given intravenously. All 

images were filmed at suitable window widths and 

level for demonstrating both soft tissue and bone 

detail. Multisection turbo spin-echo (TSE) 

imaging was done with a_ superconducting 

magnet (ASC II, Phillips Medical System, Best, 

Netherland) operated at 1.5 T. A body coil 

with a 50 cm field of view was used routinely. 

Data were acquired with a 152-203x256 matrix 

and were displayed with 256x256 matrix. The 

pixel size was about 1.5x1.5 mm for body coil. 

TSE pulse sequence was used with Tlweighted 

(TR = 500-729 ms. TE = 12-15ms.) and T2 

weighted (TR = 2400 ms. TE = 120-150 ms.) 

images. Tl weighted with Gd enhancement was 

also performed. Continuous 8-10 mm. sections 

were obtained and seperated by 0.8-1.2 mm. 

gaps. 

Pathologic findings were also analyzed 

about gross pathology , diagnostic histologic 

criterias of schwannoma and_ sarcomatous 

changes and correlation between histology and 

radiology. 

RESULTS 

The first patient was 33 years old, a single 

female who presented with progressively enlarged 

mass at Rt. anterior chest wall for 4 months. 

Physical examination revealed a large mass at Rt. 

Anterior chest wall which was measured about 
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12x10 cm. It had hard consistency and was 

fixed to the chest wall with slight tenderness 

and smooth surface. She also had cafe- au- lait 

spots more than 6 lesions which each one was 

larger than Smm. in diameter. Axillary region 

freckling was seen. Immediate CXR- PA and 

CT scans of the chest were performed. 

The CXR-PA revealed a large soft tissue 

mass at Rt. anterior chest wall with rib destruc- 

tion (fig 1). 

CT scans showed heterogeneous density 

of soft tissue mass. It had smooth border and 

located at Rt. anterior chest wall. Its size was 

about 4.53x4.50 cm. This mass destroyed Rt. 6th 

to 9th ribs and extended into thoracic cavity with 

invasion of the lung. It has peripheral enhance- 

ment (fig 2). 

Incisional biopsy was done about 2 weeks 

later and histologic section was malignant 

peripheral nerve sheath tumor. Then the patient 

received a wide excision with RML segmentec- 

tomy. The operative findings discovered compres- 

sion of the liver from the tumor mass without 

invasion. It extended through the diaphragm and 

also invaded the Rt. Middle lobe. Serosanguinous 

pleural effusion about 300 ml. was seen. 

Gross pathologic examination showed 

a lobulated mass with rib and lung involve- 

ment (fig 3). Microscopic examination demon- 

strated spindle cell tumor which _ has 

hypercellularity, increased N/C ratio, hyperchro- 

matic nucleus, abundant mitosis, pleomorphism 

and necrosis. The special staining was per- 

formed with S-100 protein that was positive in 

this specimen which confirmed MPNST (fig 

4). Heterogeneous density in the mass was necrotic 

area. 

MPNST = Malignant peipheral nerve sheath tumor
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The patient was free of disease for 2 

months. Local recurrence of tumor had 

occurred with multiple varying in sizes of soft 

tissue masses adjacent to old surgical scar at 

Rt. Anterior chest wall. So MR imaging of the 

chest was done. It showed heterogeneous 

hyposignal intensity in T1 WI (fig 5), heteroge- 

neous hypersignal intensity in T2W1, irregular 
border with invasion to the lung and liver 

moderate enhancement (fig 6). The patient 

obtained symptomatic treatment and external 

radiation because surgery and chemotherapy 

played no roles.The patient expired about 3 

months later. 

The second patient was 34 years old 

and single female who presented with Rt. 

Sciatica pain for 4 months. Physical examina- 

tion revealed loss of sensation at LS to S2 

nerve root levels of Rt. leg. Motor power of 

Rt. EHL was grade 3 and SLRT was positive 

about 45° of Rt. leg. She had cafe-au-lait spots 

more than 6 lesions. Each one had more than 

5mm. in diameter. Axillary flecklings were also 

seen.Prompt plain film pelvis - AP and CT scans 

of lower abdomen were done. MR imaging of LS 

spines was accomplished in 3 weeks. 

Plain film pelvis- AP revealed soft 

tissue mass at Rt. side of pelvic cavity with 

sacral erosion (fig 7). 

CT findings showed a large heterogeneous 

density of soft tissue mass located at Rt. side of 

pelvic cavity (fig 8). It had smooth margin, 

EHL 

SLRT 

= Extensor Hallucis Longus 

= Straight Leg Raising Test 
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lobulated shape, well-defined capsule, protrusion 

via greater sciatic notch and hrterogeneous 

enhancement (fig 9). Sacral erosion was noted in 

bone window (fig 10). 

MR imaging demonstrated heteroro- 

geneous signal intensity in T1 WI, heterogeneous 

hypersignal intensity with peripheral hypersignal 

intensity in T2WI and peripheral enhancement 

(fig 11 and 12). Afterthat intrapelvic biopsy was 

performed and histologic section was malignant 

peripheral nerve sheath tumor. The patient under- 

went Rt. hemisacrectomy with tumor resection and 

partial resection of iliac crest about 3 weeks later. 

Operative findings revealed sacral nerve root 

involvement at S2 to S4 levels. The mass also 

compressed and blended to sciatic nerve. Tumor 

extended beyond sciatic notch. Mass was removed 

by blunt dissection. Sciatic nerve which attached 

to the mass was resected. Post operative infection 

had occured but finally it could be got rid off. 

Gross pathologic examination showed 

lobulated mass covered with capsule (fig. 13). 

Microscopic examination demonstrated 

the ame histologic findings as the first case (fig. 

14). But there was a larger area of necrosis. 

Capsule of the mass on imaging findings consisted 

of compact surrounding fibrous tissue. Hence it 

was pseudocapsule. Heterogeneous density in the 

mass were necrotic areas. 

The patient lost follow up and expired 15 

months later from lung metastasis.
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Fig.2. NECT of the chest included upper 

abdomen reveals heterogenous hypo- 

density soft tissue mass at right anterior 

chest wall with multiple rib destruction.   
Fig. 1. CXR-PA demonstrated soft tissue mass at 

right chest wall with adjacent multiple rib 

destruction. 

   
Fig. 3. Gross features of the resected tumor 

showed the attachment of diaphragm and 
some ribs. 

Fig. 4. Special stain by S-100 protein discovered 

MPNST.
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ip        = a 
Fig. 5. Axial MRI of the chestinTlW revealed Fig. 6. Axial MRI of the chest in T1 W with Gd 

hyposignal intensity soft tissue mass at enhancement disclosed markedly homo- 

right anterior chest wall with irregular genous enhanced mass. 

border and invasion into thoracic cages. 

     NECT of the pelvis showed a large hetero- 

Fig. 7. Plain film pelvis AP showed soft tissue genous soft tissue mass extended via 

mass at right side of pelvis and erosion of greater sciatic notch which is typically 

sacrum. seen in nerve sheath tumor. 

  

Fig. 9. CECT of the pelvis reveals heterogenous _ Fig. 10. Bone window of the pelvis demonstrated 

enhanced mass at the same level widening and erosion of the foramen. 
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Fig. 11. and 12. Axial and coronal MRI of the pelvis showed heterogenous signal intensity soft tissue 

mass that is compatible with previous CT scan. The characteristic of the nerve sheath 

tumor is still noted. 
5     

Fig. 13. Gross specimen revealed smooth round 

encapsulated mass with some part of 

resected pelvic bone. 

DISCUSSION 

Neurofibromatosis is neurocutaneous 
syndrome that is inherited as an autosomal 

dominant that which virtually 100% penetrance.'! 
Mainly sarcomatous degeneration complicated 

neurofibromatosis are of nerve trunk origin 
and uniform composition. The other type of 
sarcoma which is lessly occured attributed to 
multipotentiated neurilemmal cells. They can 

produce fat, striated muscle, cartilage and 

  

examination disclosed Fig. 14. Microscopic 

abundant mitosis, pleomorphism and 

hypercellularity. All the 

suggested MPNST. 

findings 

osteoid by metaplasia and finally they will be 
rhabdomyosarcoma, liposarcoma or osteosar- 

coma.!!! 

About malignant peripheral nerve sheath 
tumor, it is developed in 2-29% of patients 

with NF-1.' The latent period is vary from 
weeks to 18 years.'? The causes are still unknown 
and the hypothesis that trauma and surgery
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predispose to sarcomatous degeneration remains 

unsubstantiated.''? They usually arise in deep 
structures’? so early detection can not be 
performed until symptoms are appeared. The 

disease has poor prognosis.'?**’* Location and 
histology do not seem to affect the prognosis.'” 

But some studies comment that deep location do."* 
Several diagnostic tools are established, CT scan, 

MR imaging and Ga-67 scanning for examples, 
but histologic section is still necessary for 
definite diagnosis. These lesions have tendency 

to grow slowly, local recurrence after excision and 
metastasis via blood stream especially to the 

lungs.‘ 

Either CT scans or MR imaging were 
analyzed about size, homogeneity, margin, 
pattern of enhancement and extension of the 
masses. Both patients had a huge mass at Rt. 

anterior chest wall and pelvic cavity respectively 
but the size did not give an indication of the 

likelihood of malignancy.'? Neoplasm inhomoge- 
neities on CT scan and MR imaging were seen in 

both patients. Low density component usually 
resulted from hemorrhage or necrosis!°!3:!4!6!7 
Benign neoplasms also mimic malignancy by 

inhomogeneity. Both patients have smooth 

border of masses, One had rib destruction and 
RML involvement. The other had sacral bone 
erosion. But MR imaging of the chest showed 
irregular border of recurrent tumor. So malignant 

tumors had either aggressive behavior such as 
an irregular, infiltrative border, bone destruction 

and RML involvement or non aggressive 

behavior such as smooth edge without surround- 
ing extension. Benign tumor also had the former 
feature but it is less obvious. 

Malignant tumors demonstrated peripheral 
and moderate enhancement. Extension could not 

predict malignant potential because one looked 
well capsulated without breaking through its 

margin. It showed extension from pelvic cavity 
to outside via greater sciatic notch which was 
suggestive of nerve sheath tumor. The other 

extended outward from its margin and invaded 
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surrounding structures. RML involvement and 

rib erosion were occured. In conclusion, there are 

no definite imaging criterias suggesting 
malignancy by CT scans or MR imaging. 
Although inhomogeneity, infiltrative margin or 
irregular bone destruction are more common in 
malignant neural neoplasm."° Finally they are still 
overlapped. But CT scans and MR imaging 

provide better structural delineation of the mass 

and its relationship to adjacent structures for 

surgical planning. The gross pathology of Rt. 
anterior chest wall mass is lobulated mass with 
invasion to Rt. hemidiaphragm, RML and rib. 

Pelvic mass is characteristic by lobulation with 
pseudocapsule. 

Neurofibroma in general population 
rarely changes into malignant schwannoma. 
NF-1 patients who have neurofibroma tend to 

occur sarcomatous degeneration so histologic 
diagnosis of MPNST is related to clinical mani- 
festation such as NF-1 patient and mass that 

arise in close contact with a peripheral nerve. 
Microscopic appearance of MPNST is hyper- 
cellularity, increased nuclear cytoplasmic ratio, 

hyperchromatic nucleus, abundant mitosis, pleo- 
morphism and necrosis of spindle cells. Malig- 
nant spindle cell tumors include MPNST, fibro- 

sarcoma, leiomyosarcoma and synovial sarcoma 
which can be differentiated from each other by 

immunohistochemical stains such as S-100 pro- 
tein. S-100 protein is an antigen that present in 

the cytoplasm of schwann cells. So this 
comfirmation is MPNST. Both patients have 
spindle cell tumors with positive staining for 

S-100 protein and microscopic appearance of 
MPNST as mentioned. Well capsulated pelvic 
mass is surrounding fibrous tissue which is looked 
like capsule from compression. Hence it is 

pseudocapsule. Heterogeneous areas in both 
mases are resulted from necrosis which are more 

obviously seen in the pelvic mass. 

The treatment of choice is surgical removal 
of the tumors but local recurrence and distant 

metastasis are still presented.
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IMAGING OF EXTRASPINAL TUBERCULOUS OSTEOMYELITIS 

Jariya THIRASAK,' Anchalee CHUROJANA,' Pipat CHIEWVIT,' 

Apichart ASAAVAMONGKOLKUL,’ Suchart BENJARASSAMEROTE.* 

Purpose: To describe the radiographic patterns of tuberculous osteomyelitis 

whereas extraspinal location was uncommon. 

Materials and methods: Five of twenty-two patients with pathological 

diagnosis of skeletal tuberculosis who had extraspinal lesions were retrospectively 

reviewed. All imaging techniques including routine plain radiographs, CT scan or MR 

imaging were evaluated. 

Results: Four patients had solitary lesion with different sites in phalanx, 

metacarpal bone, capitulum and ilium respectively. The other one had two lesions in 

bony pelvis. All had similar patterns of osteolysis with irregular borders and cortical 

violations. None had sclerosis or periosteal reaction. CT and MRI exhibited one 

sequestrum and one abscess extension into soft tissue. 

Conclusion: On the basis of radiologic appearance, the extraspinal tuberculous 

osteomyelitis is difficult to be differentiated from tumor and tumor-like conditions. CT 

or MRI can provide more information of sequestrum and abscess that is helpful for 

diagnosis and evaluation of extent of the lesion. 
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Tuberculous infection of musculoskeletal 

system is the least common manifestation of TB 

infection with reported frequency about 1-2%.' 

The patient of all ages can be affected without 
predilection for either sex. Musculoskeletal 

tuberculosis (TB) may be divided into tubercu- 

lous infection of bone, joints, or soft tissue.? The 

osseous TB can be further subdivided into more 

common spinal tuberculosis and uncommon 

extraspinal tuberculous osteomyelitis. 

There have been many reports of the 

imaging patterns of spinal tuberculosis with its 

classical or atypical features,** but only few that 
mentioned to those in appendicular skeleton and 

flat bone. So we reviewed the imaging appear- 

ances of these unusual site to assess whether they 

had any characteristics. 

MATERIAL AND METHODS 

In this retrospective study, the cases of 

tuberculous osteomyelitis were identified from 

revision of pathological reports in Siriraj 

Hospital over a two years period (January 1998 

to December 1999). The positive diagnosis of 

tuberculous osteomyelitis was based on a 

presence of caseous granuloma with or without 

positive AFB from surgical biopsy or removal 

specimens. 

  

'23 Department of Radiology, Orthopedics and Pathology, Faculty of Medicine, Siriraj Hospital, Mahidol University
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Table 1. Skeletal TB in Siriraj hospital 

  

  

Site No. of lesions 

Spinal TB 17 (77%) 

Extraspinal TB 5 (23%) 

Total 22 (100%) 
  

A total of 22 patients(11 women, 11 men) MR imaging in 2 cases. The chest film was taken 

were identified (Table 1). Seventeen patients in all patients. 

(77%) with spinal tuberculosis were excluded 

from the study. So five patients with extraspinal RESULTS 

involvement of bone were analyzed. Of these, 

positive AFB was established for the diagnosis in The 5 patients with extraspinal tubercu- 

2 cases. All patients had available imaging lous osteomyelitis were encountered in 23% of 

studies of involved bone as followings: plain skeletal TB cases, which were | man and 4 women 

radiographs in all cases, CT scan in 2 cases and_ (Table 2). 

Table 2. Patients with extraspinal tuberculous osteomyelitis 

  

  

  

Case Sex Age Site of lesions No. of Pulmonary 

(years) Lesions TB 

1 M 10 Prox. phalanx l - 

2 F 46 Capitulum l - 

3 F 20 Metacarpal | . 

4 F 23 Iliac bone l - 

5 F 51 pelvis 2 + 

The patients’ ages were range from 10-51 In the case of capitulum lesion, a 47-year- 
years with an average of 28 years. Four ofthe five old patient had 9 months of a tender swelling at 
patients had solitary lesion with different sitesin the right elbow. The well-defined border 
the phalanx, metacarpal bone, capitulum andiliac geographic bony destruction was seen radio- 
bone, respectively. The other patient had two _ graphically at the medial epicondyle of right 
lesions in the bony pelvis. The chest filmrevealed humerus without joint involvement (Fig. 1). 
pulmonary TB only in this case, which was Neither sclerosis nor periosteal reaction was 
occurred for 20%. evidenced. The diagnosis of bone tumor was the 

first impression. Subsequent CT scan showed 
In the first case with the lesion at proxi- | sequestrum that was not seen on plain film. So 

mal phalanx of 5" finger, it was not difficult to the infective process was included in differential 
diagnose because of the classic spina ventosa in _ diagnosis and finally proved pathologically. 
appearance including expansion and thinning of 
cortex with surrounding soft tissue swelling.’ About metacarpal lesion, the third patient 
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presented with painful swelling at the dorsum of 
right hand for I week. The plain radiograph 

demonstrated poorly marginated non-sclerotic, 
expansile geographic destruction at base of right 
2™ metacarpal bone with adjacent soft tissue 
swelling (Fig. 2). No sclerosis or periosteal 
reaction was seen. The adjacent MCP joint was 
not involved. Due to failure of medical treatment 
as inflammatory condition, CT scan was requested 
showing irregular border of osteolysis that was 
expansile causing very thinning and disruption of 
cortex. No periosteal reaction was revealed. 
After that, the open curettage was done and 
pathologically proved to be positive for AFB. 

The forth case was a 23-year-old man with 
right groin pain on movement for 6 months and 
palpable groin mass for 2 months. The plain 
radiograph revealed a well-defined large 
geographic bony destruction at right iliac bone 
with irregular border and without sclerosis (Fig. 
3). There was soft tissue mass at RLQ causing 
medial displacement of bowel gas. The malignant 
bone tumor was most likely provisional diagno- 
sis, so the MRI was obtained later for surgical 
planning. The study showed huge multiloculated 
soft tissue mass originated from right iliac bone 
with enhancing of its thicken wall and solid 
portion. The mass extended superiorly into the 
pelvic cavity displacing pelvic organs and psoas 
muscle, and inferiorly into groin region. The 
diagnosis of malignant bone tumor was now 
changed because of the appearance of that mass 
which was most likely to be an abscess. So an 
infective process was become the first in the 

Table 3. Imaging findings 
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differential diagnosis. Finally, the incisional 
biopsy was performed and obtained a large amount 

of draining pus. The pieces of bone and soft 
tissue were sent for cytology and the tuberculous 
bacilli were discovered. 

The last case was a 51-year-old female, 
who had 2 months of tenderness on movement of 
right hip. Plain film of pelvis exhibited geographic 
bony destruction at the right superior pubic 
ramus with ill-defined border, expanding and 
breaking cortex without sclerosis or periosteal 
reaction. Another suspected lesion was at the 
inferior right acetabulum appearing ill-defined 
osteolysis. The MRI was requested to define their 
extension and number of lesions, which showed 

2 lesions with broken cortex and no associated 
soft tissue mass. Due to patient’s history of 
pulmonary TB with positive sputum and chest 
film, so the diagnosis was most likely to be 
osseous TB. 

In all cases, the plain radiographs showed 
that the lesions were geographic lytic destruction 
with irregular border and no sclerosis or periosteal 
reaction (Table 3). Three of the five lesions were 
expanding and breaking cortex resulting to 
pathological fracture. All solitary lesions had 
associated soft tissue swelling. 

CT scan or MRI was performed in 4 
patients. Sequestrum was demonstrated from CT 
scan of the capitulum lesion, and large abscess 
was identified from MR imaging of the iliac wing 
lesion. 

  

  

Case  Typeof Marginal _ Periosteal Cortical Soft CT/ Additional 

destruction sclerosis reaction violation tissue MRI findings 

in plain film swelling 

1 geographic - - - + - - 

2 geographic - : - # CT  Sequestrum 

3 geographic - - a 7 Cr 

4 geographic . - + + MRI Abscess 

5 geographic - - 7: - MRI - 
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Fig. 1B. Axial non-enhanced CT scan reveals 

sequestrum not seen on plain film. 

(Black arrow head)   
1A 

Fig. 1A. Plain film of right elbow shows 

geographic bony destruction at medial 

epicondyle of right humerus. (Black 

arrow heads) 
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2A 

Fig. 2A. Plain film of right hand shows poorly marginated non-sclerotic, expansile geographic 

destruction at base of right 2" metacarpal bone. (Black arrow head) 

Fig. 2B. Axial non-enhanced 

CT scan shows 

irregular border, 

expansile osteolytic 

lesion causing very 

thinning and disrup- 

tion of the cortex. 

(White arrow heads)   
63
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Fig. 3A. Plain film of the pelvis shows well 

-defined large geographic bony destruc- 
tion at right lilac bonr with irregular 

border and no sclerosis. There is soft 

tissue mass at RLQ causing medial 

displacement of bowel gas. (Black 

arrow head) 

DISCUSSION 

TB was often overlooked as a possibility 

in the differential diagnosis of skeletal lesions. An 

average delay of 16 to 19 months between the 

initial symptoms and the diagnosis of skeletal TB 

was reported.’ It is generally accepted that 

skeletal involvement is caused by hematogenous 

dissemination of tubercle bacilli and any bone can 

be affected. The definitive diagnosis is made from 

a positive culture of tubercle bacilli from aspira- 

tion fluid or bone biopsy. 

In TB patients, there were reports about 

1-2% to be skeletal TB and 50-70% of these were 

spinal lesions.' In our study 11 of 22 patients 

(77%) are spinal TB and 5/22 patients (23%) have 
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3B 

Fig. 3B. T1l-weight MRI post gadolinium shows 

huge multilobulated mass originates 

from right iliac bone with enhancement 

of thicken wall and solid component. 

The mass is also extending superiorly 

into pelvic cavity and inferiorly into 

groin region. (Two white arrow heads, 

One black arrow head) 

extraspinal lesions. These unusual locations have 

been reported as a part of rare skeletal TB. 

In 1970, Davidson et al described osseous 

TB as small-localized area of osteoporosis that 

was often associated with surrounding sclerosis.* 

In 1979, Sathaphatayavongs B. published 

a report in Thailand.’ She presented 2 cases of 

osseous TB in long bone, that had the same 

pattern of multiple good outline cystic lesions with 

expanded border and mild degree of sclerosis.’ 

In 1982, Versfeld and Solomon reported 

17 bones and joints TB. The feature of bony TB
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included poorly defined round edge cyst-like 

lesion with minimal surrounding sclerosis.’ 

In 1990, Abdelwahab et al reported 3 

osseous TB that showed tumor-like lesion with 

sclerotic changes, periosteal reaction and seques- 

trum.'° 

In 1995, Yao and Sartoris claimed that 

tuberculous osteomyelitis of the extremities 

typically affected the metaphyses with radio- 

graphic findings of osteopenia, osteolytic foci with 

poorly defined edges, and minimal surrounding 

sclerosis.° 

The largest series had been of Hugosson 

et al in 1996 reported 10 patients with osseous 

TB.' All were irregular border lytic lesions with 

surrounding bone. Trabecular bone still present 

and no or little reactive bone formation. Minor 

periosteal reaction was present. 

Recent publications were reviewed by 

Ridley et al in 1998. The lesion of appendicular 

skeleton was lytic with little or no sclerosis and 

no periosteal reaction.” 

All reports since 1970 until recently had 

shown similar pattern of osteolytic destruction 

with minimal or no sclerosis. The border may be 

poorly defined or good outline. Sequestrum may 

be associated. The periosteal reaction is minimum 

or absent and pathological fracture is rare. 

This is in agreement with our study, in 

which the appearances of extraspinal tuberculous 

osteomyelitis are osteolytic destruction causing 

bony expansion with or without cortical violation. 

Minimal or no sclerosis can be encountered but 

no periosteal reaction. These radiographic appear- 

ances are non-specific and cannot be distinguished 

from other conditions. So, when this lesion is 

evident on plain film, the differential diagnoses 

of tumor and tumor-like diseases, osteolytic 
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metastasis, multiple myeloma, hyperparathyroid- 

ism and fungal infection should be included. 

The supplemental diagnostic hallmarks are 

including the present of abscess, sequestrum or 

pulmonary TB. The first two findings are 

generally accepted that represent the infective 

processes which are clearly demonstrated from CT 

scan and MRI. The presence of pulmonary TB. 

has been reported to occur in approximately 

12-50% of skeletal TB patients.' In this study we 

found that the frequency of pulmonary TB was 

20%. However, a normal chest film does not 

exclude skeletal TB and a history of tuberculous 

infection or exposure may or may not be present. 

CONCLUSION 

The conventional radiography remains the 

best initial diagnostic test and the most useful and 

least expensive modality for imaging of skeletal 

lesion. However, on the basis of radiographic 

appearance alone, the extraspinal tuberculous 

osteomyelitis has its own characteristics but not 

specific and difficult to be differentiated from other 

conditions. We highlight that CT and MRI can 

provide more information of sequestrum and 
abscess that is helpful for diagnosis and evalua- 

tion of the extent of this unusual lesion and also 

facilitating guided biopsy. 
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THE COUCH TURNTABLE TECHNIQUE IN LATERAL HEAD AND NECK 

IRRADIATION : A HOMOGENEITY OF DOSE DISTRIBUTION AND 

DOSE DELIVERED TO ADJACENT NORMAL TISSUES 

Lalida TUNTIPUMIAMORN, MSc. (Radiation Scince) 

Vinai POLWATSATIAN, BSc.(Radiological Technology) 

Udomsak KARNJANATHITIWORN BSc.. (Radiological Technology) 

ABSTRACT 

The objective of this study was to investigate for the uniformity of dose distri- 

bution and also the dose delivered to adjacent normal tissues compared between the 

Straight Field and the Couch Turntable technique in Cobalt-60 lateral head and neck 

irradiation. Doses were measured in an anthropomorphic wax phantom with TLD-100 

dosimeters. Measurements were performed three times in each technique and the 

analysis was done by normalizing doses at each measuring point as a percentage of 

dose at the reference point. From the study, the doses distribution homogeneities are 

satisfied in both techniques. The average doses were 95.38+7.41 in the technique of 

Straight Field and 95.07+8.15 in the technique of Couch Turntable. In the matter of 

doses to adjacent normal organs, it is likely that the use of Couch Turntable provided 

higher doses than the technique of Straight Field. Measured doses at brain tissue (under 
shielding blocks) in the technique of Couch Turntable was 45.74+11.83, at buccal 

mucosa was 65.18+5.24 and at lens was 5.05+14.8 respectively. Compared to the 

technique of straight field, the average measured dose were 30.39+5.39 at brain, 

56.10+6.56 at buccal mucosa, and 4.88+16.7 at lens. It is clearly shown that uses of the 

Couch Turntable to solve for the beam divergence do not affect on the dose distribution 

homogeneity when compared to the technique of Straight Field. But higher doses at 

adjacent normal tissues, especially at brain should be aware of. 

INTRODUCTION 

In the treatment of most head and neck 
tumors, irradiation of the regional lymph nodes 
is always necessary in order to complete irradia- 
tion of the diseases to prevent local recurrent. This 
is mostly accomplished by two lateral opposing 
fields including the primary tumor site and 
cervical lymph nodes. The third anterior split field 
that covers the lower neck and bilateral supraclavi- 
cular lymph nodes may also be used.'* Whenever, 
head and neck lateral fields are used together with 
the third anterior split field, the potential of 

overlapping doses at the junction of the fields are 
increased. Several methods have been used to 
eliminate the problem including the technique of 
couch turntable with the purpose of reduction of 
the overlapping doses from the diverging lateral 
fields. In this technique, the foot of the couch is 
rotated so that the caudal end of the two lateral 
fields parallel and cross the patient’s neck as a 
straight line. Study of Tuntipumiamorn L. and 
Polwatsatian V.* had presented that the technique 
of Couch Turntable in the head and neck irradia- 
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tion was able to improve the dose uniformity at 
the junction plane between the two lateral oppos- 
ing fields and the third anterior split field from 
112.56% to 103.69%. However, because of an 

uncommon beam geometry, this technique may 
affect on the dose distribution homogeneity and 
the dose delivered to surrounding organs. 

In this study we intended to investigate for 
the effect of couch turntable in the lateral head 
and neck irradiation on the dose distribution and 
also to access for the dose delivered to the brain, 

lens and buccal mucosa from this technique in 
comparison with those delivered by the Straight 
Field technique with our Cobalt-60 teletherapy 
machine. 

MATERIALS AND METHODS 

Studying the homogeneity of dose 
distribution and the doses to specific organs in this 
study required a phantom that provided for both 
the suitable measuring positions and also an 
adequate number of positions. An anthropomor- 
phic head and neck pliantom was newly made from 
paraffin wax and the accuracy in dose measure- 
ment between the two phantoms (old and new) 
were verified prior taking to be used in this study. 
After that, our routine lateral treatment fields were 

defined on the phantom with the simulator. (Fig 
1) Fifty-eight holes, 2.5 mm in diameter were 
drilled around different positions in different 
levels of the phantom for giving the spaces for 
the TLD-100 dosimeters (1x1x6 mm, rod shaped, 

Harshaw Company) to be put in. Thirty-nine 
points in 3 slices of the phantom representing for 
the upper, central and lower slices of the lateral 
treatment fields were filled with the TLD-100 
dosimeters to investigate for the dose uniformity 
(Fig 2). Fourteen measuring points at three 
different levels of the lateral superior beam edge 
was also chosen to access for the effect of the 
tilting beam geometry from the couch turntable 
to the dose that may deliver to the brain from the 
lateral fields (Fig 3). For buccal mucosa and lens, 

there were five and two measuring points respec- 
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tively. 

After having placed the TLD-100 into 
different positions in the phantom, it was 
irradiated at 80 cm SSD with Cobalt-60 
teletherapy machine. Measurements of doses were 
performed by the Straight Field technique and 
Couch Turntable technique. 

In the Straight Field technique, the angle 
ofa collimator and a treatment couch was at zero, 
while in the technique of Couch Turntable, the 
collimator angle was in the same position but the 
couch was turned to an angle of 5° in the direction 
to make the lower border of the divergence beam 

of radiation to be in the same straight line as the 
lower lateral neck field across the phantom’s 
neck.* 

Measurements were performed in each 
technique three times. To analyze the data, doses 
at each point will be normalized as a percentage 
to the dose at the reference point. The reference 
point here was set at the midline of head and neck 
phantom at the level of field center and dose 
delivered to this point was 100 cGy from each 
port. 

  

nasa 

Fig. 1. Anthropomorphic head and neck paraffin 

wax phantom
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Fig. 2. Diagram shows the TLD positions in the 

three different levels of lateral head and 

neck treatment field to investigate for the 

dose homogeneity. The total number of 

measuring points was thirty-nine. 

RESULTS 

The anthropomorphic wax phantom used 

in this study do not represent for the tissue 

inhomogeneity as in the Alderson rando phantom. 

Therefore, verification in the accuracy of dose 

measured in our paraffin wax phantom was 

necessary. We found that the accuracy of doses 

measured in our wax phantom was acceptable. The 

doses measurements in both phantoms were 

shown to be different within + 5%. 

The results for the investigation of dose 
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Fig. 3. Diagram shows fourteen measuring 

positions in three different levels of the 

lateral superior beam edge to access for 

the dose delivered to brain tissue (under 

shielding blocks) 

distribution homogeneity, no difference of the 

results in both techniques of Straight Field and 

Couch Turntable was detectable. Measured doses 

at point by point in both techniques were much 

closely the same. 

The average measured doses in the 

Straight Field technique was 95.83+7.41 and 

95.07+8.15 in the technique of Couch Turntable. 

Data of measured doses in three different slices 

were presented in Table I.
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Table I. The measured doses in three different levels of the lateral head and neck treatment field 

compared between the technique of Straight Field and Couch Turntable. 
  

  

  

  

Site Number of Measuring Points % Averaged Dose 

Straight Field Couch Turntable 

Upper slice 4 84.99+1.88 84.46+2.45 

Central slice 20 95.36+5.19 96.21+4.75 

Lower slice 1S 92.39+8.67 95.78+6.50 

Meant SD 39 95.38+7.41 95.07+8.15 
  

Table II-IV presented data for dose 

measured at the adjacent organs. We found that 

the doses delivered to brain and buccal mucosa 

was higher in the technique of Couch Turntable 

than in the technique of Straight Field. While the 

doses scattered to lens from both techniques were 

quite equal. 

It was noted that, the data of the measured 

doses at different points recorded in Table II were 

higher in the Couch turntable technique than the 

Straight Field technique, especially at the 6 

measuring points (# 2, 5, 6, 9, 12,13) are 

remarkably high. All these 6 points previously 

mentioned were located near the sagittal midplane 

of the phantom. 

Table II. Doses measured at brain compared between the technique of Straight Field and Couch Turn- 

table 

  

Measuring Points % Averaged Dose 
  

  

  

Straight Field Couch Turntable 

l 22.25+4075 32.03+8.64 
2" 37.31+26.36 66.89+5.49 
3 29.65+11.80 39.09+17.45 
4 36.08+59.62 36.53+30.01 
5* 39.40+30.47 64.81+8.75 
6* 32.83+22.27 65.18+3.75 
7 27.26+13.11 35.43+8.91 
8 34.56+8.07 37.54+19.51 
9* 35.07+42.45 54.49+31.45 
10 25.59+42.65 39.05+29.26 
1] 24.71+31.86 35.86+8.42 
12* 27.85+46.05 47.10+12.32 
13* 25.67+61.21 47.92+21.26 
14 27.28+74.81 38.37+27.04 

Mean+SD 30.39+17.7 45.74+26.8 
  

* Measuring points that presented remarkbly higher dose. 
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Table III. Doses measured at lens compared between the technique of Straight Field and Couch 

Turntable 

Site % Averaged Dose 

Straight Field Couch Turntable 

Left lens 4.30+7.54 4.52+2.10 

Right lens 5.45+5.27 5.58+0.99 

Mean+SD 4.88+16.7 5.05+14.80 

  

Table IV. Doses measured at buccal mucosa compared between the technique of Straight field and 

Couch turntable 

  

Measuring Point % Averaged Dose 
  

  

  

  

Straight Field Couch Turntable 

l 61.02+10.52 60.92+10.13 
2 65.00+10.52 71.42+10.52 
3 53.61+16.86 65.92+13.22 
4 54.99+18.31 68.68+15.55 
5 45.88+22.85 58.95+19.16 

Mean+SD 56.10+6.56 65.18+5.24 

DISCUSSION 

The use of couch turntable in the lateral 
head and neck irradiation was proved to be an 

effective method to solve for a problem of lateral 
beam divergence. It is interesting that this 

technique is simple, easy to be used, no need of 

extra accessory and applicable to all kinds of 

teletherapy machines, 

Anyhow, the tilting beam geometry raised 

a question of whether the dosage distribution in 

the treatment volume is still be uniform or not. 

And also the doses to the normal surrounding 

structures obtained by this technique are still 

71 

acceptable or not. 

For the results obtained in this paper, we 

found that by turning the treatment couch 5° to 

make the inferior border of the lateral treatment 

field to match with the superior border of the 

anterior supraclavicular field do not affect on the 

dose homogeneity of the area to be treated. 

The overlapping field between the right 

and the left superior beam edge at the midline of 

the head may be the hot spot of the Couch 

Turntable technique. Thereby, the 6 measuring
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points located near the midplane of the phantom 

had shown significantly higher doses in the 

technique of Couch Turntable than in the 

technique of Straight Field. The highest dose point 

in this region from the measurements, was about 

2/3 of the dose at the reference point. 

CONCLUSION 

In the institute that Cobalt-60 machine are 

being used for lateral head and neck irradiation, 

the Couch Turntable technique may be considered 

to be used as an alternative to other techniques in 

solving the problem of beam divergence. It 

provided a dose homogeneity both at the junction 

plane between the upper and lower cervical fields 

and also the treatment volume to be irradiated. 

But the surrounding normal tissues, especially the 

brain, should be well aware of if this technique 

are being applied. 
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DETECTION OF ACUTE CEREBRAL ISCHEMIA WITH 

Tc-99m APCITIDE SCINTIGRAPHY 

Supatporn TEPMONGKOL, M.D. 

ABSTRACT 

The established indication of Tc-99m apcitide scintigraphy is to detect deep 

venous thrombosis. However, due to its mechanism of binding to GP IIb/IIla receptor 

on activated platelet, imaging of acute cerebral thrombosis is possible. This is a case 

report of acute ischemic stroke patient with right leg swelling who was referred to have 

Tc-99m apcitide scintigraphy for diagnosis of deep venous thrombosis. The scan showed 

no abnormal uptake in both legs but, interestingly, uptake in the left parieto-occipital 

region. This corresponds to clinical and the computer tomographic finding of acute 

ischemic stroke in the same area. With the use of Tc-99m apcitide scintigraphy, the area 

of acute cerebral ischemia and its causes can be synchronously identified. Various causes 

of progressing stroke may also be differentiated at the same time as well. 

Key Words : stroke, platelet membrane glycoprotein (complex IIB-IITA), radionuclide imaging 

INTRODUCTION 

P280 is a synthetic peptide containing an 

arg-gly-asp (RGD) sequence, which enables the 

binding to the GP IIb/Illa receptor expressed on 

the activated platelets.' It has been successfully 

used for the detection of acute deep venous throm- 

bosis'* °°? for many years by mean of Tc-99m 
apcitide scintigraphy. There has not been any case 

report of application in acute cerebral ischemia. 

CASE REPORT 

A 64-year-old female patient with 

underlying diabetes mellitus and old cerebral 

infarction presented to the hospital with drowsi- 

ness and dysarthria for 2 days. Her general physi- 

cal examination was unremarkable. The neuro- 

logic examination revealed sensory aphasia and 

jargon speech. Others were unremarkable. CT scan 

(Fig. 1) revealed very low density area involving 

gray and white matter at right temporo-occipital 

lobe adjacent to the occipital horn of the right 

lateral ventricle with adjacent volume loss 

consistent with old infarction. There was also a 

wedge shaped low-density lesion occupying the 

left parieto-occipital area. This was interpreted as 

a recent infarction. Then low molecular weight 

heparin 0.4 mL. was given subcutaneously every 

12 hours. Two days afterward, the patient devel- 

oped upper gastrointestinal hemorrhage. Gastros- 

copy revealed erosive gastritis. Low molecular 

weight heparin was withdrawn. One day later, the 

patient developed right leg edema. The patient was 

sent to nuclear medicine division to perform 

scintigraphy for diagnosis of deep venous throm- 

bosis. 
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MATERIAL AND METHOD 

After informed consent was obtained from 
the patient, the whole body scintigraphy was done 

at | hour and 3 hours after 740 MBq (20 mCi) 

Tc-99m apcitide (Acutect — Diatide, Inc.) 

intravenous injection. The gamma camera used 

was a single-headed GE-CAMSTAR équipped 

with a low-energy, high resolution parallel hole 

collimator. Data were collected using 20% 

energy window centered at 140 keV ina 128x128 

matrix. Static left lateral view was acquired using 

preset count of 300,000 counts. Then right lateral 

view using the same time required for left lateral 

  
Fig. 1. Brain CT of the patient 2 days after stroke 

onset showing a wedge-shaped low 

density lesion occupying the left parieto 

-occipital area which was acute ischemic 

infarction and a very low density area 

involving gray and white matter at right 

temporo-occipital lobe with adjacent 

volume loss, consistent with an old 

infarction. 
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view was acquired. 

RESULT 

The result of Tc-99m apcitide scintigra- 

phy was negative for acute thrombosis at both 

lower extremities but, strikingly, an area of 

abnormal uptake was seen at the left parieto 

-occipital region on | and 3 hours images (Fig. 2) 

which was the same area as the recent infarction 

revealed on CT scan. 

  

Fig. 2. Static right and left lateral views of the 

skull revealed a focus of abnormal uptake 

at the left parieto-occipital region (arrow).
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DISCUSSION 

Tc-99m apcitide is indicated for 

scintigraphic imaging of acute deep venous throm- 
bosis due to its preferential binding to glycopro- 

tein (GP) IIb/IIIa receptors found on activated 

platelets.'?* Though, this is a functional rather than 
morphologic imaging which theoretically could 

detect acute thrombosis anywhere in the body. For 

stroke, there were some studies using this agent 

to identify intra-arterial thrombi associated with 

carotid atherosclerosis.’ There has not been any 

study reporting the clinical relevance of this agent 

for intracerebral stroke. The question arose 

whether this agent passes blood-brain-barrier or 

not. Imaging of the whole body did not show any 

uptake in the normal brain. There were some 

reports of brain tumor Tc-99m apcitide uptake.'°-"' 
Binding was proven to be due to receptor 

-mediated mechanism not the non-specific 

trappping or blood-brain-barrier leakage. 

In this patient the diagnosis was 

Wernicke’s aphasia. The CT scan showed a new 

infarcted area at the left parieto-occipital region 

and an old infarction at right temporo-occipital 

lobe. The Tc-99m apcitide scintigraphy which was 

performed 5 days after stroke onset showed 

uptake only at the area of recent infarction, not 

the old infarcted area. This can be explained by 

the fact that platelet aggregation increases 

significantly within 10 days after ischemic stroke 

or TIA but then returns to normal." So that if the 
uptake is really due to binding to the receptor on 

activated platelets, like in brain tumors, identifi- 

cation of early (within 24 hours) acute ischemic 

stroke is possible. This may be the advantage over 

CT scan in this period. We may also pick up the 

patients with TIAs and differentiate it from other 

causes of acute focal neurologic deficits such as 

seizures Or migraine. Thus it needs to be proven 

whether Tc-99m apcitide scan were positive or not 

in early stroke and TIA. Furthermore, we might 

be able to early differentiate progressive 

TIA = Transient Ischemic Attack 
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thrombosis" from progressive cerebral edema," 
or hemorrhagic infarction,'* all of which are causes 

of progressing stroke in cerebral ischemia. Simul- 

taneously, carotid atherosclerosis? or mural throm- 

bus'® in myocardial infarction which are causes 

of ischemic stroke may be identified by imaging 

activated platelet as well. 

Thus, scintigraphic imaging with °™Tc- 
apcitide should be a promising mean to evaluate 

patient with cerebrovascular disease in terms of 

diagnosis, not only for identifying the area of 

involvement but may also for exploring the causes. 

However, mechanism of uptake and time interval 

of optimal uptake in acute ischemic stroke needs 

to be clarified. 
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ROLES OF NUCLEAR MEDICINE IMAGINGS IN DIAGNOSIS 

MULTIPLE ENDOCRINE NEOPLASIA TYPE 2a: 

A CASE REPORT 

Kanaungnit KINGPETCH ',M.D., Makumkrong POSHYACHINDA ' ,M.D., 

Sasitorn SIRISALIPOCH ', M.D. 

ABSTRACT 

Multiple endocrine neoplasia type 2a (MEN 2a) 1s rare, with complex disorders. 

MEN 2a is characterized by medullary thyroid carcinoma in combination with 

pheochromocytoma and hyperparathyroidism. We report a case of 48-year-old woman 

who had a severe hypertension. Physical examination revealed a painless enlarged 

thyroid gland and palpable abdominal mass. Hyperparathyroidism was diagnosed by 

elevated serum calcium level and parathyroid hormone level. °’""Tc-pertechnetate 

thyroid scinitigraphy showed 2 hypofunctioning nodules at both thyroid lobes but both 

nodules were hot on '*'l MIBG imaging. '*'I MIBG imaging also revealed intense 
uptake at both enlarged adrenal glands. Medullary thyroid carcinoma and pheochro- 

mocytomas were subsequently proved by pathologic sections. Double phase ”™" Tc 

sestamibi parathyroid scintigraphy showed intense uptake at the right side of lower 

neck, suggesting parathyroid adenoma or hyperplasia. In conclusion,nuclear medicine 
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imaging is very useful in the diagnosis of MEN 2a. 

Key Words : multiple endocrine neoplasia , MEN 2a , nuclear medicine imaging, '*'l -MIBG 

INTRODUCTION 

The multiple endocrine neo-plasia (MEN) 

is a rare disease. It is divided into two categories: 

MEN type | and MEN type 2. The MEN type 2 is 

further divided into MEN 2a and MEN 2b. The 

association of medullary thyroid carcinoma with 

unilateral or bilateral pheochromocytomas and 

less common with parathyroid hyperplasia or 

adenomatosis is termed MEN 2a.'? 

We report a woman with MEN 2a. The 

presented case illustrates the important role of 

nuclear medicine in the diagnosis of endocrine 

neoplasms associated with MEN 2a. 

CASE REPORT 

A 42-year-old-woman was refered to 

Chulalongkorn Memorial hospital because of a 

severe hypertension. She had loss of weight 

(approximately 11 kg. in 2 months), palpitation, 

sweating, headache, tremor of hands and exhaus- 

tion for 7 months. One month prior to admission, 

her headache and palpitation became more severe 

with high blood pressure. On admission, her BP 

was 230/150 mm Hg, heart rate was 108/min and 

she looked chronically ill. On physical examina- 

tion, thyroid gland was enlarged with nodular 

surface, firm consistency. A mass at left side of 

abdomen was found by bi-manual palpation. 

  

' Division of Nuclear Medicine . Department of Radiology. Faculty of Medicine. Chulalongkorn University
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Laboratory findings showed increased 
levels of serum calcium (12.1 mg/dl), CEA (202 

ng/ml), PTH (79.47 pg/dl), calcitonin (2511.77 pg/ 

ml) and urine VMA (22.54 microgram/24 hrs). 

Thyroid function test was within normal limit. 

Ultrasonography of thyroid gland showed 

multinodular goiter with a few propable 
degenerated nodules. *"Tc-pertechnetate thyroid 

scintigraphy revealed enlargement of thyroid 

gland with two hypofunctioning thyroid nodules 

(figure 1). Double-phase *™Tc-sestamibi parathy- 
roid scintigraphy suggested an adenoma or hyper- 

plastic parathyroid gland (figure 2).°" Tc-MDP 
bone scintigraphy revealed no metabolic bony 

disease but demonstrated abnormal radiotracer 

uptake at thyroid gland (figure 3). MRI of whole 

abdomen showed well-marginated mixed solid 

and partly cystic bilateral adrenal masses with 

heterogenous enhancement. Whole body imaging 

JAN. - APR. 2002, Volume VIII Number I 

with '3'I-metaiodoben-zylgaunidine (MIBG) 
showed two focal areas of high activity at thyroid 
gland and enlargement of both adrenal glands 
(figure 4). 

Bilateral adrenalectomy was done, the 

tumor in the left and right adrenal glands weighed 
265 gm. and 70 gm. respectively. The histopatho- 

logic finding was bilateral pheochromocytomas. 
Total thyroidectomy and subtotal parathyroidec- 

tomy with implantation of the parathyroid glands 
into the left forearm were subsequently performed. 

Pathological section revealed medullary 

carcinoma of thyroid gland with foci of calcifica- 
tion. Surgical finding of parathyroidectomy shows 
enlargement of the right upper parathyroid gland 

but the right lower parathyroid gland cannot be 

identified. The other parathyroid glands on the left 
side are normal. 

  

Fig. 1. °"Tc-pertechnetate thyroid scintigraphy shows 2 

hypofunctioning thyroid nodules (arrows) at both 

thyroid lobes.



THE ASEAN JOURNAL OF RADIOLOGY JAN. - APR. 2002. Volume VIII Number I 

  

Fig. 2. Double-phase "Tc-MIBI parathyroid 

scintigraphy ; The delayed 2—hour after 

injection image shows intense uptake of 

radiotracer atthe right side of lower neck 

(arrow). 

  

Fig. 3. °"Tc-MDP bone scintigraphy reveals normal 

radiotracer uptake throughout whole body skeleton 

but abnormal radiotracer uptake is noted at thyroid 

gland (arrow). 
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antericr 

Fig.4. Whole body ''I-MIBG scintigraphy 
shows two focal areas of intense uptake at 

thyroid gland (black arrow) and both 

enlarged adrenal glands (white arrows), 

which were subsequently proved to be 

medullary thyroid carcinoma and 

pheochromocytoma respectively. 

DISCUSSION 

The patient had a triad manifestations of 

multiple endocrine neoplasia type 2a (MEN2a): 

medullary thyroid carcinoma, pheochromocyto- 

mas and primary hyperparathyroidism. This 

syndrome is a rare, complex and potentially 

lethal disorder, so that early recognition and 

diagnosis is very important. MEN 2a is inherited 

by an autosomal dominant mode of transmission.’ 

However, many patients, including the patient 

reported here developed this syndrome from 

spontaneous mutation. 

The most common manifestation and, 

indeed ,the hallmark of MEN 2a is hyperplasia of 

thyroidal C-cells, which progresses through 

several intermediate stages until finally develop- 

ing into medullary thyroid carcinoma (MTC). 
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Twenty percent to 50% of affected individuals 

develop unilateral or bilateral pheochromo- 

cytomas, and 10% to 20% develop parathyroid 

hyperplasia or multiple parathyroid adenoma.** 

MTC originates from para-follicular cell 

(C-cells), which synthesize, store, and secrete 

calcitonin.’ The clinical presentation is usually a 

unilateal or bilateral nodules or thyroid mass. A 

fine needle aspiration typically shows cytologic 
changes which is characteristic for MTC and can 

be confirmed by immunocytochemical staining for 

calcitonin. Serum calcitonin greater than 1000 pg/ 

ml in association with elevated carcinoembryonic 

antigen (CEA) level is also used for diagnosis of 

MTC. In particular, determination of the serum 

calcitonin value stimulated by intravenous penta- 

gastrin or calcium infusion is the prefered screen- 

ing test for patient who is at risk for MTC. 

Metastases to cervical or mediastinal lymph 

nodes are found in one half of the patients with a 

palpable enlarged MTC at initial presentation. 

Distant metastases to lung, liver, or bone most 

commonly occur later in the disease course .*° 

Metaiodobenzylgaunidine (MIBG) has 

molecular structure similar to the adrenergic 

hormone neurotransmitter, norepinephrine (NE). 

The uptake, storage and release of NE and MIBG 

take place in the chromaffin granules.’ MIBG 

labeled with radioiodine ('*' I or '** I) can be used 

to image pheo-chromocytoma and other 

sym-patho-medulla neoplasm.* ''I-MIBG also 

may protray primary’ and metastatic MTC.'° 

Because the embryonic orgin of the adrenal 

medulla and thyroid C-cell are similar, both may 

exhibit the capacity to sequester '*' I-MIBG. 

Sensitivity of MIBG for diagnosis MTC 

is about 30%, but its specificity is high.'''* Clarke 

et al '' compared the uptake of °"Tc(V) DMSA, 

'S'1-MIBG and *™Tc-MDP in patients with MTC 
and showed that °°"Tc(V) DMSA was the most
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sensitive agent for detecting sites of MTC. %™ Tc- 
MDP is useful for evaluation of bony metastases 

and extraoxeous metastases in MTC." Total 
thyroidectomy is mandatory for treatment of MTC, 

however, pheo-chromocytomas should be 

removed before thyroid surgery." 

MTC = Medullary Thyroid Carcinoma 

The adrenal medulla in MEN2a apparently 

undergoes morphologic changes that are similar 

to those of the thyroid C-cells with diffuse or 

nodular hyperplasia as precursors of pheochro- 

mocytoma.'* The early clinical features of pheo- 

chromocytoma in MEN 2a are inter- mittent head- 

ache, palpitation and nervousness ; hypertension 

is uncommon.'® Increased urinary excretion of 

epinep-hrine and an increased ratio of epineph- 

rine to norepinephrine excretion in 24-hr. urine 

sample are the first abnormalities noted.'’ In most 
patients with pheochromocytoma, the increase in 

urine metabolites such as urine VMA is consider- 

able, often to more than three times of the normal 

range.'* The specificity and sensitivity of urine 

VMA is 80-100% and 70-90% respectively.!?7° 

The diagnosis of pheochomocytoma is 

further confirmed by computed tomography (CT), 

magnetic resonance imaging (MRI), '*'I-MIBG 
scan. Scanning with "'I-MIBG is useful for 

confirming the presence of functioning intra- 

adrenal chromaffin tissue and the exclusion of the 

rare extra- adrenal pheochromocytoma.?!” In the 
study of Quint LE et al,?* MIBG scanning had a 
sensitivity of 100% (20/20). The sensitivity of 

MRI was 90% (18/20), and CT scaning was 70% 

(14/20). Scanning with CT is relatively insensi- 

tive in detecting extra- adrenal pheochromocyto- 

mas elsewhere in the abdomen or the chest, while 
MIBG scan is outstandingly sensitive in localiz- 

ing pheochromocytomas in both areas.”* 

Ifa unilateral pheochromocytoma is found, 

the contralateral adrenal gland is inspected at 
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surgery and removed only if the gland is nodular 

or enlarged.** This selective approach may 

prevent or postpone the necessity for glucocorti- 

coid and mineralocorticoid replacement. Because 

of the 50% likelihood that nonaffected adrenal 

glands will develop a pheochromocytoma within 

10 years, some advocate bilateral adrenalectomy 

at the time of first operation.”° 

Primary hyperparathyroidism is confirmed 

by elevated serum calcium level with an inappro- 

priately elevated serum parathyroid hormone 

level.?”? Bone scintigraphy may show slight 
generalized increased activity with high bone to 

soft tissue ratio but rarely more obvious metabolic 

features and twenty-four—hour whole body 

imaging is more sensitive.** Because most cases 

of primary hyperparathyroidism are mild and 

asymptomatic, the high generalized uptake is not 

a consistent finding and the bone scan should not 

be used for diagnosis. In clinical practice, the 

detection of hyperparathyroidism is most likely 

occurred when a bone scan is performed as part 

of the investigation of hypercalcemia.” 

An experienced surgeon will render a high 

cure rate (greater than 95%) in surgery for 

sporadic hyperparathyroidism even without 

preoperative steps to localize the abnormal 

parathyroids.*® Success is harder to achieve in 

MEN, because all parathyroid tissue must be 

located. Preoperative localization imaging of 

intrathyroid parathyroid glands or extrapara- 

thyroid gland is needed before surgery.*' Double 
phases *™Tc-sestamibi (MIBI) has been reported 
to significantly increase the reliability of scinti- 

graphic localization of hyperfunctioning parathy- 

roid tissue.*?*> The mechanism is different 

biokinetic handling in thyroid and parathyroid 

tissue. The difference in uptake may be explained 

by the number of mitochondria in the cells where 

adenoma and hyperplastic gland have in large 

number.** Chiu et al ** suggested that °'"Tc- 
sestamibi is sequestered in the cytoplasm and
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mitochondria. Joseph et al** showed sensitivity of 
double phases °°"Tc-sestamibi in the detection of 

adenoma and hyperplastic gland to be 80% and 

60% respectively. Hyperplasia is more difficult 

to be evaluated because of varying criteria for 

positive diagnosis. Strict criteria was defined that 

four parathyroid glands were detected scinti- 

graphically. Loose criteria define a positive result 

that more than one parathyroid glands were 

demonstrated in the scan. Rodriquez et al*’ 
reported that dual phases MIBI sensitivity is 

greater than ultrasonography and CT, but similar 

sensitivity and greater specificity for MIBI, as 

compared with MRI. MRI has a high cost and low 

specificity. 

Limitation of double-phases technique is 

related to the presence of parathyroid adenoma 

with a rapid °™Tc-sestamibi wash-out, similar to 
that of thyroid tissue; this condition can cause 

false-negative scintigraphic result.°’ Another 
limitation is related to thyroid nodules which can 

be *™Tc-sestamibi avid regardless of whether they 

are benign or malignant. Such nodules may trap 

and retain the tracer for a prolonged time, as do 

parathyroid adenoma, causing false-positive 

result.*? 

As we know an autosomal dominant 

inheritance in MEN2a, screening test should be 

done in all relatives of the patient. Identification 

of point of mutation of the RET proto-oncogene 

now makes it possible to identify gene carriers 

with 100 per cent accuracy in families with a 

proven mutation.“ 

In conclusion, patient with the MEN2a 

syndrome manifest a spectrum of endocrinologic 

abnormalities. Radio-nuclide imaging is useful in 

the detection of MTC, pheochromocytomas and, 

primary hyperparathyroidism. Death is related to 

either metastatic MTC or pheochro-mocytoma. 

Therefore, early diagnosis and recognition of the 

tumors in the patient is very important. 
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PERICARDIAL CYST, A CASE REPORT 

M. Puvaneswary MB, BS; F.R.CR.' G. Oldfield MB, BS; F.R.A.CP? 

A 83 year-old woman was referred for 

evaluation of a left paracardiac mass. She had a 

history of hypertension and bronchiectasis involv- 

ing the right middle lobe. The blood pressure was 

160/90 mm Hg, and the heart rate was 80 beats / 

min and regular. The heart sounds were normal 

and there was no audible murmur and the jugular 

vein pressure was not elevated. Routine labora- 

tory values were unremarkable. 

An electrocardiogram revealed a normal 

sinus rhythm and left axis deviation due to left 

anterior hemiblock. A chest roentgenogram dem- 

onstrated mild cardiomegaly and partial collapse 

consolidation of the right middle lobe and a large 

left paracardiac mass. A computed tomographic 

scan (CT) of the chest demonstrated a well-mar- 

ginated cyst in the anterior pleuropericardial space 

distinct form the adjacent heart and vasculature 

(Fig. 1). 

The magnetic resonance imaging (MRI) 

demonstrated a lobulated well-marginated non-en- 

hancing mass (Fig. 2a) measuring 7.5x12x11.5 cm 

in the anterior mediastinum with intermediate sig- 

nal intensity in T1-weighted turbo spin echo (T1- 

W TSE) (Fig. 2b) and T2-W TSE sequences (Fig. 

2c). The pericardium was well seen adjacent to 

the mass. There was bronchiectasis and collapse 

consolidation of the right middle lobe. 

Because of the atypical features of the cys- 

tic mass an aspiration was performed under CT 

guidance. Approximately 300 ml of milky fluid 

was aspirated. 

The biochemical analysis of the fluid re- 

vealed an elevated protein of 10 gm/L, CK 0/UL, 

LD 2u/L, cholesterol 0.l1mmol/L, glucose 

3.3mmol/L. Microscopy demonstrated 135x10 L 

white cells and 25x10 /L red cells. Microbiology 

and culture were unremarkable. 

  

Fig. 1. Axial post-contrast CT scan demonstrates 

right middle lobe bronchiectasis and 

anterior pericardial cyst. 
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2a 

Fig. 2a. Sagittal post-contrast Tl-weighted MRI 

image. Non-enhancing pericardial cyst. 

(arrow), post cm _ pericardial cyst; 

post-contrast pericardial cyst. 

   2b 

Fig. 2b. TSE Tl-weighted axial image, (C) TSE T2-weighted coronal image. 

Large lobulated well-marginated intermediate signal intensity anterior pericardial cyst. Right 

middle lobe bronchiectasis. (arrow); pericardial cyst. 
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