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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.
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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.
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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).

15



98 1A LB 2

HFE A T F 2 — T O I AF
fELTWTE, -‘H..Ix.l.llh._cl. DAAEF 2 — TR
WAL AT LICAZhAZ MDD, ZOk
HLINNTH — 7 7 2 2 v MlEEGESTDHILS

E, $=7 7222 PRIULP FEIZOARIEA
gh, TheOBKIEd 52, ThLAoO

OEMPEEIC P LAz E T
HIEAREHD,

AT O DHE S L8 505, WSS AT
&b s & Oldair leak, MEEER %A 145
PI I, %% - gl 2 ¥ THhH B,

Air leak (55U, A L%z & 5 500 &

(Fig.7), WEWLARTED K

LTI DS 20 B VI e i A (oul-

monary interstitial emphysema @ PIE) 2 54 % 5

S, (el HEFAUMETdH 5. PIE (Fig.8) 4
R 5T O air leak T, lluhd)[ Rz Eh
TEL %, CXRTIIPIE G BERIR, e/ &
T 0 AR AN B, PIEE %, %UA6ERS o0 i ek
WETh 5. WHOPIENER X hs, F/mif
Mgtz e LY (Fig.8), & 51Z%UHER, 1%
UM, Ui Cld b 2 AV A 7E U 4 ol figdk
ARz BN D B,

WA T LA o %I

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).

18



Vol.25 No.2, 2009 101

0.25%", TAROBIEZHFERTIX01%TH 2", Rz 64, WA CXR IR HBE 40,
SR Z BEEE 1Y IR S i i IR~ o 4R i b e d KLF—YFa1—-7
ARWEXNBEY, FKRBIREOEIEE LTE, # SRR AR L FLF— 2 F 0 — T

IR BEITTRIR - 2 B 2N ko 4 AENsd, %GHNZHd 2 FLrd—2F 20— 7300
F =IO EA AT REO R L S AR LT NP i A5 S S e TR
IR ALK A & 2 B4R B TSR OO PH 2 2 & 4% END. Tzt LHGAGTINBARE Tl i% 5
o s IEIARIE O AL fk BRI O MR ST 20 TR ZHTS FLF—YFa—F
wENL AT =TI A DR S, T ORAHININED T IIZIT THIE X W B RETH
KONEGHRH T —TF LoD EEEIZLS S R OME R & L2 S5 TREE S B A,
RN & R RET B S FLt—CRA Rl Thiudd 5IoCTHREIS
A7 = T OL B REE (Fig.12) O8I 136 & B NG & NS S A B B
FERTIE18% TH B, I ORGHE D & A e. FRAIZ2WT

Wi & THRIE R4 TH S IAIAEO AL R F a2 —7, %W F2—7, PICCHiATLDE
Aa 0, LR 1% T PICC ;L—'?é}}:. (] A3 BT A 2 (FhE 2 P15 728000 -y 2 1A QdIR4 5.
Ehi=b, PICCRUMIMEREMNGFREL BT F oo — THIT X HIE ;.g:h‘d‘l 0)'1%'1:‘:’?-fo5!'4“45 &
&, PICCIRZE IR DA hal & hadh R PLTfERd L3, 2 UG
5 A7 — 7 LB e L sl & h B, PECHERE Lo idghic ﬁL',L"f

PICC 2 5§45 & L B WL AL TE AN, (eI i Aoz l]:lﬂ[f&::ﬁ T2 < Mhinif% &
b ORI B TR € N TR S S el € N T XY el O DU 8 i 2HMAERGET 5 2 L2 X0, b & ki
A H XN A, ”IEIII(H'TUJHJ K& L TomiE, JEL S D IEMEIZEGE U X v, PICC D 2Gdi b e ik

LA SO B AR 6 h S (Fig13) . I AT HIfEdTRET S 5.

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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