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My Dear AOSPR Friends,My Dear AOSPR Friends,My Dear AOSPR Friends,My Dear AOSPR Friends,    

    

This is a very special date! I am happy and proud to present to you the official inaugural first issue of 

AOfPR! 

 

Since the establishment of AOSPR from 2000 till now, there were many changes. They were positive 

changes. We have improved our website, have had many good meetings and increased the number of mem-

bers. And now, here comes our own sharing platform within Asian countries: the AOfPR. This is a new be-

ginning and is the first step towards starting our own new journal on the internet. This is an opportunity for 

different countries within Asia to share and exchange experiences. I am honoured to be the Guest Editor of 

this 1st issue. 

 

In this issue, our previous Founding President, Professor Mutsuhisa Fujioka; Past Presidents, Professor 

David Stringer and Professor In-one Kim will share their experiences with us. There are also some case re-

ports and an article about ‘How I do it’. 

 

Last but not least, I would like to thank the members of our Editorial Board and webmasters for their great 

efforts to have made this possible. 

Asian and Oceanic Forum for Paediatric RadiologyAsian and Oceanic Forum for Paediatric RadiologyAsian and Oceanic Forum for Paediatric RadiologyAsian and Oceanic Forum for Paediatric Radiology    

Wendy Wai-man Lam 

President of AOSPR 

Guess Editor, Hong Kong 

Editorial and Publication Team Editorial and Publication Team Editorial and Publication Team Editorial and Publication Team     

Prof. Winnie Chu  (Prince of Wales Hospital, Hong Kong) 

Prof. Michael Ditchfield (Monash Medical Centre, Australia) 

Dr. Bernard Laya  (St. Luke's Medical Centre, Philippines)  

Dr. Wendy Lam  (Queen Mary Hospital (QMH) , Hong Kong ) 

Dr. Jeevesh Kapur  (National University Hospital, Singapore) 

Dr. Clement Yong  (National University Hospital, Singapore) 

  ________________________ 

Web Development TeamWeb Development TeamWeb Development TeamWeb Development Team    

Dr. Jeevesh Kapur  (National University Hospital, Singapore) 

Dr. Clement Yong  (National University Hospital, Singapore) 
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As one of the founders and the first president of 

the AOSPR, I would like to congratulate all 

members responsible for starting this new jour-

nal. It is certainly the epoch-making event for 

our society in this new era. On this occasion, I 

would like to send my message by sharing with 

you two of my previous AOSPR presentations, 

coincidently, both in Tokyo, Japan. The first 

was my announcement of the Inaugural Meeting 

of the AOSPR in 2000 and the second my reflec-

tions on the future of the AOSPR that I pre-

sented at this years meeting.  

        

Announcement from the President, The Inau-Announcement from the President, The Inau-Announcement from the President, The Inau-Announcement from the President, The Inau-

gural Meeting of the AOSPR, Tokyo, 2000gural Meeting of the AOSPR, Tokyo, 2000gural Meeting of the AOSPR, Tokyo, 2000gural Meeting of the AOSPR, Tokyo, 2000    

    

It is my great honor to announce the official In-

augural Meeting of the Asian and Oceanic Soci-

ety for Pediatric Radiology (AOSPR), to be held 

on the 13th and 14th of June 2000 at the Tokyo 

Hilton in Tokyo, Japan. Currently, the society is 

comprised of several national and regional so-

cieties and groups representing paediatric radi-

ology in Asia and Oceania. These include the 

Japanese Society of Pediatric Radiology, Ko-

rean Society for Paediatric Radiology, Austral-

asian Society of Paediatric Imaging and Chinese 

Society of Pediatric Radiology, as well as sev-

eral groups of paediatric radiologists from other 

countries including India, Indonesia, Sri Lanka, 

Singapore, Chinese Taiwan and Hong Kong. 

We have had several preparatory meetings to 

organize the society as an addition to the other 

two major world societies in the subspecialty of 

paediatric radiology, namely the Society for Pe-

diatric Radiology (SPR) and the European Soci-

ety of Paediatric Radiology (ESPR). The 

AOSPR was approved by all societies and 

groups mentioned above and is therefore the 

only official society representing paediatric ra-

diologists in Asia and Oceania. If you are a radi-

ologist who belong to any society or group men-

tioned above, you automatically are a member of 

AOSPR. No extra membership fee is required at 

this moment. In the same way that members of 

SPR and ESPR recognize each other as mem-

bers, we recognize any paediatric radiologist 

who belongs to SPR or ESPR as corresponding 

members of our society. We also invite any phy-

sicians or surgeons who have an interest in pae-

diatric radiology to the meeting. In addition to 

original scientific papers, papers that have been 

presented at local paediatric radiology meetings 

will also be considered following evaluation by 

our program committee.. Papers may be pre-

sented as either oral or poster presentations. We 

are also planning a special welcome party on the 

13th following special lectures by two distin-

guished Japanese doctors, Dr. Tomisaku 

Kawaasaki and Dr. Mutsumasa Takahashi. Dr. 

Kawasaki will discuss the important diseases 

that have taken his name outlining historically 

the discovery and then recognition of the condi-

tions around the world. Dr.Takahashi, a world-

famous neuroradiologist, will talk about recent 

developments in paediatric neuroradiology. 

Finally it is well known that prices are very high 

in Tokyo, which may influence your decision on 

whether or not to attend the meeting. Fortu-

nately the Tokyo Hilton has offered us a very 

competitive discount rate and the post meeting 

sightseeing will be provided individually at spe-

cial prices by the Japan Travel Bureau (JTB). 

We look forward to seeing you all in June 2000 

in Tokyo. 

  

Message from the Founding President            Message from the Founding President            Message from the Founding President            Message from the Founding President                

 Mutsuhisa Fujioka, M.D. 

Former Chairman of AOSPR and JSPR  

Professor Emeritus Dokkyo Medical University 
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AOSPR, Dream and Future, 16AOSPR, Dream and Future, 16AOSPR, Dream and Future, 16AOSPR, Dream and Future, 16thththth    Annual Scien-Annual Scien-Annual Scien-Annual Scien-

tific Meeting of the AOSPR, Tokyo, 2015tific Meeting of the AOSPR, Tokyo, 2015tific Meeting of the AOSPR, Tokyo, 2015tific Meeting of the AOSPR, Tokyo, 2015    

  

It was 15 years ago, June 2000, when I chaired the 

inaugural meeting of AOSPR in Tokyo with great 

support from many of my colleagues across the 

region. 

Before that time, our dream was to have a society 

for our profession, paediatric radiology, focusing 

on our region, Asia and Oceania, as a partner of 

SPR and ESPR already serving North America 

and Europe. We already had several well organ-

ized societies such as Australasian society of 

Paediatric Imaging, Korean Society of Paediatric 

Radiology and Chinese Society of Pediatric Ra-

diology as well as the Japanese Society of Pedi-

atric Radiology. We developed this new society, 

ASOPR, as a federation of multiple societies, 

which we believed would lead to a stronger soci-

ety to support imaging for children in the region. 

In addition, we encouraged other countries in this 

region to form societies and to join our larger uni-

fying society. Since then, new societies have 

been formed in Indonesia, India, Singapore, Hong 

Kong, Chinese Taipei, Thailand, Malaysia, the 

Philippines and Sri Lanka. 

Initially, the society was built on representatives 

from each of the other regional societies until our 

constitution was changed to be based on individ-

ual membership. We were then able to expand our 

membership further with individual members. 

However, this did not occur without some pen-

alty. Many members of other national societies, 

such as ASPI, the Indian Society, the Chinese 

Society and even KSPR and JSPR, did not join 

ASOPR. This is unlike SPR or ESPR where local 

societies do not exist in individual states or 

countries, making a universal society very attrac-

tive. 

What is the dream of AOSPR in 2015? My dream 

for AOSPR is that all paediatric radiologists in 

our region will join the society. How can we 

achieve that? We must make our society more at-

tractive, not only at the time of the annual meet-

ing, but also in every day activities. 

Annual meetings are a kind of reunion or festival 

and we have been doing very well, attracting at-

tendees through the efforts of previous presidents 

and their supporters. We should continue to pro-

mote the merits of our meetings and hopefully we 

will have an increasing attendance not only from 

our society but also from the other societies 

How can we increase our presence in daily activi-

ties? We have addressed this using our website. 

We should continue to actively encourage new 

members by providing more benefits to paediatric 

radiologists in their daily practice. I had previ-

ously proposed that we develop an international 

teleradiology service. I am again proposing it as a 

means of reaching out to paediatric radiologists 

across regions and affecting the practice of pae-

diatric radiology now and in the future. 
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Viral encephalitis in childrenViral encephalitis in childrenViral encephalitis in childrenViral encephalitis in children    

In-one Kim 

Professor of Radiology, Seoul National University Hospital, 

Seoul, Korea 

Encephalitis is an unusual manifestation of hu-

man viral infection. The spectrum of involve-

ment depends on the specific viral agent, host 

immune status, genetic and environmental fac-

tors. The term “acute viral encephalitis is used 

to describe restricted CNS involvement (ie, in-

volvement of the brain, sparing the meninges); 

however, most CNS viral infections involve the 

meninges to a greater or lesser extent, leading to 

aseptic meningitis or causing mild meningoen-

cephalitis rather than pure encephalitis 

    

Different origins of significant CNS infectionDifferent origins of significant CNS infectionDifferent origins of significant CNS infectionDifferent origins of significant CNS infection    

1. CNS infection is a common but a relatively 

benign part of the syndrome (e.g. mumps) 

2. Neurological disease is the most prominent 

clinical feature of the systemic infection (e.g. 

Japanese encephalitis) 

3. Organisms commonly cause infection, but only 

rarely cause encephalitis (e.g. herpes simplex 

virus).  

4. Organisms, if cause human infection inevita-

bly and exclusively results in CNS disease 

(e.g. rabies).  

    

Viral access to CNSViral access to CNSViral access to CNSViral access to CNS    

The pathophysiology of viral encephalitis varies 

according to the viral family. Viruses enter the 

CNS through 2 distinct routes: (1) haematoge-

nous dissemination and (2) retrograde neuronal 

dissemination. 

Haematogenous dissemination is the more com-

mon path. Human are usually incidental terminal 

hosts of many viral encephalitides. The virus 

can be transmitted by an insect bite and then un-

dergoes local replication in the skin. Transient 

viraemia leads to seeding in the reticuloendothe-

lial system and muscles. After continuous repli-

cation, secondary viraemia leads to seeding in 

other sites, including the CNS. In fatal cases, 

little histopathologic change is noted outside 

the nervous system. On gross examination, vari-

able degrees of meningitis, cerebral edema, con-

gestion, and haemorrhage are observed in the 

brain. Microscopic examination confirms  lepto-

meningitis with round-cell infiltration, small 

hemorrhages with perivascular cuffing, and nod-

ules of leukocytes or microglial cells. Demyeli-

nation may follow the destruction of oligoden-

droglias, and involvement of ependymal cells 

may lead to hydranencephaly. Areas of necrosis 

may be extensive, especially in eastern equine 

encephalitis (EEE) and Japanese encephalitis 

(JE) 

Retrograde neural dissemination is the main 

route of spread for several important viral patho-

gens. Rabies virus usually spreads to the CNS 

through retrograde peripheral nerve dissemina-

tion. This virus tends to exhibit tropism for the 

temporal lobes, affecting the Ammon horns. One 

of the possible routes of CNS spread for herpes 

simplex virus (HSV) is through the olfactory 

tracts. Herpes viruses have tropism for the tem-

poral cortex and pons, but the lesions may be 

widespread.  

    

Clinical symptomsClinical symptomsClinical symptomsClinical symptoms    

The clinical hallmark of acute viral encephalitis 

is a triad of fever, headache, and altered level of 

consciousness. Other common clinical findings 

include disorientation, behavioural and speech 

disturbances, and focal or diffuse neurological 

signs such as hemiparesis or seizures. Clinical 

findings reflect disease progression and the spe-
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cific areas of CNS involvement, which is deter-

mined by the tropism of different viruses for dif-

ferent cell types.  

Polioviruses preferentially infect motor neurons, 

rabies virus selectively infects neurons of the 

limbic system, and mumps virus can infect epithe-

lial cells of the choroid plexus. The predilection 

of HSV for temporal lobe involvement, leads to 

clinical findings of aphasia, anosmia, temporal 

lobe seizures, and other focal abnormalities. In-

fection of cortical neurons results in abnormal 

electrical activity and can be associated with sei-

zures or focal deficits.  

    

    

Fig. 1Fig. 1Fig. 1Fig. 1 Herpes simplex encephalitis in a 13 year old boy shows involvement in the both insular cortex (a), poste-

rior cingulate gyrus (b), and temporal lobe (c). 

Fig. 2.Fig. 2.Fig. 2.Fig. 2. HS encephalitis in a 1-yr old girl shows both temporal lobe and left thalamus(a) and both parietal lobes (b) 

involvement. Diffusion MRI shows abnormal diffusion of the involved regions(c). Follow-up MRI after 1 months 

shows extensive encephalomalacia of the involved area (d, e).  

a                 b                                                                            c 

a                                                                     b                                                                       c 

d                                                                        e 
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Herpes simplex encephalitisHerpes simplex encephalitisHerpes simplex encephalitisHerpes simplex encephalitis    

Herpes simplex encephalitis (HSE) is an acute or 

subacute illness that causes both general and fo-

cal signs of cerebral dysfunction. HSE shows a 

prodrome of malaise, fever, headache, and nausea, 

followed by acute or subacute onset of an en-

cephalopathy with symptoms including lethargy, 

confusion, and delirium. There are no pathogno-

monic clinical findings associated with HSE. Fo-

cal neurologic deficits, CSF pleocytosis, and ab-

normalities on CT scanning may be absent ini-

tially. Therefore, a high index of suspicion is re-

quired to make the diagnosis, particularly in im-

munocompromised patients with febrile encepha-

lopathy. The diagnosis can be confirmed only by 

means of PCR or brain biopsy. HSE is primarily 

managed with antiviral therapy in the form of 

acyclovir. Start empiric acyclovir therapy 

promptly in patients with suspected HSE pending 

confirmation of the diagnosis, because acyclovir 

is relatively nontoxic and because the prognosis 

for untreated HSE is poor.   

HSE occurs as two distinct entities:  

1. In children older than 3 months and in adults, 

HSE is usually localized to the temporal and 

frontal lobes and is caused by HSV-1. One-

third of these cases are caused by primary 

HSV-1 infection and two-thirds result from 

viral reactivation of latent HSV from the 

trigeminal ganglia with transport of virus 

along nerves of the olfactory tract to the 

brain(animal model). 

2. Neonates most commonly acquire HSV infec-

tion from virus shed in the maternal genital 

tract at the time of vaginal delivery. HSV-2 

infection of the brain in newborn babies with 

multiorgan disseminated infection is likely to 

be blood-borne and associated with  diffuse 

encephalitis, resulting in generalised en-

cephalomalacia. However, when disease in-

volves only the CNS of the newborn baby, 

neuronal transmission of virus to the CNS ini-

tially results in unitemporal involvement that 

extends to bitemporal disease, as occurs in 

older children and adults.  

    

ArthropodArthropodArthropodArthropod----borne encephalitis virusesborne encephalitis virusesborne encephalitis virusesborne encephalitis viruses    

California encephalitis is an arbovirus-induced, 

arthropod-borne encephalitis or encephalomenin-

gitis. The virus is transmitted to humans through  

mosquito bite. La Crosse virus is the most com-

mon cause in the United States. Encephalitides 

are predominately caused by viruses from the To-

gavirus (eg, eastern equine encephalitis), 

Flavivirus (eg, Japanese encephalitis) and Bun-

yavirus (eg, La Crosse encephalitis) families. 

Mosquito-borne diseases such as St Louis en-

cephalitis (North America), Murray Valley en-

cephalitis (Australia), West Nile virus encephali-

tis (Africa/Middle-East), and Japanese encephali-

tis (Asia), as well as far eastern tickborne en-

Fig. 3.Fig. 3.Fig. 3.Fig. 3. Disseminated multifocal encephalitis in a 6–yr 

old boy caused by varicella zoster infection. 
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cephalitis (Russia) and western tick-born en-

cephalitis (Europe).  

Japanese encephalitis is a neurologic infection 

caused by a flavivirus. Patients have a history of 

mosquito exposure in an endemic area, with the 

subsequent occurrence of the following signs and 

symptoms: prodromal period with fever, head-

ache, nausea, vomiting followed by altered men-

tal status, seizure, meningism, papilloedema, and 

other neurologic symptoms. Diagnosis is facili-

tated by IgM immunoassay of serum or CSF.  

Japanese encephalitis shows a characteristic im-

aging pattern of abnormal lesions, especially in 

the thalamus, but also in basal ganglia and mid-

brain. MRI and CT often show bilateral thalamic 

lesions with hemorrhage. The basal ganglia, puta-

men, pons, spinal cord, and cerebellum may also 

show abnormalities. Hyperintense lesions may be 

observed in the areas of the thalamus, cerebrum, 

and cerebellum on T2-weighted MRI scans.  

Growth of the virus across vascular endothelial 

cells, leading to involvement of large areas of the 

brain, including the thalamus, basal ganglia, brain 

stem, cerebellum (especially the destruction of 

the cerebellar Purkinje cells), hippocampus, and 

cerebral cortex. 

West Nile encephalitis (WNE) is endemic in the 

Middle East, Africa, and Asia. In North America, 

WNE first occurred in the northeast United 

States along the eastern seaboard and now ex-

tends nationwide. CT or MRI scans may exhibit 

changes in a temporal lobe, which is highly char-

Fig. 4.Fig. 4.Fig. 4.Fig. 4. 50-yr old patient with fever and confusion was confirmed as Japanese B encephalitis. Both hippocampus(a), 

thalamus(b), and frontal cortex(c) were involved. 

Fig. 5Fig. 5Fig. 5Fig. 5. 3-yr old boy with hand-foot-mouth disease had tremor and lower extremity weakness. T2 image(a,b) and dif-

fusion MRI(c) showed enteroviral encephalitis involving cerebellar hemisphere and posterior medulla oblongata. 

 a                                                                             b                                                                            c 

 a                                                                                b                                                                              c 
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acteristic of HSV-1 encephalitis. Early CT scan 

and MRI findings are often negative. Most other 

causes of aseptic meningitis, meningoencephali-

tis, or encephalitis, including systemic disorders 

with an encephalitic component, have non-focal 

temporal lobe findings on CT and MRI. 

    

Enteroviral infectionsEnteroviral infectionsEnteroviral infectionsEnteroviral infections (including polioviruses, 

coxsackieviruses, and echoviruses) 

Enteroviruses are picornaviruses. The Picor-

naviridae family includes coxsackievirus A and 

B, poliovirus, echovirus, enterovirus 68 and 71, 

and hepatitis A virus (HAV). Enteroviruses are 

transmitted by the faecal-oral route, and CNS 

spread is through the haematogenous route. In-

fection is most common in summer and early fall. 

Outbreaks of enterovirus 71 have occurred in Ja-

pan, Malaysia, and Taiwan. Enterovirus 71 is 

typically associated with hand-foot-and-mouth 

disease and herpangina, but up to 30% may de-

velop neurological manifestations. In 2012, a se-

vere encephalitis outbreak in Cambodia, with a 

69% mortality rate in children, was secondary to 

enterovirus 71 serotype C4. The disease mainly 

affected children aged 5 years and younger.  

The typical clinical presentation was rhomben-

cephalitis, characterised by myoclonus, tremors, 

ataxia, and cranial nerve involvement. The most 

severely affected children presented with evi-

dence of brain-stem involvement (including neu-

Fig. 6.Fig. 6.Fig. 6.Fig. 6. 1-yr old girl with hand-foot-mouth disease had 

paraplegia and neurogenic bladder. Spinal MRI showed 

swelling of the anterior horn cell(a) with enhancement

(b) and myelomalacia of the involved portion(c,d) after 

a                

 

 

 

 

 

b 

 

 

 

 

 

c 

d 
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rogenic shock and pulmonary oedema), which in-

dicated a poor prognosis. MRI indicated distinc-

tive high-intensity lesions localised to the mid-

brain, pons, and medulla. 

Long-term neurological sequelae were frequent 

among children with rhombencephalitis who sur-

vived. 

    

Other viral infectionsOther viral infectionsOther viral infectionsOther viral infections    

Paramyxoviruses, such as measles and mumps 

viruses, can also cause neurologic disease. Mea-

sles typically does not cause encephalitis in the 

acute phase, but 1 in 1000 cases can give rise to 

postinfectious autoimmune syndrome (ie, SSPE). 

Nipah virus (Paramyxoviridae family) was first 

detected after an outbreak of encephalitis in pig 

farmers in Malaysia. Nipah virus is a zoonosis 

and infects pigs. Subsequent outbreaks occurred 

in several countries in South Asia, including 

Bangladesh (2001 and 2003). MRI scanning shows 

a distinctive picture of discrete 2–7 mm lesions 

disseminated throughout the brain, but occurring 

mainly in the subcortical and deep white matter 

of the cerebral hemispheres. Pathological corre-

lation suggests that the lesions seen on MRI are 

due to widespread microinfarctions resulting 

from small vessel vasculitis. Among 94 patients 

admitted to hospital with Nipah virus encephali-

tis in Malaysia from February to June, 1999, 32% 

died, 53% had full recovery, and 15% of survivors 

had persistent neurological deficits. 

Retroviruses are also a cause of encephalitis. Hu-

man T-cell lymphotrophic virus type 1 (HTLV-I) 

is associated predominantly with spastic 

paraparesis rather than encephalitis. Certain 

forms of encephalitis are observed almost exclu-

sively in patients with HIV. Among those, cy-

tomegalovirus (CMV) ventriculoencephalitis has 

emerged as a unique entity in patients with ad-

vanced HIV infection.  
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Fig. 7Fig. 7Fig. 7Fig. 7. 10-yr old boy with history of measle infection at 6 months of age had fever, left hemiparesis and seizure, and 

positive measle IgG. Initial MRI showed gyral swelling of the temporo-parieto-occipital lobe and thalamic involve-

ment(a). MRI after 2 months showed hemorrhagic encephalomalacia(b). Regional atrophy is markedly progressed on 

follow-up MRI after 18 months(c). 
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14 Lessons: Thoughts from a retired Paediatric Radiologist14 Lessons: Thoughts from a retired Paediatric Radiologist14 Lessons: Thoughts from a retired Paediatric Radiologist14 Lessons: Thoughts from a retired Paediatric Radiologist    

Professor David Stringer 

Immediate AOSPR Past President since 2012, term ending 2016 

 

I have had a somewhat unusual and widely trav-

elled career.   For 18 months I looked after 9,000 

square miles of Canadian subarctic with my own 

hospital, I was a paediatrician in Afghanistan 

(1972, long before the terrible troubles began), 

and I worked for 5 years as President and COO 

of a $100 million a year Canadian Public Com-

pany, having resigned my Professorship to start 

this company with two friends.  I also took one 

year off medicine to remodel a house and wrote 

for Forum Magazine.  Since specialising, I have 

been fortunate to have worked as a Paediatric 

Radiologist in three continents for over four 

decades.   First I was at The Hospital for Sick 

Children, Great Ormond Street (GOSH), London, 

UK, then The Hospital for Sick Children (Sick 

Kids), Toronto and the BC Children’s Hospital, 

both in Canada and finally at the National Uni-

versity Hospital and KK Women’s and Chil-

dren’s Hospital in Singapore.   I was also asked 

to carry out a review of the Royal Children’s 

Hospital in Melbourne, Australia and turned 

down their kind offer of headship and Professor-

ship as I was due to get married in Singapore.   I 

have lectured in the North and South of Africa 

and in South America.   So I believe I have an 

unusual view of the gamut of Paediatric Radiol-

ogy worldwide. These are my rambling thoughts 

as an old guy who has been retired for 5 years. 

The early years: The early years: The early years: The early years: After I qualified as a doctor, I 

wanted to be a Paediatrician and my first job 

was in paediatric oncology. Nearly all the pa-

tients died, often horribly. The success of che-

motherapy then was very poor. The advances 

since have been wonderful to behold and now 

failure to cure Leukaemia, almost 100% fatal 

then, is now rare.   So I gave up becoming a pae-

diatrician. The experience was very traumatic to 

me as a young doctor so that is why I went off 

afterwards to Afghanistan for a break.   I subse-

quently tried many specialties such as O & G 

(obtaining the DObstRCOG), Neurology, General 

Practice, radiotherapy and even  psychiatry be-

fore finally falling into radiology at Bart’s, al-

most by accident. Barts is the oldest hospital in 

England founded in 1213 and its full name is The 

Royal and Ancient Hospital of St Bartholomew, 

as given to it by Henry VIII when he dissolved 

all the other monasteries. 

  

After specialisation in radiology at Barts and After specialisation in radiology at Barts and After specialisation in radiology at Barts and After specialisation in radiology at Barts and 

then being at GOSH: then being at GOSH: then being at GOSH: then being at GOSH:  I naturally gravitated 

back to the Paediatric part of Radiology, having 

wanted to be a Paediatrician until the oncology 

job.   After Barts and FRCR, I was lucky to get a 

further training position at GOSH and when this 

finished, I was given a temporary Consultant 

post there; they did not have funding then for a 

permanent one.   If they had, I probably would 

never have left as I loved it there.   GOSH is the 

Lesson #2 – do not rush into or worry about 
what you should end up doing, just go along 
and things will work out for the best 

Lesson #1:    Remember, the more you know 
the less you know. 
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only true Quaternary Hospital I know of.    It had 

no Accident and Emergency Department and so I 

never saw an intussusception or acute appendici-

tis, which were only seen at Queen Elisabeth 

Hospital which we covered when on call at night.  

The patients at GOSH were all referred from 

Tertiary hospitals by Pediatricians. So the dis-

eases seen were exceptionally esoteric. For ex-

ample, one Barts ward, which worked closely 

with GOSH, was filled with patients with Retino-

blastoma, a very rare eye tumour. It was unnerv-

ing to enter a ward where everyone who turns to-

wards you has one or two white eyes!   

GOSH is where I developed my love of ultra-

sound.   It was an old Philips B type machine, not 

real time. I was not allowed to use it until I could 

show that I had the dexterity to know where the 

probe was.  So early every morning, I would write 

rude messages on the screen to the Consultant, 

Conn Metreveli, using the probe as my pen. It 

really is quite difficult to write this way as you 

needed very good 3D hand, eye and even foot co-

ordination. Your foot turned the probe on and off, 

so you had to take your foot off to move the probe 

without writing and press again where you 

wanted to start writing again, hopefully guessing 

correctly where the position of the probe should 

be. This was easy for a single word, but having 

written one and having to go back and dot, the 

“i’s” and cross the “t’s” was extremely 

difficult in 3D. Your hand had to especially know 

the exact position where it had been some letters 

ago to get back to be able to dot an “i”!!!!  I 

managed it in the end and later could do it even 

with my eyes closed.   It much improved my 3D 

senses as the probe could be moved in any and 

every direction. After I had succeeded I was re-

warded with my own ultrasound session.   When 

real time ultrasound came in I almost felt it was 

cheating, although it was wonderful and changed 

the technique for ever.    

Alan Chrispin, European Editor of Paediatric Ra-

diology was Head of Department (HOD) and was 

my first mentor.   He was brilliant.   He taught me 

that the most difficult report is a normal one, and 

I have found over the years that he was abso-

lutely right.    

  

I have seen so many mistakes made by someone 

overcalling a plain film.   The worst was a child 

who was diagnosed with a cancer in Beijing be-

cause of a hole in the proximal humerus on a 

chest X-ray taken for a chest problem. This child 

was investigated exhaustively with even a bone 

marrow biopsy performed both in Beijing and 

Hong Kong and then were told the diagnosis was 

still unknown.  I saw the film in Singapore when 

they got there for yet another opinion and I 

thought it just sounded all wrong.  Good doctors 

had thrown the book at the poor kid and still did 

not know what was wrong. It just did not make 

sense. As a wonderful paediatric surgeon in Can-

ada would have put it “I have a stone in my shoe 

over this one.”He was a very wise old bird and 

my advice to everyone is be very suspicious of 

things, and if they do not make sense then there 

is a reason.   So, being very suspicious, I looked 

extremely carefully (taking far more time than 

usual) at all the films and there was a faint sug-

gestion of an identical lesion on the other side!    

So the diagnosis was made, no other test needed 

but the original film. They were fibrous cortical 

defects, normal variants, which rarely occur in 

the humerus, but should be expected as the proxi-

mal humerus is the second fastest growing meta-

physis after the knee.  So I went to the ward and 

told the ex-pat parents.  I told them myself as I 

knew they would be taken very aback and so I 

Lesson #3 – find a mentor and listen very 
carefully to him or her. 
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took along identical examples and documentation 

to support me.   They went ballistic!    They had 

been so worried and had spent a fortune on the 

different tests and journeys.     

         

Another good lesson from GOSH was about intus-

susception reduction.    At GOSH, I was told that 

it was medically negligent to use an inflated 

Foley catheter for intussusception reduction.    

When I went to Sick Kids, I found this was stan-

dard practice!!!  They were all excellent paediat-

ric radiologists but practiced in totally different 

ways.    

  

At Sick Kids: At Sick Kids: At Sick Kids: At Sick Kids: The amount of material that came 

through Sick Kids was phenomenal as it was then 

the largest pediatric hospital in the World with 

over 800 beds. This enabled me to do stuff I could 

not have done elsewhere including writing 7 

books and tons of papers. The HOD was Derek 

Harwood-Nash, my second mentor and what a 

“one” !!!   He was amazing.   The most com-

plete Head there could be.  He was President of 

every single prominent Radiology Society there 

was.   He finished his two terms and then had to 

compulsorily step down due to the Hospital bye-

laws, but they begged him to continue as he was 

so very good.   I learned about the statesmanship 

of Headship and also the fascination of academia.  

I doubt if I would have been an academician if I 

had not gone there. 

   

BC Children’s Hospital:BC Children’s Hospital:BC Children’s Hospital:BC Children’s Hospital:   I moved for the life-

style and better skiing after 10 years at Sick 

Kids.   My HOD was Don Newman who was the 

best administrator I have ever known.   It was his 

passion.   A very nice guy I respected, but frus-

trating at times to work with.   I would spend 

weeks convincing him that what I wanted to do 

was the right thing for the Department until he 

would agree on a Friday and then reverse his de-

cision by Monday!!!!  But I survived and we are 

still friends.    The hospital was much calmer and 

less frenetic than Sick Kids.   There were some 

really excellent doctors from whom I learnt some-

thing much better than knowledge - wisdom.    

Moving here also enabled me to ski more and I 

became a Whistler Ski Instructor. 

     

The Canadian Public Company which at that The Canadian Public Company which at that The Canadian Public Company which at that The Canadian Public Company which at that 

time was called DC DiagnostiCare:time was called DC DiagnostiCare:time was called DC DiagnostiCare:time was called DC DiagnostiCare:   A very 

good friend floated the idea of starting a Cana-

dian Public Company to amalgamate radiology 

clinics.   I was very enthusiastic and said I would 

join.   There were three of us, him (a businessman) 

and another who was CFO.   So I became Presi-

dent and COO, responsible for the radiology side 

of the business.   We started with 12 clinics and a 

loan, and floated the company on the BC Stock 

Exchange, and later to move to the Toronto ex-

Lesson #7 – get your work life balanced cor-
rectly; no gravestone ever says “I wish I had 
spent more time at work”! 

Lesson #6 – if you are lucky enough to get a 
chance to study or work at one of the very 
few centres of excellence in the World, go for 
it; it is a chance that will probably change 
your life as it did mine. 

Lesson #5 – there are many correct but dif-
ferent ways to achieve the same end, so do 
not believe anything you are told that is un-
equivocal. 

Lesson #4 – if it does not make sense, the di-
agnosis is probably incorrect. 
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change once established.    Then, there followed 

a chaotic 5 years.   We ended up with 167 clinics 

stretched across Canada and I spent my life on a 

plane.    We also had a California X-ray tube busi-

ness and a gross of $100 million a year.    The 

highs were very high and the lows were very low.   

The Company was taken over after 5 years, much 

to our relief as it really was a monster to run!    

  

Singapore:Singapore:Singapore:Singapore:   I went to Singapore for THE-

WOMAN I had been in love with for 20 years, but 

it was only by chance I re-met her 20 years after I 

had first known her.   I had not been available 

then.    So three weeks after meeting again I was 

moving to Singapore without a job.   Not a prob-

lem as I subsequently became Clinical Director of 

the National University Hospital and afterwards, 

Head of Department at KK Women and Chil-

dren’s Hospital.    Here I had to do stuff that I 

really did not want to do – administration and 

politics…..   I only took the KK position because 

I was a Visiting Consultant there for two after-

noons a week and I knew they were in a real mess, 

disintegrating due to the worst inter-staff squab-

bles and knives in the back I have ever known. 

Initially I agreed to go there half time as it was 

such a mess. The CT was hideously outdated and 

there was no MRI!!!   But I had a good friend 

there, Harvey Teo, and other friends and I knew 

they desperately needed someone from outside to 

put it back together. I had turned down a number 

of headships in North America because I like 

practicing medicine rather than administration.   

But in the end I found I enjoyed being HOD as I 

was given full support from upstairs who knew all 

about the problems and I completely overhauled 

the KK Department and found that getting your 

way with administration was actually great fun!    

  

How to practice Paediatric Radiology: How to practice Paediatric Radiology: How to practice Paediatric Radiology: How to practice Paediatric Radiology: I will 

tell you a couple of stories here.   I was sent a 

young girl for ultrasound with possible appendi-

citis.  My report read as follows.   “There is no 

ultrasound evidence of acute appendicitis in this 

girl who definitely has acute appendicitis, proba-

bly ruptured.”   The surgeon was very unhappy 

but was forced to operate on this girl who had a 

ruptured appendix.   I diagnosed it clinically, of 

course.   It was obvious.   I always take a history 

and examine my patient before I start an ultra-

sound.   It invariably gives me the diagnosis be-

fore I start and I do not get distracted by what I 

find on ultrasound.    Why was it such an obvious 

case not diagnosable on ultrasound?   I refer you 

to the excellent papers by Carlos Civit, then HOD 

at Washington University, who beautifully 

showed that the most clinically obvious appendi-

citis cases are the ones with the lowest sensitiv-

ity and specificity!  I cannot remember which pa-

per it was now but it included some references by 

him at the bottom on the topic and I always 

thought of these as the best of the best on the 

Lessons #9 –always follow your heart (or 
gut), your brain can lead you astray but 
these never do.   Also any job can be what 
you make it,  provided you like it and get on 
with your bosses, but do not take a headship 
too young as you will run out of steam and 
have nowhere to go after a maximum of 10 
years (five is better). 

Lesson #8 – I believe that everyone is given 
unusual opportunities during their lives but 
few take them as the opportunities are often 
scary; however I have found enormous satis-
faction in taking them all, such as starting this 
Company when all my colleagues were beg-
ging me not to and telling me it would be the 
end of my career. 
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subject.    But why is this so?    Why are the most 

clinically obvious cases of acute appendicitis the 

hardest to diagnose on Ultrasound?   The reason 

is simple.   The RIF will be filled with bowel gas 

from the inflammation and you will be unable to 

do proper graded compression due to the pain and 

guarding.    

The second case was a CT where a coin lesion 

was found on a chest radiograph of a patient who 

was in isolation for a severe infection and had a 

portable film taken.   The radiology trainee had 

noted the coin lesion at the right base and ad-

vised a CT.   But it did not make sense, so I in-

sisted they bring the patient down for a proper 

CXR and I examined the patient myself when she 

arrived and my suspicion was correct.   It was a 

button!  We learn so much radiology, but it is dif-

ficult to remember that we are not just radiolo-

gists, we are doctors.    I always pride myself on 

being a clinician first and I used to regularly go 

on the wards and examine patients.  The things I 

have been most proud of in my career are not the 

Caffey Gold medal etc, but being made an Honor-

ary Senior Consultant in the Department Of Pae-

diatrics (not radiology) at NUH and winning the 

annual Ivory Tower award as the best teacher in 

Paediatrics (not radiology) at BC Children’s. 

  

How to be a Head of Department (HOD): How to be a Head of Department (HOD): How to be a Head of Department (HOD): How to be a Head of Department (HOD): Only 

be a head if you like and get along with the CEO 

or whoever controls the department from above.   

Then first ensure that you have autonomy over 

the whole department.   I have known some de-

partments where the radiographers and nurses 

and other staff report directly to administration 

and not through the Radiology HOD.    Never ac-

cept a job where that is so.   You are doomed be-

fore you start.  Obviously you need to maintain 

proper quality control, but that is a no brainer 

and easy.   The two real concerns are equipment 

and staff.     

First let us consider equipment.    Equipment can 

be handled by proving both medically and (more 

importantly) financially that the equipment 

makes sense and what you want is not a nice 

thing to have but is essential.   To do this you 

have to do your homework and have sound data 

and a very sound financial plan.    

What really helps here is to have a very good 

Chief Radiographer or Manager.   When you have 

the data, you will find in most cases that the way 

is easy. I had enormous resistance to getting an 

MRI so in the end, I applied and got a personal 

Government Grant to buy one myself!   The hos-

pital could not then refuse and in all fairness 

when they realised it was not coming out of their 

budget, they were very supportive.    So I rebuilt 

the KK Department with cutting edge equipment.   

We had the first MR with MR guided US therapy 

for fibroids in Asia, the first 64 slice CT in Asia 

and the first in a paediatric hospital in the World.  

But the standard equipment cannot be overlooked 

and we went from 6 US machines to 16 in three 

years and reduced the overall waiting list from 15 

months down to a week.    But I stress you have to 

have really good data.   The CFO will tear you to 

shreds over any financial plan that is not abso-

lutely sound.   I learnt much from my time as a 

business man which helped.    

  

  

 

 

Lesson #10 –always be a paediatrician and 
clinician first and a radiologist second – you 
will be a far better one if you do. 
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Now staff is a much bigger problem to solve, but 

they are the key to the culture and health of a 

Department.   I used to talk frequently to one of 

the cleaners in my Department and she would tell 

me what was going on.   She was a lovely Indian 

lady and the only reason she was a cleaner was 

her lack of education; she was illiterate.   But she 

was really smart.    She was invisible as she was 

the cleaner, so she really knew if the Department 

was happy or not as everyone would talk in her 

presence without realizing she was listening or 

even there!   It gave me wonderful insight into the 

happiness of the Department and allowed me to 

help prevent problems getting bigger.   No-one 

ever knew as I always used the information in a 

general way never involving an individual.    The 

culture, morale and health of any Department are 

key, but are the hardest to change and definitely 

takes time.   For example, one person bitching 

and not pulling their weight can destroy a depart-

ment’s morale and work.   That was the situa-

tion when I was asked to be HOD.  If everyone is 

pulling together then things go wonderfully and 

you can sit back and enjoy.    So how do you 

achieve this?   If you inherit a problem person 

this should be your top priority.   You have to be 

scrupulously fair, tell them about the problem and 

help them improve if possible.   This may be im-

possible and if you need to get rid of someone 

then you have to do it. 

How do you get the best staff?   This is difficult 

and it will take time to get the Department’s 

reputation to the level where people really and 

preferentially want to work there.    When looking 

at someone wanting to work at the Children’s, I 

always judge on the three “A’s”.   The first 

must be at the A+ level or I will not consider 

them.   The second must be an A, but for the third 

I will take down to a C level.   So what are these 

magical “A’s”?   The first is Affability, if 

they pass this they will fit in beautifully.  The 

second is Availability, i.e. they do what is re-

quired of them.   I once knew a super affable guy 

who was an excellent radiologist but his nick-

name was the “Invisible Man”!   He just never 

seemed to be around, especially when on call!   

The third is Ability.   I will take a C because you 

can always do something about this to improve 

but if they are not very affable you can do noth-

ing.    So your first task is done, you now have the 

best staff; you only have one more job. Find out 

what they want, including all their long term 

goals and dreams, professional and others. Then 

you must give it to them. If there are aspects that 

you cannot, you must discuss them in detail and 

why you cannot and what you mean to do to get 

as near as possible to them.   I have found every-

one more than appreciative of this even if there is 

something you cannot give.    

 

Lastly, having got the department going well, 

with staff really getting on, there are no problems 

as everyone will willingly cover others whenever 

there is a need, you go sit back, relax and play 

Lesson #12 –be scrupulously fair, supportive 
and never be nasty to anyone, it will bite you 
back. 

Lesson #11 – after you get the best correct data 
to support your requests for equipment, be per-
sistent and never, ever, ever give up over equip-
ment.  You WILL get it in the end.   Then buy 
something better than you have budgeted for.   
It can be done quite easily but you need to woo 
the equipment sector, giving them something 
they want.   Often this is exposure, lectures, pa-
pers on new equipment, a site to demonstrate 
things etc. 
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solitaire in your office! 

        

Asian Oceanic Society for Paediatric Radiol-Asian Oceanic Society for Paediatric Radiol-Asian Oceanic Society for Paediatric Radiol-Asian Oceanic Society for Paediatric Radiol-

ogy (AOSPR):    ogy (AOSPR):    ogy (AOSPR):    ogy (AOSPR):    I have thoroughly enjoyed my 

time as a member of the AOSPR and feel hon-

oured that I was elected President from 2009 till 

2012.  I have made some wonderful friendships 

with Society members.    The Society has come 

an enormously long way from the first meeting of 

a few Paediatric Radiologist in Japan in 2000 and 

I joined in time for its second meeting which we 

held in Singapore in February 2002, in conjunc-

tion with the Singapore Radiologists Society An-

nual Meeting. I will highlight the one meeting 

which I personally organised as others will high-

light theirs.   The 1st Postgraduate Pre-Congress 

Course and 8th Annual Congress of the Asia-

Oceanic Society of Paediatric Radiology were 

held in Siem Reap, Cambodia, October 2-4, 2008.   

At this we had 35 overseas speakers, as well as 

inviting local participants for free as a way to 

bolster paediatric radiology in Cambodia.   We 

raised a good sum of money for the Angkor Hos-

pital for Children, a charity Hospital looking af-

ter Northern Cambodia and we even managed to 

raise money from participants to dig twenty fresh 

water wells, which probably saved more lives 

than our conference did!  Many more excellent 

Annual Scientific Meetingshave been held in first 

to third World countries, all promoting better 

health care for children.   The quality of the 

meetings continues to improve.   The AOSPR has 

signed up to Image Gently, the campaign to re-

duce radiation exposure to children.   The 

AOSPR along with the Society for Pediatric Ra-

diology (SPR) and the European Society of Pae-

diatric Radiology (ESPR) and Sociedad Latino 

Americana de Radiología Pediátrica (SLARP -

South American Society of Paediatric Radiology) 

set up the World Federation of Pediatric Imaging 

to further our mutual aims and to have more 

global influence.   I am proud of  this Society and 

urge you to join if you are not already a member.  

  

SummarySummarySummarySummary I hope you found my ramblings of some 

use or interest and leave you with a final and the 

most important lesson of them all.    
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Lesson #14 –you must always have 
fun as it will bring you joy and hap-
piness. 

Lesson Lucky #13 –you can make a difference in 
the World through organizations such as the 
AOSPR. 
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Contrast Enhanced MR Venogram to Detect Impalpable Testis in           Contrast Enhanced MR Venogram to Detect Impalpable Testis in           Contrast Enhanced MR Venogram to Detect Impalpable Testis in           Contrast Enhanced MR Venogram to Detect Impalpable Testis in           

Pediatric Patients: How I Do ItPediatric Patients: How I Do ItPediatric Patients: How I Do ItPediatric Patients: How I Do It    

Wendy Wai-man Lam 

Department of Radiology, Queen Mary Hospital, Hong Kong 

AbstractAbstractAbstractAbstract    

Localization of impalpable testes is a significant management problem in pediatric urology and surgery. 

Besides ultrasonography and MR imaging, contrast enhanced MR venogram is one of the method to locate 

impalpable testis. This paper will discuss the role of contrast enhanced MR venography in localization of 

undescended testes and illustrate the technique with some examples.  

Keywords:Keywords:Keywords:Keywords: MR, MR venogram, testes, undescended testes 

Introduction Introduction Introduction Introduction     

Localization of impalpable testes is a significant 

management problem in pediatric urology and 

surgery. The incidence of undescended testes at 

age 1 year has been reported to be eight per 

1,000 by Scorer1. Nonpalpable testes account for 

9 to 54% of all cases of cryptorchidism2 but the 

incidence is generally accepted to be 20%3. The 

undescended testis is more prone to undergo tor-

sion than a normal testis because of poor fixa-

tion. If left in the ectopic position, it has an in-

creased risk of neoplasia and this risk is even 

higher if the testis is within the abdomen. Many 

diagnostic methods such as conventional veno-

graphy, arteriography, sonography, CT and MR 

imaging have been used to locate undescended 

testes. Laparoscopy was considered and pre-

ferred by surgeons as the diagnostic method of 

choice for such localization4. The use of con-

trast enhanced MR venogram (MRV) in the de-

tection of impalpable testis has been reported5,6,7. 

We would like to provide a more comprehensive 

discussion of the technique. 

 

Methods Methods Methods Methods     

MR Imaging Techniques: 

In view of possible dielectric artifacts of 3T MR 

imaging of pelvis, a 1.5T MRI system was prefer-

entially used for this technique. A transmit-

receive head-coil was used for neonates and in-

fants (< 1 year old). The older children were im-

aged with a body phase-array coil. 3-plane gra-

dient echo localizer (minimum TR/TE), coronal 

and axial T2-weighted fat-saturation fast spin 

echo sequences (TR/TE, 4000/102; Nex = 4, 4mm 

thickness, 256-320 x 192-256), and axial T1-

weighted spin echo sequence (TR/TE, 600/9; 

Nex = 2, 256-320 x 192-256, 4mm thickness) were 

performed. 

 

MR Venogram Techniques: 

A 3D fast spoiled gradient recalled echo pulse 

sequence (minimum TR/TE; flip angle, 40o; num-

ber of partitions, 28-48; partition thickness, 2-

3mm; matrix size, 256-416 x 128-192; field of 

view, 20-30cm; receiver bandwidth, 32-64kHz) 

was performed in coronal plane. The acquisition 

time was about 18-25 seconds, depending on the 

number of slices included. Flow compensation 

and presaturation pulses were not used. 

Non-breath-hold dynamic 3D images were per-

formed simultaneously after intravenous bolus 

injection of gadolinium chelate. The contrast 

dose is critical in optimizing image quality. The 

dose of contrast was set at 0.4mmol of gadolin-

ium-based contrast agent per kilogram of body 

weight if the body weight was less than 10 kilo-

grams. A dose of 0.3mmol per kilogram of body 

weight was given for children who were heavier 

than 10 kilograms body weight. The injections 
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were performed by hand via 22-gauge an-

giographic catheters. If the calculated volume of 

contrast was less than 10ml, a 1:1 dilution of con-

trast material to saline was used in order to in-

crease the column of contrast entering the ves-

sels. The overall injection time was less than 1 

minute.  

Dynamic 3D images were obtained at the start of 

injection of contrast and then at 1 minute, 2 min-

utes, 3 minutes, 4 minutes and 5 minutes after the 

start of contrast injection.  The overall scanning 

time of MR venogram was about 5 to 7 minutes 

including the preparation time.  

Our images were reconstructed using the Advan-

tage Window Workstation (General Electric 

Medical Systems). Multiplanar volume recon-

struction post-processing software was used. 

 

Sedation: 

Patients younger than 5 years received an oral 

sedative (chloral hydrate, 50mg/kg of body 

weight). An intravenous sedative was added if 

oral sedation was inadequate (midazolam, 0.2-

0.5mg/kg of body weight). The vital signs of the 

patients were carefully monitored during and af-

ter the examination. 

Image Analysis: 

The location of the testis was determined by de-

tection of enhancement of the pampiniform ve-

nous plexus at different time intervals on the MR 

venogram sequences. Both the source images and 

reconstructed images were reviewed. We found 

that both the source images and multiplanar vol-

ume reconstruction postprocessing images dem-

onstrated the spermatic vessels clearly.  

The location of the testis was determined on MR 

imaging by the identification of focus of hyperin-

tense signal on T2-weighted sequence and hy-

pointense signal on T1-weighted sequence.  

On MRV, the testis appeared hypointense. The 

location of the testis was determined by the de-

tection of a bright linear enhanced pampinform 

venous plexus. The contrast- enhanced pampini-

form venous plexus and testicular vein appeared 

as bright line. A thin rim of contrast enhancement 

around the testis gives rise to the ‘hook’ sign 

(Fig 1).  The testis was described as hypoplastic 

if its size was smaller than the normal testis (Fig 

1). The testis was considered atrophic if its size 

was very small or reduced to a remnant.  

Fig 1a Fig 1a Fig 1a Fig 1a Hypoplastic testis in the left scrotum.  T1-weighted  axial image showed normal hypointense testis in the right 

scrotum and hypoplastic testis in the left scrotum 

Fig 1b Fig 1b Fig 1b Fig 1b Hypoplastic testis in the left scrotum. T2-weighted axial image showed normal hyperintense testis in the right 

scrotum and hypoplastic testis in the left scrotum (arrow)  

Fig 1cFig 1cFig 1cFig 1c Hypoplastic testis in the left scrotum. Post gadolinium MR venogram showed bilateral testes were hypoin-

tense in signal (long white arrows). Rim of contrast enhancement surrounding testis giving rise to a ‘hook’ sign 

(short blue arrow). Enhanced pampiniform venous plexus were seen at right and left side (long blue arrows) 

 a                                                                             b                                                                              c 
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A vanishing testis can be diagnosed when the vas 

deferens and spermatic vessels are blind-ending 

in the absence of the testis itself. Using MRV, a 

vanishing testis was diagnosed if the bright linear 

enhanced pampiniform venous plexus was identi-

fied on the MR venogram sequence but the testis 

could not be identified on T1-weighted and T2-

weighted sequences (Fig 2).  

During the interpretation of images, one should 

be careful to differentiate the spermatic vessels 

from other vessels present at the groin and scro-

tal regions. The spermatic vessels should be 

draining from the groin or scrotal region to the 

abdomen via the inguinal canal. We also found 

that the rim enhancement at skin folds around the 

scrotum and penis, and the enhancement of dorsal 

veins at the penis might create some problems in 

the identification of the spermatic vessels. As the 

penis is usually deviated to the side of scrotum 

where the testis is absent, it will obscure the 

spermatic vessels and thus making the interpreta-

tion difficult. We recommend stabilization of the 

penis to the midline of lower pelvis, in order to 

avoid the confusion created by the enhancement 

of dorsal veins and skin fold. 

    

DiscussionDiscussionDiscussionDiscussion    

Absent or vanishing testes, canalicular testes, 

and intra-abdominal testes can all present as im-

palpable testes. Identification of the location of 

testis permits site-specific planning of surgical 

management. Different causes of impalpable tes-

tes require different methods of treatment such as 

groin or/and abdominal exploration for 

‘vanishing’ testes; standard orchidopexy for 

canalicular testes; trans-abdominal orchidopexy, 

staged orchidopexy, orchidopexy with testicular 

vessel division8, or microvascular orchidopexy9 

for intra-abdominal testes.  

Although proper and adequate surgical explora-

tion is likely to differentiate the various condi-

tions of impalpable testes, the accuracy ranges 

from 88 to 100%10,11. In a number of reported in-

stances, patients recorded as having absent testes 

after previous exploration were subsequently 

found to have testes present12. Sonography avoids 

the use of ionizing radiation and permits evalua-

tion without sedation. However, it can be diffi-

cult to perform in an uncooperative patient with-

out sedation. Moreover, sonography is difficult to 

image testis cephalic to the internal inguinal ring. 

Fig 2a Fig 2a Fig 2a Fig 2a Left vanishing testis. Post gadolinium MR 

venogram showed normal right pampiniform venous 

plexus draining from a hypointense testis in the right 

scrotum (blue arrow). No testis can be seen on the left 

side  

Fig 2bFig 2bFig 2bFig 2b Left vanishing testis.  Blind-ended pampiniform 

venous plexus descended from the inguinal region to 

the left high scrotal region (arrow) could be clearly 

demonstrated.  There was no rim enhancement on the 

left as the left testis was absent.                  
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Komine et al.13 reported the sensitivity of sono-

graphy as 82.6%, specificity 100% and accuracy 

84.6%. Wolverson et al.14 demonstrated 94% sensi-

tivity with CT, 88% sensitivity with sonography, 

and 100% specificity with both modalities, but 

their subjects were aged 3 to 23 years, with 80% 

being 5 years or older. The disadvantage of CT 

lies in the use of ionizing radiation. Maghnie et 

al. 15 reported that neither sonography nor MR 

imaging is currently sensitive enough to stand 

alone as a screening modality for nonpalpable 

testis since the two techniques used separately 

gave a useful result of 76%. Their combined 

specificity compared with surgical findings was 

95%. The sensitivity of MR imaging in our study 

was 84% and was comparable to that reported in 

the literature (63-88%)15.16.  

A limitation of MR imaging is that it cannot im-

age the testis directly if it is not present. In tes-

ticular atrophy, the normal testicular bright sig-

nal may be changed or lost, thus making it diffi-

cult to be differentiated from surrounding tissues. 

In cases of ‘vanishing’ testis, the testis is ab-

sent with only a blind-ended vas deferens and 

persistent spermatic vessels. Identifying its vas-

cular supply is the most reliable method of locat-

ing the testes. Laparoscopy provides direct visu-

alization of the testicular vessels and has been 

reported to be sensitive and the best method for 

locating the testis5,17.  

According to our study, the sensitivity of MR 

venography is 100%7. MR venography can accu-

rately identify the spermatic vessels even when 

the testis is absent. It is superior to routine MR 

imaging for the localization of vanishing testes 

and helps to guide the site of entrance of laparo-

scopy and the choice of operation.  

However, the limitation of our study was that our 

testes were mainly located near the inguinal ca-

nal or within the pelvis. Currently, we have no 

experience in detecting high intra-abdominal tes-

tis by MR venography. It is likely that the en-

hancement of abundant bowel vessels, will make 

detection of spermatic vessels in the abdomen 

difficult. The usefulness of this technique in such 

cases has yet to be determined.  

 

In summary, contrast enhanced MR venogram is a 

non-invasive, safe and accurate method in the 

localization of impalpable testis. It is recom-

mended as an adjunctive method for localization 

of impalpable testis when the MR imaging or 

sonography examination is negative.  
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LaryngoLaryngoLaryngoLaryngo----TracheoTracheoTracheoTracheo----Esophageal Cleft (Type IV) Esophageal Cleft (Type IV) Esophageal Cleft (Type IV) Esophageal Cleft (Type IV) ––––    Imaging Findings of this Imaging Findings of this Imaging Findings of this Imaging Findings of this 

Rare Congenital MalformationRare Congenital MalformationRare Congenital MalformationRare Congenital Malformation    

Janice JK Ip1, Christine SY Lo1,Peter KT Hui1,Wendy WM Lam1 
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Abstract Abstract Abstract Abstract     

Laryngo-tracheo-esophageal cleft (LC) is a rare congenital malformation, resulting from failure of fusion 

of posterior cricoid lamina and mal-development of tracheo-esophageal septum. Diagnosis of LC requires 

high index of suspicion, accurate interpretation of imaging studies, and thorough endoscopic evaluation.  

Different surgical approaches have been proposed for the management of LC. In this article, we present a 

case of Type IV LC, with the radiological findings and a brief review of literature of this rare malforma-

tion. 

Keywords: Keywords: Keywords: Keywords: Laryngo-tracheo-esophageal cleft, Laryngeal cleft, Congenital Malformation, Computed to-
mography 

IntroductionIntroductionIntroductionIntroduction    

Laryngo-tracheo-esophageal cleft (LC) is a con-

genital malformation characterized by abnormal 

sagittal communication between larynx, trachea 

and esophagus.  It results from failure of fusion 

of posterior cricoid lamina and abnormal devel-

Fig. 1Fig. 1Fig. 1Fig. 1 Chest radiograph (CXR) of a newborn, who presented with excessive oral secretion and difficulty in feeding 

tube insertion, with the tip of feeding tube ending at superior mediastinum (arrow).  Aerated bowel loops were noted 

in the abdomen.  Radiographic findings mimic those of esophageal atresia with tracheoesophageal fistula. 
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opment of tracheo-esophageal septum.  The 

causes of the embryological developmental 

anomalies leading to LC are considered to be 

multifactorial.  The estimated annual incidence 

of LC is 1/10,000 to 1/20,000 live births, account-

ing for 0.2% to 1.5% of congenital malformations 

of larynx.1,2 Depending on the severity of the mal-

formation, patients may present with stridor, 

hoarse cry, swallowing difficulties, aspirations, 

coughs and cyanosis through to early respiratory 

distress.  Laryngo-tracheo-esophageal cleft is 

often associated with other congenital anomalies, 

which mainly involve gastrointestinal tract in-

cluding laryngomalacia, tracheobronchial dyski-

nesia, tracheobronchomalacia and gastroesophag-

eal reflux disease.  The syndromes most fre-

quently associated with an LC are Opitz/BBB 

syndrome, Pallister Hall syndrome, VACTERL/

VATER association, and CHARGE syndrome.  

Diagnosis requires a high index of suspicion, ac-

curate interpretation of radiography, computed 

tomography (CT), fluoroscopic studies, and thor-

ough endoscopic evaluation.  Different surgical 

approaches have been proposed for the manage-

ment of LC.  In this article, we present a case of 

Type IV LC, with the radiological findings and a 

brief review of literature of this rare malforma-

tion. 

Case ReportCase ReportCase ReportCase Report    

Our patient is a baby girl born via elective lower 

section caesarian section at 38 weeks gestational 

to a healthy Nepalese couple in June 2014.  The 

Fig. 2aFig. 2aFig. 2aFig. 2a. Contrast enhanced axial CT images show abnormal communication and lack of soft tissue partition be-

tween the trachea and the esophagus (arrows).  The feeding tube is located at the esophagus (asterix), which com-

municates with the trachea via the cleft at its upper and mid portions and continues down as a narrow lower por-

tion (broken arrows).  Features suggest laryngo-tracheo-esophageal cleft (Type IV).  Consolidation in right upper 

lobe is also demonstrated, likely due to aspiration. 

Fig. 2b.Fig. 2b.Fig. 2b.Fig. 2b. Sagittal reformatted CT image better demon-

strates abnormal communication and lack of soft tissue 

partition between the trachea and the oesophagus 

(arrows).  The feeding tube is located at the upper and 

mid esophagus, which continues with a narrower cali-

ber at its lower portion.  This change in caliber ex-

plains the difficulty in insertion of feeding tube. 

(TRACHEA = trachea; ESO = esophagus) 
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girl is the first child in the family with unremark-

able family history.  Her birth weight was 2.16 kg.  

Apgar scores were 4 at 1 minute and 8 at 5. Ante-

natal ultrasound scan could not detect gastric 

bubble. Excessive oral secretion was present at 

birth with difficulty in inserting feeding tube.  

Chest radiograph (CXR) showed the tip of feeding 

tube ended at superior mediastinum (Fig.1). Ini-

tially, the neonatologists suspected that the pa-

tient was suffering from esophageal atresia and 

requested a computed tomography (CT) for fur-

ther evaluation.  

However, CT showed an abnormal communica-

tion and a lack of soft tissue partition between 

the trachea and the esophagus (Fig.2a).   Consoli-

dation in right upper lobe was likely due to aspi-

ration.  Long sagittal laryngo-tracheo-esohageal 

cleft, extending down along the posterior tra-

cheal wall, was demonstrated even more clearly 

with the reformat of images in sagittal plane 

(Fig.2b), air surface volume rendering (Fig.2c) and 

virtual bronchoscopy (Fig.2d).  The tip of the 

feeding tube was located at the esophagus, which 

communicated with the trachea via the cleft at its 

upper and mid portions and continued down as a 

narrow lower part to the stomach.   The change in 

caliber after the cleft might have induced the dif-

ficulty in insertion of feeding tube.  No associ-

ated trachea-esophageal fistula was revealed in 

the CT scan. Diagnosis of laryngo-tracheo-

esophageal cleft (Type IV) was suggested by the 

radiologist.  It was confirmed by the subsequent 

endoscopy performed by the otolaryngologist un-

der general anaesthesia.  Feeding tube was re-

positioned with endoscopic guidance by the oto-

laryngologist.  After one month of multidiscipli-

nary care in the neonatal intensive care unit 

(NICU), the patient succumbed due to severe 

pneumonia and respiratory failure. 

 

DiscussionDiscussionDiscussionDiscussion    

Laryngo-tracheo-esophageal cleft (LC) is a rare 

congenital malformation characterized by an ab-

normal sagittal communication between larynx 

and pharynx, extending caudocranially between 

trachea and esophagus.  The incidence of all 

types of LC is approximately 1 in 10 000 to 20 000 

live births, which represents approximately 1.5% 

of the laryngeal pathology in children.1,2 How-

ever, these incidence rates may be underesti-

mated due to difficulties in diagnosing minor 

forms and a high mortality rate in severe forms.  

It is more common in boys than girls, with a ratio 

of 5:3.3 A possible autosomal dominant pattern of 

inheritance has also been reported in some fami-

lies.3 Effects of prematurity and polyhydramnios 

as contributing factors remain controversial.  Al-

cohol and drug abuse during pregnancy and his-

tory of multiple miscarriages are frequently re-

ported, but none have been proven to be a spe-

cific risk factor. 

Embryologically, trachea and esophagus share a 

common lumen until they are separated by the 

development of tracheoesophageal septum.  This 

process starts caudally and ends cranially to the 

region of larynx, thus forming a septum that di-

vides the foregut into laryngo-tracheal tube ven-

Fig. 2c.Fig. 2c.Fig. 2c.Fig. 2c. Air surface volume rendering shows abnormal 

clefting between the trachea and the mid esophagus 

(arrows).  The upper esophagus is not well demon-

strated by this technique due to artefacts from the 

feeding tube.   

Fig. 2d.Fig. 2d.Fig. 2d.Fig. 2d. Virtual bronchoscopy shows abnormal commu-

nication (the cleft, white arrows) between trachea (T) 

and esophagus (E) 
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trally and oesophagus dorsally.  Failure of this 

fusion and incomplete development of the tra-

cheoesophageal septum may lead to congenital 

abnormalities such as isolated laryngo-tracheo-

esophageal cleft, tracheoesophageal fistula, and 

esophageal atresia, depending on the severity of 

the abnormality.4,5  

Several classification systems for LC have been 

introduced by different investigators.  In 1989, 

Benjamin and Inglis presented a classification 

system in which 4 types of cleft were described: 

Type I is a supraglottic interarytenoid defect 

that extends inferiorly no further than the level 

of the true vocal folds; in Type II, the cricoid 

lamina is partially involved, with the extension of 

the cleft below the level of the true vocal folds; 

Type III is a total cricoid cleft that extends com-

pletely through the cricoid cartilage with or 

without further extension into the cervical tra-

chea; and Type IV extends into the posterior wall 

of the thoracic trachea and may extend as far as 

the carina.6  Before these, submucosal LC (Type 

0) was initially described by Tucker in 1987 as a 

posterior submucosal cartilaginous defect with 

intact soft tissues (mucosa and interarytenoid 

muscle).7 It is clinically relevant, since it has 

been described with other anomalies of the cri-

coid cartilage, including congenital subglottic 

stenosis. 

Despite it is well-described that stridor, choking, 

cyanosis, and regurgitation are typical manifesta-

tions of LC, the intensity of clinical symptoms 

typically correlates with the type of cleft itself.  

Type 0 clefts may display mild to no obvious 

symptoms when clinically isolated, but associa-

tion with other airway malformations or syn-

dromes is possible.7 Type I clefts usually present 

with mild to moderate symptoms, including stri-

dor, toneless or hoarse cry, and swallowing disor-

ders.2 Aspiration is usually none to mild.  Type II 

and III clefts usually display more swallowing 

disorders and pulmonary tract infections.2 Type 

IV clefts have poorest prognosis, due to com-

monly associated early respiratory distress and 

the difficulty of maintaining appropriate me-

chanical ventilation.2 

Any newborn with feeding problems, repeated 

aspirations or respiratory distress should have a 

thorough evaluation.  A complete prenatal and 

birth history may reveal congenital infections, 

maternal drug use, hypoxia or birth trauma which 

may cause temporary or permanent feeding diffi-

culties.  Chest radiography (CXR) may show ab-

normal positioning of feeding tube and pulmonary 

infiltrates secondary to aspiration.  In the past, 

fluoroscopic swallow studies are employed in the 

evaluation of LC.  Two ways of swallow studies 

have been described in assessing abnormal com-

munication between esophagus and trachea in 

infants: either by slowly injecting non-ionic wa-

ter-soluble contrast via infant feeding tube with 

gradual retraction, or slowing injecting non-ionic 

water-soluble contrast per orally.  Suckling via 

feeding bottle can be adopted in older infants.  

Abnormal contrast opacification of both the tra-

chea and the esophagus and the extent of abnor-

mal communication between the two may be dem-

onstrated.  However, it is sometimes difficult to 

differentiate aspiration due to LC versus neuro-

muscular incoordination.  And swallow studies 

only document several cycles of swallowing and 

may produce normal results if the patient is aspi-

rating only intermittently.  

Nowadays, with the use of computed tomography 

(CT), evaluation by imaging is not only less inva-

sive, and multi-planar reformatting is also of sig-

nificant importance in aiding the diagnosis of not 

only LC but also any tracheoesophageal anoma-

lies....  An infant feeding tube is placed in upper 

esophagus and air is injected to distend it before 

CT scanning.  Helical scan, with pitch of 1 or 1.5, 

3mm contiguous sections and 1.5 mm overlapping, 

or volumetric scan can be obtained depending on 

machines available.  Multi-planar reformat and 

virtual bronchoscopy reconstruction are per-

formed.  Interactive navigation through the tra-

cheobronchial tree is accomplished by rotating 

the virtual camera in all directions.8 By the above 

technique, an abnormal communication and a lack 

of soft tissue existence between trachea and 

esophagus, as well as an abnormal anterior or in-

tra-tracheal position of a nasogastric tube can be 

demonstrated.   
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Significant associated findings are revealed in 64

-66% of patients.9-11 During radiological evalua-

tion, it is essential to have a high index of suspi-

cion for other associated abnormalities including 

gastrointestinal (16%-67%), genitourinary tract 

(14%-44%), and cardiovascular (16%- 33%) that 

have been reported in patients with LCs.6,12,13 One 

of the most common associated findings is tra-

cheobronchomalacia.14 The presence of tracheoe-

sophageal fistula has also been reported in 20% to 

37% of patients with LCs.5,10 A higher incidence 

of laryngeal cleft is also reported with Pallister-

Hall syndrome and Opitz-Frias syndrome.13  Roth 

et al. reviewed 85 well-documented cases of all 

subtypes of clefts and reported an overall mortal-

ity rate of 46% due to LCs and associated con-

genital abnormalities.6 These associated disor-

ders often confuse the diagnostic picture, as they 

may contribute to or account for the presenting 

symptoms.  Therefore, it is essential to perform a 

complete evaluation of tracheobronchial tree and 

esophagus with CT to rule out other associated 

abnormalities in all patients with LCs. 

The timing and approach for surgical repair de-

pend on the severity of symptoms, associated ab-

normalities, and the type of clefts.  In small 

clefts, the proper diagnosis might be missed, and 

the patient could survive into adult life with re-

current respiratory infections.15 In the majority, 

early diagnosis and surgical repair of LC are be-

lieved to be important to reduce the irreversible 

pulmonary damage and other associated morbid-

ities that may occur as a result of repeated aspi-

ration. 

    

ConclusionConclusionConclusionConclusion    

Laryngo-tracheo-esophageal clefts (LCs) are rare 

malformations of the larynx, with prognosis 

highly dependent on the extent of the cleft and 

other associated malformations. Based on clinical 

manifestations or investigations such as endo-

scopy, radiographs, CT scans and fluoroscopic 

studies, diagnosis can be made.  Early diagnosis 

and proper repair of laryngeal cleft are essential 

to prevent pulmonary damage and associated 

morbidity.  With the availability of high quality 

CT images and the use of multi-planar recon-

struction and reformatting, each patient could be 

assessed vigilantly and properly, and manage-

ment and surgical approach could be individual-

ized to achieve better outcome. 
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Human Swine Influenza AHuman Swine Influenza AHuman Swine Influenza AHuman Swine Influenza A----associated Acute Necrotizing Encephalopathy of associated Acute Necrotizing Encephalopathy of associated Acute Necrotizing Encephalopathy of associated Acute Necrotizing Encephalopathy of 
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Abstract: 

Acute necrotizing encephalopathy of childhood (ANEC) is a rare, serious post-infectious neurological com-

plication, commonly seen in infants and young children in Japan, Taiwan and Korea, presenting with fulmi-

nant clinical course and disabling neurological sequelae.  This article described a 30-month-old local Chi-

nese girl suffering from this rare condition. Bilateral symmetrical thalamic, cerebral and cerebellar white 

matter, and brainstem tegmentum involvement were demonstrated on Magnetic Resonance Imaging (MRI) 

examination. Characteristic findings of petechial haemorrhage on conventional MRI sequences; and three-

layered pattern with high signal in centre, low signal rim in the periphery, and high signal around these le-

sions on ADC maps were described, which correlated well with the histopathology and carried poor prog-

nostic implications.  This article presented the role of imaging in the diagnosis and prognostication of this 

disease.  

Keywords:Keywords:Keywords:Keywords: MR,encephalopathy, MRI, viral encephalopathy, acute necrotizing encephalopathy 

Case Summary: 

A 30-month-old local Chinese girl, who had unre-

markable birth and developmental history, suf-

fered from generalized convulsion followed by 

decreased general condition.  She had two-day 

history of fever prior to the sudden onset of gen-

eralized convulsion.  Then she was admitted to 

paediatric intensive care unit.  Physical examina-

tion revealed Glascow Coma Scale (GCS) 3/15, 

constricted pupils, and absence of corneal reflex.  

Chest and abdominal examinations were unre-

markable.  After regaining consciousness, she de-

veloped dystonic movement.  Blood tests showed 

normal ammonia and lactate level, as well as 

negative metabolic and toxicology screen.  Cere-

brospinal fluid (CSF) analysis revealed no pleo-

cytosis, negative gram smear and culture, and 

normal glucose level.  Nasopharyngeal aspirate 

yielded Human Swine Influenza A.  

Initial Computed Tomography (CT) study of the 

brain on the day of admission demonstrated sym-

metrical hypodensities and swelling over bilat-

eral thalami (Figure 1).   

 

Magnetic Resonance Imaging (MRI) study was 

performed with 1.5 Tesla (1.5T) machine two 

days later.  Abnormal T2-intermediate to hyper-

intense signals, and T1-hypointense signals were 

noted in bilateral thalami, with internal foci of 

flow voids suggestive of petechial haemorrhage 

(Figure 2a).  These lesions showed no rim or in-

Fig. 1Fig. 1Fig. 1Fig. 1. Axial image from unenhanced Computed To-

mography (CT) examination at thalamic level revealed 

symmetrical hypodensities in bilateral thalami in this 

30-month-old girl.  
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ternal contrast enhancement.  They showed high 

signal in their centre on Apparent Diffusion Coef-

ficient (ADC) map, low signal in the periphery, 

and high signal around them (Figure 2b-c).  Simi-

lar abnormal T2-intermediate to hyperintense 

signals were also seen in bilateral deep and 

periventricular white matters, midbrain, dorsal 

pons, superior and middle cerebellar peduncles, 

bilateral cerebellar hemispheres and noduli 

(Figure 2d).  These supra- and infratentorial le-

sions also showed restricted diffusion on DWI 

and ADC maps, as the thalamic lesions.  MR spec-

troscopy showed decreased N-acetyasparate 

(NAA) and elevated Choline peaks (Figure 2e).  

The diagnosis of Acute Necrotizing Encephalo-

pathy of Childhood (ANEC) was made.   

This patient was then treated with intravenous 

Acyclovir, and her fever and general condition 

gradually improved.  Unfortunately, to date, she 

suffered from severe long-term sequelae, includ-

ing severe developmental delay, mixed spastic 

and dyskinetic cerebral palsy, and cortical blind-

ness.  Follow-up MRI study three years after the 

episode showed abnormal signals and atrophy of 

bilateral thalami, corona radiata and periven-

tricular white matters.  

DiscussionDiscussionDiscussionDiscussion    

Acute necrotizing encephalopathy of childhood 

(ANEC) affects predominantly infants and chil-

dren, with peak incidence between 6 and 18 

months, and most commonly seen in Asia-Pacific 

regions, including Japan, Taiwan and Korea, and 

rarely in Caucasians.1-3  A number of pathogens 

Fig. 2. Fig. 2. Fig. 2. Fig. 2. (a) Axial image from T2-weighted Magnetic Resonance Imaging (MRI) examination at thalamic level revealed 

symmetrical T2-hyerintense signals and swelling of bilateral thalami.  Small foci of hypointense signals in the in-

volved areas could represent petechial haemorrhage. Bilateral periventricular frontal white matter was also observed.  

(b) The thalamic lesions on Apparent Diffusion Coefficient (ADC) map at the same level showed high signal in their 

centre, followed by low signal rim in their periphery, and high signal around these lesions.  The frontal lesions 

showed hypointense signal on ADC map.  (c) The bilateral frontal lesions and thalamic lesions show hyperintense pe-

riphery on the corresponding Diffusion Weighted Imaging (DWI) suggesting restricted diffusion.    

Fig 2d.Fig 2d.Fig 2d.Fig 2d. Axial image from T2-weighted MRI at poste-

rior fossa level showed similar involvement of the 

pontine tegmentum and bilateral dentate nuclei. 

 a                                                                            b                                                                               c 
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are  implicated, including Influenza A and B vi-

rus, Parainfluenza virus, Human Herpes Virus-6, 

Adenovirus, Enterovirus, and Mycoplasma.3-6  As 

indicated in the review by Mizuguchi M, more 

than 90% of affected patients had prior fever and 

upper respiratory tract infections.1  Most cases 

are sporadic and rarely recurred. 7-8   Recently, 

missense mutations in nuclear pore gene RANBP2 

are implicated in the rare recurrent and familial 

ANEC cases. 9-10 

Clinical course of acute necrotizing encephalopa-

thy of childhood (ANEC) is often fulminant, 

manifested by convulsion, followed by impaired 

consciousness and vomiting.1  Rapid deteriorating 

course is expected, resulting in coma within 24 

hours.  Diencephalic and upper brainstem dys-

function are usually revealed on physical exami-

nation.  Blood and cerebrospinal fluid (CSF) ex-

amination often shows variable hepatic dysfunc-

tion; and elevated CSF protein in about two-

thirds of affected patients.1, 6 CSF examination 

usually shows no pleocytosis, no cells or organ-

isms.   

Bilateral symmetrical involvement of thalami is 

the most characteristic findings on neuroimaging.  

It is encountered in up to 100% of affected cases 

in the literature.1,6  Bilateral multifocal involve-

ment of brainstem, especially upper brainstem 

tegmentum, cerebral white matter, and cerebellar 

white matter is common.  These locations are 

also reported in Caucasian patients.3,5  These le-

sions are usually hypodense on CT study, as 

shown in our case.  They show T2-hyperintense, 

T1-hypointense signals, and ring-like contrast 

enhancement on the first two weeks.  In other 

words, bilateral deep gray matter (thalamus) in-

volvement, with supra- and infratentorial white 

matter and brainstem involvement, is typical for 

ANEC.  Moreover, haemorrhage and cavitation 

are often seen in the affected areas, occurring in 

about 42% and 33% by Wong AM et al.6   

Imaging plays an essential role in diagnosis of 

ANEC, complementing the clinical, laboratory 

and electrophysiological examinations. With the 

presentation of bilateral thalamic involvement, 

another infective cause, Japanese encephalitis, 

which is also endemic in Asia-Pacific region is an 

important radiological mimics.  In addition to sei-

zure, affected children suffering from Japanese 

encephalitis also present with movement disor-

ders and manifestations of anterior horn cell in-

volvement, at 83% and 57% in a study by Kalita J 

et al.11  Though the thalamic involvement is in-

variably seen in Japanese encephalitis, the le-

sions are not necessarily symmetrical or bilat-

eral.12  Basal ganglia and cortical involvement is 

seen in about 54% and 25% of affected children 

with Japanese encephalitis, which is not seen in 

ANEC.12  On the other hand, midbrain lesions are 

less common in Japanese encephalitis.12  Vascular 

causes are other differential diagnosis.  Never-

theless, occlusion of the artery of Percheron, a 

single dominant perforating artery supplying both 

paramedian thalami, typically results in infarcts 

of bilateral paramedian thalami, instead of pan-

thalamic involvement in ANEC.13  Venous throm-

bosis of the internal cerebral veins typically in-

volves basal ganglia in addition to bilateral thal-

ami.   Involvement of deep gray nuclei especially 

dorsal putamina and perirolandic cortex, in addi-

tional to ventrolateral thalami, is seen in neo-

nates suffering from profound hypoxic ischemic 

encephalopathy.14  This radiological distribution 

is again different from the predilection sites in 

ANEC.  Inborn errors of metabolism is usually 

suggested by biochemical studies, e.g. hyperam-

Fig. 2e.Fig. 2e.Fig. 2e.Fig. 2e. MR spectroscopy of the thalamic lesion at TE 

135 ms showed elevated Choline level and reducted N-

acetylaspartate (NAA) level.  
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monemia and lactic acidosis in Leigh disease.15  

This case has illustrated the usefulness of MRI 

and advanced MRI techniques, including Diffu-

sion-weighted Imaging (DWI), in prognosticating 

patients suffering from ANEC.  Mortality rate at 

30% and moderate-to-severe neurological seque-

lae among 40% survivors were reported.1  Loca-

tion is one of the associated risk factors for poor 

long-term prognosis.  Brainstem involvement is 

associated with fulminant clinical course and 

higher mortality rate, as well as long-term neuro-

logical deficits.16  Brainstem involvement is sug-

gested to be a sign of profound progression of 

disease, which can lead to respiratory insuffi-

ciency, cardiopulmonary collapse and neurogenic 

pulmonary edema, resulting in increased mortal-

ity rate.16  MRI allows accurate evaluation of 

brainstem, and hence better predicts the clinical 

outcome of affected children.  As in our case, the 

brainstem and cerebellar lesions were not de-

picted on initial CT examination, but clearly 

shown on MRI examination. Secondly, the pres-

ence of haemorrhage and cavitation is also asso-

ciated with worse clinical outcome, and they are 

regarded as destructive process to the brain, and 

thus included in the MR-based scoring system 

devised by Wong AM et al.6  Haemorrhage occurs 

most often in the central portion of the deep gray 

matter lesions, i.e. in the thalami.1  Gradient-echo 

sequence on MRI is more sensitive in detecting 

petechial haemorrhage.  On the other hand, cavi-

tation manifests as a well-defined region of high 

T2-signal and low-T1 signal suggesting cystic 

change. 

Diffusion weighted imaging (DWI) findings in 

ANEC correlate well with the pathology.  A char-

acteristic pattern – three-layered pattern on Ap-

parent Diffusion Coefficient (ADC) map is identi-

fied in the thalamic and white matter lesions.17  

As in our case, these lesions often show hyperin-

tense signal in the centre on ADC map, corre-

sponding to perivascular haemorrhage and necro-

sis of neurons and glial cells; hypointense ring on 

its periphery on ADC map, signifying cytotoxic 

edema in the neuroglial cells resulted from con-

gestion of vessels and progressive rarefaction of 

tissue; and then hyperintense signal around the 

lesion, suggesting vasogenic edema from extrava-

sation mainly around the arteries and myelin pal-

lor.1, 17    Usually the periphery of these lesions 

with low-ADC values shows contrast enhance-

ment, related to breakdown of blood-brain barrier.  

As reflected by the histopathology of ANEC, the 

changes on DWI represent subsequent tissue loss 

and thus long-term neurological deficits. This 

pattern of thalamic involvement was noticed in 

our patient, which subsequently evolved to T2-

prolongation and atrophy on follow-up examina-

tion, suggesting a destructive process and necro-

sis in the thalami.   

Another advanced MR technique - MR spectros-

copy also provides pathophysiological informa-

tion on ANEC.  Elevated glutamate and mobile 

lipid levels have been reported, signifying excito-

toxic neuronal damage, and cell membrane dam-

age and disintegration respectively, and they are 

regarded as spectroscopic sign of significant neu-

roglial damage.18 Other report showed transient 

lactate peak, as doublet peak at 1.3 ppm, in early 

acute phase.19  The reduced N-acetylaspartate 

(NAA) in our patient likely represented neuronal 

loss.  However, elevated lactate, lipid or gluta-

mate was not observed.  

 

ConclusionConclusionConclusionConclusion    

Acute necrotizing encephalopathy of childhood 

(ANEC) is a rare post-infectious neurological 

complication, manifested by bilateral symmetri-

cal involvement of thalami, and multifocal in-

volvement of cerebral and cerebellar white mat-

ter, and brainstem tegmentum.  This case has il-

lustrated the usefulness of MRI examination in 

detecting the extent of involvement, correlating 

with the histopathology, and providing prognos-

tic information of this dreadful disease.  
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