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1.(Mosltly) Non-Vascular Inlervention in Children:
An overview

Richard B. Tewbin, M.D., F.A.A.P., F.A.C.R.

Department of Radiology, Children’s Hospital of Pittsburgh

Absiract - —

The 1970°’s and 1980°s were a period of rapid development and growth ol interven-
tional radiology in the pediatric population. During this time the types and num-
bers of procedures grew and the pediatrie interventionalist became an active mem-
ber of the physician team actively caring lor children. Many new procedures were
introduced and equipment developed and was modified for use in children of all
ages and sizes. As a result ol these advances in the 1970°s and 1980°s the case load
increased dramatically. Since 1990 this trend has intensified and the case load has
increased again by approximately threefold and we are now performing almost 3000
procedures per yvear. This increased demand has also been accompanied by an in-
creasing case complexily e.g. biliary drainage and dilatation. The resull is that the
pediatrie interventionalist is now involved in caring for extremely ill children with
complex medical and surgical problems. In addition to the growth in inpatient pro-
cedures there has been a simultancous and dramatic increase in the number of pro-
cedures performed in the outpatient setting,

It has become clear that the inereasing utilization ol the pediatric interventional
services and angiography/interventional suite has several advantages including:
shorter hospital stays, lower intensity post procedural nursing care, and less post
procedural discomlort and problems when compared to comparable open surgical
procedures. In addition to these advantages to the child there is a lower financial
cost lo the institution. Thus, it is likely that this trend towards interventional (mini-
mally invasive) therapy will continue and intensify in the future. The purpose of
this review is to present and overview ol some of the newer and important non-
vascular interventions and selected vascular interventions being performed in the
pediatric population.

Key words : Interventional procedures, Infants and children,
Gastrointestinal tract

. . tional supplementation 1s necessary. In
Percutaneous feeding techniques . . . . L
children with normal digestive function it 1s

Adequate nutrition ig essential lor nor-
mal growth and development. In children
with chronic illnesses or those unwilling
or unable to take in adequate calories
and/or other essential food stulfs e.g. ma-
labsorption, short gut syndrome, growth
will stop or proceed at an abnormal rate.
In order for these children to thrive, nutri-

preferable to utilize the gastrointestinal
(GI) track for feeding to avoid hyperali-
mentation and its complications. To accom-
plish the goal of maintaining normal nu-
tritional status in the face of short term or
long term nutritional deprivation, several
strategies may be enlisted and tailored to
the individual’s need. In our practice chil-



dren who are expected to require short
term nutritional support (for approximate-
ly 6 weeks or less) are advised to get their
nutrition by either peripheral intravenous
alimentation, nasogastric (NG) tube, na-
sojejunal (NJ) tube feeding or combina-
tions of these techniques. However, when
longer periods of nutritional support are
anticipated percutaneous gastrostomy (PG)
or percutancous gastrojejunostomy (PGdJ)
1s recommended.

In 1837 Egeberg" first proposed the op-
erative gastrostomy. However, it was not
until 1876 that Verneuil performed the
first successful  surgical gastrostomy
(SG) in a human® . Since then a number of
surgical techniques have been described.
In 1897 the surgical technique was modified
by Stamm™. It is this technique that has
become today’s standard. The indications
for SG have progressive increased. As a
result the SG has become one ol the most
commonly performed operations in the pe-
diatric population and 1s central to the care
of eritically ill and nutritionally deprived

A6

children of all ages

An alternative to SG did not appear
until 1979, over 100 years alter the initial
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operation performed by Verneuil. In 1979
Sacks and Glotzer” introduced the idea
for percutaneous gastrostomy (PG) with
the publication of lwo cases of fluoro-
scopically guided placement of a gastric
feeding tube through a healed SG site.
Shortly therealter, Gauderer, Ponsky, and
[zant” described and popularized the per-
culaneous endoscopic gaslrostomy (PEG).
In the short time sinee the introduection
of the PEG 1t has become a popular and
successful alternative to the SG. In 1981
Preshaw” followed by Sacks and eolleagues
in 1983" meodilied the PEG technique
so that a PG could be inserted under lluo-
roscopic guidance (FPG). Over the next
few vears a plethora of reports appeared
that documented successful endoscopic' ™"
and fluoroscopically”™™™ guided placement

of gastrostomy tubes in adults. However,
little had been written about the saflety
and efficacy ol the percutancous technique
in children until 1986 when Keller and asso-
ciates™ reported PG insertion in a single
child. In 1988 Towhin and colleagues™
described the antegrade approach for PG
and PGJ insertion and reported the [lirst
large series of children receiving these de-

Fig.1

Percutancous gastrojejunostomy
tube: a 141" antegrade gastrostomy
with a triangular retention disc
(Ross) 1s within the stomach(arrow-
heads). A modilied 81 jejunostomy
(arrows) (Frederick Miller, Cook
Ine.) is inserted coaxially over a
guidewire (large arrow).
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vices (Fig.1). Since that time numerous
reports have been published confirming
the safety and utility of the antegrade and
retrograde PG and PGJ in children®™™
Regardless of the route of insertion select-
ed the percutaneous approach is highly
successful and well suited to large seg-
ments of the pediatric population,

The percutaneous lechniques have dem-
onstrated numerous advantages over the
operative approach for gastrostomy tube
insertion. In most instances a PG can be
inserted under local anesthesia and intra-
venous sedalion avoiding general anesthe-
sia, decreasing overall procedure time, re-
sulting in a shorter hospital stay. Also, a
PG is more flexible allowing for easier
conversion to a gastrojejunostomy, has a
lower complication rate, and is less expen-
sive. As a resull of these numerous advan-
tages the percutancous approach has be-
come the preferred method for tube place-
ment in many situations. Whether the ret-

rograde or antegrade route i1s chosen, the
high likelihood of success (84~100%) and
low rate of major (2~5%) and minor
(12~16%) complications compares favor-
ably with the operative approach™™

[n 1984, Gauderer, Picha, and Izant re-
ported the initial experience with the
. The GB is a

simple, skin level, non-refluxing gastro-

gastrostomy button (GB)*

stomy device and is a substitute for conven-
tional gastrostomy tubes. The intended
use was for replacement ol gastrostomy
tubes in patients with established tracks
which had been inserted surgically or
endoscopically. Shortly after its introdu-
ction, other reports appeared supporting
the use of the GB and stressing the posi-
tive features of the device and the high
7. Since that
time, the use of GBs for long term nutri-

level of patient satisfaction™

tional support has grown tremendously
and the GB is now an important device
for individuals who

require prolonged

Fig.2 Gastrostomy buttons, The two types of buttons are shown.
a: Balloon retention.

h: Mushroom tip with stylet. Balloon type easier to insert/remove.

Mushroom type more stable.
6



gastrostomy feeding but who do not require
jejunostomy feeding (Fig.2). This subgroup
of children are not candidates for GBs.

It 1s likely that the area ol percutaneous
feeding will continue to evolve with mini-
mally invasive techniques replacing open
surgery in most cases.

Percutaneous cecostomy

Fecal incontinence is estimalted to effect
at least 3 million people in the United
States.
have been unsatisfactory. Dietary modifi-

However, most forms of therapy

cation, the use of suppositories, small vol-
ume enemas, and biofeedback techniques
have all shown limited results. In chil-
dren fecal incontinence 1s a condition en-
countered in all age groups but is often

Other

etiologies including trauma, colorectal or

the result of spinal dysraphism.
spinal surgery may also lead to [ecal
soiling. To date, the most eflective and
predictable method for management of
these children is using a large volume en-
ema. This allows for complete emptying
of the colon minimalizing the possibilily
of unpredicted and humiliating bowel eva-
cuation”™ . Although effective, large volume
enemas do not always result in control
of fecal incontinence due to the lack of
patient compliance. In addition, children
with paresis or paralysis of limbs and/
or trunk are unable to perform the proce-
dure without aid. As a resull of these prob-
lems Malone and colleagues devised an
operation, the appendicocecostomy to ease
the performance and increase the effective-
ness of an antegrade enema’ . Since then
other operative approaches have been
developed. However, the complication rate
and the need for an opened procedure has
limited the acceptance of this approach.

In 1996 Shandling, Chait, and Richards
reported a pilot study using percutaneous
cecostomy for treatment of children with
fecal incontinence™ . This interventional
method 1s a creative modilication of other

percutancous methods developed in the
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1980’s for the insertion of a percutaneous
techniques. A subsequent report by Chait
and colleagues gives us the first look at
midterm results of this treatment meth-
od, its complications, safety and effective-
ness” . [t now appears thal a percutane-
ous cecoslomy is an eflective way 1o de-
liver an antegrade enema for the purpose
of achieving fecal continence and indepen-
dent living.

Hepatohiliary techniques

Ultrasound, computed
MRI, and nuclear

sensitive modalities for the detection of

tomography,
medicine studies are

biliary dilatation and can demonstrate
hepatobiliary pathology. To date, the stan-
dard for imaging ductal anatomy has been
percutaneous transhepatic cholangiogra-
phy(PTC) although in the near future
MRCP(magnetic resonance cholangiopan-
crealography) diagnostic
Endo-

scopic retrograde cholangiopancreatogra-

may 1'0[)[?1(_'[‘

PTC in the pediatric population.

phy (ERCP) is used when imaging of both
the biliary and pancreatic ducts is needed.
However, KRCP has only a 70~90% suc-
cess rate in demonstrating the intrahepatic
" as compared to PTC. Also,
PTC is successful in determining the site
of obstruction in 95~100% of cases and
the etiology of the obstruction”in 90~96%
of patients with dilated intrahepatic bile
ducts"™™" ERCP is more

technically difficult to perform in children,

bile ducts™™

. In contrast,

is not available in all hospitals, and is up
to four times as expensive as PTC. Thus,
fine-needle PTC is the safest and most
accurate test to differentiate intrahepatic
from extrahepatic cholestasis. In combi-
nation with percutaneous biliary dilata-
tion and external stenting these techni-
ques have enabled minimally invasive
therapies to be applied to children with
complex biliary pathology, especially in
post operative patients with hepatic trans-
plants. These techniques are well described

in both adults and children. Therefore,
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attention will be given in the following
paragraphs to newer hepatobiliary inter-
ventions.,

Transhepatic central line placement

Since its introduction in 1989 the safety
and efficacy of percutancous central line
placement in adult and pedialric patients
by interventional radiologists using im-
age-guided techniques has been well doc-
umented®™ . The advanlages of the per-
cutaneous technique include a high suec-
cess rate because of the ability to use
imaging guidance for needle and guide-
wire placement, prompt recognition of cath-
eter malposition with the ability to easily
reposition the catheter properly, relatively
instantaneous identification of complica-
tions, lower costs relative lo surgically-
placed central lines, and the ability to
provide viable alternatives for placement
of central lines in patients in whom stan-
dard routes are no longer available. In
1991, Kaufman, et al, reported insertion
of a central catheter via the transhepatic
approach™ . We have adapted this technig-

ue for insertion ol central venous cath-
eters and placement of large-bore dialysis

catheters™ .

Vascular access into the inferior vena
cava is accomplished using either general
anesthesia, intubation with subsequent
paralysis and sedation, or intravenous se-
dation and local anesthesia. The latter 1s
preferred whenever possible. Hepatie vein
access 1s accomplished using real-time
ultrasound guidance. A biopsy guide is
fitted to the ultrasound transducer and a
Chiba needle or sheathed needle is guided
into the most vertical (usually right) hepa-
tic vein. With the needle in place a guide-
wire (usually a glidewire) is maneuvered
into the right atrium and the track is dila-
ted so that a peel-away sheath can be
inserted. After the catheter length is mea-
sured using a guidewire a double lumen 5
~TF tunneled catheler or port is inserted
(Fig.3). If phoresis or dialysis is neces-
sary a large bore(T~11.5F) catheter 1s sub-
stituted for the central line using the same
technique.

We have found this approach to be life
saving in many situations. The technique
is safe even in children who are coagulo-
pathic, In all cases when the central cathe-
ter or large bore catheter is removed the

Fig.3

Child with biliary atresia with
occluded central veins. Venous
access acheived by transhepatic
puncture of hepatic vein under
US guidance. C-line tip at base
of right atrium (arrowhead).



track is embolized with gelfoam pledgets
or coils in order to achieve hemostasis.

Transjugular liver biopsy

The importance of diagnostic liver biop-
sy in the management of pediatric pa-
lients with severe liver disease or liver
transplants is well-recognized™ . Unfortu-
nately, subgroups of children are at risk
for serious bleeding and are not candidat-
es for the conventional transhepatic biop-
sies. The first transjugular liver biopsy
was performed in a human patient in 1967
by Weiner et al. Several large series
have since been reported which confirm
the safety and uselulness of the tran-
sjugular approach in the adult popula-
tion”™ . The theory behind this technique
is that any bleeding associated with the
biopsy will be directly into the vascular
space and cause no hemodynamic prob-
lems. In 1992, Furuya et al. demonstrated
that the transjugular was sale and eflec-
tive in children™ . This was confirmed by
Bergey and colleagues in 1998.

In patients with severe coagulopathy
and/or massive ascites and possibly chil-

Vol.156 No.1,1999 9

dren with segmental liver transplants the
standard transcutaneous approach is
contraindicated. Depending on operator
preference two approaches may be consid-
ered: the transjugular and the transhep-
atic with post-procedural track emboliza-
tion. In our practice the transhepatic
route with subsequent track embolization
is chosen when the child has a near nor-
mal or partially correctable coagulapathy
with the PT, PTT, and platelet values
near normal. In children with significant
uncorrectable coagulopathies or platelet
level below 30,000 the transjugular route
1s preferred (Fig.4). Despite the disad-
vantages of increased procedure time,
smaller and/or [ragmented core biopsy
samples, higher cost, and the need for
more highly trained personnel when com-
pared to percutaneous liver biopsy, trans-
venous (transjugular or transfemoral)
liver biopsy offers an effective and safe
technique to obtain liver tissue lor diag-
nostic purposes in this high-risk patient
population. The transjugular approach
may also be useful in this same group of
patients when there is a need to measure

Fig.4

10-year-old female status post liv-
er transplantation with an uncor-
rectable coagulopathy and abnor-
mal liver function tests. Tran-
sjugular liver hiopsy using a
Quick-Core transjugular biopsy
needle (Cook, Ine., Bloomington,
IN). Guide sheath in proximal
middle hepatic vein (arrows) with
biopsy needle deployed. (arrow-

head)
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hepatic vein wedge pressures and/or per-
form an hepatic venogram for diagnostic
purposes. Other less common reasons to
use the transjugular approach include fai-
led conventional percutaneous liver biopsy,
massive obesity, small, cirrhotic liver and
situations in  which excessive bleeding
may occur as a result of percutancous
biopsy, such as suspected vascular tumor.

One of the main contraindications to
transjugular biopsy 1s a medically unsta-
ble child. Another significant contraindi-
:ation 1s occlusion of any of the veins
which need to be traversed in order to
perform the biopsy, such as the internal
jugular veins, SVC or hepatic veins in the
case of the transjugular approach, or the
femoral veins, IVC or hepatic veins in the
case ol the transfemoral approach. Careful
ultrasound examinalion of these patients
is obviously mandatory.

Prior to the procedure PT, PTT, Hgb,
Het and platelets values are routinely ob-
tained. If necessary, blood products are
administered either prior to or during the
procedure. One or two units of PRBC’s
are ordered in the event of a serious bleed-
ing complication. Since infectious compli-
cations are very rare, prophylactic antibi-
otics are not routinely given.

In mrost cases general anesthesia is se-
lected because of the need for the patient
to remain motionless and maintain a rel-
atively uncomfortable position for 1~2
hours. Ultrasound examination ol the liv-
er is performed to evaluate the IVC, hep-
atic veins, and overall hepatic size and
thickness. The right internal jugular vein
is the preferred entry site. If the right in-
ternal jugular vein is occluded or other-
wise not suitable for access, the left inter-
nal jugular vein or a femoral vein may be
used. These alternative sites make the
procedure more complicated technically.
US guidance, an 18
gauge needle is inserted into the jugular

Using real-time

vein using Seldinger technique. The nee-
dle 1s exchanged for a 51" JB—1 calheter

10

over a guidewire. Under lluoroscopic guid-
ance the wire and catheter are manipulat-
ed into the right hepatic vein, The JB-1
ratheter is then exchanged for a long 7F
or 9F vascular sheath. The sheath is ad-
vanced 3 or 4 cm into the right hepatic vein
which keeps it in a relatively posterior po-
sition, hopelully with enough intervening
hepatic parenchyma to be a safe distance
from the anterior liver capsule. An hep-
atic venogram is then performed. Fol-
lowing the venogram the wire 1s removed
and a 7F Colapinto metal sheath is placed
into the hepatic vein via the vascular
sheath already in position. The Colapinto
sheath is advanced so that the tip is pro-
truding from the distal end of the vascu-
lar sheath by approximately 1 cn. An 18
gauge Cook Quick-core biopsy ncedle is
advanced until the tip of the needle is at
the end of the sheath. The sheath is then
rotated anteriorly and the biopsy needle
advanced so that the tip protrudes [rom
the end of the sheath by approximately
0.5 cn. A biopsy is then taken. A maximum
of three passes are made to minimize the
potential of post operative complications.
Once the biopsy has been obtained the
Colapinto sheath is removed. Prior to
removing the shealh a post-biopsy contrast
injection 1s done to check for capsular
perforation, which occurs in approximately
3.5% ol cases™ , although clinically sig-
nificant bleeding has been reported in
only 0.35 % ol cases. I extravasation is
identified the needle track may be em-
bolized with Gelfoam (Upjohn Co., Kala-
mazoo, MI) or metal coils. Transjugular
biopsy successfully obtains adequate liver

52,58}

tissue in greater then 95% ol patients™
[Failed atlempts at (ransjugular biopsy
are uncommon, but when they do oceur
they are usually related to difficult anato-
my preventing puncture of the internal
jugular vein, preventing cannulation of the
hepatic veins, or retrieval of an adequate
volume liver tissue™™ . In patients with
small, hard, cirrhotic livers not only is



there a lower success rate in obtaining
adequate liver tissue, but the risk of per-
[orating the liver capsule with its atten-
dant bleeding complications is higher. A
routine post-biopsy chest Xray is taken in
all children to access for complications.

New procedures

Osteoid osteoma was initially described
by Jaffe in 1935% . This benign bone tu-
mor is the third most common primary
benign bone tumor in children behind os-
teochondroma and non-ossifying {ibroma
in frequency. It is found in 11% of cases
and occurs 2~3 times more [requently in
males. The lesion 1s most often diagnosed
in patients ranging [rom 5~24 years of
age. Interestingly, it is uncommon in the
preschool age group accounting for only
3% of all
Although the long bones are the mosl

L60)

osteold osteoma cases
common site of involvement, any bone can
be effected. The most commonly involved
bones include the femur, tibia, humerus,
and lumbar spine. In most patients pain
1s the initial symptom which is often
more intense at night. In 30~75% of cases
the discomfort is relieved by salicylates,
however, both tylenol and 1buprophin
may be effective. Local tenderness is also
usually present upon palpation.

Plain skeletal radiographs usually re-
veal a small, sharply defined, eccentric,
round to oval lvtic lesion with reactive
bone. Its characteristic feature is a hy-
perdensed nidus made up of spongy hy-
pervascular focus up to 1.5 am in diameter.
In 80~90% of cases the lesion is located
within the cortex. Generally there 1s thick
laminar periosteal new bhone formation
adjacent to the lesion. Interestingly, pe-
riosteal reaction is often minimal or ab-
sent when lesions are located in the meta-
physis especially in the femoral neck. In
young children (<5 years) and those with
atypical symptoms other diagnoses may be
considered clinically including; osteomye-
litis, neuromuscular disease, and Legg-
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Calve-Perthes disease to name a few.
Although 1in a small number of cases
the symptoms may gradually disappear
over long period of time, the only curative
approach 1s complete operative removal.
Traditionally, a wide surgical excision 1s
necessary to remove the lesion and reduce
This ap-
proach has been required because of the

the potential for recurrence.

inability to directly visualize the tumor
More re-
cently CT guided insertion of a Kirschner

nidus al the time of surgery.

wire into the lesion has also shown to be
effective for accurate intraoperative lo-
calization. Unflortunately, these methods
are imperfect and incomplete resection
still oceurs.

IFor years CT scans have been utilized
to diagnose a wide variely of benign and
malignant bone tumors and to plan and
guide percutaneous bone biopsy and sur-
gical procedures. Thus, it is logical to use
CT to identify the nidug of an osteoid oste-
oma, identify a sale route for its treat-
ment, and to guide REMOVAL using a pre-
cision technique. Additionally, CT has the
advantage over surgical removal of being
able to accurately guide the tumor re-
moval in real-time with interval imaging
and immediately know if the lesion has
been completely removed.

In 1989, Doyle and King described 2
patients in whom osteoid osteomas were
removed percutaneously” . In 1990, Voto
and colleagues using a frechand technique
successfully excised 7 of 9 lesions using
CT guidance™ . In 1995, Towbin and asso-
ciates reported a coaxial approach for CT
guided removal™ . These authors stressed
that this method enhanced precision and
[lexibility in route planning. Since that
time Rosenthal and colleagues have re-
ported ablation of the nidus using a radio
. There
have now been several reports validating
this approach towards removal of these
benign bone tumors and il appears that
CT guided removal may be the preferred

frequency coagulation technique

V)
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approach in many instances,

No special patient preparation is re-
quired. The procedure is performed as an
outpatient whenever possible. The child is
kept NPO as per hospital policy prior to
the procedure. All children are begun on
antibiotics and maintained on the drug
the drugs for at least 3 days alter the os-
teoid osteoma is removed. [t is our prefer-
ence to perform all CT guided removals
under general anesthesia. Children with
osteoid osteomas less than 2 ems in length
and in an readily accessible location are
scheduled for approximalely 2 hours. Pa-
tients with large tumors, multiple lesions,
and/or those in unusual or difficult loca-
tions require more time to remove. We
have found that
will shorten the procedural time as much

the use of power tools

a 50% and is especially useful for removal
of larger lesions and those with marked
periosteal thickening.

If a prior CT is not available or has not
been performed it 1s 1important to obtain a
high quality examination to conlirmation
the diagnosis, measure the size ol the le-
sion, and plan the safest and easiesl route
to approach the lesion. On the day of per-
cutaneous removal a himited CT 1s per-
formed through the region of interest and
the skin entry site is marked with indeli-
ble ink. Care 1s taken to avoid the vicinity
Skin

preparation is accomplished using a com-

of a nerve or vascular structure.

bination of betadine solution and alcohol.
A small (approximalely Smn) incision is
made using a #11 scalpel blade and the
incision is bluntly dissected to the bony
surface. A pin or K-wire is inserted via
the skin incision and directed towards the
center of the lesion. Once the pin/wire is
centered over the lesion and confirmed by
it is hammered into the bone with a metal
mallet until the pin/K-wire leading edge
1s adjacent or through the lesion. A core
of bone including the lesion is then re-
moved using a trephine ol appropriate
size. In order to remove the osteoid osteo-
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ma completely the track should pass
through the back wall for a distance ap-
proximately 1.5 times the diameter of the
When the

length both

lesion. track is of desired

the pin/wire and trephine
may be removed within bloe. The speci-
men 18 then removed from the needle and
sent to pathology for review (Fig.h).

After the lesion 1s removed another
limited CT is performed to confirm the
total removal. Regardless of whether or
not some sclerotic margins ol the wall re-
main the track and tumor cavily is ag-
gressively serapped using angled curettes.
After recovery from anesthesia the child
is discharged to home with the instruc-
tions for non weight bearing for about 6
weeks, The patient is asked to return for
examination in aboul two weeks and is
actively followed for 6 to 8 weeks. It is
gratilying to know that in most instances
the child is pain free immediately after
completion of the procedure and has lim-
ited post procedural discomfort.

In most cases minor analgesia with
tylenol, ibuprophen or aspirin 1s all that
i1s necessary. Occasionally, a narcolic anal-
gesic 1s needed for a few days but this is
the exception to the rule. The antibiotic
coverage 1s maintained for a total of 5
days and discontinued unless an infec-
tious complication arises.

Tracheal stenting

Stenting of the tracheobronchial tree 1s
now feasible for the treatment ol strie-
tures involving the pediatric airway. In
1974, Montgomery reported the use of sili-
cone stents™ . Since that time several
types of plastic stents have been used for
the treatment of tracheobronchial steno-
ses”’ . Metallie stents were developed for
treatment of vascular stenoses. lHowever,
it quickly has become evident that these
devices could be used to treal strictures
involving other sites. In 1986, Wallace and
colleagues reported the uselulness ol ex-
pandable metal stents for treatment of



following tracheobronchial re-

stenoses
construction’’ ., Since then, several groups
have described the successful placement
of metallic stents for treatment of a vari-
ety of conditions. When an airway steno-
sis is identified there are a variety of

therapeutic options available for their

treatment. DBronchoscopy with dilation,

laser therapy, endobronchial resection,

fluoroscopically guided balloon dilation,
and stenting all may be helplul depending
on the clinical setting. The relative indi-
therapeutic approach

cations for each
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Fig.5

A 6-year-old boy presenting with pain

which worsens at night typical of osteoid

osteoma.

a: Extremity CT reveals a proximal
tibial nidus (arrowheads) with thick
peristeal reaction.

b: After localization a stineman pin po-
sitioned adjacent to nidus (arrows).
c¢: Lesion removed using a trephine over
the pin. Five-year follow-up without

recurrence.

At the
current time surgical resection of an air-

changes with technical advances.

way stricture 15 recommended whenever
possible. However, surgery 1s not always
feasible because of; the location of the
stenosis, post operative recurrence(s), and
a child who is not a surgical candidate
due to the severity ol underlying disease,
or an uncorrectable coagulopathy. Thus,
in these settings balloon dilatation with or
without stenting may be a life saving pro-
cedure. The risks and technical limita-
tions of surgical resection and tracheo-

13
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bronchial reconstruction make the use of
stents and other techniques appealing for
management of these difficult patients.
The use of stents represents an advance in
the management of otherwise inoperable
patients,

Silicone stents were initially designed
for use as T-tubes and were modified for
use in other areas. Today the Dumon
stent is most widely used silicone endo-
prosthesis™ ., Silicone stents were lirst to
be used in the airway and offer several
advantages. Silicone stents are easily in-
serted and can be modified into a variety
of shapes and lengths and are generally
well tolerated. They are efficacious for
treatment of inflammatory and malig-
nant strictures., The plastic prevents in-
growth of granulation tissue and tumor
into the tracheal or bronchial lumen al-
though there is tissue growth between the
stent and airway wall. Perhaps the big-
gest advantage of this material is its ease
of removal. Unfortunately, disadvantages
also exist and tend to oulweigh the advan-
tages. Silicone stents are a non-lapered,
high-Iriction material. Its construction
makes it difficult to position in individu-
als with tight strictures. In addition,
plastic stents are prone to displacement
and expulsion from the airway and must
be carefully sutured in place. In addition,
the stents have relatively thick wall and
narrow lumens and are apl lo obstruct
with mucus and other secretions. This 1s
especially problematic in children with
smaller airwayvs. Since these stents are
solid they interfere with normal mucocili-
ary action and clearance of secretions and
Also,
because of it construction the silicone

require constant pulmonary toilet.

slenl cannot he used i a lesion crosses a
bronchial oriface since it would result in
obstruction of a lung segment. Thus, when
used silicone stents tend to be a short term
solution.

Metallic stents have several advantages
over silicone stents especially their low
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profile, expandability, flexibility, and the
ability to be covered via epithelialization.
Regardless of type metal stents have thin-
ner walls with significantly larger inner
diameters than equivalent sized silicone
stents. Melallic stents are low profile and
easily inserted across a stricture without
significant trauma. Because of their open
mesh design metal stents can be placed
across a brachial origin without obstruet-
ing it. Finally, metallic stenls are more
stable and are less likely to dislodge.
These physical characteristics reduce the
amount of specialized care required after
stent placement.

In spite of the positive features of metal
stents disadvantages do exist. In general,
metal stents can be deployed accurately.
However, on occasion they may be inad-
vertently malpositioned. If this occurs,
repositioning may be difficult or impossi-
ble. Also, the open mesh design does not
protect against tissue ingrowth into the
Perhaps
covered stents will help in some situa-

lumen and stenl compression.

tions, however, no experience is available
to answer this question. In the long term
if the stent 1s no longer needed or it is
‘ausing problems, it may be difficult or
impossible to remove. Although stent re-
moval i1s not recommended, Filler and
colleagues have removed 11 of 30 stents in
a pediatric population™ . They report that
removal using a twisting and withdrawal
can be accomplished in less that 30 sec-
onds so that significant airway obstrue-
tion does not occur. A small amount of
mucosal bleeding is noted in all cases
which stopped spontaneously in a few
minutes. These authors did note that one
child died at attempted stent removal be-
cause 1t was welded into the tracheal wall
by fibrous reaction. Nashel and associat-
es describe removal of Gianturco stents
as a processg similar to rolling spaghetti
on a fork, but much more difficult and
time consuming™ . Others have removed
Palmaz and wallstents by cutting them



with lasers to alfecl removal. Thus, al-
though some stents have been removed 1t
1s clear that the current generation of
stents are intended to bhe permanent.
Therefore, 1t may be the best strategy to
avoid removal whenever possible.

Alrway obstruction unresponsive to
medical or surgical therapy is the in-
dication for stent placement in childhood

(Fig.6). The most common conditions re-

quiring stent insertion are malacia, stric-
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ture, and airway compression. The list of
indications for which placement of a stent
may be ellicacious in the pediatric popu-
lation seems to be growing. In general, in
spite of the allure of this therapeutic
option, the long term effect of stenting an
airway in a growing child is still unknown.
Thus at this time, it is my feeling that stent
placement should be reserved for treat-
ment of conditions that are not responding

to conventional forms ol management.

Fig.6

Z-year-old male with congenital heart
disease and severe tracheomalacia
secondary to extrinsic compression
[rom high aortic arch.

[Failed aortopexy. Ventilator depen-
dent until stent inserted. A second
Palmaz stent being positioned (a).
Both stents in position (b).
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Although in time it may be shown that
stenting of a child’s airway is safe, effec-
tive, and the approach of choice it is prob-
ably wise al this time Lo take a conserva-
tive view until more information becomes
available. Having said this, it has already
become obvious that tracheobronchial
stenting may be life saving in certain sit-
uations and may be offered to patients
whose conditions are not amenable to
surgery.

tracheo-

The preliminary results of

L )

bronchial stenting™" suggests the long
term results of airway stenting depends
upon the underlying etiology of the strie-
ture. In patients with narrowing secon-
dary to fibrosis, those with tracheobron-
chomalacia or exirinsic compression stent-
option.

However, children with {ibroinfllammatory

ing is an excellent therapeutic
disease with active inflammation and pro-
liferation of granulation tissue usually
have poor results. These patients have a
high incidence of restenosis which may
necessitate stent removal. In these indivi-
duals it 1s may be best to delay insertion
of a metallic stent until the inflammation
subsides il possible. If stenting is neces-
sary during this acute phase a silicone
stent could be initially placed until the
inflammation subsides since this type of
stent does not allow ingrowth of granula-
tion tissue. Later a metallic stent can be
mmserted if needed. It appears that place-
ment of a metal stent [or treatment of an
airway stricture can be accomplished
salely and effectively in the vast majority
of cases.

Contraindications to the placement of a
stent in the airway of a child are difficult
to elucidate at this time due to the lack of
experience with this technique. However,
patients with a breach in the integrity of
an airway wall may be more prone to
stent erosion and secondary complica-
tions. Children with the combination of a
mucosal proliferative process and a tra-
cheobronchial strieture have a high risk
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in these
metallic stent
may be a relative conlraindication. In
this subgroup medical therapy, a silicone
or covered metal stent may be preferable.

of recurrent strictures. Thus,

children placement of a

Serious complications from stents have
been reported including massive fatal
hemoptysis resulting from penetration of
a Gianturco 7% stent into a pulmonary
artery and development ol a brachio-
cephalic-tracheal istula™ . In my opinion,
Gianturco 7 stents with hooks should be
used with extreme caution in the tracheo-
bronchial tree of children.

Today one of the most difficult ques-
tions to answer is whether to use a stent
in a growing airway. There are no long
term studies in children available to as-
sess the effect of a stent on the circumfer-
ential and longitudinal growth of the air-
Thus, it seems prudent to avoid
especially those devices
that might be more likely to tether or in-

way.
stent insertion
jure a growing tracheobronchial tree. It
is currently our practice to select only
those children who have severe symptoms
and who have failed conventional therapy
before considering insertion of a metallic
stent. In these severely affected children
with tracheobronchial strictures balloon
dilation is the initial therapy of choice.
Balloon dilation will be repeated if reste-
nosis occurs as long as PTA relieves the
child's symptoms. Stenting is utilized 1if
PTA is unsuccessful in alleviating symp-
toms or symptomatic restenosis occurs
rapidly.
malacia who is ventilator dependant pri-

In the rare child with tracheo-

mary stenting is the procedure of choice.

Interventional procedures appears to
have application in virtually all areas of
The pediatric interventionalist
now plays an important role in the diag-
nosis and therapy of children of all ages
and sizes. The use of these minimally in-

the body.

vasive approaches is bolh safe and cost
effective and should be considered when-
ever possible,
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Fixperience of Using Balloon-FExpandable Metallic Stent
for Pediatric Airway Problems

Masao Yasufuku, Hironobu Nishikawa, Kosaku Maeda,
Tetsuo Yamamoto

Department of Pediatric Surgery, Takatsulki General Hospital
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Balloon-expandable metallic angioplasty stents (Palmaz stent) have been im-
planted in the trachea and bronchus. One infant had left bronchomalacia and the
other had congenital tracheal stenosis. The age al stenting was 3 and 2 months.
Balloon expandable stenl was inserted into the bronchus or trachea through a bron-
choscope under fluoroscopic control. One infant was cured and was discharged rom
the hospital. The other infant died 1 year later.
This experience showed that expandable metallic stent was [leasible in the treat-

ment ol trachea and bronchus.

Key Words : Balloon-expandahle metallic stent, Bronchomalacia,
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Congenital tracheal stenosis
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Fig.1 Palmaz Balloon-Expandable stent(a) and balloon-catheter(b)
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Fig.2 Case 1
a : Bronchoscope shows left bronchomalacia(arrowheabs).
b : Bronchography showing a long stenosis(arrows) of left main bronchus.

Fig.3 Case 1 after stenting
a : Bronchoscope shows a metallic stent expanding in left main bronchus.

b : Chest x-ray showing a metallic stent(arrows) in left main bronchus.
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Fig.4 Case 2
a : Bronchoscope shows a severe stenosis of the trachea.
b : Bronchography showing a stenosis and a laceration{arrow) of the trachea.

Fig.5 Case 2 after stenting
a : Bronchoscope shows a metallic stent expanding in the trachea.
b : Chest x-ray showing a metallic stent in the trachea.
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OK-432 Therapy for Lymphangiomas

Shuhei Ogita

Division of Surgery, Children’s Research Hospital,
Kyolo Prefectural University of Medicine

— Abstract)—
Intralesional injection of OK-432 (lyophilized incubation mixture of group A

Streptococcus pyogens of human origin) was lfound to lead total shrinkage ol lym-
phangiomas with no serious side effects or cosmetic problems. Favorable result of
OK-432 therapy was noted in more than 90 per cent of cystic lvmphangiomas and in
around 50 per cent of cavernous lymphangiomas, respectively. The side effects of
OK-432 therapy are fever for 2 to 4 days and a local inflammatory reaction lasting 3

to 10 days. The local inflammation did not cause any damage to the overlaying skin

and did not lead to scar formation. OK-432 therapy is thought to be the treatment of

first choice for lymphangiomas.

Key Words : Lymphangioma, OK-432, Sclerosing therapy
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Osteolysis in Lymphangioma
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Fig.1 (female, 9-year-old); showing disappearance of the posterior hall of
the occipital bone due to infiltration of lymphangioma in the nuchal and

occipital regions (a : X-ray,
osteolysis.(S.0gita, et al”)
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CT). The patient died of progressive
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OK-432 Therapy: The First Case
1986/2/13

Before After OK-43é'

Fig.2 (female, 4-month-old); showing subcutancous mass at the right scapula,
§x10cm in size (left). Injected contrast material diffuses well through the
whole lesion, showing macrocysts separated by septum and attached micro-
cysts(center). After the OK-432 therapy, lesions completely disappeared and
the overlaying skin shows normal skin appearance(right).(S.0gita, et al”)

Cavernous lymphangioma '+ Before

Before OK-432 After OK-432

(&
d
Fig.3 (male, 9-month-old); showing cavernous lymphangioma around the

left juxtaparotid gland (a & c¢). After the OK-432 therapy, photos (b & d)
show nearly total shrinkage of the lesions.(5.0gita, et al”)
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OK-432 THERAPY: RESULTS & SPECULATION

® Neutrophil
@® Lymphocyte
#&. Macrophage

Fig.4 White cells induced and activated by OK-432, and cytokines produced
by these cells worked on the endothelium to increase endothelial perme-
ability, so that accelerated lvmph drainage and increased lymph flow led to
the shrinkage of the cystic spaces.(S.0Ogita, et al')
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Balloon Dilatation of Esophageal Stricture in Children

Fumio Kawaguchi
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Shunsuke Nosaka, Osamu Miyazaki, Yuriko Sato" ,
Hiroaki Kitagawa' , Koonosuke Nakada"

Department of Radiology and Division of Pedialric Surgery" ,
St.Marianna University School of Medicine

G S —

| We performed esophageal balloon dilatation under fluoroscopic guidance or endo-

scopically in 18 dilatations with esophageal stricture, including strictures at the site
of anastomosis [ollowing surgery for congenital esophageal atresia, congenital
esophageal stenosis, and stricture due to GER. Satisfactory resulls were obtained in
16 of the 18 cases. Balloon dilation can be performed more safely and less invasively
than bougicnage or endoscopic incision, and we consider it an effective method for

dilatation of such severe constricted esophageal segments.

Key words : Esophageal stricture, Balloon dilatation, Children,
Interventional procedure
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Table 1 Underlying Cause of Esophageal Stricture

Cause No. of Patients
Reflux esophagitis 9
Esophageal atresia with postoperative stenosis 13
Post esophageal sclerotherapy 1
Congenital esophageal stenosis 2
Total 18
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Fig.2 Case 1: 6-month-old boy, who was surgically treated during neonatal period
for congenital esophageal atresia.

Barium esophagram shows localized stenosis after anastomosis.

Endoscopic lnding shows initial balloon dilatation.

¢ : Balloon dilator inflated, waisting of the balloon at the level of the stricture.

Follow up esophagram after balloon dilatation.
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Fig.3

Case 2 : 2-month-old boy,

esophageal stricture due to

GER.

a : Barium study shows a
stenosis al the mid eso-
phagus(arrows).

b : 10mm balloon dilator in-
flated shows persistent
waisting al the stenosis.

Fig.4 Case 3 : 10-month-old boy, congenital esophageal stenosis with malnutrition.
a : Ksophagram shows a localized narrowing at the mid esophagus.
b : Post dilatation lateral esophagram shows reduction of the stenosis.
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Percutaneous Drainage and its Relaled Therapeutic Procedures

Shunsuke Nosaka, Masato Wakabayashi, Mikiko Miyasaka,
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Masahiro Nakada' , Fumio Kawaguchi' ,

Hiroaki Kitagawa' , Koonosuke Nakada'
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This article described recent advances in pediatric non-vascular interventional

procedures with focusing on the technical aspect of percutancous drainage and its
related procedures.

In drainage procedures, Chiba needle has been used for puncture. We recently
introduced 20G elaster needle [or puncture. It has several advantages over Chiba
needle. A 20G elaster needle has elastic clear outer sheath. Therefore, 0.035 inch
hydrophilic guidewire is able be introduced through outer sheath. Additionally,
outer sheath of the elaster needle is able to advanced over the guidewire.

Percutaneous drainage procedures have several additional therapeutic options in-

cluding balloon dilatation for stricture and lithotripsy for either biliary or renal cal-

culi. We recently introduced fine caliber cholangioscopy to assist biliary lithotripsy.
A case of percutaneous biliary lithotripsy was presented as example of therapeu-
tic procedures related to percutancous drainage.
We emphasized that establish clinical care team including pediatrician, pediatric
surgeon, anesthesiologist, radiologist (interventionalist), nurse and radiation tech-
nologist is important to achieve successlful results of pediatric non-vascular inter-

ventional procedures.

Key words : Children, Interventional radiology, Non-vascular intervention,
Percutaneous drainage
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Table1 Pediatric non-vascular interventional procedures(modified from reference” )

Biopsy
Aspiration: abscess, [lid collection
Drainage: abscess, (luid collection

Gstrointestinal and hepatobiliary procedures:

Balloon extraction (coin)

Percutaneous biliary drainage

Biliary stone removal

Balloon dilatation (esophagus, bile duet)
Perculaneous gastrostomy/gastrojejunostomy

Genitourinary procedures:

Percutaneous nephrostomy

Balloon dilatation (ureter)
Percutaneous pyeloplasty
Stone removal

Others:

Percutaneous transgastric drainage for pancreatic pseudocyst
Sclerotherapy lor lymphagioma
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Fig.1 Elaster needle

a : Elaster needle has thin outer sheath and core needle.
b : Magnified view of the tip of the elaster needle.
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Fig.2 Abdominal CT

Calcilied stone was identified in the right

hepatic duet (arrow).

Fig.3 Abdominal CT with intravenous
contrast administration

CT image revealed loburated low density

area in the anterior segment of the right

lobe of the liver suggestive of an abscess.

Fig.4 Intraoperative cholangiogrphy

A large contrast [illing defect was recog-
nized in the right hepatic duct (arrows).
Intraoperative stone extraction was per-
formed.
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Fig.5 Cholangiography and fine caliber
cholangioscopy
Tip of the fine caliber cholangioscopy was
placed in the right hepatic duet (arrow).
A round shaped filling defect was identi-
fied in the right hepatic duct (arrowhead).
The size of lilling delect was smaller than
that of intraoperative cholangiography.

Fig.6 Cholangiography
Image revealed a guide wire in place with
tip in the mght hepatie duct.

Fig.7 Contrast study through the fine
caliber cholangioscopy

Image revealed interval decrease in size of

the stone.
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Fig.10

Fig.8 Cholangiography through the
jejunostomy

Focal stenotic change was identified in

the right hepatic duct (arrow).

Fig.9 Balloon dilatation
PTA halloon catheter was inflated with
manual injection.

Fig.10 Cholangiography
Focal stenotic change of the right hepatic
duct seemed to be improved.
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Helical CT in Pediatric Patients
~Head and Neck Region-

Osamu Sakai

Department of Radiology, Jichi Medical School and Hospital

Abstract | In the era of the clinical introduction of helical CT, it had been recognized

as a special technique. Recently, helical CT is widely available and used routinely for

head and neck imaging in children and recognized as a standard technique. Unlike
conventional CT, various parameter-setting and post-processing are available for
users in helical C'T, and the CT examination becomes much more user-selectable and
user-dependent. It is important to understand its basic principles and available
applications to obtain maximal clinical information in the CT study. In this article,
recommended helical CT protocols for specific regions of the head and neck in
children are described. Image changes by various parameter-setting and post-
processing, pit-falls in diagnosis and recently available new applications are also dis-

cussed.

Key words| Helical CT, Pediatric, Head and neck, Image processing
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W& E A A gET, pElkicth L, SilEo
B % musfff’ Hi A afREE 1 - 72 (Fig.1).
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HER, 2914 ABEB LU RS 0 2[R - 7

W, NYAILCTTHAT 4 AMEIET—7 L
FE@ihdE s 5 5 W i3 helical pitch CEEEAT00 1

Fig.1 Fibrous dysplasia

a : Shaded surface display ol the entire
facial hone shows thickening and ir-
regularity of the right frontomaxillar
region. The patient had previous sur-
geries and is re-examined for re-
shaping surgery.

b, ¢ : Sagittal (b )and coronal { ¢ ) recon-
structed images clearly show thicken-
ing and ground-glass appearance of
the right frontal, zygomatic and pari-
etal bones. Also, the coronal image
demonstrates subtle changes in the
right mandible and lelt [rontal bone.
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(CTA)
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Fig.2 Arteriovenous malformation

a @ Axial contrast-enhanced CT shows significantly dilated and tortuous anomalous
vessels in and around the right masseter muscle. Abnormal high density is also
noted in the bone marrow of the right mandibular angle, which reflect involvement
ol abnormal vessels.

b, ¢ : Surface(b)and volume rendering( ¢ JCT angiography images show both feeding
arteries and draining veins clearly. Extent of the anomalous vessels are well under-

stood.
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Fig.3 Craniosynostosis

d

af

: Shaded surface display for the hone shows the entire craniofacial bone.

Scaphocephalic change 1s well demonstrated. Three-dimensional image 1s useful for

the preoperative evaluation for plastic surgery.

deformity is assessed as well as bony change.

a

c'|m

: Shaded surface display lor the soft tissue shows the surface anatomy. Soll tissue

Fig.4

Reduction of helical artifact
using a new algorithm,
SmartHelical Algorithm,
surface rendering 3D image
of the facial bone.

: Coronal reformation from

the original data shows
significant stair-step arti-
lact.

: Coronal reformation from

the data obtained by Smart-
Helical Algorithm shows
signilicantly decreased
stair-step artifact, Image
quality of the reconstruct-
ed image 1s improved.



Fig.5 Display of the airway using surface
rendering.

The relationship between the airway and

tracheostomy tube is well assessed.
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Role of Helical CT in Thoracic Diseases of Children
—~Diagnosis of Tracheobronchial Malacia—

Akio Kubota, Takeo Yonekura, Masanori Hoki, Shinji Hirooka
Takuya Kosumi, Katsuji Yamauchi, Harumasa Oyanagi

Department of Surgery 11, Kinki University

Abstract | Helical CT with 3-dimensional reconstruction image (3D-HCT) can delin-

" eate maj major thoracic organs, great vessels and tracheobroncheal systems clearly.
Therefore, it is very useful lor diagnosis of those diseases where great vessels, trachea
and bronchi are involved, especially tracheobroncheal malacia. In this article, we pre-
sent 3 cases of tracheobroncheal malacia with unusual anatomical arrangements, and
an extremely rare case of diaphragmatie hernia, and describe how radiological
imaging can contribute to selection ol operative procedures. Case 1 (11-month-old
hoy) with postoperative Bochdalek hernia had a marked mediastinal displacement due
to a hyperexpanded right lung and an immature left lung. IHe had been suffering
from severe tracheomalacia. 3D-HCT demonstrated the stretched innominate artery
compressing the trachea attributable to the malacia. Case 2 (l-year-old girl) with
LECD had pulmonary hypertension alter pulmonary arterial banding. She could not be
weaned off ventilator because of tracheobronchomalacia. 3D-HCT revealed a markedly
dilated right pulmonary artery compressing the trachea and bilateral stem bronchi
with aorta. Case 3 (20-yvear-old man) had spastic quadriplegia and suffered from
intractable tracheomalacia. 3D-HCT revealed a narrow thoracic inlet with tracheal
compression by innominate artery between the sternum and a vertebra. In these cases
3D-HCT suggested the appropriate operation procedures. Case 4 (9-month-old boy)
presented Budd-Chiari syndrome caused by an anteromedial diaphragmatic hernia
bordering on IVC. 3D-HCT demonstrated 1VC obstruction with collateral circulation.
A thoracic approach failed to repair the hernia. If 3D image was reconstructed in
more detail, transabdominal approach could be selected. The importance of ra-
diologic imaging in selection of operative procedures was reevaluted.

Key wora’s-l Children, helical(spiral) CT, Tracheomalacia, Bronchomalacia,
Diaphragmatic hernia
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Case 1

Helical CT

Fig.1 3D-HCT of Case 1

The mediastinum is markedly de-
viated leftward and the stretched
innominate artery compresses the

trachea.

Fig.2 Case 1

The aortic arch with innominate
artery deviates leftward compres-
sing the trachea. The artery is
elongated with graft, and the ante-
rior mediastinum is septated by
suturing the pericardium to the

sternum.
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Fig.3 3D-HCT of Case 2

Both pulmonary arteries are mar-
kedly dilaled and compress the
trachea. The aorta is located in
front of the right pulmonary
artery and compresses the tra-
chea indirectly.
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Case 3
Enhanced 3D-HCT
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Fig.4 3D-HCT of Case 3

The thorax is flattened accompa-
nied by narrowed thoracic inlet,
B where the trachea and innomi-
nate artery are compressed be-
tween the sternum and a verte-
bral body.
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Case 4
Chest X-ray MRI (Frontal view)

N

Fig.5 Chest X-ray and MRI of

Case 4
An anteromedial diaphragmatic
Anteromedial diaphragmatic hernia hernia is shown.

Case 4
Digital Subtraction of Cavography

1/

Fig.6 IVC-graphy of Case 4

M IVC s obstructed intermittently
: at the level of diaphragm and
blood flow goes to collateral veins
via short hepatic veins.

Fig.7 3D-HCT of Case 4
Anteriorly deviated IVC is obhst-
ructed and blood flow runs via col-
lateral veins on or in the liver into
the IVC or the right atrium dire-
ctly.

Diaphragmatic herrﬁ—b
(defect of muscle layer) -, 4.

IVC cated bordering on IVC. The col-
Collateral veir lateral \:(~|[1.-; 1"11.11 on the liver sur-
face until draining into the IVC.

Fig.8 Case 4
A delect of the diaphragm is lo-

Herniated portion of e liver

o
=
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Helical CT of the Pediatric Musculoskeletal System

Satoshi Tatsuno, Makiko Nishioka, Yutaka Aoyagi,
Kunihiko Fukuda" , Shimpei Tada"

Department of Radiology, Ichikawa General Hospital, Tokyo Dentital College,
Department of Radiology, Jikei University School of Medicine"

Abstract | The use of helical CT in the evaluation of the pediatric musculoskeletal sys-

tem is discussed in this article. By acquiring a volumetric data set helical CT has the

advantage of shorter examination time, capability for retrospective image reforma-
tion, and improved multiplanar reconstruction. The laster scan time decreases motion
artifact even in infants and voung children and minimizes their discomfort. The
high-quality 2-D and 3-D reconstructions obtained by helical CT are useful for diag-
nosis of skeletal orthopedic problems (eg.:developmental dysplasia of hip, tarsal
coalition), trauma, infection and osseous neoplasm. Helical CT has the potential to
become the preferred method of CT imaging in children with musculoskeltal disor-
ders because of its advantages over conventional CT.

[K ey words|Helical CT, Tomography, X-ray computed, Bone diseases,
Musculoskeletal system, Pediatrics
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Table 1 Sample helical CT scanning parameters

tndiestion ' }’elvis/ ’ rC;'ll'pa]S/ Soft tissue

Shoulder l'arsals/ Pathology

Spiral duration 30~40sec, 30~40sec. 20~40sec.
Pitch | lor <1 1
Slice thickness A mm Zor3m 4to 8 mn
Table speed 4 mn/sec. 2or 3 m 4to 8 mm
Reconstruction 2or 3 mn Lor2mm half of slice thickness
Reconstraction algorithm bone bone soft tissue
Intavenous contrast no no ves

Gl
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Fig.1 Osteochondrosis dissecans of talus
A small, discrete
rounded by a radiolucent
seen at the articular

segment of bone sur-
area can be
of the
on the reformatted coronal and sagittal
images,

surface talus

Fig.2 Osteochondrosis dissecans of

humeral capitellum
The reformatted oblique
that contrast material fills
dral delect of humeral capitellum (arrow-
head).

image shows

an osteochon-

'ﬂ,:'ﬁ

Fig.3 Subluxation and
developing osteoarthritis
of the hip

3D-CT demaonstrates cle-
arly steep accetabulum,
coxa valga, and cranial
subluxation of femoral
head on left.
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Fig.4 Os trigonum

The reformatted sagittal
images of hindfood shows
fragmentation of os trigo-
num (arrow),.

Fig.5 Salter-Harris Type 2 fracture of distal tibia
The metaphyseal component is ventrad shifted. The [inding is more clearly seen
on the reformatted sagittal image(h) than on the lateral radiograph(a).
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Fig.6 Atlanoaxial rotatory fixation

Fig.7 Multiple osteomas of rib in patient with Gardner’s syndrome
Roundish osteomas (arrows) are observed in the ribs. The smaller osteoma

(3)  RREeE, M

HORUE & EREM, RIS OZHz 8
X EUR, WEES IR SR — R
RENZREZMETHD, Thicg|zHnT
MRIDET S N BERNZ W, F5 L, B
RPN B0 A, REVETEE AR
DEMNTECTHE L TH Y, Bk omkiE
12 & B EMEDOZETICBMPROHIISZ &
nwh A

i REIEREREOBREOFMIC bCT

a b

3D-CT from “anterior”(a) and “look-up”(b) perspective demonstrates marked |
but symmetrical rotation of atlas on axis without loss of contact of their arti-
cular surlaces.

=

alb

cannot be depicted on the P-A radiograph (a).
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Fig.8 Schwannoma of tibial nerve

The relationship belween a soft tissue tu-
mor and tibial nerve (b:arrows) is obvi-
ously documented on the transaxial ima-
ge(a)and reformatted sagittal image(b).
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Pseudo-Hirschsprung’s Disease
—The pathophysiology, diagnosis and treatment—

Akihiro Toyosaka

1st Department of Surgery, Hyogo College of Medicine

Abstract | Pseudo-Hirschsprung’s disease is defined as congenital motor dysfunction
of the intestinal tract resembling Hirschsprung’s disease, but harbouring intramural
ganglion cells as lar as the terminal rectum.

Symptons of this disease are mainly related to non-mechanical ileus and manifested
in the neonatal period.

The patients were divided into two groups based on the presence of histologic abnor-
malities in the intramural ganglia. The group with morphologic abnormalities was
divided into three groups: that is 1) hypoganglionosis or oligoganglionosis (a reduc-
tion in the number of ganglion cells), 2) immature ganglionosis (a reduction in size
of ganglion cells), and 3) others (intestinal neuronal dysplasia etc.). In the groups
without morphologic abnormalities there were CIIPS and MMITIS.

This disease was clinicopathologically investigated concerning age at onsel, symp-
toms, barium enema flindings, rectoanal reflex, Ach-E activity, pathology of intra-
mural ganglia, operative precedures, prognosis and nutritional status. In the groups
with morphologic abnormalities, most cases had meconium disease-like appearances
in the operative findings. The morphologic abnormalities such as hypoganglionosis or
immaturity of the myenteric plexus in the intestine seems to be the main etiologic
factor in meconium ileus without mucoviscidosis. In most cases impaired intestine
extended proximally beyond the colon for a variable distance, and none had an abnor-
mality of a short segment or segmental abhnormality. These findings indicate that
pseudo-Hirschsprung’s disease remains a serious disease of childhood, but immature
ganglionosis has a good prognosis due to maturation ol the ganglion cells.

Our results indicate that Hirschsprung’s disease and pseudo-Hirschsprung’s dis-
ease with and without morphologic abnormalities of the intramural nervous system
can be separated on the basis of Ach-E activity rectoanal reflex, and barium enemia
findings.

The detection of e-kit/SCF system and cathepsin D in the gastrointestinal tract may
he useful in the diagnosis of pseudo-Hirschsprung’s disease.

Meconium disease
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[FC&®IC

BN IEEB AN E TH oM
Hirschsprungii (H#H) LD 1 L 7 ZFER
L, SEREVEEE LTTFHECE OME
RESLE R RIS L, HRRE 1213
LR E pseudo-Hirschsprung’s disease &
L THBAREMRRE N, % /- Hirschsprung's
disease and related disorders, Ilirsch-
sprung’s disease and allied disorders& L
THREDOMiohTHREINTE L™, B
HISERINTOWADITEREL, HirORiHE
DLONREENTVAERENLLTEAONT
W5, £ORH - FEICE L TR O fhE
<, 78 - AR L TL—EDH—Shic b
DI,

Fex EURNC2ET 7 — MRS £V,
F 72ER 3 HE~ b FC EE O WA BE A (R
L, AR 2H8E - IFEET- 727
AR TRERA & Zh SIcEES O THFRRE
BOTER « 530 - B, BRUBH - B
WTIR~ 5,

g ik el

19584F, Ravitch" (X HH & L5405, KE
AREFD HAH &L L fo ERE RS PAZE AE R B &
pseudo-Hirschsprung’s disease & FEFRL 7z,
19654, HEVNEAFFE2 (BAPS) &KEVNA
BlEan o saREt 3 - — 08B0 icsn
T, pseudo-Hirschsprung’s disease 7 £ 9
EF o, AREBBROEENEHENS XIS
-t €D Ehrenpreis” (3 HiitHigE
BEBNMBEMROREDSL 5, REOLV
B & UREAM N IARE 7S iR B PHZED
3DWAHL TV A, BEAIEIRIC SR D &
AFHZBIL TH, Bentlety” A3PEEilan i
Wy & @ & hypoganglionosis, Spencer” A3 {#
Bl o At & 5 H O % immaturity of
ganglion cells& L THRELTWA. LAL,
Bentley$5 & U'Spencer D5 & & A WO #
etk o NG B FEBE BT U, IS4 P rectal
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myectomy# 52 W LB IREd % short
segmentOIEM TH 5. RFEHHEHOL LD
HffrR> o 02T, iMicbzoH
& 7o 3RZ MO RELEITH D, 2D
Wridds TEED L V. HEE, #ls 28mh S
sigmoid colonbl Frectum (ZfREd 5 L 572
short segment @ hypoganglionosis % im-
maturity of ganglion cells @ EEOHEITIE
ROICEERICE - TV 5.

hypoganglionosis{CB L Tid, HiFEAEHO
L ¥ S, aganglionic segment® O] (%
EHEE & OMIZBITHENEEL, hypo-
ganglionic® 24 2 Z &I o T Wi
1970 4,
Z “Hypoganglionare Megakolon™ & LT
#4E L “Morbus Hirschsprung” & L TH
HELTWD, ZOHHE baganglionosis® O]
128t € hypoganglionic segment % 37 L 72
H45T, hypoganglionosis Bl OFE ) T173
L,

HliF: 78 hypoganglionosis @ # &5 (&, 1964 42
OAHH G OGN RTIEBbN S, BEREE
St RHEFOE L WiR b T, SeRIEEEA
£  Z 4 congenital oligoganglionosis of
the intestineDZMTHEI N TV 5. FAE
HEOFROBFEAD S, /NEOBREEREEAZE
PO, [RHEFNC BN HERRICRIMED
FHET 2 L0065 2 &4, immaturity
of gangliad L7z,

8" (BEN PR AR I DA R
b O & 8 A T Al hypogenesis of gan-
gliak L, KEGTE TG L 7zshort segment
DM 0D %2R 5 L D % hypogan-
glionosis& L TRB - cERTHE L TL
.

19874F, 5524[8] A A/ NEAR 2 (AL E)
THHRESEENIIDTAA v 7 -2 E LT
b EiFoh, zolg, HKxd2E7 »7r—+#
MATVW, FLTORENEEF EHTHRIC
BiiTAE LR LY. TorhT, e 36
MO S 2HAE LV RMEDAER

Meier-Ruge” {3 hypoganglionosis



4 Zimmaturity of ganglia?’3fFfEd 4 I &
s L, 24 id Rickham % Clatworthy @
L9 meconium disease, % 72 ldmeconium-
ileus without mucoviscidosis & 6] — D &
T, WEGFFERIA—FOMRICHS I LeH

&L,

— AR, 3=y SR O BT AR R
DM OEREHSSH D, intestinal neuronal
dysplasia(IND)DRE XN TLNAEY

EH - 8

His$ s R & 13A0E L 7240 < agangliono-
sis TRAVAVNED KK E & L TFHIH
{LE ORI HERESART, d-Td B BETERR P ZEE
REZTHERICKL, HEREERSNTEL

£ITHE™.

ey THFHREROTERE LTE, LTo

LHICEZT, FELTVA,

ERE 1. SERTEII EIGRY F THEE
75

2. ERMOHNHBICELLI:ELLT
TERHALE oM TR E, IS

HEREMERS PR A 24 AR
LT, i FFEDEAMEL 2 IR SRS B 15
PAZEZE OB B (ERME 3B L TV 5.
HE kR EONHICBI L Tk 4 OFHO
LONGENTWAEEZ N EH, B
MRTEEL ThH, (A) BERMERICHIRE
HERIc B AED AL, (B) BRI
BEEOMETREFOED SNITWEE, D2
DIZRELHHLTWS, TOEhT, BENH
BRI HER R 45280 A T4 T fRig i &
T 5OHHFEORENSEZ THBUHEO L
HNZEZ SN, EAMRRICEFOS SNIEW
ﬁd&kfo%bﬂ.H%ﬁﬁ%ékmiég
LiIcRE#RAHAS S, UL LiikEs bEEERER
D THRIL, EHZW L bR TEETH
ADOT, BENMRERICEROLLVEE LEHOD

HiiEEERICED THEL TV A,

BER PR RO BT, BEPI MR D
JiE (MR IR OB D> % & 5 b D) hypo-
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ganglionosis (oligoganglionosis) (Fig.1),
BENHEERIME  (SEN RO REEE RS
H @) immature ganglionosis (Fig.2), #
LU ZDMD 3 DITHRAL TV A, BERMEE
fia D & AR 4 b 2 BEN RO
™ hypogenesis of gangliaiZ W TII,
WOEOHERH TO—HELRT LOT,
For R MELE—ORELEL TS, 3714
DB, il T EE R T ORI T E 20
AR R A R L, fomEmiad Ee D
FAUT R B E T T OE YR T, (&
DI VREEFEELIEWEBEZL 6N B, £
Ui, (EFZREhypogenesis & W 5 SEE(IHHIE &
LTEEfgEh 0% BIEICHIRT 208370
WEFA TV, BERNFEROZEN ()RR
DT, Y H"-r 1 4% 1 5 PR ZEAE chronic
idiopathic intestinal pseudo- ObC:Lt‘UCLlon
(CHPS)™ & ERIBEE - Bk « I RiE) A
SREREEE (MMITS) Y b‘{'hi‘zf&é.

LIEOSFISWTId Table 112, HE&HET
DA BORRYER % Table 2 (2777

mE - S L UREE

HiF iR B O hT, BEPHiEMfa o L wv
AR % IR d b D & BER MR R MUE imma-
ture ganglionosis& L, ZOHEE I Rickham
P Clatworthy D 9 meconium disease ¥ 72
ldmeconium ileus without mucoviscidosis
LEl—DRET, W3 EIFRE—EOMFRIC
&5 EEUME LY (Fig.d). ZDHE,
BE AP DIE hypoganglionosis T b meco-
nium diseasetfiT A& GHRICHBE I EDS,
meconium disease Bl B (354 5] 0 15 E o
Emmwﬁﬂ%mﬁ*cﬁﬁdénrﬁmﬁ!

ToE IR R TRELWALEFELTY
51,

Ti8h b, T ORER/ NG RS IR O 8E
PIRERINa D R, F &i"?_%’: L Wi bEic ko
NG A R D i B EEA TS NPT AR 2T 1/ IR
NS P Lk NG A < i TJ__J@ L2aH% B
HN DA E <, ot/ NETDRS
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DWIHE L 750, FEEDEZALAVNMEA Tikd
20, FENBTEZ OEEEH R - Bt
L. JGEORELERINE LD EEL TS,
b b, KEOFHOIHEOWEE I TE, [
THEAL L7l 2 mEfFObarrier 2 A T
KIG~Fokd 2858 1asis vz, BIBICiGE
DRIFEZES D LW OHRARIEDHET, AIE

THFOBMAZE LR, mEEELIcd v
DIFHEDOBINADGHEFFE N TR HEER
TWa (Fig.3, 4).

iz & 252613, meconium worm %
meconium plug syndrome® £ 2 IZHEBTH
Aohd, Thid, WEIAOIimmaturity®
REORV LOTRIEFEMA THEEL TO

, T DO 047 LT N
Hypoganglionosis =
‘- B 3 s ‘.4._l-.4.'.-'— Y
B Se o S L : ¥
‘{,_‘ 5 i-.ff;c“
Fig.1

Comparison of the histology of
Auerbach’s plexus in the ileum of
a patient with hypoganglionosis
and a newborn control.

The area of Auerbach’s plexus is
very small compared with new-
born control.

e : < : (Ach-E stain, original magnili-
& ' cation % 40)

Fig.2
Comparison ol the histology of
Auerbach’s plexus in the ileum of
a patient with immature gangli-
onosis(A) and a newborn control
(B).
The number of ganglion cells is
sufficiently seen, but the size of
ganglion cells is very small com-
pared with newborn contrals.
(H&E stain, original magnifica-
tion % 200)
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SEDFEEYH - ThEW, NEZ I EFERT
DRaE I & B EEPAEOFHED Z S Z MO
immaturity FEEIZ L B b O TEE W&
L TWwA,

e R ic— Atk OIGEAZEEN H 5. ZOX
3 15 B O i (3 shortiE # O A BUE D& A
HAHH, ML Tid, EHBEFCRET S0
T, FTHHELEDOL D OFEIZ8EH
SEORBFENH Y, Zhic kb iE(EE ol
iRy AERT SRS 5. LALID
4, meconium disease®meconium plug
syndromelZth U, FdEao KM DFEREN
HICBEVLLOTERELWNEZEL TS,

FIBECIR D BRI HEAE (| T/ DEE ISR IR
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59 % short DEEFIA A SNtz short DAEH
3¢ ~<Trectal biopsyhH 5DFRT, thok
BRI DT EHENNTI D RIE - THD,
shortfE Pl THIZ H B RENEHE S 5O h
ROVICEEDS O, SHREICHRE L TO (R
THAD.

WAz % { & 54 A meconium ileus with
mucoviscidosis T ® meconium ileus D [A]
IZ2W T, cystic fibrosisiZHERT 5 JG{ED
A Sl X TwAa, UL, JafEick
% PHEEDHED FUCHGE ORI L 20 E D
3T L BEFRETE W, “without muco-
viscidosis" DI T HFE L < JGHIIKFETH 5.

meconium ileus with mucoviscidosis b,

Table 1 The classification of pseudo-Hirschsprung’s disease

A. Intramural nervous system morphologic abnormality (+) group
1. areduction in the number of ganglion cells

""""""""""""" hypoganglionosis (oligoganglionosis)
2. areduction in the size of ganglion cells

"""""""""""""" immature ganglionosis
3. others oororre. intestinal neuronal dysplasia (IND)

segmental abnormality etc.

B. Intramural nervous system morphologic abnormality (—) group
1. chronic idiopathic intestinal pseudo-obstruction (CII1'S)
2. megacystis-microcolon-intestinal hypoperistalsis syndrome (MMIHS)

3. others

Table 2 Results of Pseudo-Hirschsprung’s Disease Study Group in Japan™

No. of institution : 37 institutions
Total no. of cases : 130 cases

Intramural nervous system morphologic abnormality (+) group : 75 cases

Immature ganglionosis
Hypoganglionosis

26
25

Immature ganglionosis + Hypoganglionosis 19

IND

5

Intramural nervous system morphologic abnormality (=) group : 38 cases

CIIP
MMIHS
Others
Unknown (meconium disease)

Others

24
9
)
6 cases
11 cases

* Co-operative Research (A )(No.03304037) Ministry of Education,

Science and Culture of Japan (1991-1993)
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Fig.3 Radiographic findings of a patient with meconium disease.

The pathology of this meconium disease showed immalture ganglionosis.
The plain X-ray (A) shows a large amount of gas in the small intestine with no
mirror image.

The enema {inding shows a microcolon (B3).

Reduction in
) peristaltic motor
function

microcolon

LW i
Delay in the transitional
time of meconium

—— Maintenance of
intestinal absorption

/No increased mucosal secretion

| from the intestine and ‘

\no fluid loss 4
|

/

P " s5e a mirror image
Meconium becoming Absence of 4 <]
solid in the small
intestine

Meconium cannot pass through
the ileocecal valve

‘r’ Bowel motor function is not sufficient to let meconium pass \
\due to solidification of meconium and weakened intetinal peristalsis /

Fig.4 Schema showing the pathophysiology of meconium disease.
The primary pathology is immaturily of intramural ganglia or hypoganglionaosis.
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BN RO REICRRET 2alHEEEHE L A
BV, AFHTREBHTENTHY, WFESTHH
ENUEEA L LEHRTHERST S LGV,

“without mucoviscidosis” OIE ] 0 & 4
BROBFBTEBRIELIZVLDIZEB->THA.

HiF iR EOMAI L TR AHO LA
V. HE O FEA T Retili =" ° Enda-
thelin receptor{zf* ®/ v 777 b=w
A& A EIREN LT B S,
N o DM ETFH AT L, b - WIS
ERELEREE LT LG SN HlER
FEEOBEN MR OIEN SE T b [Efkoil
[EFREOaREENEZ o b, —F, B
BRICEFOAH SNITVCHPSPMMIHSED
HHEEAHOFEFETH -7 &ailt, IHED
FREED S (G Averbach R R AIICEFEEd 4
c-kit Bt O Cajal @ interstitial cell 2355 65
B Dpace makerDF EAH 5 L DHEEY Hidh
0, CIIPSET(E ZDCajalDinterstitial cell
DR DHRE NS D LEOWEY Bh b, &
HanTwa,

1. ERMERTEAREN (+)

1) EBENEEERR R E

P RMIC B S NI AREDIGE T I3 i
B33 U il 5 &R boRd o,
M OENIEE L AR TEIERhypogene-
sisZiR L, YM#lidaganglionosis & ZHra
BIEHDIEIEN, L L 1EELEICTE B L,
TR T DRI A SIS ODY, L
MAH o, EEEHROR L OHDFEERL,
g b b,
hypoganglionosis & hypogenesis (4 8 4 #fi %
RVEIC 51T B RBE O EOZRITB X
WEBA LN,

Z O EEMIaiR DI O LFETH 508, W
KRHER TR KIS SINTEHOMTH Y, Fi/
BEI T I ~TREBLLET, KR53 /N5
DILTBHIC A TE Y, K FRICRET % &
A Mshort segment® A T,

HEak»2E7T v — FRAE" Tldshort

hypoganglionosis @ {§ % /R 9.
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segmentDRENH B, LML I oDHE
BEBAGE S OHE T, FESEAICR - E
Bl (A RNEESEALTH D, OB
WThEED LW, T LB Ol DIE S NE (R
EoTWhaA,

F IR DORRETH B0, BERIFITIE 26
LD T KIS F /5L TOHF L Wik
T, —HANE L/ 10FEDE L Wi DI E 4R
Lic. HIL, AIETIHREOFRE & %L O
MliFE bMEL L, Thickh B U TER
PHEBTALEDLN, Lrord (1/73LTE
) TIHERERSEWEEZ OIS, Ll
Sshort segmentD R L 72hypogangliono-
sisOEFELEIT FRVICEEMTH 3.

HESIERIT D, DB & D+ AR IR
DIED D short DAEF 2 b < & iliE (b T
B LmiEA R L2 &S, @HEGEL
category AT A DNEN EEZL o,
fii 2 OO REG B TORBE LK,
Auerbach i 5 L O'F O F O c-kit fa i
G TORBE LKV (Fig.5).

2) BEAREIRIaRAARE

Rickham %?Clatworthy® W5, Wb 5
T # B Uf 75 meconium ileus without muco-
viscidosis, meconium disease®FA L,
FEHINA O L ORISR 5 2 & 23k 4 13
HELTE LY, S0OBHRFEORAEKRET
bz t+nEIT 2R TH- 12,

AEICH T 5 ZOBENFEREORAME, Uk
I 5 ORISR TS NS E O A 75 & 97 O]
DYEIGE I b RATED, AGEOFIEIL/ NG
DILTEHNT Ko SEEN R RAa O R IR 4
I EARMEX N, AuerbachfFE#EICEB D
T, W/DiEEH L, c-kit/SCF (stem cell
factor) ORIFFEDO+RUEEANA OIS

(Fig.6). EEHHNE T D Cathepsin DO FEH]
RV, BT 5 RBP4 NS
(Fig.7).

SO R DS 2R L, B+
HAHAIETE, FHOFE & & bz
B bR L, BEEERANIC bEEEGED IE LA
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Hoh, FRIIBHFTH 7.

3) Zofth

JEREMSERET, BERMRE RO, @Ik
FEERAEA L LVIFENHD, ZhE
neuronal intestinal dysplasia (NID), inte-
stinal neuronal dysplasia (IND), hyper-
ganglionosis® EIEFRE N TWAY . BERH
38 O MR EHEO RD PR D BoRAL P R
Ak OMEMIADFEFN BN SN TW S, &K
HTHHENS 205, WHHESHEF R LR
XidAEW, NIDICM L TR &M, &
DOEEOHHET, LORLHEND ZH007E0
FERTET, BERRAE { SREICRI SN S~
XThHAD. Fi, segmentallTBEHHIERHT
T HP RINFIOIFEDOWED IS N T
WAH, HfECHEEOHRE RS SN, UIHE
TRERAFIT IRASHEEIC L 5 LB S H
MG I NI, NRAITOME RS o1,

,,,,,,

Cy e
" g
*‘1‘! ., "‘.\\ "‘..c
' s . ' LY oyt * - -
. 2 Wia s N %S

2. BPMEROEENRE (-) B
CIIPSEMMIHSO 8 Tld, CIIPSIZFLR
JRLIBERRA T & RIERI A% WA, MMIHS T
PrElic® {, HAERENSFREL, FIHiCIE
LI a00% L FREIFLLRBTHAS. Cl-
IPSTHEREMAERTH LML, Fi2
CHPST &L ¥4 M T ld microcolon® 4 4
CENE L, FHMMIHST bEHAERILIED
b D TldmegacolonZERg I &EAE W, Cl-
IPSEMMIHS(HBUCHIHOZERICBEL W E
DERDD - 1oy, KFH S, il
R IERTOREOEIZLA2DTRIEVMER
X, 3B, MMIHSOHPIRE ol
<, ZOROHERNEENOFIEL, MED
HEOERLBLEFEOTEEVNEEZ SN,
M 2 E—DE B O REMEA S 5.

CIIPS Te-kith3tk® Cajal DD R LS
BREahTOEYH, kx OMETHe-kith¥

" Fig.5

Photomicrographs of ileum from
hypoganglionosis stained with c-
kit antibodies.

Expression of c¢-kit in the intra-
muscular area is remarkably re-
duced in the hypoganglionosis(A)
compared with newborn control
(B). The differentiation and develo-
pment of intramural ganglia may

4 " be in harmony with that of c-kit
- - 3 v

. positive interstitial cells of Cajal.

— (original magnification *400)



NOFEAIZEI L TId RN
B W

HHTWEW(Fig.8).

RITEOHEZRERGER, Lo SEHER Y
ELB&{A A o HIERBR B O 2 > W T HIF
L L, BUBREIOESBEE —INE LD T
ZNOHDBMHCT S WTIREEEE,

A1z,
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BLPOS 5, EISHEMED Ach-EBiGtEd & KEED
ERNIAMEEEZ Sh 3.

T Ach-EifitE T, ZOiEHEIHERAS
N7: SHET, HHRBEER, B bER
BB THMEEME G VWEELITVS,
HE SRR B TSR O WS A DS H dh 5
D, TN OEAZME LAY T, HiE

Fig.6

Micrographs of serial sections
ileum from immature gangliono-
sis stained with c¢-kit antibodies
(A), and stained with SCF anti-
bodies(B).

Note intensive activity of both the
c-kit and SCIF positive cells in the
myenterie plexus. This indicate a
possibility of c¢-kit/SCF interac-
tion system.

(original magnification > 400)

Fig.7

Photomicrographs of Auerbach’s
plexus in the ileum of the new-
horn(A) and 4 months of age af-
ter the initial operation from(B)
immature ganglionosis stained
with cathepsin D,

Expression of cathepsin D is re-
markably increased in the older
age period (B) compared with the
newborn period (A).

(original magnification x 400)

75



76 HAVNRBEe o

DR E GRS D, TXTIERTHANTH Y,
T2 (S HIFMS IR B TR E ATV,

ENSILPIR ST 548, BENMEPHTIaO BE
WO H B, RIETIHEERINTIREHEPIEE
Blpattern® & 5 2 ENZ WA, FRERAYICRGE:
{bL, A RA®CIEEFRGELS 5. —HRD
TETEHRB S REETH Y, BRIz AT LS
kg 52 Lidbind, H->THIEERLE D
ENRZV, TO[BKRBIEE NI D R - T
5. BERNMERICREORZVLLOTHE, —IBK
BHEE LB TV, B LoHvbEd 3
A IhEEERBICES L THE LIz
Mo @R EZL SN A,

IRICTEERE T h B8, —RicHr A R & 3L
VAL Tl AL A St b, BEP RO 5
HEORT, BE S RBE S IRYT
{3 microcolon ~small colonZ 2 L TW 3
A%, BSMEERRIC b & AAY, EREICE(LL, W
DHE T HFLRIHLIE T E—#% 2 megacolon &
2L, R Tl normo-sized colon% $¢
%. — 7, BENHHE SR SH O 78 WD CIIPS,

7t

~ Fig.8

Photomicrographs of Auerbach’s
plexus in the ileum from CIIPS
stained with NADPH dehydroge-
nase(A) and c-kit antibodies(B).
In this case NO production is suf-
ficiently observed in Auerbach’s
~ plexus and immunoreactive expre-
. ssion of c-kit is normally noted.
(original magnification > 400)

MMIHST b #r 4R T,
small colonZ 2 L, CIPSTEHF LI T
i3, — % IZ megacolon 2 Z{L L T W 3.
MMIHS T R 20h3% <, LY
Lol coigizbnnd, #iExhifc
ldmegacoloniZZ L TWA L HTH 3.

DL ERHER RO EG A Z v b L, —
A 3R AE D o BEREMENG PAZEIE 274 C
EE L, AR O ERK T microcolon ~
small colonZ7k L, Ach-Eiffkicigdiids o
nigw, EBIIPMREOEEP, T ORRIZE
b, BEICEEAGED S AR O K OMERIH
ik TH S (Table 3).

LI EOBEREEIZIA, SISO
THAT NS & 5 FFIREERER R S sl S 1
4. EHE7SFREERZNICE, 2 anll EolBE o
RESETHB.

Pl bik~t-Ziicovwald, +oFEd
A->THD, 4L bEESN/I-LDOTIEL L.
S, NIDLEHHEL ARGV ETH S,

microcolon ~
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Tahle 3 Differential diagnosis of congenital intestinal motor dysfunction
(pseudo-Hirschsprung’s disease)

Pseudo-Hirschsprung's diseas

Hirschsprung's Morphologic abnormalities of

( Morphologic abrnormalities
diseasze intramural ganglia (+) (—)

Reduced number Reduced size Hyperplasia? CIIPS MMIHS
Enhanced (+) (=) (=) (=) (=) (=)
Ach-E activity
on rectal biopsy
Rectoanal reflex =) (—)~~atypical Newborn: (—)~(+) (+) (2] (=)
Infant: +)
Barium enema Megacolon with narraw  New-: Microcolon, New-: Microcolon, Mepacalon? New:: Microcolon  New-: Microcolon
segment of anal side born  small colon borm  small colon born born
Infant : Megacolon Infant :Normo-sized Infant : Megacolon Infant : Megacolon?
calon
Aetiology/pathology  Aganglionosis in i‘li'pogmlulimmsﬂ’s Immature Neuronal Unknown
anal side intestines (oligoganglionosis) ganglionosis intestinal
(immaturity of dysplasia
ganglia)
Abnormal segment Short in most cases Long in most cases Short sepment? Unknown

(often extending proximally beyond colen)

Ach-E. acetylcholine esterase.

m
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Clinical Evaluation of Indices and Indications for
Surgical Treatment of Funnel Chest

Koichi Ohno, Chizuka Shiokawa' , Tatsuo Nakaoka,
Hiroaki Kinoshita

Second Department of Surgery, Osaka City University Medical School
Department of Pediatric Surgery, Yodogawa Christian Hospital"”

Abstract| Fifty-two children with funnel chest were examined to determine representa-
tive indices of funnel chest. Patients were evaluated using seven indices including IF11,
F2I, veriebral index (VI), frontosagittal index, CT-scan funnel index,
rate, and deformation rate. Since the deformation rate correlated with five other in-
dices, and VI, which can be used to evaluate normal children, correlated with four
other indices, the deformation rate and VI were regarded as representative indices.
The VI of 210 normal children gradually increased with age. The VI of normal chil-
dren less than 3 years ol age was 16.5+1.7 (n=60), while that of normal children more
than 3 vears of age was 20.0 =2.4 (n=150) (p <0.0001). The VI of patients, which was
32.5 £7.8 (n=24), was significantly larger than that of normal children (p < 0.0001).
We conclude that VI less than 22 is normal while VI more than 25 is an indication for
surgical treatment.

depression

Key words' Funnel chest, Pectus excavatum, Sternal elevation, Vertebral index
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TV & Frontosagittal Index (VLT
FSDY (Fig.2), MEBCTHiE 2 A W
fodlEi: & LTCTIT & 5 Funnel
Index (LI FCT-FD*, ML= (De-
pression rate) & #EJFE#H (Defor-
mation rate)” (Fig.3) @ 7D
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i, 12m%AN O 158A, 1550 Lo
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BISAEE L, BHHOBREICIEE
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1. YIBEORE

3t L7 TEOYERD 5 B
Rfho¥EFE L L2 HEL,
F2I, CT-FL FaMIE & "o A
[y, VI, FSI& HEBE) 2o,
D EICVIEFSIE TR WAEE,
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Fll=c <+ (a X b)
F2l=(a X b xc)+(AxXBXC)

L

Fig.1 Indices by body measurement”

|
¥ &
< —
VI=(B+A) X 100 FSI=(D + T) X 100

Fig.2 Indices by X-ray®

CT-FI=B+ A Depressionrate=D—+ W
Deformation rate = (D X W) + (IA X IB+rA X rB)

Fig.3 Indices by CT scan*?
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2. WERYIE

IEFE BT HEHRAEERVIEHWTE
AEEDHEAT» 72, 29 IEEWUREOSERE
B AVIIE L @®Ki#E15.9=21.9, I EEKiS
17.24+1.3, 6aEA518.9£2.0, 9 mEA20.1
F1.7, 128%Ki%519.6 2.6, 158 Ki#20.74
2.9, 15mELL E20.9+2 1 &M E & bickimd
Affianid - 12 (Fig.4). IFIc 3igRik c

Table Correlation between funnel Indices

Depression | Deformation
F1l F2lI VI FSI | CT-FI | ™ be's
n=48 n=23 n=23 n=27 n=25 n=25
F1l p=0.455 | p=0.831 | p=0.986 | p=0.624 | p=0.685 | p=0.575
r=-0.11 | r=-0.048 | r=0.004 | r=0.100 | r=0.086 |r=0.119
n=48 n=21 n=21 n=24 n=22 n=22
E2)| p=0.455 p=0.029 | p=0.018 | p=0.015 | p=0.007 | p=0.0001
r=-0.11 r=0.475 | r=-0.505 | r=0.486 | r=0.548 |r=0.703
n=23 n=21 n=24 n=23 n=23 n=23
VI p=0.831 | p=0.029 p<0.0001] p=0.0003| p=0.005 | p=0.002
r=-0.048 | r=0.475 r=-0.935 | r=-0.668 | r=0.559 |r=0.592
n=23 n=21 n=24 n=23 n=23 n=23
FS| p=0.986 =0.018 | p<0.0001 p=0.0004{ p=0.044 | p=0.005
r=0.004 | r=-0.505 | r=-0.935 r=0.657 |[r=-0423 | r=-0.557
n=27 n=24 n=23 n=23 n=24 n=24
CT-FI p=0.624 | p=0.015 | p=0.0003| p=0.0004 p=0.025 | p<0.0001
r=0.100 | r=0.486 |r=-0.668 | r=0.657 =-0.454 | r=-0.739
n=25 n=22 n=23 n=23 n=24 n=25
Depression p=0.685 [ p=0.007 | p=0.005 | p=0.044 | p=0.025 p<0.0001
rate r=0.086 | r=0.548 |r=0.559 | r=-0.423 | r=-0.454 r=0..793
n=25 n=22 n=23 n=23 n=24 n=25
Deformation] p=0.575 | p=0.0001] p=0.002 =0.005 | p<0.0001| p<0.0001
rate r=0.119 | r=0.703 | r=0.592 | r=-0.557 | r=-0.739 | r=0.793

@ high correlation
(p<0.01 and r>0.7)

O correlation

(p<0.01 and 0.7>r>0.5)
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I 30 n =30, mean+ SD

pe0 01
Vertebral
Index P pe0.01
I TE—— P |
l P 1
20 ]
| pe0.0t }
L
104 pe0 0l
pen 0l
[
pe0 0t
=7 A ~8 ~Q ~12 ~15 15~
age

Fig.4 Changes of the VI of normal children with age

p< 0.0001
| 1
40 - ! £ < 0.0001 . p< 0.0001 :
Vertebral
Index
30

!

Children less than Children murLI;!lhan Patients with funncl chest
3 years old 3 years ol
n=24
(n=60) (n=150) ¢ )

Fig.b The VI of normal children and patients
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Diagnosis and Screening of Congenital (or Developmental)
Hip Joint Dislocation
—Radiography vs Ultrasonography—

Fumio Tatekawa
Department of Orthop. Surg., Kobe Kyowa lospital
Wen-Hua Wu, Takuya Okamoto, Satoshi Fukunaga, Souji Maruo

Department of Orthop. Surg., Hyogo College of Medicine

Abstract| More than 4,000 newborn hips were screened for congenital (or developmen-
tal) dislocation of hip joint (CDH or DDII) used Gral’s ultrasonographic method.
Two hips were misdiagnosed due to failure of scanning technique (resulting in the
sensitivity of more than 99%). Compared with the X-ray method it is accurate,
speedy, handy and reproducible. The result of examination can be realtimely demon-
strated and ionizing irradiation absolutely avoided. We recommend therefore Gral's
method for the diagnosis and screening of CDH (or DDH).

]K ey words) CODH,Diagnosis, Screening, Ultrasonography, Radiography
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Table The result of CDOH(or DDH)screening with Graf’'s method
(4,096 hips of 2,048 newborns examined within 7 days after birth from 1993 to 1997)

Normal Immature Dysplasia Subluxation Luxation
Type : la Ib* Ila b e D Il b v
N 1,255 2,018 667 0 62 15 16 0 0
% 31.7 49.8 16.2 0 1.5 0.4 0.4 0 0
Total : N 4,003 93
4,006
% o 2.3
100

» 2 hips showed to be la in age of 3 month.
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Bubbles on Chest Roentgenogram in Neonatal Patients

Shintaro Hashira, Sono Kaneko

Deparment of Pediatries. Teikyo Universily School of Medicine

rl bstract| The aim of this study was lo elucidate the prevalence and diagnostic approach
to bubbles on chest roentgenogram in our neonatal intensive care unit (NICU). The
results were as follows :

1. The prevalence of I)uhblvﬁ on chest roentgenogram in our NICU was 13.5% of pa-
tients who had abnormal findings on chest roentgenogram, during the 15-year peri-
od from January 1980 to December 1994.

2. The most prevalent disease presenting bubbles on chest roentgenogram was
chronic lung disease. The other discases included pulmonary interstitial emphyse-
ma, aspiration syndrome, pneumonia, transient tachypnea ol the newborn, respi-
ratory distress syndrome(RDS), pneumatocele, diaphragmatic hernia, pulmonary
hemorrhage, pulmonary sequestration, congenital eystic adenomatoid malforma-
tion, left diaphragmatic eventration and extrapleural pneumothorax.

3. The following information was uselful in differentialing the diseases presenting
bubbles on chest roentgenogram :

(1) imaging characteristics of the hubbles as to size, number, distribution and onset.

(2) elinical settings such as preterm delivery, intrauterine infection, meconium
stained amniotic [luid, cesarean section, preceding RDS, very low birth weight in-
fant, mechanical ventilation and microbiologically positive results.

It might aid in the management ol diseases in NICU (o understand the diagnostic ap-

proach to bubbles on chest roentgenogram.

Key words| Neonatal intensive care unit, Bubbles, Chest roentgenogram
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Summary of cases with bubble like appearance on chest roentgenogram

Diagnosis

Number of cases

chronic lung disease

pulmonary interstitial emphysema
aspiration syndrome

pneumonia

pneumatocele

diaphragmaltic hernia

transient tachypnea of the newborn
respiratory distress syndrome
pulmonary hemorrhage

pulmonary sequestration

congenital cystic adenomatoid malformation ‘

diaphragmatic eventration (left)

extrapleural pneumothorax

31

o

—_
[

[t R i o R - S~ = i o

(NICU, Teikyo University School of Medicine, 1980~1994)
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Fig.1 Chronic lung disease(at 4 days of age. gestational age : 24 weeks. birth weight :
684g). Film demonstrates diffuse reticularity and bubble formation throughout both
lungs. The bubbles on chest roentgenogram —size : microcystic or small. number : nu-
merous. distribution : bilateral, general.

Fig.2 Pulmonary interstitial emphy- Fig.3 Meconium aspiration syndrome(at birth.
sema (at 4 days of age. gestational gestational age : 37 weeks. birth weight : 3124

age : 24 weeks. birth weight : 677g). g).
There is the interstitial air in both  Bubbles are presenl mainly in both lower
lungs. lungs.

The bubbles on chest roentgenogram  The bubbles on chest roentgenogram-—size ;

—size : microcystic or small. number  microeystic or small. number : numerous.
numerous, distribution : hilateral, distribution : bilateral, local.

local.
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Fig.5 Left extrapleural pneumothorax (at birth.

welght @ 2000g) .

Az, ATMi%—77 2% v FEALIHT & L%
U))\I}ﬁﬂ.ft{ TlZFNEN1226], 146(TH
. W HEEEREDOMNERIZNGE S 5 W I 2EK DI

Ifai‘lofﬁj, ST DREH2HITH -7, Nifigt
OFERBE A Z B A NNSEERE 3 (7], #F

ot E T FosE2H, 23107 - b
FaA2FZ1IH, A MAHFaTALILZ1H,

birth.
1576

Fig.4 Left diaphragmatic hernia (at
gestational age @ 34 weeks. birth weight :
g).

There are air-filled loops of intestine in the
left hemithorax. The bubbles on chest roent-
genogram-—size : intermediate.
merous. distribution : unilateral, general.

number : nu-

39 weeks. birth

gestational age :

There is the large hyperlucent oval lesion in the base of the left lung. The bubble on

chest roentgenogram-—size : large.
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~ /N, RO =7 O 4] & SQEO 60 %6 71 AR LIS ol - hiilic>nwTa s &,
Table2 Imaging characteristics of bubbles on chest roentgenogram
‘ Bubbles
Diagnosis ————— 7= T
‘ Size l Number i Distribution l Onset
chronic lung disease I M100)*, S (100} ‘ N(100* | B(100)*, G(85.7) | EGLT)", 1(27.6)
1 (17.9), L (3.6) ' I L. {14.3) L (20.7)
pulmonary interstitial ‘ 1(100), S (1000 | 1(7.8), N(92.3) | U(41.2), B(5 2 (100)
emphysema [ (15.4) ‘ L (37.5), Glh.. 5)
aspiration syndrome 1 M(100), S (50) ' FQ16.7), 1(50) | U(66.7), B(33.3) | E(72.7), 1(27.3)
‘ (8.3), L.(8.3) \T(d3 J) L C100)
pneumonia M(71.4), S(71.4) { 1{14.3), N(85.7) U2s.6), BU7LY) | E(57.1), 1028.6)
‘ 1(14.3), L(14.3) L7.1), G2.9) | L(14.3)
pneumatocele 1(60), L (60) ‘ F(80), 1(20) | UCLo0), L(80) | T (100)
S (20) G20
diaphragmatic hernia ‘ 1 (1003, L (75) ’ N (1000 ‘ U{75), B(25) | E(100)
‘ L:(25) G 75)
transient tachypnea ‘ M100) l N (1000 U (66, ,) Bf.i E (100)
of the newborn | L (66.7
respiratory distress ‘ M (1000 N (100) U{33.3), B(66.7) | E (100)
syndrome | ‘ L (66.7), G¢ 33..35
pulmonary hemorrhage ' M [ ‘ U, 1 D
pulmonary sequestration ‘ M | F U, L ‘ E
congenital cystic M I N ‘ 0 E
adenomatoid ‘
malformation | ‘
diaphragmatic [ F U, L ' I
eventration(left) ‘ b
extrapleural L F ' Ly ' D
pneumothorax ( |

(NICU, Teikyo University School of Medicine,

Size M : microcystic (<2m) 8§ :small (2~ <5mm)

[ @intermediate (5~20mm) L :large (>20mm)
Number " few (<3) | :intermediate (5~10} N
Distribution B : bilateral U : unilateral G : general L
Onset E :early (0~3rdday) 1

:numerous (>

1980~1994)

100

: local
sintermediate (4~2Tth day) L

:late (28th day~)

* Parenthesis indicates the frequeney (%) of imaging characteristics.
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Table3d Clinical settings of cases with bubbles on chest roentgenogram
: - : T
Episodes
i 3 IGOStﬂliOIm]J in Preceding | Mechanical Cultured
Diagnosis . micro
lage(wecks)l gestation or l state ventilation il
delivery | ‘ Iorg‘amsm
chronic lung disease I 24~33 | asphyxia(61.3)* [ VLBWI(90.3)" ‘
intrauterine ‘ RDS(51.6)
‘ infection(32.3) I
pulmonary interstitial | 24~35 | asphyxia(58.8) | VLBWIO4.1) | + (100 l
emphysema l RDS(100)
aspiration syndrome | 28~42 | toxemia(25) +(41.7) .
asphyxia(b8.3) ’
meconium stained
amniotic fluid (41.7) I ‘
pneumonia l 25~40 | asphyxia(50) LBWI(75) +(87.9) ’ +(87.5)"
pneumatocele 26~40 | pneumoniat20) |~ (33.3) -(16.7)
CLD0) | .
) aspiration (40)
diaphragmatic hernia = 34~40 ) asphyxia(100) \ ‘ +(79) =
transient tachypnea of | 33~37 | C/S(100) LBWI(100) | —
the newborn ’
respiratory distress | 25~32 /S(66.7) 1C100) ‘ + (100D -
syndrome l '
pulmonary hemorrhage 37 l ‘ HDN ’ - -
pulmonary sequestration 38 ’ l =
congenital cystic ’ 36 ‘ hydroamnios | ~
adenomatoid '
malformation ‘ .
diaphragmatic ' 32 ’ RDS l
eventration(left) ‘ ‘ b
extrapleural 39 ‘ . TI'N \
1

pneumothorax

(NICU,
VLBWI : very low birth weight infant
RDS : respiratory distress syndrome
CLD : chronic lung disease
C/S : cesarean section

94

Teikyo University School of Medicine, 1980~1994)
LBWI
HDN :
TTN : transient tachypnea of the newborn
# Parenthesis indicates the frequency (%) of

: low birth weight infant
hemorrhagic disease of the newborn

clinical settings.
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Table 4 Diagnostic approach from imaging and clinical characteristics of bubbles
on chest roentgenogram
T
Bubbles | o
- T __.‘ Clinical settings 1 Differential diagnosis
Size ‘\‘umho' D15tt‘1i)ut1c}n| Onsel ’
| .
M ‘ N U B.L,G D C/S,LBWI TTN,RDS
M,S N . U,B,L.G E GA <31 weeks, VLBWI, MV ' pulmonary interstitial
' . preceding RDS emphyvsema
M,S l N ' B,G ’ E,LL | GA <30 weeks CLD
intrauterine infection
! ‘ preceding RDS, VLBWI, MV
M,S I,N ‘ U,B,L K, | GA>36 weeks, asphyxia | aspiration syndrome
l ‘ meconium stained amniotic [luid
M,S N l UBLG| E]I I LBWI, MV microbiologically | pneumonia
l positive results ’
[,L N U,B,L,G E asphyxia ' diaphragmatic hernia
I.L F ‘ u,L | 1 preceding pneumonia pneumatocele
‘ ' ‘ l CLD, aspiration ‘
L | Ir 5,1 diaphragmatic eventration (left)
I I l ' extrapleural pneumothorax
Size 1 : micr nc\,smu <2mm) S :small(2~<5m) 1 :intermediate(5~20mn)
L D large( > 20mm)
Number Folew(<5) I :intermediate(b~10) N : numerous(>10)
Distribution B : bilateral U : unilateral G : general L : local
Onset E :early(0~3rd day) 1 :intermediate(4~27th day) L :late (28th day~)
TTN : transient tachypnea of the newborn RDS : respiratory distress syndrome
LBWI : low birth weight infant VLBWI : very low birth weight infant
(/S : cesarean section CLD : chronic lung disease

: mechanical ventilation

MV
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Table5 Differential diagnosis of hubbles on chest roentgenogram in NICU

[

chronic lung disease pulmonary hemorrhage

pulmonary interstitial emphysema pulmonary sequestration

aspiration syndrome ‘ congenital lung cyst

pneumonia ‘ congenital cystic adenomatoid malformation

pneumatocele posterior herniation of the right lung with
congenital left pulmonary agenesis

transient tachypnea of the newborn pulmonary lymphangiectasia

respiratory distress syndrome extrapleural pneumothorax

lung abscess ‘ diaphragmatic hernia

rachitic lung J left diaphragmatic eventration
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MR Imaging of Bone Marrow Metastasis
in Patients with Neuroblastoma :
Comparison between mass-screened
cases and clinically detected cases

Kimio Kanegawa, Yoshinori Akasaka, Ryuta Kawasaki,
Shoji Nishiyvama, Osamu Mabuchi' , Toshihiro Muraji*

Departments of Radiology, Pediatric Oncology" and Pediatrie Surgery”
Kobe Children’s Hospital

Abstraet| Sevenly-six patients with neuroblastoma who underwent bone marrow MRI
were divided into two groups-the first group consisted of patients detected by mass
screening (M group, n=55),the second group of patients detected clinically (non-M
group, n=21). Bone marrow metastasis was morphologically classified into two
types-nodular type and diffuse type. We studied the incidence of bone marrow metasta-
sis, relationship between the patterns of bone marrow metastasis and the presence of
bone metastasis, and morphological changes of bone marrow metastasis after
chemotherapy.

In M group, the incidence of bone marrow metastasis was 7.3% (4 patients) and the
patterns of bone marrow metastases were all nodular type nol accompanied with bone
metastasis and disappeared after chemotherapy. In non-M group, the incidence of
bone marrow metastasis was 52.4% (11 patients). Bone marrow metastases had both
patterns of metastasis. Forty-live per cent of diffuse type of bone marrow metastasis
were accompanied with bone metastasis. All bone marrow metastases disappeared
after chemotherapy, butl in one of 11, there was recurrence of bone marrow metasta-

Sis.

Key words‘ Neuroblastoma, Bone marrow metastasis, MRI, Mass screening
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Fig.1 A 7-month-old girl with neuroblastoma detected by mass-screening.

Nodular abnormal intensity area (arrows) at the proximal metaphysial bone mar-
row ol the hilateral femurs is apparent;low intensity on T1 weighted image (It.)
and high intensity on T2 weighted image(rt.).

Fig.2 A 4-year-old boy with neuro-

blastoma detected clinically.
MR imaging shows diffuse abnor-
mal intensily area at the bone mar-
row of the bilateral femurs ; low
intensity on T1 weighted image (up-
per) and high intensity on T2
weighted image(lower).
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Fig.3 Same case as fig.1.
Bone X-ray shows no abnormality.

Fig.4 Same case as fig.2.
Abnormal accumulations are de-
tected at the proximal metaphysis
ol the bilateral femur and the distal
metaphysis and the diaphysis of the
right femur.
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Fig.b Same case as fig.1.
Follow up MR imaging taken 2 months after chemotherapy shows disappearance of

nodular abnormal intensity area on both T1 weighted image (1t.) and T2 weighted

image(rt.).

Fig.6 Same case as fig.2.
Follow up MR imaging taken 20 months after chemotherapy shows disappearance

of diffuse abnormal intensity area and shows granular appearance on T1 weighted
image (lt.) but no enhancement on enhanced T1 weighted 1image (rt.).
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Interesting Imaging Finding in Congenital Colonic
Atresia and Colonie Stenosis
Shigeki Takahashi, Akira Satomi, Hideaki Murai,
Hirokazu Kawase, Takemaru Tanimizu, Hironobu Yonckawa.
Hiroshi Takahashi, Akinari Hinolki

Department of Pediatric Surgery, Saitama Medical School

L_A bstract | Congenital colonic atresia and stenosis is a relatively rare disease. We have
encountered one each of colonic atresia and stenosis in the past three years. Typical
simple abdominal X-ray lindings of these discases are that the colon is markedly
swollen due to prevention ol regurgitation by the ileocecal valve while the small
intestine is not markedly dilated, unlike ileal atresia which induces gas retention over
the entire small intestinal tract. The hook sign, reported by Selke et al. for typell
colonic atresia, and the windsock sign, reported by Blank et al. for typel colonic
atresia, are known as irrigoradioscopic findings. Our atretic case showed typical sim-
ple abdominal X-ray findings without the hook sign, and the stenotic case had a
similar image showing a huge colon due Lo gas retention.

Key words|Congenital colonic atresia, Congenital colonic stenosis,
Hook sign, Windsock sign, Simple abdominal X-ray findings
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Fig.1 Atretic case, simple abdominal X-ray film findings.

A huge intestinal tract with gas retention is observed in the right lower abdomen.
The other parts of the intestinal tract are not markedly dilated.

Fig.2 Atretic case, irrigoradioscopic findings.

Typical microcolon is observed.

Fig.3 Atretic case, intraoperative findings.
The ascending colon and transverse colon(arrow) were

Typelll colonic atresia is found.
markedly dilated.
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| Fig.5
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Fig.6
Fig.4 Stenotic case, simple abdominal X-ray film findings.

A huge intestinal tract with gas retention is observed in the right upper abdomen.

The other parts of the intestinal tract are not markedly dilated.

Fig.5 Stenotic case, intraoperative findings.

The ascending colon and transverse colon(arrow) were markedly dilated (largest diam-
eter of about 6 em) while the succeeding splenic flexure was markedly stenosed to a dia-
meter of about 5mm over aboutl 8em in length.

Fig.6 Stenotic case, intraoperative findings.

The descending colon was again dilated to a diameter of 4 em. The sigmoid colon
(arrow) was slenosed to a diameter of about 7mm over 5em in length. The upper portion
of the rectum was slightly dilated.

Fig.7 Stenotic case, findings with an enema from the stoma.

Stenosed lesions were observed in the splenie flexure and the sigmoid colon. The rectum
was slightly dilated, and a [illing defect thought to be meconium was noted within the
lumen.
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Acute Necrotizing Encephalopathy: A Case Report

Hiro Kiyosue, Shunro Matsumoto, Mika Okahara,
Hidetoshi Mivake, Yuzo Hori, Shuichi Tanoue,
Hiromu Mori, Nobuhiko Ayabe" , Tatsuro lzumi"

Departments of Radiology, and Pediatrics' , Oita Medical University

Abstmct ‘ Acute necrotizing encephalopathy (ANE) is a new type of acute encephalo-
~ pathy which affects predominantly Oriental children following viral infection. ANE
shows characteristic symmetric distribution of the lesions including bilateral thala-
mus, brainstem tegmentum, periventricular white matter and cerebellum. We present
a case ol acute necrotizing encephalopathy with emphasis on the radiological presen-
tation. A 10-month-old girl had common cold-like symptoms for two days followed
by status epilepticus and coma. Brain C'T" on admission showed symmetrical low den-
sity areas in the thalami, periventricular white matter of the cerebrum, and tegmen-
tum of the pons and midbrain. These lesions were not enhanced on postcontrast CT.
On MRI obtained at the 10th day of illness, most of these lesions had inhomogeneous
high signal intensity on T2-weighted image (WI) and low signal intensity on T1-WI,
The thalamie lesions showed high signal intensity on both T1l-and T2-WI, suggesting
hemorrhagic change. All lesions were markedly enhanced on postecontrast T1-WI. In-
travascular thrombosis was not demonstrated on either CT nor MRI. Brain atrophy
and cystic change of the periventricular lesions were seen on MRI two months after
admisson. The patient was discharged 4 months after admisson with residual spastic
quadriparalysis, abducens nerve palsy and mental retardation.

‘Key words:Acute encephalopathy, CT, MR/
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Fig.1 CT images on admission

Symmelric low densily areas are seen in the pons, 1)ilf1L(1.1I thalamus and
periventricular white matter(white arrows) on precontrast CT (a,b).
sions are not enhanced on poslcontrast CT (c,d).

These le-
There is no filling delect sug-
gesting thrombosis in basilar artery(white arrowhead) and internal cerebral
‘-‘(‘iIlH arrows).
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Fig.2 MR images on 10th day
T2-weighted images (a,b) show inhomo-
gencous high signal intensity in the teg-
mentum of the midbrain, bilateral thala-
mus and periventricular white matter
(white arrows). All of these lesions except
thalamic lesion with high signal intensity
show low signal intensity on T1l-weighted
images (c¢,d). Postcontrast Tl-weighted
images (¢) shows ring-like enhancement
in these lesions.
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Fig.3

T2-weighted MR image 2 months alter
admission shows brain atrophy and cystic
change in the periventricular white mat-
ter.
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Two Cases of Malignant Lymphoma in Children Forming
Bilateral Solid Multifocal Intrarenal Lesions

Hirova Yamazaki, Ehiichi Kohda, Kyoko Kashima,
Hiromi Hisazumi, Yoshiyuki Okada, Kyoichi Hiramatsu
Hidekazu Masaki' , Morihiro Saeki”

Department of Diagnostic Radiology, Keio University School of Medicine
Departments of Radiology" and Pediatric surgery” , National Children’s Hospital

Abstract | We report two cases ol malignant lymphoma in children forming hilateral
solid multifocal intrarenal lesions. Plain CT showed the lesion was isodense to the
normal renal parenchyma. After contrast enhancement, all lesions appeared as
hypodense masses. MR imaging demonstrated hypointense masses both on Tl-and
T2-weighted images as compared with the signal intensity of the renal cortex. There
was no abnormality in the kidneys on gallium scan. Differential diagnoses are
leukemia, renal metastases, and multilocal nephroblastomatosis. Multifocal renal
Ilymphoma cannot be diagnosed by the radiological appearance alone, but it may he

easy to differentiate these diseases with clinical information.

Key words Malignant lymphoma, Kidney, US, CT, MR! imaging
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Fig.1 Case 1 US

Fig.2 Case 1 Plain CT
US demonstrated isoechoic mass as com-

Plain CT demonstrated isodensity mass as
pared with normal renal parenchyma.

compared with normal renal parenchyma.

Fig.3 Case 1 T1-weighted MR image Fig.4 Case 1 T2-weighted MR image

Tl-and T2-weighted MR images showed
g g

low signal intensity masses comparing to
the renal cortex.

/’3 & %

Fig.6 Case 1 Gallium scan
# ; 4 There were hol areas in femur and tibia on
4 ;

: bone scintigram and gallium scan study.
Fig.5 Case 1 ¥®"Tc-MDP bone scintigram
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Fig.7 Case 2 Contrast enhanced CT

Contrast enhanced CT revealed multiple

low density masses in both kidneys.
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Fig.8 Case 2 Histological findings
Histological section of a kidney biopsy
demonstrated diffuse infiltration of the
tissue by atypical lymphoblastic cells.
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