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ADRENAL VASCULAR (ENDOTHELIAL) CYST: A CASE REPORT AND
LITERATURE REVIEW

Wattanawan EUAPITAKSAKUL!, Surasuk TAWIPORNCHAF,
Benjaporn CHAIWUN?

ABSTRACT

Adrenal vascular (endothelial) cysts are rare adrenal lesions. Herein, we reported a
case of adrenal endothelial cyst in a 30-year-old pregnant woman. The patient had a 10-day
history of left upper quadrant pain. Abdominal ultrasonography and computed tomography
showed a huge hemorrhagic cystic lesion superior to the left kidney. Calcified cyst wall with
internal septae was also noted. The microscopic examinations revealed multiloculated cysts
lined focally by benign flattened endothelial cells. The general feature, differential diagnosis,
pathogenesis, and management of adrenal cysts were discussed.

INTRODUCTION

Adrenal vascular (endothelial) cysts are rare.'
They vary greatly in size from microscopic to more
than 50 cm in diameter. Symptoms, particularly in large
cysts, are usually associated with compression effect
to surrounding visceral organs, leading to pain and
vague abdominal symptoms. On the contrary, smaller
ones are incidentally found during the evaluation of
unrelated abdominal conditions. Clinically, the
differential diagnosis of adrenal vascular cysts is
diverse, including any lesion that can present with
upper abdominal mass for instance, adrenal
neoplasms, hepatic cysts and hemangiomas, polycystic
kidneys, hydronephrosis, cystic renal cortical
adenomas and carcinomas, Wilms' tumor, pancreatic,
mesenteric and urachal cysts, and retroperitoneal
tumors. Our aim was to report a rare case of adrenal
vascular cyst recognized by ultrasonography and
computed tomography.

CASE REPORT
Clinical information:

A 30-year-old woman with 15-week gesta-
tion pregnancy presented to the gynecological
service with a 10 days history of left upper quadrant
pain. Physical examination revealed a positive left
kidney's punch. The basic laboratories were normal.
The abdominal ultrasonography (US) showed a
well-defined 10x15 cm thin wall cystic mass with
hemorrhagic content over the left suprarenal region
(figure 1). The left kidney was displaced downward
to the left lower quadrant of the abdomen. Both
kidneys were grossly unremarkable. The computed
tomography (CT) revealed a huge 10x13x15 cm
hemorrhagic cystic mass at the left suprarenal region
with enhanced internal septae after contrast adminis-
tration (figure 2). According to the findings, a provi-
sional diagnosis was hemorrhagic adrenal cyst.
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Fig. 1 Ultrasonography shows a well-defined thin
wall cystic mass (arrow) with hyperechoic
content. A small calcification at cyst wall is
also shown.

Fig. 2 (A and B) Non-enhanced CT scan through left suprarenal region shows
a large heterogeneous mass at the left suprarenal region
with anterior displacement of the pancreas. The high attenua-
tion areas consistent with hemorrhage. Calcifications in the
wall of the mass (arrows) are shown. (C and D) Contrast-
enhanced CT scan shows a well-delineated internal septae.
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Because the cyst was larger than 5 cm in
diameter, an exploratory laparotomy was performed.
Intraoperatively, a huge transparently thin wall cyst
filled with 1300 ml of hemorrhagic fluid was found in
the left retroperitoneal space. Since, the inferior margin
could not be separated from the left kidney, the cyst
and the left kidney were removed (figure3).
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The histopathologic study revealed
multiloculated cysts focally lined by benign flattened
endothelial cells. The cyst contents consisted of bloody
materials. The intervening stroma focally revealed
benign adrenal tissue as well as focal hemorrhage.
No definite malignancy was observed (figure 4).

endothelial cells (arrow) with sheets of benign adrenal cortical cells in the stroma (astrix)
(H&Ex200) (B)
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DISCUSSION

Adrenal cysts are rare tumefactive lesions,
with the reported incidence of 0.06-0.18%? They can
occur at any age, but are more commonly seen in the
fifth and sixth decades of life.' Less than five percent
of the cases occur in children.’ Females are more
affected than males. The adrenal cyst is often noted
unilaterally, in which it is more commonly seen on the
right side; only 5 -8% is bilateral. Symptoms and signs
are usually nonspecific, such as dull flank pain,
epigastric distress or indigestion, and a palpable
abdominal mass.* Occasionally, these might accom-
pany with constitutional symptoms, for example
malaise and weakness. Fever with leukocytosis is rare.
Intracystic hemorrhage can result in anemia and a
slowly growing abdominal mass.'

Adrenal cysts have been classified into four
major types, including endothelial cyst, pseudocyst,
epithelial-lined or true adrenal cyst, and parasitic
cysts.' Among those, the endothelial cysts are the most
common reported (45%), in which they typically
originate from lymphatic vessels, called
lymphagimatous cysts (41%). However, some can
rarely derived from capillaries, named angiomatous
cysts. Adrenal endothelial cysts are usually
incidentally found, but in exceptional cases might
present with hypertension.® Acute complications such
as hemorrhage, rupture, and infection are possible.
Plain radiographs show mural calcifications in 15%
of the cases.® Although the cyst wall is thin and smooth
containing homogenous liquid contents, it, sometimes,
shows slightly echoic or hyperechoic at imaging. Large
cysts need to be distinguished from renal, hepatic,
splenic and pancreatic cysts. Multiplanar images are
helpful in localizing the origin of the cyst. The
pseudocysts (39%) are the most common clinically
recognized type of adrenal cyst encountered during
surgery.’ It is usually large and develops in elderly
patients. However, a recent report showed giant
adrenal cysts occurring in three teenage girls.® The
walls are composed of dense fibrous connective
tissue with islands of adrenal cortical tissue incorpo-
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rated. Bleeding into the normal adrenal gland or
tumor might be responsible for the formation of
pseudocysts. This postulation is supported by a
report of children having pseudocyst following
adrenal hemorrhage as a result of injury or infarction
in the neonatal period.® Ifthe cystis lined by epithe-
lial, it is called true cyst, occurring in 9% of the cases.
They can subdivided into true glandular or retention
cysts, embryonal cysts and cystic degeneration of
adrenal tumors.'® Most of the malignant adrenal cysts
are metastatic (95%), followed by pheochromocy-
toma (3%) and adrenocortical carcinoma (2%)."'
Malignancy should be suspected if the patients present
with hormonal disturbances and hypertension. A
retrospective review of the ultrasonographic feature
of adrenal lesions revealed that focal absence of
periglandular fat between the adrenal gland and the
large vessels or liver, as well as deviation or
compression of the large vessels by the adrenal
lesion, may indicate malignancy.'? Although calcifica-
tion could be seen in either benign or malignant
lesion, a thickened and irregular cyst wall should be
suspected of malignancy. Finally, the parasitic cyst
(7%) usually occurs after disseminated Echinococ-
cus granulosus infection. The content is initially purely
liquid and is limited by two layers. The inner (germi-
nal) layer is composed of the parasite, whereas the
outer layer allows the passage of nutrients. The inner
layer produces the laminar membrane and scoleces
and secretes the cystic fluid.

Adrenal cysts can be associated with certain
medical conditions such as hepatic focal nodular
hyperplasia,'* hypertension, and pregnancy.'*
Co-existence of adrenal cystic lymphangiomas with
nevoid basal cell carcinoma (Gorlin-Golz) syndrome
were reported.'®

Radiological differential diagnosis of adrenal
cysts should include cystic lesions in the adjacent
organs such as the liver, spleen, kidneys, and cystic
retroperitoneal tumors as well as other rare congeni-
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tal abnormalities, such as bronchogenic cysts.'”

Hemorrhage in adrenal gland occurs seconda-
rily to both traumatic and nontraumatic conditions.
Nontraumatic adrenal hemorrhage, however, is
uncommon and may be associated with a variety of
conditions including sepsis, burn, hypotension,
pregnancy, cardiovascular disease, exogenous steroid,
bleeding diathesis, and underlying adrenal tumors.'®
Stress events, as mentioned previously, stimulate
endogenous secretion of adrenocorticotropic
hormone, resulting in a marked increase in adrenal
vascularity and subsequently intraglandular hemor-
rhage. The lesion is more commonly seen on the right
side, in which this could be attributed to compression
of the adrenal gland between the liver and kidney."
A primary adrenal cyst or tumor was reported to be
the fourth most common causes of spontaneous
retroperitoneal hemorrhage after renal cell carcinoma,
angiomyolipoma, and renal artery aneurysm.?
Although a cortical adenoma is the most common
neoplasm of the adrenal gland, massive hemorrhage
from an adenoma is extremely rare, probably due to
its hypovascular nature.?"-* Pheochromocytoma is
the most common cause of massive bleeding from a
primary adrenal tumor, whereas bronchogenic
carcinoma is the most common cause of hemorrhagic
adrenal metastases.'

Unfortunately, clinical and imaging findings
alone and even fine-needle aspiration, cannot always
make the diagnosis and differential diagnoses of these
lesions. Surgical biopsy is always needed. Ultrasound,
CT, and MRI have been reported having diagnostic
sensitivities of 66.7%, 80%, and 100%, respectively.”

Management of adrenal cysts depends on
clinical and imaging findings and diagnosis. Surgical
excision, when possible by laparoscopic approach,
is indicated in the presence of symptoms, endocrine
abnormalities (even when subclinical), complications,
and suspicion of malignancy. In a small cyst without
evidence of malignancy, the patient may be treated

JAN. - APR. 2004. Volume X Number |

conservatively with regular follow-up by ultrasono-
graphy or CT and hormonal evaluation.

In summary, a case of adrenal vascular
(endothelial) cyst, a rare entity, is reported here with
its radiological and pathological findings. The
diagnosis of different types of adrenal cystic lesions
and their differentiation from cystic lesions of
adjacent organs are critical for clinical management.
The combination of clinical, laboratory, and imaging
findings is essential. It is important for the radiologist
to be familiar with the characteristic appearance of
different cystic adrenal lesions in order to guide
diagnosis and patient management.
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THE ROLE OF SONOGRAPHY IN THE DIAGNOSIS OF TRAUMATIC
RUPTURE OF THE ANTERIOR CRUCIATE LIGAMENT OF THE KNEE

Piyadara KHONGPIBOONKIT,' Chairat KHONGPIBOONKIT,
Worachai AUEAPINUN,? Anun MALAIRUNGSAKUL?

ABSTRACT

OBJECTIVE: To evaluate the usefulness and value of sonography in the diagnosis
of a rupture of the anterior cruciate ligament resulting from a recent knee injury, which was
indicated by a physical examination suggesting of a traumatic anterior cruciate ligament injury.

MATERIALS & METHODS: Sonography was prospectively performed in 16
patients with a recent traumatic knee injury,in which a physical examination by an orthopaedist
suggested a traumatic rupture of the anterior cruciate ligament of the knee. The presence of a
hypoechoic collection along the lateral wall of the femoral intercondylar notch was interpreted
as a hematoma together with a ligament stump at the femoral attachment of the anterior
cruciate ligament. The operative findings were compared in 12 cases. Arthroscopy was

subsequently performed in 2 cases.

RESULTS: The positive sonographic findings were confirmed by operative findings
in 12 of 16 patients and the negative sonographic findings were confirmed by arthroscopy in 2
of 16 patients. In the remaining 2 of the 16 cases,there was a loss of follow up.

CONCLUSION: Sonography is a useful,available and inexpensive method of
detecting the presence of a rupture of the antericr cruciate ligament, particularly in the hospitals

which do not have MRI.

INTRODUCTION

In the hospitals which do not have advanced
imaging machines such as magnetic resonance
imaging, the patients with painful swollen knee after
injury may present the primary care physician with
diagnostic difficulties. Early clinical examination can
be unreliable because of pain and poor muscle
relaxation.! Sonography has a potential role as an
inexpensive, available, sensitive and specific
screening test to confirm the diagnosis of a rupture of
the anterior cruciate ligament in those patients who

would benefit from specialist consultation and further
investigation with magnetic resonance imaging,.

The purpose of this study was to evaluate the
accuracy, usefulness and value of sonography in the
diagnosis of a rupture of the anterior cruciate
ligament in the setting of a recent knee injury in which
a physical examination by an orthopaedist suggested
arupture of the ligament.

'Department of Radiology,

*Department of Orthopaedics, Phayao Hospital, Phayao, THAILAND 56000
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MATERIALS AND METHODS

Sixteen patients with a history of traumatic
knee pain within the preceeding 10 weeks,who were
presented to one of the three orthopaedic surgeons
and in whom the physical examinations suggested a
traumatic anterior cruciate ligament rupture, under-
went sonographic examinations of their injured knees.

The study group included 15 males and 1
female from 20 to 42 years of age. The sonographic
examinations were done within one week of referral,
usually on the same day. The physical examinations
were done betweenland 60 days after the knee
injury, and then referred to the radiologist.

The sonographic examinations were done by
the same radiologist.

The sonography was done with a real time
3535 B&K Medial Ultrasound machine using both a
linear 7.5, 5.5 -MHz and a curved 3.5,5.0-MHz
transducer.

All patients were examined in the prone
position with the posterior knee (popliteal) approach.

A transverse scan of the intercondylar notch
was taken as the standard plane for the assessment
of the anterior cruciate ligament.” The scan clearly
showed both walls of the notch, the smooth
hypoechoic concave synovium, and the popliteal
artery lying just posterior to the lateral femoral
condyle. The hypoechoic synovium, whichis2 -3
mm. thick, lies parallel to the bony outline. Echogenic
intercondylar fat lies centrally. (Fig 1, Fig2)

The criteria for acute disruption of the
anterior cruciate ligament in this study isthe presence
of a hypoechoic collection along the lateral wall of the
femoral intercondylar notch with a convex medial
border obscuring the covering synovium and
displacing the intercondylar fat medially. The
hypoechoic collection at the origin of the anterior
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cruciate ligament is thought to represent a hematoma
near the origin of the anterior cruciate ligament *
together with the anterior cruciate ligament stump in
the cases of a complete tearing. ( Fig. 3 )

The hematoma size was measured at its
maximum width in 2 planes at the femoral attachment
of the anterior cruciate ligament.

The contralateral asymptomatic knee was
examined in all cases.

The sonographic findings were confirmed by
knee operation with anterior cruciate ligament
reconstructions in 12 cases.

Arthroscopy was done in 2 cases

In two cases where patients had positive
sonographic findings of a rupture of the anterior
cruciate ligament, neither arthroscopy nor knee
operation was done because of the patients did not
come back to the hospital for further management.

RESULTS

The sonographic study showed a hypoechoic
lesion at the origin of the anterior cruciate ligament in
14 patients. In 12 of these patients, the diagnosis was
confirmed by knee operation and the surgical
procedure was anterior cruciate ligament reconstruc-
tion. In the remaining 2 cases, the patients did not
show up for further treatment.

2 of all 16 patients had negative sonographic
findings. Arthroscopy was done and showed that the
anterior cruciate ligaments were intact in both cases.

The average width of the hematoma in cases
of anterior cruciate ligament rupture was 8 x 11.7mm.,
and ranged from 4.7-15 mm. for the transverse plane
and 7.5-20 mm. for the longitudinal plane.
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The results of this study are shown in the table.
Case | Agein | duration | US Findings Size of Treatment
ears A/B the lesion.
sex (mm.)

1 37M 171 Hypoechoic lesion at ACL 47x11 Knee operation with ACL
origin, joint effusion. reconstruction

2 42M 3030 Hypoechoic lesion at ACL 8x12 Knee operation with ACL
origin reconstruction

3 26F 14/14 Fusiform hypoechoic lesion 5x16 Knee operation with ACL
at ACL origin reconstruction

-4 20M 20120 Hypoechoic lesion at ACL 10x12 Knee operation with ACL
origin reconstruction

5 28M 5/5 Hypoechoic lesion at ACL 8x12 Knee operation with ACL
origin reconstruction

6 26M 1/10 Hypoechoic lesion at ACL 73x1.5 Knee operation with ACL
origin reconstruction

7 30M 60/60 Hypoechoic lesion at ACL 15x20 Knee operation with ACL
origin reconstruction

8 35M 22 Hypoechoic lesion at ACL 11 Knee operation with ACL
origin reconstruction

9 20M 1/11 Fusiform hypoechoic lesion 58 Knee operation with ACL
at ACL origin reconstruction

10 25M 1720 Hypoechoic lesion at ACL 68 Knee operation with ACL
origin reconstruction

11 25M 33 Hypoechoic lesion at ACL 10x12 Knee operation withACL
origin reconstruction

12 2M 33 Soft tissue swelling;Joint - Arthroscope—Intact ACL,
effusion;No hypoechoic - Normal meniscus
lesion at ACL origin

13 2M 1/5 Marked soft tissue swelling; - Arthroscopy — Intact ACL
Jtoint effusion;
No hypoechoic lesion at
ACL origin

14 38M 177 Hypoechoic lesion at ACL 910 Knee operation with ACL
origin reconstruction

15 23M 373 Hypoechoic lesion at ACL 11x15 Loss of follow up
origin

16 27M 22 Hypoechoic lesion at ACL &9 Loss of follow up
origin

ACL = Anterior cruciate ligament,

M= Male

F=Female

Duration A/B = Duration of pain in days / Time from injury to sonographic examination in days.
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Fig.1A Fig.1B
Fig.1A Anatomic drawing shows femoral intercondy-  Fig 1B Anatomic drawing of findings on transverse
lar notch in cross section. Anterior cruciate sonogram taken of region in A shows curves
ligament(white arrow) originates from medial of femoral intercondylar notch, covering
aspect of lateral femoral condyle (LFC). synovium(arrows),intercondylar fat ( F ) and
Posterior cruciate ligament( black arrow) lies popliteal artery (PA)

against medial femoral condyle (MFC). A
synovial membrane (curve black arrows)
envelopes both ligaments.

Fig.2 A Fig.2 A
Fig.2 A A transverse scan of the intercondylar  Fig.2 B A transverse scan of the intercondylar notch
notch of left knee showed both walls of of right knee.

the notch (white arrows), the hypoechoic
concave synovium (curve arrow), and the
popliteal artery (black arrow).

10
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Fig.3A

Fig.3A Sonogram of case 5 shows a 8x12 mm.

hypoechoic collection representing hema-
toma, atlateral wall of left femoral inter-
condylar notch (curved black arrow Hypo-
echoic synovium lies papallel the femoral
condyles (white arrows). Knee operation
revealed ACL disruption at femoral attch-
ment and a hematoma at ACL origin.

Fig.3 B

Fig. 3 B Anatomic drawing of sonographic findings

in A : Convex collection ( small arrows) is
hematoma at ACL origin. It obscures
covering synovium (Large arrows)

PA =Popliteal artery.

ACL = Anterior cruciate ligament.

T —

Fig. 4 A Fig. 4 B

Fig.4 Transverse scan of the intercondylar notch of patient number 14 showed no abnormal echogenicity of
left knee ( A ). A hypoechoic collection ( white arrow) at lateral wall of the femoral intercondylar notch
of right knee represents hematoma at ACL origin.

Popliteal artery = curved arrow ACL=Anterior cruciate ligament

11
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Fig.5A Fig.5B
Fig.5A Sonogram of case 7. showeda 15x20mm.  Fig.5B Case 3. Sonogram of right knee showed
convex hypoechoic collection (black arrow) fusifrom hypoechoic collection (curved
at the ACL origin of right knee, which was a arrow) at lateral wall of the intercondylar
hematoma together with a ligament stump. The notch and knee operation revealed midsub-
sonographic finding was confirmed by knee stance tear of the right ACL.
opeation. ACL = anterior cruciate ligament

Fig.6 Case 1. Sonogram of right knee showed a 4.7x11
mm. hypoechoic collection at origin of right ACL
(white arrow ) and thickening of the hypoechoic
synovium ( curved arrow ). The findings represented
hematoma at ACL origin and joint effusion, respec-
tively. Knee operation revealed midsubstance tear
of right ACL and a hematoma at ACL origin.

12
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DISCUSSION

The anterior cruciate ligament is approximately
38 mm.in length (range from 25 to 41 mm) with a
width of approximately 1 cm. (range 7 to 12 mm)
The anterior cruciate ligament has a synovial mem-
brane envelope and is described as being intraarticular
but extrasynovial. The anterior cruciate ligament arises
from the posterolateral corner of the medial aspect of
the lateral femoral condyle in the intercondylar notch.
The tibial attachment/insertion is in a fossa in front of
and lateral to the anterior tibial spine.*

Normally the anterior cruciate ligament 1s
difficult to visualize sonographically.

The presence of a hypoechoic collection with
a convex medial border obscuring the covering
synovium and displacing the intercondylar fat
medially was interpreted as indicating disruption of
the anterior cruciate ligament. The hypoechoic
collection, which is near the origin of the anterior
cruciate ligamrent, is thought to represent a hematoma
and the anterior cruciate ligament stump, the latter of
which occurs in the cases of complete ligament
tearing.

The presence of hematoma was found to be
100 % specific for the anterior cruciate ligament
rupture.’

Most disruptions of the anterior cruciate
ligament are either at the femoral attachment or
midsubstance®; therefore the majority of the anterior
cruciate ligament dusruptions should be detectable with
this sonographic technique. The disruptions occuring
at the tibial attachment might not be detected with this
sonographic technique because the hematoma might
not be visible at the femoral origin.

The diagnosis of anterior cruciate ligament
rupture by this sonographic technique is therefore an
indirect method, relying on visualizing the hematoma

13
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that occurs as a result of anterior cruciate ligament
disruption rather than the disrupted ligament itself.

The sensitivity, specificity, positive predictive
value and negative predictive value were not
calculated in this study because of the small number
of patients (16 patients). Further study with more
collected patients is required to determine the
accuracy of sonography in the diagnosis of anterior
cruciate ligament rupture.

In conclusion, sonography is a very useful
method of examination to confirm the diagnosis of
disruptions of the anterior cruciate ligament in patients
with a recent knee injury which was indicated by a
physical examination suggesting a traumatic anterior
cruciate ligament rupture. Sonography is an available
and inexpensive adjunct in the assessment of patients
with an acute knee injury,particularly in hospitals which
do not have magnetic resonance imaging.This
sonographic technique could significantly help ortho-
paedic surgeons to confirm their diagnoses and
enable them to do further management such as
anterior cruciate ligament reconstruction without
further investigation by MRI.
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INTER-COMPARISON OF ACQUISITION AND PROCESSING
SOFTWARE FOR MUGA STUDY AND PIP

Chatchai NAVIKHACHEEVIN, M.Sc.

ABSTRACT

Software quality assurance in nuclear medicine can be performed by software
phantom if the system has the universal interface. Patient file data from a particular computer
system may be converted into the standard interfile format, and subsequently converted from
interfile format to the specific file format of another computer system. If the system has no
interfile option, hardware phantom must be used to validate the accuracy of the software
analysis result. The dynamic cardiac phantom was used to verify both acquisition software
and analysis software. This make it more importance to guarantee quality and reliability in
multi-gated acquisition (MUGA) study. The data set from GE was used to analyze on Trionix
and PIP (Portable Image Processing) software. The result shown that GE and Trionix were
not different but PIP will give low ejection fraction (EF) than those two systems.

INTRODUCTION

The quality of nuclear medicine imaging
depends on the whole investigation procedure.' If
any ofthe different steps is unsatisfactory, the result is
not reliable. In 1988, COST B2 (Cooperation in the
field of Scientific and Technical research) project with
the objective of establishing some software quality
assurance programs for nuclear medicine software was
being formulated in Europe.? More recently, the
growing interest in software quality assurance has
increased the demand for exchange of image data
between systems in order to compare the results
yielded by applications programs to measure the same
parameters.** Some computer vendors supply utility
programto facilitate image file transfer from another
format to their own.

The exchange of nuclear medicine image file
between difference computer systems is one of the
main immediate issues of the project. Crucial
problems lie not with image exchange itself but with

exchange of the administrative and total file content,
since each manufacturer has a unique file structure.
The concept of a standard format intermediate file
(interfile) is using ASCII key-value pairs for storage
of administrative data parameters(*.hdr), and a purely
binary data file(*.img).>® Patient file data from a
particular computer system may be converted into
the standard interfile format, and subsequently
converted from interfile format to the specific file
format of another computer systems. In this way,
patient data may be transferred to any computer
system by using only a single interfile read and write
program for each type of computer system. Storage
of software phantoms in interfile can then be made on
any standard removable storage media, for example
MS-DOS formatted floppy disks used for PCs.

A software phantom is a set of real or pseudo
data, or a mathematically derived set of data that can
be formatted into the equivalent of a patient data file,

Division of Nuclear Medicine, Department of Radiology, King Chulalongkorn Memorial Hospital, Thai Red Cross Society,

Bangkok, Thailand 10330
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for purposes of validation of analysis software.” Such
data sets cannot be used to validate the acquisition
software. A pseudo patient data set 1s usually
obtained from some simple physical model or phan-
tom. More complex software phantoms may be
derived from data collected from phantoms with
mechanical motion such as various type of cardiac
phantom. The advantage that such phantoms offer is
that the condition of data collection may be rigidly
controlled and the acquisition software may be tested.
On the other hand, The phantom of this nature cannot
be expected to simulate all conditions likely to be
encountered in clinical practice.

In order to validate software on different
systems, it is desirable to use the same software phan-
tom in each case. Unless the same input data are used
in each case, it is impossible to determine if variations
are due to differences in the data or in the analysis
software. Transfer or interchange of software phan-
toms between systems has a number of associated
problem which arise at different level, media inter-
change, file structures and incomplete data. The

Fig.1

o T

A hollow background chamber simulates
atrium, aorta, liver and spleen
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objective of this study is to perform an inter-com-
parison of the three systems processing program for
left ventricular ejection fraction (LVEF) using a single
operator and image data transfer between systems.

MATERIALS AND METHODS

The Veenstra dynamic cardiac phantom model
DCP 101 was used to provide identical data between
GE (Camstar) and Trionix (Triad) SPECT system.®
The phantom consists of two compartments, one of
which (Fig.1) is fixed and simulates the background
areas (lung, left atrium, aorta, liver and spleen). The
other compartment (Fig.2) has a hollow chamber
which simulates the left ventricle and right ventricle.
Both compartments were filled with a homogeneous
muxture of Technetium-99m, 111 Mbq for background
compartment and 37 Mbq for ventricle compartment.
The movement of metal jaws (Fig.3) will attenuate
the peripheral activity of the cardiac chamber and
synchronize to the electrical output to the R-wave
trigger.

Fig.2 A hollow cardiac chamber that represents the
RV and LV
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Fig.3 Metal jaws to simulate the beating heart

The three presets EF of 30%, 60% and 80% 10 min, zoom 2.67 and LEGP collimator was used
and heart rate 40, 80 and 160 beet/min were used  for GE Camstar (Fig.4) and zoom 1.6, LEUR colli-

for MUGA data acquisition. The acquisition matrix ~ mator was used for Trionix Triad (Fig. 5).
64x64, 24 frames for each cycles, acquisition time

Fig.4 Dataacquisition on GE Camstar

17
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Fig.5 Dataacquisition on Trionix Triad

The acquisition data from GE and Trionix were
analyzed both manual and semi-automatic methods.
With some help of GE Camstar maintenance service
officer to read and write GE Camstar data file on
personel computer (PC), we can used ImageJ pro-
gram to open file and save as image file (*.img). We
created header file (*.hdr) as interfile version 3.3 for-
mat and analyzed these data on PC by PIP (Portable
Image Processing) software.

Because Trionix have Interfile option, we ex-
port data to analyzed by PIP and import the same

data back to Trionix again to analyze by semi-auto-
matic method.

With the background chamber removed, the
movable jaws were first set at the widest position
(end-diastole) and static image was acquired for 1
minute, then at closed position (end-systole) and ac-
quired static image again. Perform the same at each
preset selectable to determined EF by drawing re-
gions of interest on static images (Fig.6) at diastole
and systole. Three repeat measurements were made
at each EF selectable button.

Fig.6 Static images from GE used to draw ROI to calculate EF

18
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STATISTIC ANALYSIS RESULTS

The paired-sampled t-test was used to com- The results on LVEF in percent was recorded
pare means of ejection fraction betweenstaticand  in Table 1 acquired by GE Camstar, using semi-auto-
MUGA acquisition. P <0.05 was considered statis-  matic (Fig.7) and manual (Fig.8) modes compared to
tical significant. analyze by PIP (Fig.9).

1 EF Calculation

Diasteole = 1.2000

Fig.8 GE manual 2 frame method at HR80 and

Fig.7 GE semi-automatic method at HR 80 and EF60
EF60

g |

}¢ P S0e+04
B O | i
id | p o
. -
L - ..n.

iJectionFraction= 53.3 percent ED image 1, ES imase 11

Fig.9 GE dataat HR80 and EF60 analyzed on PC with PIP
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Fig.10 Trionix semi-automatic method at HR80 and EF60
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Fig.11 Time activity curve from Trionix semi-automatic method at HR 80
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Fig.12 Trionix manual 2 frame method at HR80 and EF60

The results on LVEF in percent was recorded  from PC to analyzed on Trionix via network. The
in Table 2 acquired by Trionix Triad, using semi-auto  result was given on Table3 compared to GE and PIP.
matic (Fig.10-11) and manual (Figl2) modes com-
pared to analyze by PIP. The mean results from static image at each

EF from both system was record on Table 4

GE data in form of interfile formatwassend ~ compared to the MUGA data at same EF.

Table 1 The result of MUGA analysis from GE data and those analyzed on PIP

Veenstra PIP Semi Manual | Accept | Reject | HR ED ES
%EF | Automatic | 2Frame | Beat Beat | Average | Frame | Frame
%EF %EF No. No.
HR160EF30 | 30.5 44 43 1541 48 166 1 12
HRI160EF60 | 55.5 69 68 1549 44 166 1 13
HR160EF80 | 72.8 86 85 1541 35 166 1 11
HRB0OEF30 | 30.4 42 42 842 0 86 1 13
HR80EF60 | 53.3 68 67 847 0 86 1 12
HRS8OEF80 | 72.4 85 85 834 0 86 1 12
HR40EF30 | 30.7 41 41 486 1 49 1 12
HR40EF60 | 54.8 67 67 481 0 49 1 11
HR40EF80 | 73.4 84 83 486 0 49 1 11
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Table 2  The result of MUGA analysis from Trionix data, self interfile import and those analyzed on PIP

Veenstra PIP Semi Manual | Interfile| Accept | Reject HR ED ES
%EF | Automatic | 2Frame | Import | Beat Beat | Average| Frame | Frame
%EF %EF %EF | %EF
HRI160EF30 | 29.9 39 38 39 1591 30 162 2 12
HR160EF60 | 52.3 66 63 67 1578 12 159 | 12
HR160EF80 | 78.9 86 84 86 1528 58 158 2 12
HRB0EF30 | 29.7 39 38 39 875 1 86 1 12
HR8OEF60 | 54.0 68 64 66 838 9 84 1 12
HR8OEF80 | 74.1 86 83 85 827 5 82 1 12
HR40EF30 | 29.8 39 36 40 460 1 45 1 11
HR40EF60 | 57.1 67 66 67 462 4 46 1 12
HR40EF80 | 74.0 85 84 87 483 - 48 2 11

Table 3 Inter-comparison of analysis software by using data set from GE and those analyzed on Trionix and

PIP (%EF)

Veenstra GE (Original) Trionix PIP
HR160EF30 44 43 305
HR160EF60 69 71 55.5
HR160EF80 86 87 72.8
HRS80OEF30 42 4] 304
HRS80EF60 68 70 333
HRS80EF80 85 86 72.4
HR40EF30 4] 4] 30.7
HR40EF60 67 70 54.8
HR40EF80 84 86 73.4

Table4 The mean %EF from static image and MUGA at each preset button (meanzs.d.)

Veenstra Mean Mean Mean Mean Mean Mean
Static Static MUGA MUGA GE Trionix
GE Trionix GE Tronix | on on
(Semi) (Semi) PIP PIP
EF30 39.3+0.2 36.4+1.1 42.3+0.2 39.0+£0.0 30.5+0.2 29.8+0.1
EF60 66.8+2.8 65.3+1.3 68.0+1.0 67.0+1.0 54.5+1.1 54.54+2 .4
EF80 88.3+0.6 83.3+£0.2 85.0+1.0 85.7+0.6 72.9+0.5 T5.7£28
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DISCUSSION

Table 1 and 2 shows that heart rate detection
on GE is more stable than Trionix. At high heart rate
more rejected beat is observed compare to low heart
rate on both system. This may be due to electrical
noise of the system. The heart rate have no effect on
EF. No differences between Semi-automatic and
Manual 2 frames method. End-diastolic frame were
major on frame number 1 but end-systolic was
different in £1 frame between two systems.

Table 2 show that Trionix import interfile have
no effect on result (p=0.782) compared to original
data, but rejected beat will be set to zero. Trionix
edge detection algorithm was not correct in some
frame. So, operator must adjust it by manual, frame
by frame. Trionix can not change diastolic and sys-
tolic frame by manual method as compare to GE.
These two frames were detected by oval ROI on
LV. Thismaybe missing some part of LV due to
Oval shape and wrong detection frame may occur.

The acquisition data from dynamic cardiac
phantom and analyzed by its own semi-automatic
algorithm had shown no significant differences
between GE and Trionix (P = 0.12). When we
analyzed both data on PIP, lower EF was observed
with significant (p < 0.001) differences compared to
original system. This may be due to differences in
algorithm because PIP used fix ROI but GE and
Trionix used varied ROI according to the edge of LV.

Table 3 shows inter-comparison analysis
software by using GE data when analyzed on Trionix
having no significant changes (p =0.067) but having
significant changes on PIP (p <0.001)

Static image was used to perform calibration
of pre-set button value. Table 4 show that no signifi-
cant differences on MUGA from GE (p=0.746) but
significant differences on MUGA from Trionix (p <
0.001). This may be due to very small matrix as
MUGA is using and error on drawn ROI because
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image was very small.

When we used Veenstra dynamic cardiac
phantom, parallel plane must be strictly checked
between phantom and detector. Wrong results may
be due to geometrical error. However, pre-set EF
value may be adjusted by means of multiturn poten-
tiometers so that a wide range of EF values may be
simulated. This phantom was easy to be used, simple
to be operated but relatively heavy.

CONCLUSION

The acquisition MUGA on both GE and
Trionix give the same result. PIP software will give
lower EF with significant change due to calculation
algorithm. This GE MUGA data had been validated
and can be used as software phantom. Interfile is a
software package which is more helpful to share data
and compare results between analyzing systems in
nuclear medicine. It is available to communicate in
interfile format from center to center via network.
Software phantom may be useless if that system has
no this option, especially the old camera system.
Hardware phantom will be needed in this case. Quality
assurance in nuclear medicine software must be
performed to guarantee quality and reliability.
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LARGE PAPILLARY CARCINOMA OF URINARY BLADDER

Siriporn POOLSIRI' MD.,Chakrit HEKPHEERA? MD.

ABSTRACT

A case of large papillary carcinoma (low grade) of urinary bladder was presented.
The patient is a prisoner, referring from a nearby prison with a history of chronic gross hema-
turia, dysuria, more frequent urination and a sense of incomplete emptying of the bladder after
urination, so that sometime he had to force out or compress the suprapubic area to increase
urination. Multi-modality imagings (retrograde urethrogram, sonogram, CT whole abdomen)
were performed and revealed multiple large polypoid masses projected out from bladder wall
into the bladder capacity. The presumptive diagnosis was rhabdomyosarcoma or myoma. He
was treated by total cystectomy and ileal conduit. The pathologic diagnosis was multiple large
papillary carcinoma, low grade, of urinary bladder (greatest diameter of the tumor was11 cm.)

CASE REPORT

A 32-year-old Thai man was refered froma
nearly prison hospital to urology division, surgery
department with symptoms of progressive hema-
turia, dysuria, more frequent urination, sense of
incomplete emptying of the bladder after urination and
sometime he had to force out or compress the supra-
pubic area to increase urination. He was treated as
urinary infection about 3 year. To rule out urethra
stricture, retrograde urethrogram (RP) was done
(fig.1a, 1b) and reveal mild to moderate narrowing of
the membranous and prostatic part of the urethra with
an evidence of large areas of filling defect, as round
masses, in the bladder cavity.

Additional sonogram was done and confirmed
the finding of multiple round soft tissue masses. (Fig.2a
and 2b) Following of computerized tomography (CT.)
of the whole abdomen (Fig.3a, 3b, 3c¢), it showed
multiple mild enhancing rather round masses

pedunculated from lateral and posterior wall of the
bladder, varying in sizes about 3-8 cm with thicken of
bladder wall and mild bilateral hydronephrosis. He
was received transurethra resection of bladder tissue
and pathologic diagnostic was papillary carcinoma in-
vading the lamina propria. So the definite treatment
was radical cystectomy with ileal conduit and to be
followed up every 3 months in the first year.

Pathologic diagnosis;

- Large papillary carcinoma, low grade, of urinary
bladder (greatest diameter of tumor 11 cm.)

- Tumor invades lamina propria

- No invasion of muscularis propria of bladder wall
- Chronic cystitis with hypertrophy of muscular layer
together with focal fibrosis

- No evidence of metastasis to lymphnode, ureter,
urethra, prostate gland and seminal vesicles.

! Department of Radiology , Pranangklao Hospital , Nonthaburi , Thailand.
? Department of Surgery , Division of Urology , Pranangklao Hospital , Nonthaburi , Thailand.
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Fig. 1a,1b Retrograde urethrogram 1 a, mildto  Fig.1b, Large number of filling defects looking
moderate narrowing of membranous like round masses in the bladder cavity
and prostatic part of urethra.
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Fig. 2a,2b Ultrasonogram Multiple round soft tissue masses in the bladder cavity.
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DISCUSSION

The bladder is a hollow pelvic organ that
collects and stores urine produced by the kidneys.
The wall of bladder has several layers

1. urotherium or transitional epithelium
(urothelial cell or transitional cells), lines the inside of
the kidney, ureter, bladder and urethra.

2. lamina propria thin zone of connective
tissue, beneath the urothelium.
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Fig.3a,3b,3¢ CT. whole abdomen multiple mild
enhancing rather round masses
pedunculated from lateral and pos-
terior wall of bladder, varying in size
3-8 cm., with thickening of bladder
wall

3. muscularis propria, the next deeper area,
muscular tissue.

4. fatty connective tissue ,beyond the muscle
to separate the bladder from other nearly organs.

Type of bladder cancer, the main 3 types are
1. Transitional cell carcinoma (urothelial

carcinoma), is the most common form of bladder
cancer, more than 90% of bladder cancer
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2. Squamous cell carcinoma, about 2-3% and
nearly all squamous cell carcinomas are invasive

3. Adenocarcinoma, only about 1-2% and
nearly all adenocarcinomas are invasive. These same
types of cancer can also grow in the lining kidney
(renal pelvis), the ureters and the urethra. Thus, these
three types of cancer develop anywhere in the
urinary tract. If abnormal cells are found anywhere in
the urinary tract, a search for other areas of abnormal
cells is warranted. Therefore, a complete evaluation
of the urinary system is recommended for the patient
diagnosed with a cancer of the kidney, bladder,
ureter,or urethra.

Rhabdomyosarcoma is very rare cancer that
affects other tissues and organs more than the blad-
der. It usually affects infants and 1s seldom found in
adults.

Sub- Types of Urothelial tumor.

- Noninvasive urothelial tumors: The
cancer is only in the inner most layer of the bladder,
the urothelium, not spreading to deeper layers of the
bladder.

- Invasive urothelial tumors; The cancer has
spread from the urothelium to the deeper layers of
the bladder wall and it is very important to determine
exactly how far into the bladder wall that the cancer
has invaded. Invasion of'the thick, deep muscle layer
is much more serious than invasion that limited to the
superficial connective tissue (lamina propria) or the
superficial, thin , muscle layer (muscularis mucosae)

- Superficial urothelial tumor; This category
includes bladder cancers that are non invasive as well
as invasive cancers that have not spread deeply into
the bladder wall (only lamina propria). Ifa cancer
has invaded the bladder’s main muscle layer, it is not
considered superficial.

- Papillary urothelial tumor; papillary

28

JAN. - APR. 2004. Volume X Number |

tumors have slender finger-like projections that grow
into the hollow center of the bladder.

Some papillary urothelial tumors grow only
toward the center of the bladder, noninvasive
papillary urothelial tumor.

* Papillomas are a benign type of papillary
urothelial tumor. Since they are not cancerous, these
tumors never spread to the other parts of the body.
They are successfully removed by surgery, and rarely
grow back. Patients with papillomas very rarely
develop another papillary tumor elsewhere in their
urinary system. Papillary urothelial neoplasms of low
malignant potential are tumors that are usually
successfully treated by surgical removal. But, it is not
unusual for patients with these tumors to develop one
or more papillary tumors later on in other areas of the
urinary system. Most of these other tumor resemble
the original tumor, but occasionally the new tumor may
be cancerous or even invasive. Papillary urothelial
carcinoma is a papillary tumor that shows variable
degrees of abnormality of the shape, size, and arrange-
ment of cells. Those with relatively slight abnormality
are called low grade.

Although they rarely invade into the bladder
wall, they often return with urinary symptoms after
surgery. Carcinomas with greater abnormalities, called
high grade carcinomas, are more likely to invade into
the bladder wall or even spread to other parts of the
body.

Some papillary carcinomas grow inward
toward the bladder wall and also grow outward into
the bladder cavity, called invasive papillary urothelial
carcinomas Or cancers.

-Flat urothelial tumor;

flat urothelial carcinomas do not grow toward
the hollow part of the bladder at all. Some of these
only involve the layer of cells closest to the inside or
the hollow part of bladder, called noninvasive flat



THE ASEAN JOURNAL OF RADIOLOGY

urothelial carcinoma or flat carcinoma in situ(CIS).
Some flat urothelial carcinomas invade the deeper
layers (away from the hollow part) particularly the
muscle layer,called flat invasive urothelial carcinomas.

SYMPTOM

Early recognition of symptoms; hematuria
(microscopic or gross), more frequency of urination
with a sense of incomplete emptying of bladder after
urination, pain on urination (dysuria) or force out
urination.

The symptoms for bladder cancer are not
specific, inflammatory condition may cause similar

symptoms.

Diagnosis; We have several diagnostic tool
including radiology, cystoscope and pathology.
However, a definitive diagnosis of bladder cancer can
only be made by bladder tissue diagnosis.

Radiological diagnosis including several
methods started from,conventional x- ray; intravenous
pyelogram (IVP), retrograde pyelogram, cystogram,
Computerized Tomogram (CT.) Megnetic resonance.
Imaging (MRI) Cystoscopy was started by urologist,
for direct visual examination and for biopsy bladder
of the tissue.

Pathologist, to identifies whether the tumor is
benign or malignant and the type of tumor. This is
essential because tumors of different types behave
very differently and require different treatment

regimens.
TREATMENT

Treatment of transitional cell or urothelial
carcinoma is different for superficial tumors and
muscular invasive tumors. Superficial bladder cancer
can be managed without cystectomy, usually by
tranurethral resection (TUR) with or without

29

JAN. - APR. 2004. Volume X Number |

adjuvant intravesicle radiotherapeutic implantation by
Au'**or Ta'® or intravesical chemotherapy.Muscular
layer invasive tumors require cystectomy. The dis-
tinction between superficial bladder cancer and muscle
invasive bladder cancer is critical and the choice of
treatment can be discussec in a tumour chinic which
consisted of a urologist, a pathologist, a radiothera-
pist and a chemotherapist.

CONCLUSION

Papillary carcinoma of urinary bladder is a
sub-type of urothelial tumor or transitional tumor,
which is the most common form of bladder cancer, it
shows slender finger-like projections that grow into
the hollow center of bladder. It can be noninvasive
or invasive bladder cancer. In this reported case, he
is a prisoner that has progressive gross hematuria and
symptoms of partial lower urinary tract obstruct fora
long time, so multiple large papillary tumor masses
are demonstrated.
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HEMOPTYSIS CAUSED BY A MIGRATORY K-WIRE:
A case report and review literature

Nitaya THONGSIBKAO, M.D.!

ABSTRACT

A case of the migratory Kirschner wire (K-wire) from right clavicle to trachea,
causing hemoptysis was diagnosed in 47 year-old man. Plain film, CT scan and esophagography
were illustrated. Surgical removal of K-wire was done and the false aneurysm of thyrocervical

trunk was seen during surgery.

Key words : Kirschner wire, K-wire, K-wire complication

INTRODUCTION

Orthopaedic fixation wires has been widely
used in the surgical management of fracture. Migra-
tion of the wire has been known as a complication,
but migration into the chest and causing hemoptysis
arerare. This is a case report of the migratory K-wire
from right clavicle to trachea, causing a the false
aneurysm of the thyrocervical trunk and hemoptysis.
The treatment involved removal of the wire and
aneurysmectomy via thoracotomy.

CASE REPORT

A 47year-old man presented with intermit-
tent back pain for 3 years. He was diagnosed to be
myalgia and received the medical treatment. In this
admission, he presented with hemoptysis for 4 days.
The past history of his illness was taken. He recalled
that he had motorcycle accident,10 years ago. He
had under- gone an orthopaedic procedure for right
clavicular fracture that involved the placement of wire.
The orthopaedist told him to come back for removing
off the wire. But he never follow the advice and lost
the follow up. Five years later, he came back again
with pus at right shoulder, so the wire was removed,
but there is no medical record that how many wires

which were removed.
Physical examination shows no abnormality.

Direct laryngoscope found 1.5-cm mass at
posterior wall, between true vocal cord and the trachea.

Plain film shows a long piece of K-wire, over-
lying right upper chest and the trachea. (Figure 1)

CT scan shows tip of the K-wire, pointed to
the right posterolateral portion of the trachea and there
is an intraluminal non-enhancing mass in the trachea.

(Figure2)

Esophagography were performed to rule out
esophageal injury. There is smooth pressure effect from
mass and tip of the K-wire is point to the mass. No
leakage of contrast media is demonstrated. (Figure 3)

Then he had undergone to remove wire by
thoracotomy. At that operation, there’s false
aneurysm of thyrocervical trunk, just distal to
vertebral artery origin. The patient had complete
recovery and no complication after aneurysmectomy.

! Department of Radiology, Buddhachinnaraj Hospital, Phitsanulok, THAILAND 65000
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Fig.1 Metallic K-wire is seen, overlying upper chest and trachea (black arrows)

Fig. 2 Axial CT scan

A-B  Soft tissue shadow shows a non-enhancing mass in the posterior aspect of
trachea (white arrow) and a metallic K-wire (black arrow) causing artifacts
to obscure the adjacent structures.

C-D Bone window show metallic K-wire (black arrow), pointed to the mass in
the posterior aspect of the trachea (white arrow).
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Fig.3(A-C) Esophagogram shows no esophageal injury. Metallic K-wire is clearly seen
(black arrow). Tip of K-wire is point to the posterior tracheal mass (arrow-
head).

DISCUSSION

Nowadays there have been regularly using
metallic fixation pin and wires in the management of
fracture and dislocation. The migration of the wires
and other metallic implants is a known complication
to orthopaedist and surgeon, but migration of the wire
to the chest is unusual.*”’

The first case report of migratory pin was in
1943 3% Review of the literatures, there are various
unusual location of the migratory wires and pins. There
have been some case reports of migratory wires from
the shoulder region to the spinal canal, to the trachea,
to the spleen, into pulmonary artery, into ascending
aorta, into the heart, into the mediastinum, into the
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lung, to the subclavian artery and travel through the
pharyngeal tissue to the orbit. The various severe
complications such as pericardial temponade, arrhy-
thmias, pericarditis, false aneurysm, aorto-innominate
and aorto-pulmonary fistula, pneumothorax, hemop-
tysis, subclavian steal syndrome, lacerations of the
subclavian artery, hemianopia,hemiplegia, paraplegia,
radicular pain, dysphagia and splenic hematoma,' "
had been reported.

The highest incidence of migration occurred
when the pins and wires were used to fix anterior
sterno-clavicular joint dislocations, acromioclavicular
joint dislocation and fractures of clavicle.>*” The
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reason for wire migrations is unclear, but there are
many proposals such as the result from muscular
activity, regional resorption of bone and the great
freedom of motion of the shoulder. Respiratory
excursion, negative intrathoracic pressure and
gravitational force, as well as electrolysis may cause
the migration to the thorax.'*#7# Time of migration is
variable from several hours,'? few days,”!° few
weeks,® few months** to many years.**

Migration may be asymptomatic and acciden-
tally found by follow up films. Some caused severe
symptoms and some may be the cause of death. The
overall mortality resulting from pin migration as
reported by Lyons et al has been 21% (8/37 cases).
Mostly death cases were caused by cardiovascular
complications.'-®7

There is one case report of migratory wire,
penetrating through the trachea and caused hemop-
tysis, similar to the situation in this case, but in that
report there was no thyrocervical trunk aneurysm.
Hemoptysis in that case may be from irritation of the
tracheal lining by the wire.>*

To avoid this complication by bending the
distal end of wire and leaving a portion of wire out of
the skin, remove the wires as soon as possible and
regular follow up until the wires are removed.”'’ A
record of the number of pins or wires inserted should
be done to avoid leaving the one that has already
migrated at the time of extraction.’

Radiologist should pay more attention to the
case of wire fixation and the consecutive films should
be follow up to detect for the wire migration.
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THE STUDY OF ABSORBED DOSE DETERMINATION IN
HIGH ENERGY ELECTRON AND PHOTON BEAMS USING
NEW CODE OF PRACTICE IAEA-TRS 398 COMPARED WITH
IAEA-TRS 277

Sivalee SURIYAPEE,' Tassanee LAYANGKUL,? Surat VINIJSORN,?
Siri SRIMANOROTH?*

ABSTRACT

In Thailand, the Secondary Standard Dosimetry Laboratory (SSDL) provided the
calibration factors to the hospitals all over the country for the absorbed dose determination in
external beam radiotherapy using IAEA - TRS 277 protocol. The SSDL started the project of
using TRS 398 protocol instead of TRS 277 protocol by providing the N . factors for the
hospitals who participated in the project. Three university hospitals from ten hospitals which
participated in this project were selected for analyzing the absorbed dose determined by TRS
398 compared with TRS 277. For photon beams, the measurement were performed in water
phantom for 6 and 10 MV x-ray beams and Cobalt-60 gamma beams with NE 2571 0.6 cc
thimble chamber. For electron beams, the cross calibration of PTW 23343 Markus chamber
with NE 2571 chamber were performed to derive the N . factor for the highest electron
energy. Then the dose measurement of the highest electron beams were undertaken with Markus
chamber in water phantom. The results show the comparable of absorbed dose to water of
photon beams determined by both TRS 398 and TRS 277 with the maximum discrepancy of
0.9%. But for electron beams, the maximum discrepancy is high up to 5%. The complicated
technique of electron measurement may cause the uncertainty both in the measurement and
also in the absorbed dose determination. Before the implementation of the new code of practice,
studying and understanding the code of practice is necessary.

JAN. - APR. 2004. Volume X Number |

INTRODUCTION

The absorbed dose determination in exter-
nal beam radiotherapy using the calibration factor in
term of absorbed dose to water N, . was introduced
by IAEA-TRS 398' instead of using the calibration
factor based on air kerma, N, by IAEA-TRS 277.2
The project of using the new IAEA code of practice

TRS 398 in Thailand has started by Division of
Medical Device, Secondary Standard Dosimetry
Laboratory (SSDL) since 2002. The aim was to
introduce the hospital to be familiar and to start using
the new protocol before implementation to the clinic.
The hospital that participated in this project sent the

' Division of Radiation Oncology, Department of Radiology, Faculty of Medicine, Chulalongkorn University, Rama IV road,

Bangkok, Thailand

? Division of Radiation Oncology, Department of Radiology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University,

Rama VI Road, Bangkok, Thailand.

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

Thailand.

* Division of Radiation and Medical Devices, Department of Medical Sciences, Ministry of public Health, Nonthaburi, Thailand.
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dosemeter to the SSDL for N, and N, ,, calibration
factor. After the calibration factors have been
provided, all hospitals were requested to make the
measurement for 6 and 10 MV photon beams,
Cobalt-60 gamma beams and the highest energy
electron beams. The worksheets for absorbed dose
determination for each type of beam were also sent
to the hospitals. The SSDL gave both TRS 277 and
TRS 398 worksheet and the parameters for absorbed
dose determination of both protocol were needed to
be filled and sent back to SSDL. There were ten
hospitals participated in this project. In this study, we
analyzed three university hospitals that completed all
types of required radiations. The absorbed dose to
waterat D based on the absorbed dose to water
concept N, and the air kerma concept N, are
compared.

MATERIALS AND METHODS

Three hospitals in this study comprise of King
Chulalongkorn Memorial hospital, Ramathibodi
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hospital and Siriraj hospital. Table 1 shows the types
of the radiotherapy machines and the beams used for
each hospital. Table 2 shows the types of dosemeter
system used and the calibration factors for photon
beams which supplied by the SSDL. For photon
beams, the measurements were performed in water
phantom with NE 2571 0.6 cc thimble chamber for
field size of 10x10 cm. The TRS 277 recommended
the measurement at the effective point which is
displaced from the center of the chamber equals to
0.6 cc of the radius of the chamber. While the TRS
398 recommended the measurement at the center of
the chamber. The reference depth are 5 cm for 6 MV
photon beams and Cobalt-60 beams and 10 cm for
10 MV photon beams. King Chulalongkorn Memo-
rial hospital and Siriraj hospital made the measure-
ments by placing the chamber center at a reference
depth, Ramathibodi hospital placed the chamber at
the effective point of measurement at a reference
depth. The absorbed dose to waterat D__ for each
protocol was calculated by the percentage depth dose
at depth which the chamber was placed.

Table 1. Types of the radiotherapy machines and the beams from three university hospitals

Hospital Machine

Beam

Chula: Clinac 1800

6, 10 MV X-ray, 20 MeV electrons

Theratron 80 Elite

Co-60 gamma beams

Rama: Clinac 2100C 6, 10 MV X-ray, 20 MeV electrons
Theratron 780C Co-60 gamma beams

Siriraj: Clinac 23 EX 6, 10 MV X-ray, 22 MeV electrons
Theratron 780C Co-60 gamma beams
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Table 2. Types of chambers and dosemeters for photon beam measurements with the calibration factors

that supplied by SSDL bothin N, and N, andtheratioof N, /N,.
Dosemeter Chamber N, (Gy/C) Ny w(GY/C) N,
NE 2590A, SN 223 NE 2571, SN 1633 4.155x107 4.527x10’ 1.0895
NE 2590E, SN 360 NE 2571, SN 2289 4.170x107 4.556x107 1.0926
NE 2670A, SN 321 NE 2571, SN 3197 4.134x107 4.522x107 1.0938

For electron beams, the cross calibration of
PTW 23343 Markus chamber with 0.6 cc thimble
chamber were performed to determine N,  of the
highest energy of electron beams (20-22 MeV) The
beam size was 10x10 cm. For a new IAEA protocol,
the chamber was placed at the reference depth (Z )
which equals to 0.6 R, —0.1 cm for plane-parallel
chamber andatZ_.+ 0.5 radius of chamber for 0.6
cc chamber while for TRS 277 protocol the chamber
was placed at the depth of maximum dose. When the
N, , was determined, the calibration of the highest
energy electron beams was performed. The measure-
ment was undertaken for both protocols at maximum
field size, which two hospitals used 25x25 cm and
the other one used 15x15 cm. The position of the
chamber was at the depth as stated above.

The absorbed dose to water was calculated by
following equations :

TRS 277 D, , = M, N, . (S, )P —1
B8 Do~ MN ke
M, is the reading of dosimeter corrected for

recombination and environment condition.

N, .. is the absorbed dose to air chamber factor
base on air kerma, (S, u)o 18 the stopping power
ratio water to air at the user’s quality at the point of
interest and p,, is the perturbation correction factor.
Ny, woo 18 the calibration factor in term of absorbed
dose to water at a reference beam quality Q, and
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o0 18 @ chamber specific factor which corrects for
differences between the reference beam quality Q,
and the actual beam quality Q.

RESULTS

The ratio of the calibration factors of N
and N, determined by the SSDL which are shown
in tablc 2 for three hospitals are in the same range.
The variation between the chambers is less than 1%.
Table 3 shows the comparison of the absorbed dose
towateratD__ between TRS 398 and TRS 277 for
6and 10MV to, together with the beam parameters used
for absorbed dose determination, while Table 4 shows
the comparison of the absorbed dose to water at D
between TRS 398 and TRS 277 for Cobalt-60
gamma rays and also the beam parameters. King
Chulalongkorn Memorial and Siriraj hospital set the
center of the beams at the center of the chamber
(TRS 398) while Ramathibodi hospital set the mea-
surement point at effective points (TRS 277) which
are shifted from the center of chamber toward the
surface. All the hospital made the measurement only
one depth and used this data to determine the
absorbed dose both in TRS 277 and TRS 398. The
percentage depth dose at depth were used to calcu-
late the absorbed dose to waterat D__, the depth
and percentage depth dose for each protocol are also
shown in Table 3 and Table 4. The ratio of the
absorbed dose to waterat D__ determined by TRS
398 and TRS 277 for photon beams are mostly higher
than TRS 277. The maximum discrepancy is 0.9%
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for all energy and beam studied.

For electron beams, Table 5 shows the types
of chamber and the cross calibration factor of
electron beams. Table 6 shows the comparison of

JAN. - APR. 2004. Volume X Number I

the absorbed dose to water at D__determined by
TRS 398 and TRS 277 for the large field size and

high energy electron beams. The discrepancy between
TRS 277 and TRS 398 protocol is as high as 5% for
one of the three hospitals.

Table3. Comparison of the absorbed dose to water atD__ (cGy/mu) for TRS 398 and TRS 277 of
6 and 10 MV x-ray beams,10x10 cm,100 cm SSD The absorbed doses at the depth of measure-
ment are also shown, with the parameters used for dose determinations.

TRS 277 TRS 398
; Energy TRS
st (MV) |TPR,, [Depth[%DD| D_* [D__ " Depthi %DD| D [D__ | 3087277
(em) | % (em) | (%)
Clinac1800 6 0.677014.80 |87.40(0.895|1.024 (5.0 | 86.6010.885|1.022| 0.998
Clinac 2100C 6 0.67255.00 |87.08]0.856|0.983 (5.2 | 86.27|0.850/0.985| 1.002
Clinac 23EX 6 0.672014.80 |(86.58]0.875(1.011 {5.0 [ 85.30(0.870|1.020( 1.009
Clinac 1800 10 | 0.7380]9.80 [74.50/0.753(1.011|10.0 [ 73.70(0.748 [1.015( 1.004
Clinac 2100C 10 | 0.7353(10.00 [73.65]0.728(0.988 [10.2 | 73.05]0.725[0.993 | 1.005
Clinac 23EX 10 | 0.7381 (9.80 |[73.68]0.742(1.007 {10.0 [ 73.00]0.739(1.012| 1.005

“D__ = Absorbed dose in cGy/mu at the depth of maximum dose

= Absorbed dose in cGy/mu at the reference depth of measurements

Table4. Comparison of the absorbed dose to waterat D__(cGy/mu) for TRS 398 and TRS 277 of
Co-60 gamma beams, 10x10 ¢cm, 100 cm SSD.

TRS 277 TRS 398
Unit Energy TRS
- (MeV)|Depth|%DD| D_, | D__ |Depth |%DD| D | D | 398277
(em) | (%) (em) | (%)
Co-60 Elite 1.25 | 4.80 | 79.50(166.40/209.31| 5.0 | 78.25 |164.12|209.74| 1.002
Co-60 780C| 1.25 5.00 | 78.80 | 85.73/108.79| 5.2 | 77.82 | 84.78| 108.94| 1.001
Co-60 780C | 1.25 | 4.80 | 79.17 [169.70{214.35] 5.0 | 78.40 [168.27|214.63| 1.001
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Table 5. Type of chambers and calibration factors for electron measurement.
Dosemeter Chamber N, (Gy/C) Nowisicss (GY/C)
NE 2590A, SN 223 PTW 23343, SN 1042 4.708x10% 4.628x108
NE 2590E, SN 360 PTW 23343, SN 2380 4.968x108 4.690x108
NE 2670A, SN 321 PTW 23343, SN 3485 5.044x10% 5.232x10®

Table 6. Comparison of the absorbed dose to waterat D__ (cGy/mu) for TRS 398 and TRS 277 of
electron beams, 100 cm SSD
. pha s TRS 277 TRS 398 TRS
; ner
o (Me\g’); '?cms)m s [ Do |Z,|%DD| D, mx | 398277
(em) | (cGY/mu) | (cm) | (%) [(cGy/mu) (¢Gy/mu)
Clinac 1800 20 25x25 [2.00| 0.848 |5.00| 96.0| 0.8120 | 0.846 0.997
Clinac 2100C 20 25x25 [2.80| 0.90116 [5.10| 94.5| 0.8109 | 0.858 0.952
Clinac 23EX 22 15x15 [2.64| 1.01020 |5.19| 95.5| 0.9774 | 1.023 1.013

DISCUSSION AND CONCLUSION

This paper presents results of measurements
of absorbed dose to water in high energy photon and
electron beams following the recommendations of TRS
398 and TRS 277. The variation of N o /N, for
three hospitals is less than 1%. The absorbed dose
for photon beams show the agreement for both
protocol with the maximum discrepancy of 0.9%.
Most of the results show the higher dose for TRS 398
than TRS 277. For electron beams,the procedure may
be complicated with many changes for measurement
and for the absorbed dose determination. So the
discrepancy is going up to 5%. Hug?® reported the
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results for photon beams using TRS 398 are about
1% larger than those obtain with TRS 277 for most
commonly used clinical beam qualities. For electron
beam quality range of 2.27-8.13 ¢m, a maximum
discrepancy of about 2% are observed between TRS
398 and TRS 277. Our study for photon beams are
comparable to Huq’ s report but not for electrons.
However, these measurements are the experimental
study and the implementation of TRS 398 in the clinical
for all institutes in the country will be continued with
the assistance of SSDL and IAEA in term of expert
and documents.
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GASTRIC OUTLET OBSTRUCTION DURING BONE SCAN.

Dr. M.A. Taher

ABSTRACT

A female patient of 40 years was diagnosed to have gastric outlet obstruction during
radionuclide bone scintigraphy (Fig.1)

INTRODUCTION
Noninvasive measurement of gastric "

accomodation and emptying with radionuclide

technetium 99 metastable (99m Tc) is feasible.! At

present, a barostat study is the gold standard, but it is

invasive and possibly induces artifacts as a result of

positive intraluminal balloon pressure. KB

CASE REPORT

A female patient of 40 years came for whole
body bone scan after left-sided mastectomy due to
duct cell carcinoma and desmoplasia. Intravenous
injection of 20 milli-Curies 99m Tc MDP (methylene
diphosphonate) was given. Blood pool images under
Siemens gamma camera were normal, but static views
after 3.5 hours showed only non-osseous uptakes in
right breast nodule and unusually distended stomach.

Ultrasound scan by sonoline SL-2 showeda9.9mm g 1A 99m Tc MDP uptake in stomach () and
hyperechoic nodule in right breast, pockets of small right breast (RB)

ascites, slow gastric emptying and lower part of

esophagus was inflamed.? The patient vomitted

during gamma camera scan (static view). The patient

complained of anorexia and nausea, but never vomitted

before.

Director ,Centre for Nuclear Medicine & Ultrasound,Post Box # 16 Rangpur 5400,Bangladesh.
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Fig. 1B  Whole body bone scan

DISCUSSION

The current gold standard for the measure-
ment of accomodation is the gastric barostat, invol-
ving the introduction of a balloon into the gastric
fundus.? In addition to the discomfort associated with
this invasive and time-consuming procedure, the
presence of a balloon in the stomach has been shown
to cause dilatation of the antrum as a result of meal
displacement and induction of exaggerated proximal
gastric relaxation.’ Radionuclide studies using
pertechnetate, sucralfate, DTPA and sulfur colloid
particles are well- known in gastric disorders,* °
however, MDP was not used for this purpose yet,
although non-osseous uptake of MDP during three-
phases bone scan is a recognized fact.” The stomach
uptake must be distinguished from splenic or renal
accumulation.® The mechanism for localization of
bone-scanning agents in noncalcified soft tissue,
particularly damaged muscle, may be related to
movement of calcium from plasma into damaged
muscle cells through abnormally permeable sarco-
lemma.® Other possible mechanisms of soft-tissue
uptake include binding to immature collagen and
atypical binding of the Tc-99m phosphate to
phosphatase enzymes.'®"!
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NUCLEAR ONCOLOGY

Dr. M.A. Taher

Various radionuclides or isotopes are used in the imaging and treatment of cancers in

different organs of human body (Table 1).

TABLE 1 Radionuclides used in cancer

Organ Isotope Chemical form Time of scan
Thyroid I-131 Nal 24-72h after oral dose
Liver Tc-99m Colloid Immediate post-injection (i.v.)
[-131 /Re- 188 poppyseed oil (Lipiodol)
Bone Tc-99m Methylene Three phase study: 0-3 h after
Diphosphonate i.v.inj.
(MDP)
Colon and Tc-99m Antibody 2-5h post-inj i.v.
Rectum
Kidney Te-99m Diethylene triamine
penta acetic acid (DTPA) 0-3h post-inj 1.v.
Dimercapto-
Succinic acid
(DMSA)
Lymph-node Te-99m Colloid 0-1h post-inj subcutaneously
Neuro-endocrine [-131 Meta-iodo-benzyl- 2-5 days post-inj.
tumor [-123 guanidine(MIBG)
Malignant ascites/

pleural effusion P-123
THYROID

The great Arab physician Abul Quasim was
the first who used thyroid aspirates to differentiate
various types of goitres (1013-1107 A.D.)' Since
1938, radioiodine is being used in the diagnosis and
treatment of thyroid diseases. It is used for assessing
functional status of nodular goitre. In a biopsy-proven
papillary/follicular carcinoma of thyroid gland post
-thyroidectomy remnant ablation is done by a 29 milli
-Curies dose of ~ I and a whole-body gamma-scan
1s done to detect any occult metastasis. Follow -up

Colloidal chromic phosphate

scans are done after 3-6 months intervals with
thyrotropin stimulation (avoiding thyroxine for Isgx
weeks and tri-iodothyronine for three weeks). F
fluorodeoxyglucose (FDG) is used in scanning
thyroid metastases in presence of thyroxine feeding.
Positron emission tomography (PET) cameras
dedicated to oncology, or single photon emission
computed tomography (SPECT) cameras with
systems of positron coincidence detection are
becoming reference techniques.” However, radio-

Director ,Center for Nuclear Medicine & Ultasound,Post Box # 16 Rangpur 5400,Bangladesh.
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fluorine is not yet available in Bangladesh. “Hot”
nodules that take up radioiodine in excess of the
surrounding thyroid have a low probability of malig-
nancy, estimated at 1% to 4%.> Warm nodules,
having uptake about the same as that of the surrounding
thyroid, are usually adenomas but have about a 10%
chance of being malignant.* Cold nodules have about
a 10% to 25% chance of malignancy and require
aspiration biopsy; nevertheless, the great majority of
cold nodules are benign. Human TSH (thyroid stimu-
lating hormone or thyrotropin), commercially known
as thyrogen is being used in some countries to search
thyroid metastases quickly, but its clinical utility and
cost-effectiveness is not beyond doubt. Whole-body
radioiodine scans for detection of residual and
metastatic disease before ablation or treatment can
be done with a diagnostic 2mCi dose of I, although
generally all that is ideﬂt]iﬁed is residual thyroid tissue
and this low dose of = I may reduce uptake of the
subsequent ablative therapy dose, in a process known
as stunning.’ When substantial locoregional disease is
detected, or excessive thyroid remnants are identi-
fied by scanning (radioiodine uptake.>5-10%),
additional surgery before radioiodine administration
should be strongly considered. A scan is often done
several days after administration of the therapeutic
radioiodine dose. This post-treatment scan has a
greater sensitivity to detect metastatic disease than
the pre-ablation diagnostic scan, because sensitivity
relates directly to the amount of radioiodine given.®’
By providing evidence of metastatic disease, post-
treatment scans can help physicians to decide on the
intensity of future diagnostic procedures and
treatments.’

LYMPH NODE

Lymphoscintigraphy and sentinel lymphnode
mapping by surgical gamma probe are very useful
procedures in the patients with breast cancer. Senti-
nel lymph node (SLN) is the first lymph node
encountered by lymphatic vessels draining a tumour.
The SLN will most likely be the first to be affected by
metastasis, and a negative SLN makes it highly
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unlikely that other nodes are affected. In breast
cancer surgery, axillary node dissection is performed
to stage the axilla and does not improve prognosis of
the patients. It can also lead to significant morbidity.
As 70% of patients are free from metastases, SLN
biopsy might replace complete axillary dissection to
stage the axilla in clinically no node palpable patients.
SLN biopsy can also increase accuracy of histopatho-
logic staging of the axilla by focusing on the SLN.
The practice of SLN biopsy requires collaboration
among surgical oncologists, nuclear medicine physi-
cians, histopathologists and medical physicists. Nuclear
Medicine physicians are responsible for administra-
tion of radiopharmaceutical and performing
lymphoscintigraphy (SLN imaging).  Tc labelled
colloids with majority of the particles in the 100-nm
t0 200-nm size range provide the best results for SLN
biopsy in breast cancer. There are four variables in
the administration of radiocolloids: site of injection,
volume of the injectate, radioactivity injected and the
timing of the injection relative to the surgery. 0.5to 5
ml of radiocolloids with radioactivity varying from 0.5
to 10 mCi have been used. The injection can be made
into the tumour, the parenchyma surrounding the
tumour, the skin overlying the tumour or the
subareolar region of the breast.?¢-%*

KIDNEYS

Both Wilms tumor and renal adenocarcinoma
may show varying vascular patterns in dynamic renal
scan, followed by irregularly spheric voids seen on
static scintigrans. An unusually high vascular perfu-
sion pattern suggests arteriovenous malformation
(AVM) or the rare angiolipoleiomyoma (ALM) rather
than malignant neoplasm.? Radionuclide renogram
provides accurate informations regarding individual
kidney functions and may help to monitor therapy of
various cancers if needed.

NEURO-ENDOCRINE TUMORS

Adrenal medulla and neuro-endocrine tumors
can be imaged by MIBG and also treated by MIBG
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labelled by "' In 1987, Beierwaltes et al'* gave
C-labelled precursors of epinephrine to dogs and
sacrificed the dogs at 6 hr. Then they developed
norepinephrine strucnn'ed analo 2*MIBG may con-
centrate dlagnostlcally “Ior "'Tand therapeutically

*'Ilin all tumors with neurosecretory granules, e.g.
medullary thyroid carcinoma, carcinoid, small cell
carcinoma of the lung. Merkel cell carcmoma of the
skin, gastrinomas, and insulinomas.~ IMIBG is being
investigated to treat neuroblastomas, the cells of which
may be interspersed with normal bone marrow cells.

®Iisan ultra-short-range auger electron emitter, with
arange of 10nm and is localized intracellularly within
the nucleus.’'
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MATERNAL SCREENING OF THYROID FUNCTION

Dr. M.A. Taher

Pregnant women comprise the most vulnerable population group with respect to
iodine deficiency, because of its causative link with cretinism, an irreversible defect resulting
from severe iodine deficiency in utero. For this reason, the elimination of cretinism is one of the
most important aims and monitored indices of success of community iodine supplementation

programs.'

lodine deficiency in young children can
compromise their mental development. Two studies
in Bolivia and Bangladesh did not show any effect,
while in two in Malawi and Benin did. It may well be
that the iodine deficiency was less severe in the
populations in which no effect was found compared
with those in which it was.”*

The fetus cannot make T, (thyroxine) in the
first half of pregnancy when neuron proliferation and
migration are taking place in the brain. Pop et al
correlated maternal T, levels during 12 weeks of
pregnancy with impaired infant psychomotor
performance at 10 months.®

Azizi et al published a study on 14 children
who had a transient increase in TSH (thyroid stimu-
lating hormone or thyrotropin) and were completely
normal after the 3™ month of life, and then between
4 and 6 years of age they had a much lower 1.Q.
(intelligence quotient) than normal children.!

Transiently elevated TSH (or TSH surge) was
found during the first 24™ year of life is considered to
be entirely physiological. Itis at least partly due to the
cooling of the neonate immediately after birth and to
the cutting of the cord. This is why we have two kinds
of normal levels. Ifthe blood sample is collected right
after birth or from the cord, the cut off point is about
20 mU/L., however, if you take it as a usual screening
test 3 days after birth, the cutoff point will be about

SmU/L.

In conditions of mild iodine deficiency, serum
free T, slightly decreases during gestation, while in
iodine sufficiency there is only a slight (15%) decrease
by the end of gestation. In mild iodine deficiency,
serum TSH and thyroglobulin are still higher in
neonates than in their mothers. The frequency
distribution of neonatal TSH on day 5, at the time of
systematic screening for congenital hypothyroidism is
shifted towards elevated values. In moderate iodine
deficiency, the frequency of a neonatal TSH above
20-25, mU/L blood that is above cutoff point used
for recalling neonates due to suspicion of congenital
hypothyroidism in programs of systematic screening
for congenital hypothyroidism, is increased. The
hypersensitivity of neonates to iodine deficiency is
explained by their very small intrathyroidal iodine pool,
which requires increased TSH stimulation and a fast
turnover rate in order to maintain a normal secretion
of thyroid hormones.”

In mild iodine deficiency, preterm infants have
low total and free T, elevated TSH and exaggerated
TSH response to TRH. This picture of primary
subclinical hypothyroidism is in contrast with the
picture of tertiary hypothyroidism evidenced in
preterm infants in iodine replete areas, characterized
by the fact that TSH remains normal in spite of low
free T,.

Director, Center for Nuclear Medicine and Ultrasound, Rangpur, Bangladesh.
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In humans, T, is already found in the first
trimester coelomic fluid from the 6" week of
gestational age, a long time before the onset of fetal
thyroid function, which occurs at the 24™ week of
gestation. The number of T, (triiodothyronine)
receptors and the amount of T, bound to the
receptors in the whole brain increase about 10-fold
between 10 and 18 weeks, also before the onset of
fetal thyroid function. At term, about 20-50% of cord
serum T, 1s still of maternal origin. Maternal screening
of thyroid function should be considered seriously as
a part of routine antenatal check up.
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URETEROPELVIC JUNCTION OBSTRUCTION (UPJO)
PRESENTED AS HEMATURIA.

Dr. M.A.Taher

ABSTRACT

A boy of 7 years presented with hematuria following a trivial trauma (fall on floor). On

JAN. - APR. 2004. Volume X Number |

clinical examination, a small mass was palpable in the left loin, which was correlated to be the
hydronephrotic left kidney (7x11cm in size) on ultrasonography (USG). Radionuclide reno-
gram under computerized gamma camera (Siemens, Germany) using Tc99 DTPA showed
normally functioning right kidney and left renal obstruction (Fig.1). Pyeloplasty was advised.

KEY WORDS:
INTRODUCTION

Congenital narrowing at the junction of the
ureter and the renal pelvis is a common develop-
mental variant that may impede the flow of urine,
causing distention of the renal pelvis as well as the
major and minor calyces (hydronephrosis). In many

Kidney, ultrasonograpyh, and renogram.

cases, it is difficult to differentiate between this
harmless anomaly and significant, pathologic urinary
tract obstruction. Congenital ureteropelvic junction
(UPJ) obstruction is suggested if calyceal dilation is
minimal, kidney size 1s normal, and renal parenchy-
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Fig 1 Lefirenal obstruction (DTPA Renogram)
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mal thickness is normal. Moderate or severe urinary
tract distention and parenchymal thinning suggest
significant obstructive uropathy and are not features
of innocuous UPJ narrowing.' Ultrasound cannot
assess renal function.? Individual kidney function is
important for surgical planning and can be determined
by renal rediouclide scans.?

DISCUSSION

Sonography of UPJ obstruction shows a large
cystic mass within the kidney. There are multiple
hypoechoic cystic spaces, with the largest being
medial in location and representing the dilated renal
pelvis. The cysts intercommunicate and infundibulae
and calyces as well as renal parenchyma are identi-
fied. IVU shows delayed excretion of contrast
medium, which is diluted by retained urine within the
large renal pelvis. Renogram with technitium 99
metastable diethylene triamine pentaacetic acid
(Tc99m DTPA) shows a photon-deficient area due
to the dilated renal collecting system; there is central
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migration of isotope into the renal pelvis on delayed
images. If renal function is markedly decreased,
renogram will be helpful in identifying the amount of
functioning renal parenchyma.*
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ULTRASOUND IN CHRONIC ECTOPIC PREGNANCY

Dr. M.A. Taher

Chronic ectopic pregnancy is an uncommon form of tubal pregnancy with atypical
pain and minimal symptoms in which there is a gradual disintegration of the tubal wall with slow
and/or repeated episodes of hemorrhage leading to the formation of a pelvic mass.' The
incidence of chronic ectopic pregnancy is 20.3% of all ectopic pregnancies.” Some patients
may not give any history of amenorrhea,’ an unmarried girl denies sexual activity due to moral
issues and social stigmal,* but fluid collections are seen in hepatorenal space and cul-de-sac

(Pouch of Douglas).

The incidence of ectopic pregnancy has been
rising over the past several decades.® Most current
algorithms for the evaluation of the ectopic pregnancy
include the use of ultrasound and Doppler flow
studies with quantitative beta human chorionic
gonadotropin (hCG) as needed. With the need to
incorporate ultrasound into the standard evaluation
of the symptomatic first-trimester patient with
bleeding or pain, pelvic ultrasound for intrauterine
pregnancy has became a natural application in
emergency ultrasound. The presence of an
intrauterine pregnancy decreases the risk of a
concurrent ectopic pregnancy to 1 in 30000 for a
low-risk patient and 1 in 5000 for a high-risk
patient.® In some ectopic pregnancies, the echogenic
ring may look like the ovarian corpus luteum cyst.’
Although the number of ectopic pregnancies has
increased, the mortality from ectopic pregnancies has
decreased 90% since 1979. In 1978, Maklad and
Wright® wrote the first report of B-mode gray scale
ultrasonography for ectopic pregnancy evaluation.
Cacciatore et al° found that a gestational sac was
always seen by the time the 3-hCG level reached 1000
[U (second International Preparation Standard), and
ayolk sac should always be seen by the time the mean
sac diameter (MSD) reaches10 mm (many authori-
ties use 8 mm as the current cutoff) on transvaginal
ultrasonography.

A chronic ectopic pregnancy is manifested
sonographically by an extrauterine complex mass in
the adnexae and cul-de sac along with a slightly
enlarged uterus with no evidence of an intrauterine
pregnancy. The adnexal mass may also be associated
with abdominal or pelvic fluid and obliteration of
normal anatomical structures.'” On color Doppler, the
complex adnexal mass is characterized by external
vascularisation and arteriovenous shunting but
without internal blood flow." Without the use of color
Doppler, 2% to 16% of ectopic gestations may be
overlooked.'*"?
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CASE REPORT:
TRAUMATIC LACERATION OF LIVER AND HAEMOPERITONIUM.

DR. MD.MURSHED ALI'; DR. S.M.A TALEB?

A young men aged about 27 years referred for ultrasonography of the upper
abdomen, having a history of blunt trauma in the right upper abdomen about ten days followed
by severe upper abdominal tenderness and fever. Previously ultrasound scan was done
elsewhere and the case was diagnosed as liver abscess and was treated conservatively. The
condition of the patient was deteriorating day by day.

On general physical examintion the patient was severely anaemic, pulse was 96 /min,
Blood pressure was 110/70 mm Hg and high rise of temperature with severe tenderness in the
right upper abdomen.

During ultrasound scan we found that the liver was enlarged in size, there is a large
(87 mmX65mm) hypoechoic mass with irregular margin, predominantly solid in nature with
peripheral hypoechoic collection in the right lobe of the liver, immediately subjacent to the
diaphragm and the rest of the liver tissue was uniformly hypoechoic.

Moderate amount of free echogenic fluid collection was present in the peritoneal cavity.

The case was diagnosed as traumatic laceration of liver with haemoperitoneum. Later
on, the diagnosis was confirmed by laparotomy. During laparotomy it was found that, abdomi-
nal cavity was filled-up with blood, liver,mainly the right lobe was altered in size and was
lacerated. Meticulously all unhealthy liver tissue was removed and peritoneal toileting were done.
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Fig.1 Sonographic Printout of Lacerated liver

1. Medical Officer, center for Nuclear Medicine and Ultrasound, Rangpur, Bangladesh.
2. Asstt. of Department of Surgery Rangpur mrdical Collehe and Hospital Rangpur.
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INTRODUCTION

Liver is the largest organ of the body,situated
under the right hemi - diaphragm, which allow it to be
protected from trauma by the costal margin. Liver is
the extremely well vascularised organ and bleeding is
therefore the major early complication of liver injury.
The majority of injuries occurred as a result of road
traffic accidents, all lower chest or upper abdominal
stab wound or blunt upper abdominal trauma.

DISCUSSION

Liver trauma is a relatively rare surgical
emergency but mortality and morbidity rates remain
significant. It is likely that surgeons outside specialist
centres will have limited experience in its manage-
ment; therefore best practice should be identified and
a specialist approach developed.'

CT is the modality of reference for evaluating
traumatic hepatic lesions. The selection of patients for
surgery requires an accurate classification and
grading of the lesions. The classification of hepatic
lesions alone, however, is not sufficient, as it does not
take into account peritoneal and retroperitoneal
haemorrhage, which often occur, and are correlated
with the need for exploratory laparotomy.

Ultrasonography can be used as a diagnostic
modality where computed tomography is not

JAN. - APR. 2004. Volume X Number |

available.?

Most patients with liver trauma can be
managed conservatively. Operative management
carried out in non - specialized units is associated with
high mortality and morbidity rates. It can be concluded
that the valuable information obtained by proper
ultrasound can reduce the unnecessary delay of the
managemant, there by relieving the patient from many
morbid conditions.

Although there are different modalities for
detection of liver trauma,namely USG,radioisotope
scanning, CT, MRI but most agree that USG should
be used as the first mean of study where CT,MRI are
not easily available.
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CASE REPORT

DR. MD. MURSHED ALIL,' DR.JAHARATUL FERDOUS?

CASE1 OVARIAN PREGNANCY

Here we present a case of a 30 - year - old woman with right ovarian pregnancy who
came with a history of amenorrhoea for the last six months and in the early stage she had all the
minor ailment of pregnancy i,e nausia, vomitting, morning sickness etc. Previously urine for
pregnancy test was done and found to be positive elsewhere with a palpable lower abdominal
mobile mass. On examination, there was a mobile pelvic mass of about 17 weeks pregnancy.
No foetal movement, no foetal heart sound was detected,her pulse was 88 /min and blood
pressure was 135/85mm Hg and she was mild anaemic. She was diagnosed as having an
ovarian tumour elsewhere and send for ultrasonograpgy of the pelvic organs. In ultrasonogra-
phy we found that uterus is slightly enlarged in size and shape, normal in position. There is a
large gestational sac with all the product of conception in it, outside the uterus, very close to
the anterior abdominal wall. foetal heart movement was absent and spalding of skull bones
were seen. The case was diagnosed as intra - abdominal, extrauterine pregnancy, which later
on, was confirmed by laparotomy. Gestational age was calculated by femoral length of the
foetus and it was about 18 weeks gestation. During laparotomy it was found that there is a
large, soft mass in the pelvic cavity, clearly seperated from the other intra-abdominal organs
but attached to the right ovary. Within the mass we found all the foetal parts, amniotic fluid and
placenta. Uterus is almost normal in size, shape and position. All the product were removed
and right sided salphingo-6ophorectomy were done and the case was diagnosed finally as
right sided ovarian pregnancy.

CASE 2 INTRA - ABDOMINAL PREGNANCY.

A multi-gravida aged about 33 years came with a history of amenorrhoea for 9 months
without feeling of foetal movement. On general physical exmination she was mild anaemic,
pulse was 80 /min and blood pressure was 140/80 mm Hg. Abdominal examination revealed
35 weeks size fundal height, no foetal movement and no foetal heart sound but the foetal parts
were palpable very superficial near to the abdomen. Ultrasound had been done elsewhere and
the case was diagnosed as intra-uterine foetal death of about 33 weeks size. Then she was
hospitalized for induction of labour. The obstetrician had tried for induction of labour but
failed, then she was sent for ultrasonography once more in our center. We found that the uterus
was normal in size, shape, but low in position, low-placed. There is a large foetus in an amniotic
cavity, outside the uterus, very close to the anterior abdominal wall. Spalding of foetal skull
bones were present, foetal heart movement was absent. Amniotic fluid was almost adequate in
amount and placenta was located pos-teriorly and maturity grade-IIl. The case was

' MBBS; M - phil (NM). Center for Nuclear Medicine and Ultrasound,Rangpur. mursedali@yahoo.com.
* MBBS; DRH (London). Head Gynae & obs. LAMB Hospital Dinajpur.
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diagnosed as extra-uterine pregnancy,which later on the diagnosis was confirmed by
leparotomy. During laparotomy it was found that, a death, foetus with others product of
conceptions were visualized in the amniotic cavity, outside the uterus, clearly separated from
the others intra-abdominal organs and having attachment with the right ovary. All the products
were removed and 6ophorectomy was done.

INTRODUCTION

The incidence of ectopic pregnancies has
steadily increased from 4.5/1,000 in 1970 to 20/1,000
in 1992' priorto 1978 orily 28% of ectopics were
diagnosed prior to rupture; this figure had changed to
be 85% by 1988 Ectopic pregnancy is still a major
cause of maternal mortality. The maternal mortality
associated with an ectopic pregnancy is ten times
greater than that associated with childbirth.*

It is more common with advancing maternal
age and lower social class. History of pelvic diseases,
uses of an IUCD, pelvic pain, metrorrhagia are
associated with ovarian pregnancy.

DISCUSSION

Ovarian pregnancy is an uncommon type of
ectopic pregnancy. Incidence has been estimated at |
per 7 000 pregnancies and | to 6% of ectopic
pregnancies. Pathogenesis is different from tubal
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pregnancy. Generally it occurs as a single event inan
otherwise healthy woman.

The most common site is the fallopian tube,
although implantation can occur in the cornu, the
cervix, the ovary and the abdominal cavity.®

Approximately 80% of ectopic pregnancies
occur in the ampullary portion of the fallopian tube;
10% are in the isthmus; 5% are fimbrial in location
and 2-4 % are cornual. Ovarian, cervical and
abdominal pregnancies are rare.’

Ovarian pregnancy is a rare type of ectopic
pregnancy, which is difficult to be diagnosed clinically,
but its incidence is certainly underestimated.®

Ovarian pregnancies resulted from either
ovum fertilization within the ovary (primary) or the
implantation of a tubal abortion on an ovary
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(secondary). The sonographic appearance of an
overian pregnancy can vary from an “echogenic ring”
fixed to the ovary to a complex adnexal mass that
involves the ovary. It may, therefore, be difficult to
distinguish a hemorrhagic ovarian cyst from an
ovarian pregnancy.’

Since the fallopian tube is not affected, an
ovarian pregnancy is not a risk factor for a repeated
ectopic pregnancy.

An abdominal pregnancy occurs when a
tubal abortion implants on a peritoneal cavity and
continues to grow. While anhydramnios is common,
itis not an invariable finding with abdominal pregnan-
cies. Additional sonographic signs include a failure to
visualize the uterine wall around a pregnancy; an
abnormal fetal lie; and an empty uterus with an
adjacent fetus. A pregnancy in one horn ofa bicomuate
or didelphic uterus may mimic an abdominal pregnancy."

In most cases ovarian pregnancy mimics
adnexal mass. This case was diagnosed as ovarian
tumour clinically. So any adnexal mass before
excision should have to use an ultrasound scanning
for diagnosis.

It can be concluded that, the valuable infor-
mation obtained by proper ultrasound scanning can
reduce unnecessary delay in the management of many
diseases, thereby relieving the patient from many
morbid conditions.

Most are agreed that USG should be used as
the first means of study for detection of an extra
-uterine pregnancy, where TVUS facilities are not
available, as it is non-invasive, hazardless and cost
effective.
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FETAL ULTRASOUND BIOMETRY

Dr. M.A. Taher

Fetal biometry (biparietal diameter, BPD and femur length, FL) is used to establish
gestational age in the first half of pregnancy and to assess fetal growth later in gestation.'

Microcephaly is associated with many
different syndromes, usually resulting in mental
retardation and poor perinatal outcome.>* Microcep-
haly cannot be ruled out by routine second trimester
ultrasound. The presence of intracranial calcification
prior to 22 weeks gestation, even when the BPD is
normal suggests a high risk for the development of
microcephaly-serial sonograms prove helpful in the
subsequent detection of head growth anomalies as in
many cases microcephaly cannot be diagnosed
reliably using a single screening scan in the second
trimester.'! BPD must be measured, but it is also
essential to calculate the head: body ratio to exclude
intrauterine growth retardation (IUGR). Isolated
microcephaly, without other anomalies, is rare and
the diagnosis can be difficult in borderline cases.Serial
examinations at intervals of at least two weeks or even
3 weeks and very careful interpretation are necessary.*

A femur is short if it is more than two
standard deviations (2 SD) below the mean. A skeletal
dysplasia is likely only if FL is even smaller than S mm
or smaller than 2 SD below the mean.* Fetal growth
1s influenced by many factors e.g. race, nutrition,
antenatal care, parental income etc.>’

In a fetal structural survey at 15 to 20 week’s
gestation, the fetuses of Asian women had less-than-
expected femur lengths (-0.66 = 1.64 mm) and the
fetuses of black women had greater-than-expected
femur lengths (-0.88 # 1.57 mm) than the fetuses of
white women in the second trimester.® The average
length of the fetal femur may even differ among

various Asian sub-populations.® Parker and colleagues
showed that the crown-rump length (CRL) and
biparietal diameter (BPD) are similar for Asian and
white fetuses upto 20 weeks.’ Lai and Yeo demon-
strated slightly smaller BPD, head circumference,
abdominal circumference and femur length (FL), more
pronounced over the course of gestation in Asian
compared with white fetuses.'”Fukada and colleagues
showed that 7 of 549 fetuses (1.3 %) of Japanese
women had femur and humerus lengths that varied
more than 1.5 SD from a growth curve determined
from their study population, which had no abnormali-
ties.!" Kurmanavicius et al showed almost no
differences in biparietal diameter (BPD) centilies, '
but Merz’s centilies for femur length (FL) were higher
than Kurmanavicius."” They used a large sample size
which is evenly distributed from 12 to 42 weeks of
pregnancy. Raman and associates compared growth
between the three different ethnic groups in the
Malaysian population in a longitudinal prospective
study at the University Hospital, Kuala Lumpur--the
Indian fetuses had significantly longer limb lengths than
the non-Indian fetuses (Malays and Chinese). Their
limbs grew faster by 0.15 mm/week for femur length
and 0.1 mm/week for humeral length (P<0.001).

In a study from Khulna Nuclear Medicine Centre
(Bangladesh) the sensitivity of antenatal detection of
intrauterine growth retardation (TUGR) by ultrasound
was 76.4% with predictive value for positive test
79.2% and perinatal mortality rate 13 per thousand.'

The association between the nuchal fold and
Down syndrome (trisomy 21) was first noted in

Director, Centre or Nuclear Medicine & Ultrasound, Post Box No.-16, Rangpur-5400, Bangladesh.
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second trimester fetuses, when a nuchal thickening of
6mm or more was considered abnormal and highly
.. 16 .

predictive of Down syndrome. Transvaginal sono-
graphy can 1dent1f); many first trimester fetuses with
nuchal thickening. The normal first trimester fetus
has an area of posterior nuchal lucency mee}gunng less
than 3 mm in thickness (anteroposterior). Bromley
etal. Reports that fetal nose bone length is a marker
for Down syndrcl)gne in the second trimester in a high-
risk population. Yeo and coworkers state that most
aneuploid fetuses have sonographically small ears (<
/ =10" percentile for gestational age) and this small-
ness is not entirely related to overall small fetal size,
but in almost half of the cases, the fetal ear length is
disproportionately smaller than the BPD.”

Rate of fetal growth, rather than fetal weight
alone, is a strong predictor of adverse neonatal out-
comes. Morbidity and mortality are significantly
increased among fetuses with an estimated fetal welght
in the 5 th percentile or less for gestational age.
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SONOGRAPHIC MEASUREMENT OF RENAL SIZE IN NORMAL
BANGLADESHI CHILDREN

Ashoke Kumar PAUL,' Choudhury Habibur RASULX,?
Hosne Ara RAHMAN,* Md. Sayedur Rahman MIAH*

SUMMARY

To assess the renal length and volume in Bangladeshi children, we prospectively
studied 217 healthy children aged between 1 to 12 years using ultrasonography. The mean
kidney length was 7.23 + 0.89 cm and mean kidney volume was 47.67 £15.23 cm3. No
significant difference in kidney length and volume was noted between boys and girls. The
length and volume of left kidney was significantly larger than the right. There was a good
correlation between renal volume and variables like age, body height, body weight and body
surface area. The best values were found in the correlations to body surface area.

Key Words:

INTRODUCTION

Sonography is now playing a significant role
in the evaluation of urinary tract diseases in children.
Knowledge of normal renal parameters is essential
for accurate evaluation of abnormal kidneys.
Sonography appears to be an accurate method for
measuring renal dimensions without known magnifi-
cation caused by factors of chemical and photographic
nature seen by excretory urography.'? There are
several western sonographic evaluations of renal
dimensions in normal children,*** but no such studies
have been undertaken in this region. The aim of this
study was to determine the normal renal length and
volume as correlated with age, body height, body
weight and body surface area in Bangladeshi children

Renal length; Renal volume; Children; Ultrasonography.

by ultrasonography and to establish a normal
reference kidney size of children in this region of Asia.

MATERIALS AND METHODS

We performed this study at the Centre for
Nuclear Medicine & Ultrasound, Khulna, Bangladesh
between July 2000 to June 2001. Renal sonogram
was done in 217 healthy children without apparent
urinary tract disease who were refereed from Pedia-
tric Unit, Khulna Medical College Hospital,
Bangladesh for abdominal sonography for symptoms
unrelated to urinary tract. Age ranged from 1 to 12
years; children less than 1 year old were not included
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? MBBS, FCPS Associate Professor Pediatric Unit Khulna Medical College Hospital Bangladesh
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because of the more rapid change in kidney size
during the first year of life. Patients with abnormal
sonographic findings were excluded. The variables
like age, body height, body weight and body surface
area were recorded at the time of the examination.
The body surface area (BSA) was calculated by

4 x weight (kg) +7

BSA (m?)=
90 +weight (kg)

Sonographic evaluation was done with
Siemens Sonoline SL-2 real time ultrasonogram
using 3.5 MHz linear transducer. All the children were
examined in a prone position without any special
preparations and both longitudinal and transverse
scanning were performed. Length, width and
thickness of both kidneys were measured. Renal

JAN. - APR. 2004. Volume X Number I

volume was calculated by volume (cm3) = Length x
width x thickness x 0.523. We attempted to find
relationship between renal dimensions such as renal
length and volume and variables like age, height,
weight and body surface area. The results were
processed and analyzed using SPSS 7.0 program.

RESULTS

The length and volume 0f 434 kidneys was
measured in 217 healthy children ranged in age from
1 to 12 years. Of them 110 were boys and 107 were
girls. The mean kidney length was 7.23 70.89 cm and
mean kidney volume was 47.67 ?15.23 cm.? There
was no significant difference in kidney length and
volume between boys and girls. The length and
volume of left kidney was larger than the right and this
difference is statistically significant (Table-I).

TABLE I Measurement of renal length and volume in right and left kidney separately
Parameters Renal length (cm) Renal volume (cm?)
(Mean +SD) (Mean +£SD)
n=217 n=217
Right kidney 7.16+0.92 46.80 £15.07
Left kidney 7.31£0.92 48.55 +£16.17
P value <0.001 <0.001

The mean renal length and volume in different
groups of age, body height, body weight and body
surface area is shown in Table-II. P values are <0.001
in all those variables. So mean renal length and
volume increases with rise of age, height, weight and
body surface area are highly significant.

66

The correlation coefficient between kidney
volume and body variable is shown in Table-III. There
was a positive correlation found between kidney
volume and age, height, weight and BSA in the total
population and in each sex. The best values were
found in the correlations to body surface area.



THE ASEAN JOURNAL OF RADIOLOGY JAN. - APR. 2004. Volume X Number |

TABLEII  Renal length and volume in different groups of age, height, weight and BSA

Variable Renal length (cm) Renal volume (cm’)
(Mean +SD) (Mean +SD)
Age (years)
1-3 (n=25) 5924077 27.03£12.03
4-6 (n=46) 6.74+0.52 38.69+7.89
7-9(n=69) 7.3940.59 49 891998
10-12(n=77) 7.8240.70 57.76+13.83
Height (cm)
<100 (n=54) 6.35+0.80 32.82+11.64
100-119 (n=55) 7.2040.66 47.73£12.97
120-139 (n=97) 7.62+0.63 53.93+11.74
<140 (n=11) 8374059 65.14+12.38
Weight (kg)
<10(n=19) 578+0.73 23.86+9.42
11-15(n=43) 6.68+0.63 37.70£10.29
16-20(n=56) 7.14+0.54 45.75£8.74
21-25(n=55) 7.5840.60 53.75k11.44
26-30(n=34) 8.0840.53 60.74x11.38
>30(n=10) 8.13+0.79 68.70£10.50
BSA (m2)
<0.600 (n=43) 6.2540.80 30.66+11.22
0.601-0.800(n=75) 7.05+0.58 44,2449 65
0.801-1.00(n=75) 7.7440.63 55.65%11.63
>1.00(n=24) 8.03+0.67 63.95+12.25

TABLEIII Kidney volume in children correlated to age, height, weight and BSA

Variable rvalue p value

Age (years) Vs renal volume (cm?)

Total population (n=217) 0.700 <0.001

Boys (n=110) 0.701 <0.001

Girls (n=107) 0.691 <0.001
Height (cm) Vs renal volume (cm?)

Total population (n=217) 0.648 <0.001

Boys (n=110) 0697 <0.001

Girls(n=107) 0.587 <0.001
Weight (kg) Vs renal volume (cm?)

Total population (n=217) 0727 <0.001

Boys (n=110) 0.741 <0.001

Girls (n=107) 0.700 <0.001
Body surface area (m?) Vs renal volume (cm?)

Total population (n=217) 0.741 <0.001

Boys (n=110) 0.764 <0.001

Girls(n=107) 0.705 <0.001
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DISCUSSION

Hodson et al, in 1962 first described the
measurement of renal size 1n children based on
excretory urography.® Measurement of kidney size
by ultrasonography is superior to radiological
measurement and presently ultrasonography is
popularly used for renal dimensions. Radiographic
technique yields some variability in the apparent size
of the kidney due to magnification and diuretic effects
of contrast material. Sonographic measurements are
not influenced by the above mentioned factors.
Ultrasonography is non-invasive and relatively
inexpensive when compared to radiographic method.
There is no radiation exposure and therefore it can be
safely used in children.

In this study we found no difference in kidney
length and volume between boys and girls. This
finding is in good agreement with other studies.”®
Several authors found no significant difference in renal
length or volume between right and left kidneys.>7?
As with other study, our results showed that the length
and volume of left kidney is significantly larger than
the right.'

We observed that mean renal length or
volume in children increases with age, height, weight
and body surface area. In our series, we found
significant correlation between kidney volume and
variables like age, height, weight and body surface
area. This finding is consistent with other studies.”!
The best values were obtained in the correlations to
body surface area is in agreement with the result of
other study.'

CONCLUSION

Ultrasonography 1s a simple and convenient
method of measuring kidney size in children. This study
provides sonographic measurement of normal kidney
length and volume in Bangladeshi children and the
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result was found to be consistent with other studies
elsewhere in the world.
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UNEQUAL TWIN : CASE REPORT

Dr. M.A. Taher

Sometimes one of the twin is smaller than the other, but it is a rare phenomenon.
Recently we found a twin pregnancy in a woman of 29 years, para 3, gravida 4" who
complained of discomfort due to huge abdominal swelling. Ultrasonography (USG) revealed
mild degree of bilateral hydronephrosis, normal hepatobiliary system, and gravid uterus with
twin live fetuses of unequal sizes : biparietal diameter (BPD) 51 mm, femur length (FL) 31 and
23 mm. By menstrual history, she is running about 21 weeks of pregnancy, which corresponds
to the bigger twin, but the smaller twin corresponds to about 17 weeks of pregnancy. Both the
fetal hearts are beating regularly, but the smaller one is feeble and may not survive. Amniotic
fluid 1s excessive in amount. The patient is being followed up.
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Big head
DISCUSSION

Twin gestations occur once in every 85 births.
Superfetation or hypercyesis is the fertilization of two
ovain the same uterus at different menstrual periods
within a short interval. Upto 40% of twin pregnancies
are undiagnosed prior to labor and delivery. when
twins are diagnosed by ultrasound early in the first
trimester, in about half of these cases, one twin will
silently abort and this may or may not be accompa-
nied by bleeding. This has been termed the vanishing

Small head

twin. The incidence of birth defects in each fetus of a
twin pregnancy is twice than in singular pregnancies.'
Monochorionic pregnancies carry the rick of placen-
tal vascular anastomoses. These, if severe, may result
in conditions such as the twin-twin transfusion syn-
drome and be seen in cases of parabiotic twinning
(acephaly-acardia). Monoamniotic twins are at risk
of entanglement of the umbilical cords and vascular
compromise of both fetuses.” The commonest com-

Director, CNMU, Rangpur ,Bangladesh.
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plication of monochroionicity is a 5-30% risk of
developing the twin transfusion syndrome (TTS).?
Unbalanced shunting of blood through placental
vascular anastomoses can induce growth retardation
and anemia in the donor twin while causing hydrops
and polycythemia in the recipient twin.* A severe form
of this syndrome is the so-called ‘stuck-twin’
phenomenon, which occurs when the donor twin
develops severe oligohydramnios and growth
retardation and becomes trapped against the uterine
wall by the small amniotic sac encasing it. The rarest
complication in TTS is an acardiac twin (1 in 35000
deliveries). Pregnancy-related causes of polyhydram-
nios include cingenital infections and the twin-twin
transfusion syndrome (TTS). Cytomegalovirus,
toxoplasmosis, listeriosis and congenital hepatitis are
a few of the viral diseases that may infect a pregnancy
and cause polyhydramnios.® Sonographic clues that
suggest infection include growth retardation and fetal
cranial or liver calcifications. TTS is an uncommon
entity caused by communication between the placen-
tal circulations of twins. This condition results in
polyhydramnios in smaller twin. Heart failure and
pericardial effusion may be present in the donor twin
with TTS. A donor twin died five days after Doppler
examination despite reduction amniocentesis of the
polyhydramnios twin.” The umbilical cord in the
compromised twin showed reversal of diastolic flow.
Twin reversed arterial perfusion sequence is a rare
malformation with an incidence of 1 in 50000
pregnancies and results from a monochorionic twin
pregnancy in which one twin has a severe abnorma-
lity involving the head and upper part of the body
with a rudimentary heart. It is also caused by placen-
tal anastomotic connections leading to reversal of
blood flow to one twin. Maternal indomethacin
therapy may control the polyhydramnios and
periodic monitoring of the pregnancy by USG should
be done until delivery.® The growth of one twin may
serve as a marker for the growth of the other-BPD of
the twins should be within 5 mm or 5% of each other
and any discrepancy should not increase by greater
than 3 mm over a two week period-only 77% of
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growth-retarded fetuses was detected using these
criteria in 1981.° Using the interval growth of the
femurs (FL) might be of greater value.'”
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FUTURE OF EMERGENCY ULTRASOUND

Dr. M.A. Taher

ABSTRACT

Since 1953,abdominal ultrasound is used in the investigation and treatment of various
diseases.' We plan to increase the use of ultrasound in emergency medicine in a cost-effective
manner. In September 1979, Emergency Medicine was formally recognized as the 23™discipline
to receive specialty recognition by the American Board of Medical Specialties. About 25% of
all imaging studies in the world 1s ultrasound examination as noted by Harvey, Pilcher and
colleagues in 2002.In 1995, Wagner, Heller and Jehle recommended emergency ultrasono-
graphy in (1) acute gallbladder disease,(2) ectopic gestation, (3) obstructive uropathy,
(4) abdominal aortic aneurysm, (5) traumatic hemoperitoneum, (6) pericardial tamponade.
We like to add a few more: acute pancreatitis, liver abscess, molar pregnancy (gestational
trophoblastic disease), acute appendicitis, twisted ovarian tumor, testicular torsion and gastric

outlet obstruction.”

KEY WORDS: Emergency ultrasound, imaging,

INTRODUCTION

The rigid arm of the contact B-mode
ultrasonography machine first available in the late
1960s, which provided bistable B-scan images was
of limited usefulness for the speed required for use in
emergency evaluations. By 1981, typical examina-
tions once taking, for example, 45 minutes by a static
scanner to denote, for example, a traumatic
perisplenic hematoma or an intraabdominal abscess
were replaced by real-time examinations that could
evaluate areas of concern within minutes.
Transducers could be moved rapidly from a subdia-
phragmatic anterior approach to a coronal longitudi-
nal approach through the patient’s side without the
necessity using a static scanner to unscrew and then
screw in an appropriate transducer of push and move
the machinery for the rigid transducing arm to allow it
to be set up to image the patient from a different plane.
Before the availability of real-time imaging, ultrasono-

graphy was truly more physically laborious. With real-
time technology, findings that vary with physiologic
states (eg, inspiration/expiration) could be better
assessed. The basic analysis for deep venous throm-
bosis (ie, compressibility of a vein) could be
performed. Transvaginal and transesophageal
transducers were introduced in the mid to late 1980s,
allowing real-time imaging of the gynecologic tract and
the heart and thoracic aorta respectively, from a
different vantage point (window) and using higher
frequency transducers with better nearfield resolution
for those examinations. Ectopic pregnancies and aortic
dissections, could be better imaged. By the 1990s,
new hardware and software improvements increased
diagnostic capabilities. Cine loop features allowed
review and retrieval ofkey diagnostic images obtained
before the frozen image. This was particularly helpful
inassessing uncooperative or uncontrollable patients,

Director, Center for Nuclear Medicine and Ultrasound, Rangpur, Bangladesh.
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including moving children. Duplex Doppler ultrasono-
graphy was replaced by color Doppler ultrasono-
graph¥, allowing rapid visual assessment of vascular
flows.

EVALUATION OF TRAUMA

Ultrasound provides potential immediate
diagnosis and has capability for evaluating a multitude
of injuries normally requiring several different imaging
technologies e g foreign bodies and fractures
resulting from gunshot wounds to the extremities. In
the aftermath of the Armenian earthquake in 1988,
sonography was used effectively as a primary
screening procedure at the entry to a hospital in mass
casualty patients with trauma. Only an average of 4
minutes was required to study each patient. The
false-negative rate was only 1% and there were no
false-positive results for trauma-associated injury of
the abdomen and retroperitoneal space. On sono-
graphy, the cortex of bone is shown as a homo-
geneous, strong, bright reflection of echoes with deep
acoustic shadowing. However, depending on the
surface of the bone and the obliquity of the ultrasound
beam, reverberation artifacts may also be shown deep
to the cortex of the bone. With the use of a linear
transducer to image the lung pleura through the
anterior chest, it has been consistently found that the
identification of pleural edges sliding in a to-and-fro
movement with respiration definitively excludes
pneumothorax. Power Doppler imaging can be used
to increase the accuracy of sonography in ruling out
pneumothorax. With Power Doppler imaging, the
movement of the two adjacent pleural surfaces is
highlighted, indication no penumothorax. This tech-
nique is referred to as the “power slide”. Ultrasound
reveals pneumothorax that is not detectable on chest
X-ray and sonography 1s used in evaluating blunt
trauma as part of the FAST (focused abdominal
sonography for trauma) exam.

Indications for trauma ultrasound include blunt
or penetrating trauma to the torso where there is
suspicion of intraperitoneal hemorrhage, pericardial
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tamponade, and hemothorax The minimum 4 views
trauma ultrasound should include the right flank to
visualize the hepatorenal space, left flank to include
the perisplenic anatomy, subcostal to visualize the
pericardium, and pelvis to visualize retrovesical or
retrouterine fluid views. The flank views also visualize
the spaces above and below the diaphragm. Other
views include the bilateral paracolic gutters, the
apical and parasternal views of the heart, and
Trendelenburg positioning with the flank views. These
views assume the trauma patient is in supine position
in spinal protocol with multiple other procedures
required or taking place simultaneously. Limitations
oftrauma ultrasound include the inability to identify
injury to specific viscera (contained lacerations/con-
tusions of the spleen/liver), bowel, or retroperitoneal
structures and hemorrhage. Additionally pathologic
air or patient anatomy may make the examination
technically difficult, and require alternative imaging
modalities.

IN

EMERGENCY ULTRASOUND

PREGNANCY

The incidence of ectopic pregnancy has been
rising over the past several decades. Most current
algonthms for the evaluation of the ectopic pregnancy
include the use of pelvic ultrasound with quantitative
human chorionic gonadotropin (hCG) as needed. With
the need to incorporate ultrasound into the standard
evaluation of the symptomatic first-trimester patient
with bleeding or pain, pelvic ultrasound for
intrauterine pregnancy has became a natural applica-
tion in emergency ultrasound. Although the number
of ectopic pregnancies has increased, the mortality
from ectopic pregnancies has decregsed 90% since
1979. In 1978, Maklad and Wright wrote the first
report of B-mode gray scale ultrasonograpshy for
ectopic pregnancy evaluation. Cacciatore et al found
that a gestational sac was always seen by the time the
B-hCG level reached 1000 IU (Second International
Preparation Standard), and a yolk sac should always
be seen by the time the mean sac diameter (MSD)
reaches 10 mm (many authorities use 8 mm as the
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current cutoff) on transvaginal ultrasonography.

Second and third-trimester ultrasound by
emergency physicians is focused on the detection of
fetal cardiac movement and the evaluation of the
pregnant traumatic patient. The ultrasound 1s used for
detection of fetal heart rate and hydrocephalus
Limitations include nonvisualization of the fetus by
anatomic abnormalities or lack of heartbeat in a fetal
demise. The technique for trauma ultrasound
evaluation of the pregnant patient is not altered from
standard techniques.

HEPATOBILIARY SYSTEM

Cholecystitis, Cholelithiasis, pancreatitis,
biliary ascariasis, peptic ulcer, and liver abscess are
common differential diagnoses for pain in the
epigastrium are best imaged with ultrasound. Time in
the department for such patients can be saved with
emergency ultrasound. Indications for biliary
ultrasound include the suspicion of a biliary etiology
for epigastric, abdominal, flank, or right shoulder pain.
The gallbladder is visualized to detect echogenic
matenial that may produce shadowing, gallbladder wall
diameter, and presence of fluid around the gallblad-
der. The abnormal size of the common bile duct and
the presence of a sonographic Murphy’s sign should
also be noted. This procedure may be performed
separately or as a view of the upper abdomen in
combination with other indications noted. Limitations
include contracted gallbladder, nonvisualization
because of bowel gas, difficulty in imaging common
bile duct stones, and other pathology in the local right
upper quadrant anatomy (liver, lung, or ribs)

RENAL SYSTEM

The symptoms ofrenal tract obstruction can
require risky long or costly imaging procedures.
Ultrasound of the kidneys may judge the degree of
obstruction. Use of renal tract sonography can be a
sensitive bedside test for hydronephrosis. Indications
for the ultrasound of the renal tract include the
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detection of hydronephrosis manifested by costover-
tebral pain, flank pain, or abdominal pain with
vomiting. Both kidneys should be visualized from
upper to lower pole in coronal/long and transverse
planes for detection of hydronephrosis and
echogenicity suggestive of stones with or without
shadowing Both kidneys can be imaged to exclude
urethral obstruction. Limitations include inability to
detect the cause of the obstruction or degree of renal
function. Dehydration or early imaging may result in
false-negative examinations, and the sensitivity of the
examination is improved with hydration and serial

GASTRIC OUTLET OBSTRUCTION

Severe vomiting in a patient (infant or adult)
may be investigated by ultrasound scan to look at the
pylorus and adjacent region.

APPENDICITIS

Appendicitis is one of the most common acute
abdominal disorders requiring emergency surgery The
misdiagnosis rate based on clinical findings 1s high,
especially in ovulating female patients Early real-time
sonographic work was essentially limited to noting a
fluid or abscess collection in cases of perforated
appendicitis. We often looked for a collection on
routine pelvic ultrasonography particularly near the
fluid-filled bladder or anterior to the right psoas
muscle As earlyas 1981, A, Deutschand G Leopold
described a case of an inflamed appendix in a patient
with leukenua studied by ultrasonography They noted
the inflamed appendix as an oval mass with a “bull’
s-eye or targetlike” appearance. The target’s central
echogenicity was appendiceal mucosa, and its
surrounding anechoic area represented a thickened
appendiceal wall Slrmlar ﬁndm%s were discussed by
Parulekarin1983 " Oomsetal  ina review of their
work using compression sonography for cases of
possible acute appendicitis without a palpable
appendiceal mass or evidence of perforation, showed
the marked improvement in their institution’s
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false-negative appendectomy rates from 32% in 1985,
before the report by Puylaert, 25 to 7% in 1987,
through 1989, after they began performing
compression sonography. Their work highlights the
impact improvements in clinical ultrasonography have
had on effecting true changes in patient care.

TESTICULAR TORSION

We have learned over time that torsions may
be hypoechoic from edema or hyperechoic from
hemorrhage. Relying on echogenicity alone for the
diagnosis of testicular torsion may be problematic
because the inflamed testicle of orchitis may appear
hypoechoic yet may have substantial vascular flow.
The key assessor of torsion is the determination of
the presence or absence of intratesticular vascular
flow. Whereas testicular scintigraphy was the
reference standard for assessment of torsion and
abnormal vascular flow to the testicle in the mid to
late 1980s, by the mid 1990s, color Doppler ultra-
sonography had replaced it for triaging testicular
torsion.
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