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Imaging of iatrogenic disorders of the neonate and child
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Hitoshi Yoda

Department of Neonatology, Japanese Red Cross Medical Center
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Diagnostic imaging of ventriculoperitoneal shunt malfunctions
and complications in pediatric patients

Kazutoshi Fujita, Noriko Aida

Department of Radiology, Kanagawa Children’s Medical Center

{ Abstract ——— E—— . —

Most pediatric patients with hydrocephalus are treated with ventriculoperitoneal (V-P) shunt
placement. However, complications from shunts are common and can present with a variety of
signs and symptoms. Imaging analysis is an essential adjunct to the clinical evaluation of patients
with suspected V-P shunt malfunctions or complications. This paper illustrates the imaging ~
findings in various malfunctions and complications associated with V-P shunts in pediatric patients.

Kevwords © Hydrocephalus, Complication, Radiography ‘

EWIPED b 5 7 g, (RPRzihiE v LhliA & e L T A0 EE < R T 528050,
Nztubell k> THEL B Z &AL WK E SN P PP NS RN
IZBWTHRIE E h 5 {0k fwf_L tubelZ, AHUET |07 R e N 8 Bt | E B TLTR R P N O - e
FEZH 205 shunt tube 23 8 5. fro.

ACHTRE O 74 B G 13, 55 3G =8 47 WE ffy . . . )
(third venticulostomy) /g4 — K% (ventriculo- . BEROBRBEM (over dramage)

cisternostomy) (2 {4 X414 Ui NE AN O Rl & 35 7o (3ENREICER T 3 G HHE

wé UL, KRUHEDKIE, BEENOHEL M2 g iy Ze L A <2 1ol D . shunt
FTIE AL, NP & RlE TR O R A 5 Fiifiz kb, Madeeiand e, kL =hEs
HBZLEHBDT, Ilr] LTOMPIEANLETH B i LT < 4. Shunt system |2 & O iz oo it
Tl e, BUECE Bl A I TF e LAt o AT H A & slit ventricle syndrome %2152 0

11711 S WA i ,JL.i T35 HEBIEL b T FidE (isolated ventricle) 7 & OB HENEL 5 Z
2. ZOSHEON LN G OIS — IS R i EhBH D
ventriculoperitoneal (V-P) shunt 2%&% 0, € O50F

RED A Zr & H 5 5L - L AR IO RISl & L 1-1) Slit ventricle syndrome

Tt A TIrbh T a1 shunt tube %% <JEFI1 >

{1726, “once ashunt, always a shunt™ & 7 Gue Wy 1 AR T EYAIZ V-P shunt
bk, RIMINIZH 5T, shunt A5 U AhEir &R TS, 211 & O @2 S D A
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Fig.1 Slit ventricles in a patient with a ventriculoperitoneal shunt for posthemorrhagic
hydrocephalus in infancy
a: CT scan shows small ventricular size.
b : Follow-up CT scan obtained after shunt revision shows small ventricular size.

&2 %, AREHEOWEE CT Tl
wa i A, R ORI LT &S, Wb
4 “slit ventricle” &3 L T4 (Figda). doiia i
¥F, shunt system DL & A2 S, PR A
gty &dvCund. fhicloil W Tha=E i shunt tube @
(A S B fitedCT TEMEiR & <
slitiR ¢ 4% (Fig.Ab).
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=3I 20 & T Ty bl A% 0 Bl shunt % 77 LT
H [t SISt bu N A L e e s e el 0 S
TAHIENDHSE. ZhiEslitventricle&Eys, Z
O 27 EWNZ ML, L O A G af) b
% ARJE % slit ventricle syndrome & B2 %, #i
MEL LTI TOEDONH B,
i . Intracranial hypotention
PP ot IR S & Bl i 2k U 4 i
e & ONGHETEL A g,
i . Intermittent proximal obstruction
Ma=s A EEIZfi/ U Ty 228, shunt tube
Kt i O ML ARG W& T LT,
anE D0 EORUL RIS E &
$d
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shunt (K{FET & 5 Lo a4 7 L 21
WEOWIL, iL JJ 5 Mo P 0 O &
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TWvd, ARUHEOSE M 30T, I
PUZERIEO M E 5 2 LA C Tl 0,
Mia )2 10 compliance (3K N LTV A, Z OF5UL
shunt [H2673 8 0, EHEZSH L < JGEL T T8
g g ntidh i LavRE 0BG ah 0,
ZOKD BGRilEZmiff TEW§ 5 Z Lkl

1-2) Isolated fourth ventricle
<fEMI2 >

HUIACPTE A T AR YL VAP shunt AVl T &
T3, BV OUEECT MR TR, IH4EA,
L Pz mEA B O, S oy }\fi‘"._ WmodLd
(Fig.2a). 2iEIFOffMsOuiEECT ¢k, Wj
fufmEE G LT B h, G il ok L
WEIEAEZ Ll S SRl n LTy %, Tsolated fourth
ventricle #7154 (Fig.2b, ¢). % 455~ shunt
At fr 241, dhk L 2= 4 fa=sidfiin e, igne
AOHEPEAEE L Tuvs (Fig.2d).
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Fig.2

Typical sequence leading to

an isolated fourth ventricle in

a patient with posthemorrhagic

hydrocephalus in the neonatal

period.

a: Prior to treatment, intraventric-
ular hemorrhage and ventricular
dilatation are seen.

b, c : After placement of a ventric-
uloperitoneal shunt into the
lateral ventricle, follow-up
CT scan at 2 years shows
lateral ventricles to be well
decompressed, but the
fourth ventricle is dilated.

d: Follow-up CT scan after trans-

cerebellar placement of a fourth
ventricular catheter.

1-3) BB F I AE
<fEHI3 >

S RAE RS Z & B AUIUE T HZE W VP
shunt 3 hE {7 & AL =6Ef. Hli6 2 kO mEECT
T, WO A RS S5, W Ikl
Miidw o hze o (Fig3a). 24 H %ok g
OB CT Tk, e i g MR i 53 52
Mmehd (Figdb)., O, shunt valve T 4 J4
L Az (2 O WS CT T (e i ieuie LS o0 e |~ 1)
{FIERIER ) LT A (Fig.3e).

< — PRI >

I Tt oM @R = Jo 0, JEE I I 4 JE2 0K
THMGAH D, B < OWLERNNZ EIEREINT,
RSO CTTRW &h 5. JlH, Rk
AR T A valve 1 ] 28 v fiE 2 shunt system
OB, valve | EO M4 T PR & il 5 7.
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2. Shunt#¥EER £

IRl & LT,
EXd 5.

shunt tube O,  tube O il 2

2-1) Shunt tube MD[fZE
<JE#|4 >

FE R SRR PERBE 22 20 5 ARSHE T Ommaya
reservoir {1 2 & ONZ V-P shunt 2317 & I 7=
Bl 12 I R T e v — T &
A, il e & oz MIRL T2 g SR 1o (%, ol
BN L b T 1T s e QT 0 A 1155 N B 1
SIATEUE & IR T2 9 R T il ks it &
N %, AKEEZ P S A2 76 4 R d (Fig.da, b).
Shunt PHPELZE S S ARERIE T & - 72,

Fig.3

Subdural fluid collection in a patient with a
ventriculoperitoneal shunt for hydrocephalus

d

a.

b

ue to congenital infection.

CT scan shows moderately enlarged

ventricles.

: CT scan obtained 2 months later shows
left frontoparietal subdural fluid collection
secondary to ventricular collapse.

: After increasing the valve pressure
gradually, CT scan obtained 3 months
later shows left frontoparietal subdural
fluid collection decreased in size.

FER 5 >

A A G S D AREUE T V-P shunt 24l 17
Fa A 1 7 W R 3 e 1Y e’ 3 7
17 & 720 CT Tidies o fii kA 3 9, shunt
AghiEb iz gl &V TEAT & 417 shunt-
graphy (Wi 0 shunt system @) reservoir % Zifil]
L C shunt system ! 23 EHI 21 A L Tirbh 54
) Tld, MEEHNANOEEAIOHALSH Y, Tl
shunt tube (ZPH951 588 & dude sy (Fig.ba). NHRE
PO B2 A O e AR 200y (Figbb). 5]

TR S R A CT e, B shunt
tube S IZ BB A H D, AL TV Z &
H# % (Fig.5c).

< — AV ENEE >
JEIEAN tube 2 O Gl tube DPHZEA By, =
O M= tube OPZEE, shunt tube O NR§E D
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Fig.4 Shunt malfunction due to proximal shunt obstruction in a patient with
postmeningitic hydrocephalus in infancy
a, b: T2-weighted axial and coronal images show markedly enlarged
ventricles with interstitial edema in frontoparietal lobes.

Fig.5 Distal obstruction
a : Radiograph shows enhancement of
the ventricle produced by backflow
of contrast medium through the valve
(arrows).

b: Abdominal radiograph obtained
after injection of contrast material
into the shunt reservoir shows no
collection of constrast material at
the peritoneal tip of the shunt (arrow).

¢ : Abdomional CT scan shows that the
shunt tip is in the pseudocyst (arrow).
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B 5 A O WIS N Mz iiA &, edEE Monro
fLE DRz A s 2 &% 0o, IIPE wbe
OISO WAL, ORI 5 2 &%,
WFIZ 7 7 — 7 LR ON (T O RS UL, s Ttk
BRI PE 2 M ZEeMdH

%5 {1‘81‘

. pseudocyst & 24 4

2-2) Shunt #ERLICHED RHEHDOZFER
S hafzrk

<FEF) 6 >

FERAR ML, M= RS B i AR iE T
V-P shunt 24 b7 & fu 2= fil.  ifif% 28 CT T
(%, shunt tube Je O (i i F IS i & JLEF
ity THITWiEr
(Fig.6a, b).

iz dH 54, shunt tubelZ
T ZHENRIZIR Al 6 5

< —fig iy HGE >
Shunt tube Ze8i B ANB MNP L 72 & &i2d

)=t

W, EOE 2 & - Cshunt tube (2H1 > T
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OIS EF B A SN L 22 0, (iSRS L CLAS
Pz s b, f!i.IHLtrer TEBMIZHRA LD
U, Geia- 45 2 L avds 4. ERIiAsEs g,
PP A o4 UM C i s Y

2-3) Tube Ot
<JEHI7 >

WL, A EE ¢ P YIS VAP shunt A8
Mgy & o2zl FIAmO A ISt A3 00 6 4,
UGB CT AR X 4, LUl & T oo fi kA
aeth Gz, g & O T & M uiiB Ih s Xk
O AR AR X A5 00T, IE I shunt tube ¢ valve
6 OHEHEA S D, tube GEIEPEMIA R L T B
DAL =N (Fig7a, b).

< —HERYHNGE >

Shunt tube @ i [y (3, shunt tube & valve @ 4%
B Y connector D PP T C R4 v, E A,
shunt tube MWL NN 2 A3k & WHIETE L3
Vo Shunt trouble 235EH 7= 55513, shunt tube
OIRIE A Gt 2 7z O LI XIS i 3
B B JJ'lii,iﬁ."ulsf\.'_i:t. Wi (HIE 2 770 3)
s, NEEC a

Fig.6 Interstitial edema and cyst formation secondary to shunt malfunction after
placement of a ventriculoperitoneal shunt into the lateral ventricle in a
patient with posthemorrhagic hydrocephalus.

a, b : Two weeks after shunting, CT scans show the shunt in the anterior
horn of the right lateral ventricle and cyst formation in the hemispheric
white matter surrounding the shunt tube.
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Shunt tube M

<fEHI8 >

Chiari I BRI 0 5 ACHE C #rA: Yz vep
shunt 2 Jifr U 24, FG 1 FHgzisnt, s
Eoids v, shunt &A1 D shunt A b,
BB & TS CT A8y & d . bl
FICTTIE, Mk L, ME=EM1213 debris @
brfiAd 6, W CT TR - T

i

Fig.7 Disconnection of the shunt

components

WA TR YA R B S, Shunt &SI HE S i

EROMYWTH % (Fig.8a, b).

< —figr9ENGH >

Shunt GO RUEZ, F1~5% @G EhTu
B, KEBAYd shunt Fhif%, 24 JTRIAIZ J86E T
%, U TR S I L, 20l

Tro WL P E 24D, ARl TS AR &
LA uHEEA D 5.

mig il & Ui, shunth%

Lateral skull (a) and abdominal (b) radiographs show a gap between
components of the shunt system at the valve-distal tubing connection (arrows).

10

Fig.8
Shunt malfunction due to
shunt infection in a patient
with a ventriculoperitoneal
shunt for hydrocephalus
due to Chiari type I malfor-
mation.

a: Unenhanced CT scan
shows debris (arrows)
within the ventricles.

b: Enhanced CT scan
shows ependymal en-
hancement (arrows).
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Radiological findings of iatrogenic diseases in the thorax in childhood
Hiroko Hara
Department of Radiology, Kawaguchi Municipal Medical Center
—{Abstract ) — — —
latrogenic diseases refer to adverse effects or complications caused by or resulting from

medical practice. latrogenic diseases may be caused by errors or by expected or unexpected
outcomes of therapies and procedures associated with a wide variety of medical devices,

medicines, radiation, anesthesia, and surgery. Some iatrogenic diseases are clearly defined,
while some are less obvious, and can require significant investigation to prove iatrogenesis. '

Many complications have been reported in the thorax in childhood. Chest radiographs
are useful to depict some ol the complications associated with catheters and tube placement as
follows; malposition, and hypopharyngeal or esophageal perforation associated with nasogastric
tubes, different types of air leak, perforation, granulation and airway stenosis associated with
endotracheal tubes, migration, pneumothorax, infection, hematoma, fluid collection, and
thrombosis associated with peripherally inserted central venous catheters. Tracheo-innominate
artery fistula following tracheostomy with scoliosis is a rare but life-threatening complication.
To avoid delaying the diagnosis, it is important to recognize the tip and course of catheters and
tubes on chest radiographs each time for prompt management.

In this article, the radiographic findings associated with catheters and tube placement are
described, as well as some other iatrogenic diseases in the thorax in childhood.

Kevwords @ latrogenic diseases, Thorax, Childhood
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FRIGUMEERE &1L, IR 23351 T2k © A ik ZZTERREZVWEERDISE I TF—FN/Fa—
VIO FRFRT H GUHEEEhAZ e 8 T el & U2z L ) S 0 | IR
B, FORUKE U, E0ES L SRR, 1% SO I L A v a2 :*l'frl"FL'L o < RE L TR
SENY, WAL, IERAE, T0hr, W, BB INE A & Rk 4 P 13 AP Rl ' B
T . SR DIEHE S WY 5 06 5 - .
FEARSEHLE TSI & L, BT ] A7 AT—=TN, Fa1-7
ZIEMIPETd A Ll - h A 008 & % Iuvr NICU {2 A !i‘;if'i'a)%"l-‘ufﬁ-ml 12T 5 b4
TR O BRI Z WG 5 - 0i2tibh WA A T h T3 (Figd) . WG LA &
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Rt AR I & L b RV 7 () & s 5 ENKUITHS,
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FATRECIIEA M E L TYHEAIA S h
B HTERESIZ TR S E THIA &S
V7R G A (LA R B 5 A A7 S RE( T
W, LT AER X e & Sl L T A
AR S 2RI RN B 80 S b S

ORGSR T I K5 S 4 1 T B AR
FirL, oy pes i 4 e i e LIS A
N—THIEKT B ZEEH5 Y, W% T fi

VR D A L i AR A S (Figa). s
WIIZ(iEd A 2 &I, IIIlr}‘l(T'WU)IUQ‘J|K)‘L‘|"1H[J
TOROEX AR KW EVHEINE NS Z &,
& B U NERE Tl S

FAEF o — TIPS OIS S e~ 2 fiA &
%, i@ AT A G HES LT, WEARHE,
h 7 —FILOfE e, ol Wl -
Fa L, RhE bz, EEEfrai e, iR
HERBTEhS,

RF 12— THARPLZWLIIEKATEI L
AIEZ 05 5 (Fig.2) . XUHOBUHAMIE L 22 -G
T AU S A & 40T & 3O NGB  A 7 U
NI EABHDHOT, FHIASEANTE AT OL)
LATIZ M AT L 2 RICTEAZ G L A & i
Wt %1 C % (Fig.3) .
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LD BN ORI 72% (ZIEEPETH D ¥, 4
feF o — 7 (Fig.4) LI A, &5 0id foitifie
WEARNED 1221 L B R A Th B, EDIEMT
LRI NI BH, FERPLILICSLT, GLE
(Vi & L THIEA EO@Z, PR, SR TS

F R {8 € T R & (1 Y[Rl P A N (| RO D A

Fig.2 A newborn baby with a NG tip in the
right lower lobe bronchus
An anterior chest radiograph (CXR) dem-
onstrated migration of a NG tip (arrows)
into the right lower lobe bronchus.

k Fig.1

Chest and abdominal radio-

graphs of a newborn baby

a : Frontal view

b : Lateral view

Different kinds of tubes and

catheters were placed in a

newborn baby. Frontal (a)and

lateral (b)views provide belter

information to evaluate the tip

and course of those tubes and

catheters. It is very important

to focus on their positions on

radiographs taken each time.

==p- - Endotracheal tube (ET)

—>: Nasogastric tube (NG)

= : Umbilical arterial
catheter
[=: Umbilical venous

catheter

««ip : Peripherally inserted
central venous catheter
(PICC)
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Fig.3 Migration of a NG

A 2 year and 5 month old boy had anoxic brain
damage. He was suddenly affected with pyothorax
on the left. An initial CXR (a) showed left pleural
effusion. Pus was aspirated through a drainage
tube. A NG (arrows) had migrated into the trachea
and penetrated into the left thoracic cavity through
a left lower lobe bronchus as revealed on CT
(b-e). Pneumomediastinum was also seen. The
NG (arrows) appeared to have migrated into the
trachea to left lower lobe bronchus on initial CXR (a)
retrospectively, when looked at carefully. However
tracking the NG on CXR was not easy as it was not
sufficiently radiopacue.

alo|w
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Fig.4 A newborn baby with pneumothorax
A NG was changed to a new one. Following breastmilk feeding through the NG,
right pneumothorax developed. Comparing with CXR taken prior to (a) and later to
(b, ¢) the NG exchange, note the tip of the NG. The tip of NG (arrows) below the
diaphragm was directed downward on the frontal view (b), and posteriorly on the
lateral view (c). This indicated that the tip had migrated into the retroperitoneum.
The NG presumably penetrated into the hypopharynx or esophagus.

a|b|e

Fig.5 ET movement with change of head position in the neonate a I b

The ET tip moved caudally with flexion (a), and cephalad with extension (b).
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Fig.6 ET in the right main bronchus

An 11-month-old girl had severe dyspnea
associated with pulmonary venous con-
gestion due to cor triatriatum. Therefore
she was intubated. The ET tip was placed
into the right main bronchus, and thus
the ET was removed 2cm, and recorded
on the film. It is important to share such
information with all the staff members
providing medical care.
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Fig7 A premature baby With respwatory dis-
tress syndrome
Artificial surfactant was given through ET,
though the ET tip migrated to the right
main/intermediate bronchus accidentally.
As a result, aeration of the right middle
and lower lobes was improved, although
the right upper lobe and left lung remain
collapsed.
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Fig.8 A premature baby with PIE
CXR (a) showed PIE in the left upper lobe, which is meandering tubular and cystic
lucencies (arrows) radiating from the hilum to the periphery along the perivascular
bundles. PIE is not tapered like bronchus towards the periphery. On the next day, CXR
(b) revealed PIE scattered throughout both lungs. Two drainage tubes for pneumothorax
were placed on the right.

Fig.9 Extensive air leak
A 7-year-old boy had an acute attack of bronchial asthma. He was intubated as

the dyspnea worsened. CXR (a) demonstrated pneumothorax, pneumomediastinum,
and subcutaneous emphysema. Thymus (arrows) was displaced laterally
and visualized by pneumomediastinum. Then free air in the abdomen and
pneumoretroperitoneum developed (b). Note extensive subcutaneous emphysema,
and continuous diaphragm sign (arrowheads) indicating pneumomediastinum.
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Fig.10 Tracheo-innominate artery fistula

A 20-year-old woman had cerebral palsy, mental retardation, epi-
lepsy, and scoliosis. She had undergone tracheostomy at 20 years
of age, and was intubated. A month after the from tracheostomy,
hemoptysis was identified. Enhanced CT (a) demonstrated the
innominate artery (arrow) riding over the trachea, and compressing
it. Severe scoliosis resulted in narrowing and anatomical distortion
of the thoracic inlet. Angiography (b) revealed tracheo-innominate
artery fistula (arrow). A covered stent was introduced into the right
innominate artery, and the fistula was occluded (c).
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Fig.11 Pleural effusion as a complication associated with PICC alb
A 7-year-old girl had cerebral palsy, and systemic lupus erythematosus. A PICC was
inserted through the right subclavian vein. The PICC tip appeared to be near the
junction of the superior vena cava and the right atrium on CXR (a). Six hours after
infusion of Solita solution, respiratory distress worsened. The second CXR (b) revealed
right pleural effusion. 400 ml of fluid was aspirated by thoracentesis. The fluid content
of the thoracentesis was similar to that of Solita solution which was infused. The PICC
tip was surmised to have migrated into a small tributary of SVC, and extravasation of
infusate presumably resulted in pleural effusion.
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Fig.12 Septic emboli associated with PICC
A 3-year-old boy with 4p- syndrome had
pneumonia. PICC catheter was placed for
medication. The pneumonia was improved
in a month, however opacities in both
lungs again worsened on CXR (a). CT
(b, c) showed multiple nodular opacities
with cavities, suggestive of septic emboli.
PICC was removed, and catheter tip
infection was confirmed.

Fig.13 Pulmonary edema associated with overhydration
A premature baby boy was born at 30 weeks and 3days, weighing 1650g. He
was transferred to our hospital with infusion of 10% glucose solution. When
he arrived, his initial CXR (a) on day O showed radiopaque bilateral lungs with
airbronchogram. He was intubated for respiratory distress. On admission, serum
glucose was 920 mg/dL, and body weight was 1790g with rapid increase for
3 hours after delivery. Therefore pulmonary edema and hyperglycemia were
confirmed associated with overhydration of 10% glucose solution. CXR on day 7
(b) became almost normal in appearance.
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Fig.14 A newborn baby with clavicular fracture
associated with breech delivery
Note the fracture through the right mid
clavicle.
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Fig.15

Perigraft seroma associated with a modified
Blalock-Taussig shunt operation (m-BT)

A 1-year-old boy with Tetralogy of Fallot under-
went an m-BT shunt operation. Soon after m-BT,
post operative change was identified on CXR
(a). One month later, CXR (b) showed widening
of the mediastinum on the left. Enhanced CT (c)
showed a fluid collection (arrows) surrounding
the graft (arrowhead). The capsule of the fluid
collection showed slight enhancement. The
graft was well enhanced. There was no clinical
evidence of infection suggesting abscess.
Therefore perigraft seroma associated with m-BT
was diagnosed.
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Catheter-related abdominal iatrogenic disorders in pediatric patients

Eiji Oguma

Department of Radiology, Saitama Children’s Medical Center
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Pediatric abdominal disorders related to catheters are presented especially focused on their
imaging findings. These include pyriform sinus perforation with nasogastric tube, perforation
during barium enema therapy in an intussusception patient, long intestinal tube-induced
intussusception, and abdominal cerebrospinal fluid pseudocyst around ventriculoperitoneal shunt
tube.

Precise diagnostic imagings contribule o early recognition and successful treatments of
these disorders.

Keywords © Child, latrogenic disease, Catheterization, Intestinal perforation,
Ventrlculoperitoneal shunt
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Table 1 Complications of nasogastric tube

1. Tracheobronchopleural complications

Bronchial placement : atelectasis, pneumonia and lung abscess
Bronchial perforation and pleural cavity penetration

Isocalothorax (enteral feed hydrothorax)
Pneumothorax, Pulmonary hemorrhage,

Empyema and Sepsis, Knotted pleural tube

2. Intravascular penetration

Erosion into aberrant retroesophageal right subclavian artery

Right interal jugular vein Lo right atrium
3. Enteral complications

Tube knotting and impaction, in the posterior nasopharynx, and beyond the pylorus
Tube double backing and kinking, Tube abstruction and rupture with syringing
Tube breakage, Enteric perforation, Esophageal perforation with mediastinitis, Duodenal

4. Intracranial entry

Following repair of choanal atresia and transnasal transphenoidal surgery

Following maxillofacial trauma

Fig.1 Pyriform sinus perforation in a newborn.
a : Initial chest X-ray revealed coiled -up gastric tube (arrow) .
b : Secondary insertion was performed but gastric tube was stopped at the thoracic
inlet (arrowhead) .
Contrast medium was injected to confirm esophageal atresia. Refluxed contrast
medium entered the intact esophagus.
Gastric tube perforated left pyriform sinus and made pseudo-diverticulum.
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Fig.2 Perforation during barium enema therapy in a infant
The intussusceptum is outlined for several centimeters by barium in the colon (a, b),
and a small amount of barium appears outside the cecum (b). This is the early sign
of perforation. Saon after perforation, extensive spillage of barium into the peritoneal
cavity occurred (c).
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Fig.3 Long intestinal tube induced intussusception in an infant a b
Three months old infant developed ileus after local intestinal perforation surgery. No
intussusception was pointed out with sonography at that time. Long intestinal tube was
inserted and abdominal distension improved at first. But a few days later, abdominal
distention and villous vomiting developed (a).

Long intestinal tube was withdrawn but symptoms were not improved. Barium enema
study revealed meniscus sign in the contrast material filled distal ileum (b).
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Abdominal cerebrospinal fluid pseudocyst around
ventriculoperitoneal shunt tube in a baby

Abdominal plain radiograph revealed displacement
of intestinal gas around ventriculoperitoneal shunt
tube (a). CT demonstrated fluid collection around

Fig.5

Peritoneal dialysis catheter occlusion
due to greater omentum entrapment
Ultrasonography revealed high echoic
tissue invading catheter lumen (arrows)
and obstructing it.
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latrogenic vascular diseases

Tatsuo Kono

Department of Radiology, Tokyvo Metropolitan Kiyose Children’s Hospital

—{Abstract}— e ey

Complications associated with the insertion of catheters play an important role in iatrogenic
diseases of the vascular system. Malpositioning of central venous catheters (CVCs), including a
peripherally inserted central catheter and an umbilical venous catheter, carry a potential risk of
pericardial / pleural effusion or central nervous system symptoms. Even appropriately-positioned
CVCs may cause venous obstruction or sepsis.

Kewwords © Central venous catheter, Malposition, Complication
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Various patterns of migrated peripherally-inserted central catheters (PICCs) inserted a |
from the arm ?
. Migration into the axilla =
: Chest wall e
: Jugular vein

: Right atrium or pericardium

. Right pulmonary vein via right atrium, foramen ovale and left atrium

: Right ventricle

~lalo

“ 0O Q0O 0on
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Fig.2

A migrated PICC inserted from the leg

A PICC runs upward in the left paraverte-

bral region, which suggests migration of

the PICC into the left ascending lumbar

vein. This location of migration is most

frequent and most important because it

may cause neurological complications.

a: AP view

b : Lateral view

Another case.

The ascending lumbar vein and its

connection to the epidural venous plexus

are well demonstrated.

¢ : Three-dimentional image, AP view

d : Three-dimentional image, lateral view

e : Maximum intensity projection recon-
struction images
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Fig.3 Cardiac complication associated with a PICC malposition
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a: A PICC inserted from the right arm is hard to define on the conventional radiograph. With
careful interpretation it may be possible to see that the PICC runs into the right ventricle

via the right atrium and the tricuspid valve.

b : Severe enlargement of the cardiothymic shadow is noted on the radiograph 3 days later.
Ultrasound cardiography demonstrates pericardial effusion without other cardiac abnormality
(not shown). The favorable outcome without any treatment other than arrangement of the
tip position of the PICC probably suggests a cardiac complication of the PICC.
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Fig.4
Various patterns of migrated umbilical venous catheters (UVCs)

a, b : Kinking of a UVC and malposition into the peri-umbilical venous interstitium (a) is confirmed by
injection of contrast medium from the catheter (b).

¢, d : Migration into the right portal vein. Note the “tau” like pattern of the course of the PICC on the
AP view. A UAC is also found.

e, f : Migration into the left portal vein. Note the hook-like pattern.

g, h : Inappropriately deep insertion of a UVC and migration into the left upper pulmonary vein via the
foramen ovale (g) and into the right ventricle (h).
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Fig.5

Pseudoaneurysm of the femoral artery

This child underwent extracorporeal oxygenation because of a severe pulmonary disorder (a, b).
A pseudoaneyrysm developed after removal of the arterial catheter.
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Use of angio-CT for evaluation of the intrahepatic portal vein in a case of
congenital absence of the portal vein (CAPV)

Gen Matsuura, Takeshi Saito, Tomoro Hishiki, Keita Terui, Yoshiharu Sato
. . - ) . .
Noriyuki Yanagawa", Hirotaka Sato”, Hideo Yoshida
Department of Pediatric Surgery, Graduate School of Medicine, Chiba University
Devision of Radiology, Chiba University Hospital”

Congenital absence of the portal vein (CAPV) is a rare abnormality in which the mesenteric
venous blood flow drains directly into the systemic circulation. Evaluation of the intrahepatic portal vein
is necessary for the correct diagnosis and proper therapy. The treatment can be closure of the shunt
vessel or liver transplantation. We report here the case of the one-year-old boy with CAPV. He was
referred to our clinic because of worsening hyperammonemia. We performed US, three-dimensional
CT, and angiography with occlusion test and concomitant angio-CT. The results showed the shunt vessel
communicating between the mesenteric vein and inferior vena cava and no intrahepatic portal vein
branch fed from the shunt vessel. He was diagnosed as CAPV Abernethy type 1. Angio-CT was especially
uselul to evaluate the presence of the intrahepatic portal vein. It could also help to reveal the collateral
veins outside the liver which had heen misdiagnosed as parts of intrahepatic portal branches by simple
angiographic imaging. We recommend to use angio-CT for the evaluation of intrahepatic portal venous
flow in CAPV patients.

Kevwords | Congenital absence of the portal vein, Angio-CT, Porto-caval shunt,
Intrahepatic portal vein, Occlusion test
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fiE

REB : LT -

E5F - EEEIIFRRGE VR, & T v B = T UE

BRARHEE © (EI 27 L2 LG 02 7 S o A flin
TT740u—&hTwi, (G381 2746g T HYVE.
Hifii14/1512CT, MRIKefc & fiftr L, ["IIfAER D
NIRRT & A Y MEREIR O s ol 7 g —
Lo T FO%, ST Y= 7 IMEES B
L=, 2 va—20ONEEMEL A 1k
M E I ITRERE A A SN D L HIZh D, 4
TYyEZTHIEDIY Fu—LE ARl E 577
W, MEHEETZEL

MAERERRR ¢ e 0T, TR ONFRGE

Wy ST RS TAE & GE YEH A e 7z (Table 1).

STANDARD

Vol.25 No.2, 2009 121

BB ¢ I"WRAG IR, FRE
iR (SMV) & TR IR (TVC) IR — e IR
24 v b (porto-caval shunt) 23588 6, lal#ic
Fo MR R E s PN OFIIRIALH el T
Ehdrodehh, AR TE3m e A< &
0, MUAGEIE A TCHE L oAz, F A2, HF Fifils

Table 1 Laboratory data on admission
TP 5.6g/de WBC 7200 /148
Alb 3.5g/1e RBC 463x10" /4
BUN 7 mg/de Hb 13.6g/d¢
Cre 0.19mg/de Hct 39.7%
T-Bil 1.2mg/de PIt 17.9x10° /4
D-Bil 0.3 mg/de PTs 18.5s
AST 68U/82 PT-INR 1.79
ALT 33U/2 APTT 49.4s
LDH  494U/¢ BGA (room air)
ALP  1463U/¢ pH 7.465
y-GTP  17U/8 PCO, 30.8torr
T-Chol 127 mg/d¢ PO, 91.8torr
ChE 188 U/£ HCO; 21.9mmol/2
BA  206.9umol/{ BE —0.4 mmol/£
NH, 91 pmol/de Sa0, 97.4%

Fig.1 Findings of CT

a: Contrast enhanced CT : porto-caval shunt
was revealed (arrow) .

b : Contrast enhanced CT : Residual umbilical
vein was detected. Gall bladder (asterisk) was
located in more lateral position than usual.

c: 3D-CT (volume rendering) : The superior
mesenteric vein (SMV) and splenic vein (SPV)
combine to form the porto-caval shunt, which
drains directly into the inferior vena cava
(IvC).
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52Fra 73 M WAL A A 4300 % 7
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Fig.2 Angiographic findings

a : Catheterization of IVC via femoral vein.

b : Cathelerization of the shunt vessel via
IVC.

¢ : The shunt vessel was occluded with a
9mm-diameter balloon (dotted arrow)
and contrasted. Some of the flow from
the vessel was surmised to drain toward
the liver (arrowheads) as if it was the
intrahepatic portal veins.
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Do Y M SN T A B 509 Aol A & — 2 TTHgEL, %MV. IMV, G (SPV) 7 1

i NFNIMIIED - 86T &b 2 THETE AR & i Wt B ERIIBZCTTAF v v Ln RO2KIC
(Fig.2c arrowheads). / VL — » OfGif A il L |I|I|1£\'C =qIIRE I"IJlJRLa &Pl & oA AT, Fig3
SMV Al & dus 2 & Al B, 15 occlusion 1251 J0 9 12, coronary vein 20 5 LT 7 7% &3
test & {FSMV Al L 7= & 2 A, IVCIEAS MLUIVCIZHAT A Z DM bkt Fi:
7/5mmHg (7) Ul / eSO BUTFEIC) 22 - 72 RIS I WA hot. DFED, v v bh
DI L, SMVIEEIHZAEN A & & €12 22/19mmHg SNFNANOMRER Iy, Efbi L 7.

(21) & LU, 15%7# & 20/18mmHg (19) & % BUE D, FAIMIIRE % 14> 21 » CAPV (Aber-
ab o7z, X612, Fig.2e ThHlY & o iAs nethy malformation type 1) & izl L7z, BI#:, %
(arrowheads) ZNFINIMIIREE T & 2 AT A 10 S {EN e 2 dkd U e 28 6, IFFERTOD 0 2 bl faed
PlsE-§ 57228, angioCT AT~ 7., ¥y ¥ P &N Bl o7,

Fig.3 Findings of angio-CT
The CT findings a, b and ¢ are matched with the level of the line on the angiographic finding d.
a, b : Vessels were recognized as nol being intrahepatic portal vein branches but collateral
vessels running outside the liver (arrows) .
¢ : IVC was contrasted without any enhancement of liver parenchyma (arrowhead) or hepatic
veins. Gall bladder (asterisk) was located in more lateral position than usual.
d : Indicator of the CT slices on the angiographic finding.

41



124 HAV N RO ey 2 i

£ E

o RPEMIR AN (CAPV) &, BRI, 9
IR B O ILFEA IR A SR 237 2 e oA I
(2% % ¥ b (porto-systemic shunt) # 204 4 i
KM THh S, CAPVIEI AR MLH oo A7 #ELZ
&0 Abernethy type 1 & 2 (2L Ftype 1, type 2) {Z
i hs

1793 400 Abernethy O#05 LU, 2007 & T
SRS S A OB RS L A 2D THHC, type 1
(587 (155 L Fa L4005, type 2113 4] ([
LS T d o7 Type 1T, TFREGE
W BT YEST iﬂHlI:, wad 7o b — AdE, T
PERGE S CRIET 5 Z 3% W, IIFRER O 5 C
FEeg &AL 2 G TIFNEAY, AN - A
ST 2 B L TnWaTa s IFo
M7 S ACASIESS & 870 5 T & AR o 782k %
LW aufEtid e tEHnnThA I, Type
20 3 type LIZILL & < iddev, BFINEHR S (2
VLB ) 1, IFEIE 2 () (& & 12k
A & E i 2Tz,

ASTEDORTRPIEFIZ G- 2 B EEIEE»Th . L
A LRFOEE R N RN 204 A iy 20 A 6
N, 4 EhT0s (O Fhdpel). E561C
AHE T D 8 00 5 DF A3 5 151 (type 1:4 (31,
type 2 1) IzAGhTWS, ZHHET TN
BT, 55 type 10 1{517C (2 ITFIIGE B A
B Ml & e f LFEL LT B WY,

:hewHMWWQTV%“7MM-MMWﬁ-
HFIEES - MFIGAE A - R phSEF7 R O 5871 B -
FEREIERE, TFNFIIREE 0 FE 3 AT 6 2 O FLLE,
LB T AR ISk 72 546
1, type Bl TORBGEAMEN X 5. FRMIRACSE
DEEEIZHIRE T B type 1TIZ,  IREM CHIASEIR
A5 Z EAfaiilEh s 720, YR
W2l A f TRV LA e 3 S B B 5. Type
22T, NFAIMIRIMGE D 2 55 % T TR
LTI < I &, REIRTERL - B Moo g 0] 2 13003
5 LTHiRhiE A5, CAPV/RILEITCE, Rk &
WE & B ) PIIC e ha & L B2 5,

HEGLE, wype TR 2 {15 2 &
T ETF, IHFFEA (liver transplantation = LT) @i

42

HIEREILE & 22 5 Type 2 TIENFINIIIRE: 0 7§
HEORIEIZIBU T, B Ic R LEn4 U
A AT IIREE 5T 28 AP C ‘JH:L R
M4 OfsE v Lida 4 U w220 EE &
W®MHw%ﬁ$bh.mm#&w¢é”““ﬂ
4N VIEITIES, Yy FEDEZ K
& AHo B L, a4 Lol &
T2RERBH D, N, HNMIREAHILIEZN T &
HE. v v A OB, MR TOE
DR ATHELT LAz b, TSI a2 A4 B L 7z
DNTAHEELT, 1|(1‘CI'IJ' LTI 2508 W6
hBM WEENS, type 20T A HINIZGE
filli$ % factor i&, SCikRsR LW & Tl b - 7.
Pl kS51iz, CAPV T, WHIRAEE T4
AtypellTE - <Mk b, 2Ok, NI
A A MTIRFS 0 78 3 O FEIE A RES S S
T THEL RS, Iz, MRS,
portosystemic shunt O[] 12 & §hEfT 5 Dl
B RES A = A, TR O BORFAMIR B
AN A GEAN S Wi s 4 2 ootk Loy, YR
KAD [ IZIE CTR MR TH 5™, 5,
IFAIIIRE: O[] 5 2 i s ek AE A 5 T
A MAREREA m MEA % <, MRAZL E
BAREETAWES 55", Lo L CAPVOIT
AMTIRE: @ & 5 2 i 23 1 2 AT & Zh 6 O
modality Tl 7€ 4 A @36 THEL V& HER &
B, PRI IR 2 IERELZST 94 ik L
T, ¥ ¥ LAY O occlusion test A3 dy 5. Lo
L&D 6 Fig2e TR 6N 7L 512, occlusion test
oo e b e i & 2 il 2 2 docmif% ¢, M|
AT 20 & DBEFENAE A, I TEE L 2= MR @
FAIRAZZERD D, WEOHERNNI LS 5,
Z#E T, occlusion test # fl L‘ZL A3 5 (AT 3 2,
["IIRIEE 2 Bt 17 L 7= 8550, anglo-CT @ MPR
(% THFANPIIREE OGN & L T W A5 H 55,
ARSI T L occlusion test & 770y 2 LAY A& 3
LoD, CTZIEfTL7Z. Zohikickd, ME
WA EE O L TR IIRES A7 MEPIFEE - T
NEO RG2S, & 51213 RIR O ik B2 pdis 2 & 12
DONT B A EMN S Z A TES Occlusion
test fiti 77 11217 9 angio-CT (3, CAPV {4 ¢ w750
OafHil, EREAHOYLEIZmRB THR L Ebh 5.



2)

=1

9)

10)

1)

12)

@itk
Howard ER, Davenport M : Congenital extrahepatic
portocaval shunts- The Abernethy malformation. |
Pediatr Surg 1997 ; 32 : 494-497.
Morgan G, Superina R : Congenital absence of the
portal vein : two cases and a proposed classification
system for portosystemic vascular anomalies. |
Pediatr Surg 1994 ; 29 : 1239-1241.
Barton Il JW, Keller MS : Liver transplantation for
hepatoblastoma in a child with congenital absence
of the portal vein. Pediatr Radiol 1989 ; 20 : 113-
114.
Morse SS, Taylor KJW, Strauss EB, et al : Congeni-
tal absence of the portal vein in oculoauriculover-
tebral dysplasia (Goldenhar syndrome). Pediatr
Radiol 1986 ; 16 : 437-439.
Marois D, Van Heerdeen JA, Carpenter HA, et al :
Congenital absence of the portal vein. Mayo Clin
Proc 1979 ; 54 : 55-59.
Morotti RA, Killackey M, Shneider BL, et al :
Hepatocellular Carcinoma and congenital absence
of the portal vein in a child receiving growth
hormone therapy for Turner syndrome. Semin
Liver Dis 2007 ; 27 : 427 -432.
Lundstedt C, Lindell G, Tranberg KG, et al :
Congenital absence of the intrahepatic portion
of the portal vein in adult male resected for
hepatocellular carcinoma. Eur Radiol 2001 ; 11 :
2228-2231.
Pichon N, Maisonnette F, Pichon-Lefievre F, et al :
Hepatocarcinoma with congenital agenesis of the
portal vein. Jap ] Clin Oncol 2002 ; 33 : 314-3516.
Murray CP, Yoo SJ, Babyn PS : Congenital extra-
hepatic portosystemic shunts, Pediatr Radiol 2003 ;
33 : 614-620.
Witters P, Maleux G, George C, et al : Congenital
veno-venous malformations of the liver : Widely
variable clinical presentations. ] Gastroenterol
Hepatol 2007 ; 8 Pt 2 : ¢390-394.
Alvarez AL, Ribeiro Al, Hessel G, et al : Abernethy
malformation : One ol the etiologies of hepatopul-
monary syndrome. Pediatr Pulmonol 2002 ; 34 :
391-394.
Tercier S, Delarue A, Rouault IF, et al : Congenital
portocaval fistula associated with hepatopulmonary

14)

16)

18)

19)

20)

Vol.25 No.2, 2009 125

syndrome : ligation vs liver transplantation. ] Pediatr
Surg 2006 ;41 E1-3.

Emre 5, Arnon R, Cohen I, et al : Resolution of
hepatopulmonary syndrome after auxiliary partial
orthotopic liver transplantation in Abernethy malfor-
mation. A case report. Liver Transpl 2007 ; 13 :
1662 - 1668.

Cheung KM, Lee CY, Wong CT, et al : Congenital
absence of portal vein presenting as hepatopulmo-
nary syndrome. | Paediatr Child Health 2005 ; 41 :
72-75,

Kinane TB, Westra S] : A four-year-old boy with
hypoxemia. N Engl ] Med 2004 ; 351 : 1667- 1675.
Shinkai M, Ohhama Y, Nishi T, et al : Congenital
absence of the portal vein and role of liver trans-
plantation in children. ] Pediatr Surg 2001 ; 36 :
1026-1031.

Woodle ES, Thistlethwaite JR, Emond JC, et al :
Successful hepatic transplantation in congenital
absence of recipient portal vein. Surgery 1990 ;
107 : 475-479.

Kanamori Y, Hashizume K, Kitano Y, et al : Congen-
ital extrahepatic portocaval shunt (Abernethy type
2) , huge liver mass, and patent ductus arteriosus-
A case report of its rare clinical presentation in a
voung girl. ] Pediatr Surg 2003 ; 38 : [115-20.
Komatsu S, Nagino M, Hayakawa N, et al : Con-
genital absence of portal venous syslem associated
with a large inferior mesenteric-caval shunt : a case
report. Hepatogastroenterology 1995 ; 42 : 286- 290.
Niwa T, Aida N, Tachibana K, et al : Congenital
absence of the portal vein @ clinical and radiologic
findings. ] Comput Assist Tomogr 2002 ; 26 : 681-
686,

Gallego C, Miralles M, Marin C, et al : Congenital
hepatic shunts. Radiographics 2004 ; 24 : 755-772.
Takehara Y, Mori K, Edagawa T, et al : Presumed
hypoplastic intrahepatic portal system due to patent
dutcus venosus : Importance of direct occlusion test
of ductus venosus under open laparotomy. Pediatr
Int 2004 ; 46 : 484 -486.

dol s, st SEIFEm], fil o Bi2e 2
{407 L, 4= 139" Foeal nodular hyperplasia (FNH) &
FNH £ 25 D 58 7 5280 72 58 KM R e
1AL NFE 2007 ; 48 : 102-108.

43



126 H )li’l\l}ll_]f’(‘r“ﬁ! i /\HF it

IiE fl ¥ =

BEOHEERICHS N -KEED 16
~pfEEE RS BV /zHIT~

ﬁwmﬁ”,*%mm.ﬁﬁ%@a N1 i S R AR B P
L2 2, R, R EHE, YR Y
AR PR 7 fl~','LH'f-sruld,'arl-';-‘:ﬂﬂ!i-. LSRR A TR & v 2 — LR

Detecting brain tumor using neuroimaging in a patient
with severe motor intellectual disabilities

Wakako Ishii, Yuki Imai, Ayumi Endo, Chikako Arakawa, Ryutaro Kohira
Yukihiko Fujita, Tatsuo Fuchigami, Hideo Mugisima, Mariko Kodama"

Department of Pediatrics and Child Health, Nihon University School of Medicine
Department of Pediatrics, National Rehabilitation Center for Children with Disabilities"

Absrmct | We report a case of severe motor intellectual disability (SMID) with a brain tumor. A 8year-
old girl Im(l been bedridden from the age of seven months due to sequela of acute epidural hematoma and
cerebral contusion caused by physical abuse. Vomiting and anorexia started six months before admission.
As both vomiting and anorexia were habitual in this patient, there was no examination of the causes.
Since symptoms gradually intensified during the 6-month period, a brain CT (computed tomography) /
MRI (magnetic resonance imaging) scan was conducted to rule out the possibility of recurring child
abuse. The scan revealed ventricular dilatation and a large space occupied by a lesion with calcification
around the fourth ventricular lesion.

Detecting malignant disorders in patients with SMID is difficult, because the patients are unable to
communicate with physicians, and they present with atypical symptoms. Vomiting, in particular, is one
symptom present daily in patients with SMID.

In this case, a CT scan and MRI revealed a brain tumor which reconfirmed the effectiveness ol
neuroimaging in the diagnosis of typical symptoms in children with SMID. Proper examinations, such
as immediate neurological imaging, are recommended for the full recognition of typical symptoms in
handicapped children.

_K_c{ywufjdﬂ Severe motor intellectual disability (SMID), Chronic vomiting, Child abuse, Brain tumor,
Medulloblastoma
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Fig.1 Brain MR image at the onset of precocious puberty at 4 years
Brain MRI showed dilatation of lateral ventricles and cystic change of
brain, but no brain tumor was present.
a : Contrast enhanced T1WI
b : Conlrast enhanced T1WI
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Ao fo s, S 3 5 o URINING =3 o0 ik ke o AL, IR ANE - 2 EAES 25 & il A R 2 oD, o
PANGEOTME & OO & ilsh 7z, & & liafies 25 & CHE SRR il ¢ ARt L 7=,

L EONMEHOME 12 LBk TiEa <, I APRBE SRR - (B2l ke, (HL36.8T, MR
50 & B PHISAE AR UIE 2 g, R AR 72 8 Ul Fo104/ 5, WECEC20/ 45, 1112 128/66mmHg & 23
MRI % ity U 7=, MRI% (Fig.3) Tik, gl A ZOLIZRE 20 <, Ak L ~OLIEL JCS T1-100 T
ZIZ TUEBRIE TIUE S, T2aM TR o, Hotz BEIEE AT, BLIEMEAT3m/

Fig.2 Brain CT on admission (at 8 years)
Brain CT revealed further enlargement of the third and lateral ventricles,
and a calcified mass around the fourth ventricle and cerebellum indicated
by the arrowhead.

Fig.3 Brain MRl image on admission (at 8 years)
T2-weighted image clearly showed the mass as a heterogeneous lesion
with high signal intensity around the vermis of the cerebellum (a).
A sagittal section of Gd-enhanced T1-weighted image showed
disseminated high signal intensity in the peripheral brain stem (b).
a : Contrast enhanced T2WI
b : Contrast enhanced T1WI
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Post-radmtmn

Fig.4

The change of MRI
findings from admis-
sion to post-radiation.
After radiation, there
was a reduction of
the volume of medul-
loblastoma.
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Table 1 Case reports of severe motor intellectual disabilities complicated with malignant tumors

Age Gender
(Authors, year of
report)

38Y Male*

(Ozawa et al, 2001}
47Y Female*
(Ozawa et al, 2001)

32Y Male*
(Okino el al, 2003)
42Y Male*

(Okino et al,
44Y Female*
(Hikino et al,
41Y Female*
(Takeuchi et al, 2005)
30Y Female*
(Mivata et al,

2003)

2004)

2007)

44Y Male
(Chin et al, 2008)

8Y Female
(Our case)

Underlying disease and
types of disabilities

Cerebral palsy / epilepsy
institutionalized from age 20
Sequela of bacterial meningitis al one
month of age, institutionalized from
age 33

Cerebral palsy

Extremely low birth weight infant
Epilepsy

Cerebral palsy / epilepsy

Mental retardation

Cerebral palsy / epilepsy

Sequela of severe asphyxia of the
newborn (Ohshima 1), tube feeding
from age 26

Severe jaundice, cerebral palsy
(Ohshima 2)

Sequela of acute subdural hematoma /
epilepsy (Ohshima 1)

Chief complaints

Anemia
Bloody stool

Mucous and bloody
stool, appetite loss

Poor oral intake
Spit blood
Respiratory disorder

Atypical genital
bleeding

Wheeze
Repeat of aspiration
pneumonia

Vomit of coffee-grind
like, repeat of aspiration
pneumonia

Vomil and appetite loss,
somnolence

Type of malignant
tumor

Colon carcinoma

Rectal cancer and
metastasis to liver

Esophageal
ciarcinoma
Esophageal cancer
Lung cancer
Cancer of corpus
uteri

IEsophageal cancer

IEsophageal cancer

Medulloblastoma

Period form
onset to
diagnosis

5 months

3 months

7 years

3 years

13 days

10 months

5 months

4 vears

6 months
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A case of persistent cloaca with interesting course of prenatal imaging

Yoshiko Usui, Kiyoshi Sasaki, Takuo Noda"

Department of Pediatric Surgery, Kochi Health Sciences Center
Department of Pediatric Surgery, Kagawa University'

Abstract | We report a case of persistent cloaca with interesting prenatal course. Initially fetal
ascites was detected at 23 weeks of gestation. The follow up was made by sonography and magnetic
resonance imaging (MRI). After 30 weeks of gestation, the ascites was diminishing, while a bicystic
intrapelvic mass and bilateral hydronephrosis were arising. This sequence of prenatal findings may be
characteristic of persistent cloaca. In early gestation, urine enters the abdominal cavity via the fallopian
tubes, and becomes fetal ascites. In later gestation, chronic irritation with urine and meconium
may cause tubal obstruction, which leads to genitourinary tract distention (hydrometrocolpos,
hydronephrosis). Abdominal calcification was also observed with prenatal sonography. In cloacal
anomalies, both intraperitoneal and intraluminal calcification can be formed by mixing of urine and
meconium. The following prenatal US and MRI findings, transient fetal ascites, enlarging bicystic

intrapelvic mass, and abdominal calcification, are important for prenatal diagnosis ol persistent cloaca.

: Keywords | Persistent cloaca, Fetal MR, Fetal sonography, Hydrometrocolpos, Abdominal calcification
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il o7 (Figd). TEYABAI{ENG 29 M4
(S A ol U 2 ] P e /L [ | 3 L[| VRS =
WP NN 2 il B R & D WA
HBLL 22, (e 30 M O G MR #6 f8 C U, I
TS PGB R N 2 47 % 55X 37X 49mm KOz
PEBESE, o 05 S R i A G, wdTh g
T2 58 34{% (FASE sequence) (2Tl &L 72
(Fig.2a, b, c). LIEOFGIRINGE I TP INIE
FUIREAMITH D, WHAKE £ HEFTL 2228, F
At 3 S PN TETT P I LT S BT 2
otz W, BN AR Z TEIE N A R
BETd - 22 - IGEERNE s A b h T -,

{EMG 34384 H, 1o E R T 25008 THVE
L7z Apgar score (285 (147) /8250 (5455, NI
FRIRL T, BN A 56 < Gds 7. AL
PR A GRS, PRI THEEERE T 1R O A A(F
e, 2 Zh6HR%EERL 72 (Fig.3a,b). hodsh
LR OO G 7.

VB B S M2 CT R e T i, AN
M Mk T 66X 4dmm K TH Y, MO Uil
IR B A R AL % 1 - 221005 % 028 7= (Fig.4a) .
TG AT A EE & TR O (Fig.db), wifil
AT NGV o i fe & [RIFRIE T d - 2z, WEEBLRE
X#T &N IChIK R % i 7 (Fig.5).

Fig.2 T2-weighted Fetal MR images at 30 weeks’ gestation
a : Sagittal image shows an intrapelvic mass (white arrow) behind the bladder and
diminished fetal ascites.
b : The intrapelvic mass (white arrow) appears to be bicystic in coronal image.
c : Both kidneys (arrows) are hydronephrotic.
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Fig.1 T2-weighted MR image at 24 weeks’
gestation shows fetal ascites (white
arrow).
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Fig.4 Postnatal CT findings

Fig.3 Postnatal photographs demonstrate (a)

b

distended abdomen and (b) enlarged
clitoris beneath which urine is dis-
charged. The anus is absent.

a: Bicystic intrapelvic mass (arrowhead) is larger than prenatal size.
Rectum (arrows) is enlarged with intraluminal calcification.
b : The bladder (arrow) is displaced to lhe right by the mass (arrowheads).
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I B0/ TR S A 02 T M A% 12 2 em OO ARV ST 7,
M -5 &L 7z, SRR 5 e i T
SRR AR A LB L 22728, WEHE 1612 H
F T L. PSARP (posterior sagittal anorecto-
plasty) + TUM (total urogenital mobilization) (= C

kL 7.
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Fig.5 Abdominal radiograph also shows the
calcification of the rectum (arrowheads).
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Ascites

_. Meconium

Meconium peritonitis

Hydronephrosis

Hydrometrocolpos

- Enterolithiasis

Fig.6 Hypothesis of transient fetal ascites relaled to cloacal malformation
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Rhombencephalosynapsis @ 1 %l —& % MRI
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A case of rhombencephalosynapsis - fetal MRI

Shigeko Kuwashima

Department of Radiology, Dokkyo Medical University

Abstract | Rhombencephalosynapsis (RES) is a rare cerebellar malformation of unknown etiology

characterized by vermian agenesis or hypogenesis, with fusion ol hemispheres and the dentate nuclei.

Clinical presentation and prognosis are exiremely variable and generally depend on the associated

supratentorial anomalies. In this case, the prenatal ultrasound revealed hydrocephalus. We diagnosed this

case as RES by MRI that demonstrated fusion of cerebellar hemispheres and horizontal folia orientation

without an intervening vermis. Prenatal identification ol RES is likely to prove useflul for prenatal

counseling.

- Keywords | words | Rhombencephalosynapsis, MRI, Fetus
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Fig.1 a: Prenatal MRI. Axial T2WI shows fusion of the cerebellar hemispheres
without intervening vermis and fusion of the middle cerebellar
peduncles and dentate nuclei. Note the deformity of the fourth
ventricle, which appears 1o be diamond-shaped.

b : Axial T2WI shows enlarged lateral ventricles without any other
supratentorial anomalies.

Lotz fidi4, 5, 6 LAMEE D O
HER RIS & M A ARPHRT L 72 vk
TohAlda L, FERRFTH -2 ORIt
FIIZ/E 5 HZ MREASHTT & vz, BEIRR(% Tl
I m S i A R 6 A RYEMRI & HolZ L
TG ABETT LT A 72, BElF& o) e
RS L, AN BEAE A WA TAGHIZT
THalEtr Lz, @IS K 4 < LR
W57 (Fig.2a, b). T2463{% % FLAIR Oiefik
W% C /N e A b & R T A Pkt
LTOA AR 6 h7: (Fig3ab). ZHoed
RS RESE 2L Fv F Lol e L
TIEMEE AL, BT R0 s s i o 7=
%19 H, 2040g TR E B -7z EETHHO
BUETE L LE, (Rifil & —2 S.D. &R ISR AL
EhB, ENHIHETH 2 BFEHE DL TE L,
BHEUIEN ETTH Y, Brah) 5 k25 i
Hhb.

£ B

RESIE, HMizs/bliaidiETd 5. 1914 G212l
SEOCIEZK, & B OEMEIRIR & RO I

ANRGHGAR A & Lo NRENI o 05 A 5 T & 1 A A &
L T Obersteiner {2 & - T he ¢/ Sl A0 1 &
Tzl O, MRIODM KIZ & - THEAHGS
WA TuvAL Sener (2 RES M8 13005 MRI %
Hafr L 7= 3000 AN 0.13% E i LT s,
flf 2 WG T, ANEEERIES, B
UOUPRGHTAREE, LS 2 it e h s 2 2T
zlr s, 7l 5% MR TNk,
NG E A8 IE v Al A T IO T fide < ke L T
FANZETF LT aimissdw e hsz. ZoiiR
FRIWHEThr 0 Ld o722 V%O MRI T
REARME% A e & GFli LG cs 0,
KB THEL LTV ESbhTwa G : -3
LCna™ 4l 5% MRI Tk ife 7 b1 1 1%
DG C X B o A2 22 80BN IR % o 0 R A5 58
flid o L 2= Wriii ¢ d - 72, I MRI T30 x %
YLD ZEBIZ & S 5 AV AT R RO b AR IR (% 00 {2
FHEL LI 2B, AR e
Uy g ko P TERE, KR o 1 T
B O G 0 L s 5 BRI %2 RES @341 e OF
EONZEATM E b S, EER NGRS A b
AVTRES OIEYEMREEWHEF Y Td DA%, TNEN

55



138 HA/INYL R Ry 2 dik

Fig.2 Postnatal MRI. Axial T2WI| shows fusion of the cerebellar hemispheres
without intervening vermis and fusion of the middle cerebellar peduncles
and dentate nuclei. Note the deformity of the fourth ventricle, which
appears to be diamond-shaped.

N

Fig.3 a: Postnatal MRI. Coronal T2WI shows enlarged lateral ventricles and fusion
of the cerebellar hemispheres with transversely oriented folia, which cross
the midline.

b : Coronal FLAIR shows enlarged lateral ventricles and fusion of the
cerebellar hemispheres with transversely oriented folia, which cross the
midline.
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