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still paralyzed. The phrenic nerve has a longer ana-
tomic course than the recurrent laryngeal nerve and
may subsequently show a slower rate of recovery. Fol-
lowing stretch trauma of the phrenic nerve, the nor-
mal diaphragmatic function gradually returns over
the succeeding six to twelve months.'®

In conclusion, the present case report describes an
interesting complication of postoperative unilateral
paralysis of both the phrenic nerve and the recurrent
laryngeal nerve, following surgery at a site far from
their anatomical pathways. The possible etiologic fac-
tors predisposing to this complication are discussed.
The occurrence of unilateral paralysis of both nerves
in the same patient, on the same side and at the same
time suggests a single etiology. However, the possi-
bility still remains that separate etiologies were
involved.

REFERENCES

I. Baranyai L, Madarasz G: Recurrent nerve paralysis following
lung surgery. J Thorac Cardiovasc Surg 46:531-536,
1963

2. Salem MR, Wong AY, Barangan VC, et al: Postoperative vocal
cord paralysis in paediatric patients. Br J Anaesth 43:696~
700, 1971

3. Sethi G, Reed WA: Diaphragmatic malfunction in neonates
and infants. ] Thorac Cardiovasc Surg 62:138-143, 1971

4. Mickell ]J, Siewers RD, Galvis AG, et al: Clinical implications of
postoperative unilateral phrenic nerve paralysis. ] Thorac
Cardiovasc Surg 76:297-304, 1978

5. Clausen EG: Post-operative (anesthetic) paralysis of brachial

Anesthesiology
55:80-81, 1981

Ancsthesiology
V 55, No 1, Jul 1981

plexus: A review of the literature and report of nine cases.
Surgery 12:933-942, 1942

6. Kiloh LG: Brachial plexus lesions after cholecystectomy. Lancet
1:103-105, 1950

7. Jackson L, Keats AS: Mechanism of brachial plexus palsy {ol-
lowing anesthesia. ANESTHESIOLOGY 26:190-194, 1965

8. Williams RG: ldiopathic recurrent laryngeal nerve paralysis.
J Laryngol Otol 73:161-166, 1959

9. Holley HS, Gildea JE: Vocal cord paralysis after tracheal in-
tubation. JAMA 215:281-284, 1971

10. Horn KL, Abouav J: Right vocal cord paralysis after open-
heart operation. Ann Thorac Surg 27:344-346, 1979

11. Yamashita T, Harada Y, Ueda N et al: Recurrent laryngeal
nerve paralysis associated with endotracheal anesthesia. J
Otorhinolaryngol Soc Jap 68:1452-1459, 1965

12. Cunliffe AC, Wesley F: Hazards from plastics sterilized by
cthylene oxide. Br Med J 2:575-576, 1967

13. Hahn FW, Martin JT, Lillic JC: Vocal cord paralysis with
endotracheal intubation. Arch Otolaryngol 92:226-229,
1970

14. Eger El, Saidman L]J: Hazards of nitrous oxide anesthesia in
bowel obstruction and pneumothorax. ANESTHESIOLOGY
26:61-66, 1965

15. Stanley TH, Kawamura R, Graves C: Effects of nitrous oxide
on volume and pressure of endotracheal tube cuffs. ANEs-
THESIOLOGY 41:266-262, 1974

16. lverson L, Miual A, Dugan D], et al: Injuries to the phrenic
nerve resulting in diaphragmatic paralysis with special
reference to stretch trauma. Am J Surg 132:263-269, 1976

17. Conway C: Neurological and ophthalmic complications ol anes-
thesia. A practice ol Anesthesia. Fourth reprint Edited by
Churchill-Davidson HC. W. B. Saunders Company (Philadel-
phia, London, Toronto, 1979, pp 1021-1031

18. Seddon H: Surgical disorders of the peripheral nerves. Edited
by Seddon H, Baltimore, Williams and Wilkins, 1972,
pp 9-138

Anesthesia for a Child with Leigh’s Syndrome

DENHAM S. WARD, M.D., Pu.D.*

Leigh’s syndrome! or subacute necrotizing en-
cephalomyelopathy (SNE) is a chronic neurologic dis-
ease, usually discovered during infancy. Feeding
problems, weakness, external ophthalmoplegia, swal-
lowing difficulties, ataxia, and convulsions are fre-
quent clinical features, with respiratory difficulties
occurring late in the course of the disease. The neuro-
pathologic findings, both histologically and topologi-
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cally, are distinctive,* with several similarities to Wer-
nicke’s encephalopathy. Increased blood lactate and
pyruvate concentrations are also frequently present.
The most likely enzyme abnormality is a defect in acti-
vation of pyruvate dehydrogenase.®

These patients have a chronic relapsing course, and
acute exacerbation has been reported following sur-
gery.! The anesthetic course in a fourteen-month-
old child who required an open liver biopsy for diag-
nosis is described below.

REPORT OF A CASE

The patient was a 14.5-month, 7-kg girl who was born prema-
turely at 28-weeks gestation with Apgar scores of 6 and 9. She was
treated with continuous positive airway pressure and oxygen, and
was discharged at age two months. The child was mildly develop-
mentally retarded, but was pulling to stand and imitating sounds by
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10 months. At 13 months, she underwent surgical correction of
strabismus and myringotomy under halothane anesthesia. Follow-
ing this surgery, her developmental milestones regressed to the
point where she could not sit. No biochemical abnormality was
found and a CT scan of the brain was reported as “essentially nor-
mal.” She improved over two weeks and surpassed her previous
developmental skills. However, during the next 1.5-2 months, her
neurologic function gradually declined and she was admitted for
evaluation. A CT scan at this time was consistent with cerebral de-
generative disease. Biochemical tests were normal except for con-
sistently elevated blood lactate and pyruvate levels. Mean blood lac-
tate concentration was 52.4 £ 36 SD mg/dl (normal 3-13 mg/dl), and
mean pyruvate concentration was 1.01 = 0.39 SD mg/dl (normal
0.3-0.7 mg/dl). She was scheduled for an open liver biopsy. Pre-
medication was achieved with atropine, 0.07 mg, im. Anesthesia was
induced with thiopental, 256 mg, and maintained with nitrous oxide
(67 per cent), meperidine (12.5 mg), and d-tubocurarine (6 mg).
Immediately following intubation of the trachea, pH, was 7.31,
Pagg, 45 torr, Pag, 110 torr, and base excess —3.5 mEq/l. Hema-
tocrit was 29 per cent; serum sodium 136 mEg/], serum potassium
3.9 mEq/l, serum chloride 106 mEq/l, blood lactate 34.5 mg/dl, and
blood pyruvate 1.65 mg/dl. The surgery proceeded uneventfully.
Normal saline, 120 ml, packed erythrocytes, 10 ml, and fresh
frozen plasma, 10 ml, were infused. At the end of surgery, rever-
sal of muscle paralysis was accomplished with atropine and neo-
stigmine. The trachea was extubated in the recovery room. While
breathing room air spontaneously, pH, was 7.34, Pago, 38 torr,
Pag, 89 torr and base excess —5.0 mEq/l. Blood lactate and pyru-
vate levels were 39.5 mg/dl and 1.95 mg/dl, respectively. Her
postoperative course was satisfactory and neurologic function re-
mained the same as preoperatively. Microscopic examination of the
liver biopsy revealed markedly abnormal-appearing mitochondria.
Special tissue studies suggested a defect in the activation of pyru-
vate dehydrogenase.

DiscussioN

Chronic lactic acidosis has been described in associa-
tion with many childhood syndromes. Several enzyme
defects could prevent the entry of pyruvate into the
citric acid cycle, which would necessitate the conver-
sion of pyruvate to lactate and alanine. With such an
enzyme defect (provided tissue oxygenation is ade-
quate), the lactate-to-pyruvate ratio will be normal
(approximately 10:1).

The diagnosis of Leigh’s syndrome rests on the
characteristics of the neuropathologic findings. Sym-
metrical lesions are usually found in the brain stem
and in the lateral walls of the third ventricle. The lo-
cation of these lesions helps explain the clinical fea-
tures, which are variable but include respiratory diffi-
culties, hypotonia, ataxia, convulsions, and other auto-
nomic nervous system symptoms. The syndrome is
usually diagnosed before four years of age and has a
progressive course marked by remissions and acute
exacerbations. Approximately 15 per cent of the re-
ported cases live past the age of 4 years, and several
cases have been diagnosed after the second decade.?

Although the clinical and pathological features are
adequately described, the precise biochemical abnormal-
ities are less well understood. A decrease in hepatic
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pyruvate carboxylase,®’ inhibition of thiamine pyro-
phosphate-ATP phosphoryl transferase,* and defec-
tive activation of pyruvate dehydrogenase® have all
been proposed. The latter defect is most likely. Pa-
tients with SNE may lack the ability to control the ac-
tivity of this enzyme complex appropriately under
various metabolic conditions, which might explain the
fluctuations in their clinical course.

I have reported a neurologically and biochemically
uneventful anesthetic in a child with Leigh’s syn-
drome. Because of possible brainstem lesions, close
attention was paid to airway management and to moni-
toring, including body temperature and arterial pH.
Hyperventilation was avoided, since a low Pago, might
inhibit pyruvate carboxylase and worsen the lactic aci-
demia.® Normal saline was used for crystalloid with
colloid and blood components given as required. No
exogenous lactate was administered. Selection of ap-
propriate anesthetic agents was difficult, since both
barbiturates and inhalational agents are known to in-
terfere with mitochondrial respiration.®?

Elevated spinal fluid endorphin levels were recently
reported in a patient with SNE.!! A transient response
of his clinical symptoms to naloxone administration
was found. If this finding is confirmed, use of nar-
cotics in patients with SNE will have to be carefully
evaluated.
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