Pediatr Radiol (1990) 20: 349-350

Short reports

Pediatric
Radiology

© Springer-Verlag 1990

Brainstem lesion revealed by MRI in a case of Leigh’s disease with

respiratory failure

E.Martin!, R. Burger?, O.D. Wiestler®, R. Caduff®, E. Boltshauser* and Ch. Boesch'

Department of Pediatrics, * Divisions of Magnetic Resonance, * Intensive Care, * Neurology, and * Department of Pathology,

University of Ziirich, Ziirich, Switzerland

Received: 15 September 1989; accepted: 1 October 1989

Abstract. This 6-year-old girl was ad-
mitted with insufficient involuntary
breathing and generalized hypotonia.
Tr-weighted MR images showed bilat-
eral symmetrical tubular hyperintense
lesions in the medio-caudal part of the
medulla oblongata that correlated well
with demyelination and gliosis in the re-
gions of the reticular formation and the
nucleus solitarius found at autopsy. The
typical lesions of Leigh’s disease in the
basal ganglia were not present, which
made the diagnosis uncertain prior to
the histopathological findings. MRI was
very helpful in deciding on further man-
agement of the patient.

Leigh’s disease (subacute necrotizing
encephalomyelopathy) is a rare autoso-
mal-recessive disorder usually affecting
infants and young children. The neuro-
logical symptoms are heterogeneous
manifesting themselves in multiple defi-
cits such as ataxia, spasticity, psychomo-
tor regression, dysarthria, ophthalmo-
plegia, nystagmus, and respiratory
difficulties. Although histopathologi-
cally well defined, Leigh’s disease is not
a biochemical entity, and various meta-
bolic defects finally result in the same
neuropathological condition [1]. Thus
the in-vivo diagnosis is difficult. CT has
enabled it in cases with marked symme-
trical lesions in the putamen, but MRI
proved to be superior [2].

We describe white matter lesions
clearly visible in MRI mainly in the
brainstem of an autopsy proven case of
Leigh’s disease, so far not typically re-
ported in the MR literature.

Case report
The girl presented here was born in May

1982, 4 weeks prematurely weighing 2010 g.
On the second day oflife almost two thirds of

the colon had to be removed due to necrotiz-
ing enterocolitis. At that time, serum lactate
levels were not elevated. With appropriate
diet and vitamin supplementation the sub-
sequent clinical course and weight gain were
satisfactory. Absorption parameters and
blood levels of electrolytes and vitamins
were monitored regularly and found to be
within normal limits.

At the age of three years the following
neurologic signs were noted: moderate trun-
cal ataxia and tremor, mild bilateral ptosis as
well as oculomotor apraxia (she was not able
to follow fast moving objects), slightly elev-
ated muscular tone and a symmetrical hyper-
excitability of the tendon reflexes. Extensive
laboratory investigations including liver
function tests and intestinal absorption par-
ameters were again normal. No abnor-
malities could be found in nerve conduction
velocities and cranial CT, and physiotherapy
was begun. In the following three years the
neurological condition was fairly stable, did
not deteriorate, and further developmental
progress was noted.

At the age of 6 years, following a short fe-
brile illness with diarrhea, she was sent to
our hospital because of increasing lethargy,

progressive unsteadiness, dysarthria and
intermittent cyanosis with impaired con-
sciousness. On admission, she presented
with generalized muscular hypotonia, ptosis
and somnolence. The tendon reflexes were
symmetrically accentuated and the Babinski
sign was negative. Respiration was shallow
with poor chest movements, but no clinical
evidence of dyspnea was noted. Capillary
blood gases revealed a pH of 7.20 and
apCO, of 12.8kPa. Although her condi-
tion was suggestive of a chronic slowly
progressive disease process, she was intu-
bated and artificially ventilated without
difficulties. However, weaning her from the
respirator a few days later was unsuccessful,
resulting in immediate CO, retention
and hypoxia. The following work-up
was normal: complete blood count, elec-
trolytes, liver function tests including
coagulation parameters, analysis of cerebral
spinal fluid, EEG and muscle biopsy
(m. quadriceps).

MR imaging was then performed on
a 235tesla superconducing  system
(BRUKER/SPECTROSPIN). With the
child still intubated and artificially venti-
lated, we obtained T;- and T,-weighted

Fig.1. Mid-sagittal T,-weighted image revealing tubular shaped hyperintense lesion (arrow)
in the medio-caudal part of the medulla oblongata (tegmentum)

Fig.2. Axial T-weighted image at the level of the medulla oblongata showing two symmetri-
cal hyperintense lesions near the floor of the 4™ ventricle (arrow)
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images (TR/TE 500/22 and 3000/120 msec)
in the axial and sagittal plane with a slice
thickness of 4 mm on an imaging matrix of
256 x 256. The T,-weighted spin-echo se-
quences revealed two symmetrical hyperin-
tense tubular lesions of 27 mm in length on
sagittal view (Fig.1), and of 6 mm diameter
on axial view (Fig.2) in the dorsal part of the
medulla oblongata (tegmentum), beginning
at the level of the 4% ventricle (floor) and ex-
tending caudally. In addition spotty subcorti-
cal hyperintense lesions, 3 to 5 mm in size,
distributed in the parieto-temporal regions
of both hemispheres were found. The caudal
part of the vermis cerebelli appeared hypo-
plastic, the basal ganglia, however, were nor-
mal.

Further course: In view of these presum-
ably irreversible brainstem lesions, the
failure to wean the patient from the respir-
ator and a worsening of her neurological
status, it was decided in consent with the par-
ents to stop the assisted ventilation three
weeks after admission. Within a few hours
after the extubation she died due to severe
respiratory insufficiency.

The postmortem examination revealed
the typical histopathologic findings of
Leigh’s disease: Sponginess of the brain
tissue and vacuolisation of the neuropil with
capillary proliferation of the central gray
matter. These changes were found predomi-
nantly in the nucleus amygdalae, the corpora
mammillaria, the substantia nigra, and the
paramedian nuclei of the medulla oblongata.
There was a marked gliosis and demyelina-
tion of the white matter symmetrically in-
volving the paramedian dorsal tracts (fas-
ciculus longitudinalis, and tractus solitarius
in particular). Diffuse hypoxic-ischemic al-

terations of the cortex and the subcortical
white matter are probably secondary.

Discussion

The gray and white matter lesions of the
various regions of the brain described
above appear as edema and gliosis, i.e.
signal attenuation on T; and high signal
intensity on T,-weighted images. Since

the MRI findings are nonspecific, simi--

lar lesions are found in multiple scle-
rosis 3], post asphyxia [4], or in central
pontine myelinolysis [5], but they are
either more diffuse, hemorrhagic or in-
volve other structures, and show differ-
ent clinical signs. In our patient the sites
of the hyperintense lesions in Tp-
weighted MRI findings corresponded
well with the histopathological findings
of spongiform degeneration, demyeli-
nation with glial proliferation and cystic
necrosis, found in the brainstem at auto-
psy. In the literature, the typical lesions
of Leigh’s disease are described in the
basal ganglia mainly putamen [6]. How-
ever, we found one case, where these
areas were not involved, with only soli-
tary lesions in the tegmentum and tec-
tum, similar to our patient [2].

The MR findings in our patient, which
correlated well with the neuropatho-
logic lesions involving the region of the
primary respiratory center, explained
the insufficiency of her involuntary
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breathing. Thus we found MRI very
helpful in facilitating the decision mak-
ing for further clinical management of
this girl.

References

1. Frede RL (1989) Developmental neuro-
pathology, 2nd edn. Springer, Berlin Hei-
delberg New York, p 496

2. Geyer CA, Sartor KJ, Prensky AJ, Ab-
ramson CL, Hodges FJ, Gado MH (1988)
Leigh disease (subacute necrotizing ence-
phalomyelopathy): CT and MR in five
cases. J Comput Assist Tomogr 12: 40

3. Mochizuki A, Yamanouchi H, Murata M,
Nagura H, Kuzuhara S, Toyokura Y (1988)
Medullary lesion revealed by MRI in a
case of MS with respiratory arrest. Neu-
roradiology 30: 574

4. Leech RW, Brumback RA (1988) Massive
brain stem necrosis in the human neonate:
presentation of three cases with review of

 theliterature. J Child Neurol 3: 258

5. Rippe DJ, Edwards MK, D’Amour PG,
Holden RW, Roos KL (1987) MR imaging
of central pontine myelinolysis. J Comput
Assist Tomogr 11: 724

6.Davis PC, Hoffman JC, Braun IF,
Ahmann P, Krawiecki N (1986) MR of
Leigh’s disease (subacute necrotizing
encephalomyelopathy. AJNR 8: 71

Dr. E.Martin
Universitits-Kinderklinik
Abteilung Magnet-Resonanz
Steinwiesstrasse 75

CH-8032 Zirich

Switzerland

Literature in pediatric radiology (continued from p. 346)

X-ray method for diagnosis of congenital dislocation of the hip in children. [In
bulg.] Causev, G. (Head of Roentgenol. and Rad., Varna, Bulgaria) 28, 15
(1989)

Pediatria Polska (Warszawa)

A case of inherited coronary arterio-venous fistula. [In pol.] Rachocka, J. et
al. (ul. Sienkiewicza 9m 4, PL 60-816 Poznan, Poland) 64, 1 (1989)

Two cases of the nodular pneumonia. [In pol] Blachowska, M. et al.
(Tulczynski, A., ul. Slupecka 7 m. 12A, PL-02-309 Warszawa, Poland) 64,
106 (1989)

Clinical symptoms of the cardiac tamponade produced by the mediastinal em-
physema in the course of the obturative bronchitis and pneumonia in a 3-
year old child. [In pol.] Iwanczak, F. et al. (II Katedra i Klinika Ped., ul.
M. Sklodowskiej-Curie 50/52, PL-50-369 Wroclaw, Poland) 64, 112 (1989)

Meditsinskaja Radiologiia (Moskva)

Ultrasound scanning of the child’s thyroid. [In russ.] Zubovsky, G. A., Tara-
rukhina, O. V. (Neurol. Inst. of Ministery of Health, Moskva, USSR) 34, 7
(1989)

Pediatrija (Moskva)

Neurosonography in the assessment of perinatal brain injuries in children at
high risk at birth and at an age of three months. [In russ.] Nikulin, L. A. et al.
(Head of Ped., Faculty of Postgrad. Med., Kuban, USSR) 10, 46 (1989)

The possibilities of diagnostic echography of the pancreas in children with
chronic pathology of the gastroduodenal and biliary systems. [In russ.]
Dvoryakovsky, I B. et al. (Cathedra of Dis.in Ped., Med. Faculty I of Med.
Inst., Moskva, USSR) 12, 47 (1989)

Vestnik Rentgenologii i Radiologii (Moskva)

Radiodiagnosis of diseases of the genital system in girls. [In russ.] Kinoshen-
ko, Y.T. et al. (Head Roentgenol., Inst. of Postgrad. Med. and Sci. Inst. of
Res. Health Protection of Children, Charkov, USSR} 5, 5 (1989)

Roentgenofunctional investigation in ectopia of the anal canal in children. {In
russ.] Levin, M. D. (Head of Ped. Rad., Inst. of Postgrad. Med., Bjeloruss.
Fed. Republic, USSR) 5, 10 (1989)

Clinical and X-ray signs of syringomyelitic osteo- and arthropathies in chil-
dren. [In russ.] Mirganiev, S.M. et al. (Head of Roentgenol., Inst. of Post-

. grad. Med., Tashkent, USSR) 5, 16 (1989)

Echography of the stomach and duodenum in children in health and disease.
[In russ.] Sapozhnikov, V.G. (Head of Ped., Med. Inst. Witebsk, USSR) 5,
21(1989)

Ultrasound investigation of the brain in the diagnosis of meningoencephaliti-
des in infants. [In russ.] Kalnaya, T. V. et al. (Head of Ped. Rad., Centr. Inst.
of Postgrad. Med., Children’s Clinic, Stavropol, USSR} 5, 25 (1989)

MR-tomography in the diagnosis of juvenile nasopharyngeal angiofibromas.
[Inruss.] Vorobyev, Y.1. etal. (Head of Roentgenol. and Rad., Med. Inst. of
Stomatol. and Neurosurg., Academy of Sci., Moskva, USSR) §, 33 (1989)

Clinicoroentgenological semiotics of chondroectodermal dysplasia (Ellis-
van-Creveld syndrome). [In russ.] Prokopenko, O.P. (Head of Roentgenol.
and Rad., Med. Inst. of Krim, Simferopol, USSR) 6, 51 (1989)

Computerizied tomography in children with dysplasia of the hip joint. [In
russ.] Rabkin, I.E. et al. {Centr. Inst. of Traumatol. and Orthop. Ministery
of Health, Moskva, USSR} 6, 57 (1989)

Revista de Pediatrie (Bucuresti)
Pneumomediastinum in the new-born child. [In rum.] Turcanu, L. et al. {Cli-
nica of Ped., Timisoara, Roumania) 38, 211 (1989)

Radiologia Jugoslavica (Ljubljana)

Congenital osteopetrosis (Albers-Schonberg). A case report. JIn jugosl.]
Frankic, A. et al. (Djelatnost za rad., Med. centar, YU-59000 Sibenik, Ju-
gosl.) 23, 345 (1989)

Ultrasonography of the infant hip joint in the primary health protection-pre-
liminary experiences. [In jugosl.] Jovanovic, G. (Kabinet za rad., Dom
zdravlja “Ruma”, YU-22400 Ruma, Jugosl.) 23,361 (1989)

(continued on p.357)



