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Fig. 1 Gadolinium-enhanced fat-saturation T,-weighted MRI.
Gadolinium-enhanced fat-saturation T,-weighted lumbar MRI (1.5 T, TR 525 ms, TE 14 ms) showed abnormal
enhancement on the cauda equina.
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Lower-limb Weakness
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Pain

BBD
DL(MCS) 39 39 39 4.1 4
CMAP 5.81 14.24 14.8 7.21 6.89
Median MCV 55.3 54.9 63.2 58.2 58.1
SNAP 235 20.8 22.3 21.3 19.7
ScV 64.9 62.2 65.4 64.8 64.9
Fibular CMAP 0.076 0.202 I 1.06 1.64
TA) _cv 35.3 60 38.5 59.1
Body Weight(kg) 87 58 ral

Fig. 2 Clinical course of the patient.

Neurological symptoms, especially pain, subsided after IVIG treatment. However, CMAP of the tibial and fibular nerves, and SNAP of the sural

nerve remained absent in the serial nerve conduction studies over six months. His body weight dropped from 87 kg to 58 kg in 2 months, but

then returned to 71 kg. DKA: diabetic ketoacidosis, IVIG: intravenous immunoglobulin, BBD: bladder and bowel dysfunction, DL: distal latency,

CMAP: compound muscle action potential, MCV: motor nerve conduction velocity, SNAP: sensory nerve action potential, SCV: sensory nerve

conduction velocity, TA: tibialis anterior.
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Table 1 Clinical characteristics of peripheral neuropathy after DKA.
Onset Blood Acute glucose Autonomic
u i
Case Age/Sex  after DKA Glucose s . Motorsymptom  Sensorysymptom Therapy  Diagnosis
correction symptom
(days) (mg/dl)
Seddon PC, 16/M 4 1,127 + L L — — DLRPN
et al. 198819
Foster SJ, 31/M <10 522 + U, L, facial, — — PE GBS
et al. 199217 respiratory
Bonfanti R, 9M <7 716 + UL UL — — ischemia
et al. 199419
Yoshinaga Y, 24/F 2 347 + U, L, oculomotor, UL — PE GBS
et al. 199419 respiratory
Atikn SL, 15/F 7 405 + U U — — —
et al. 19952
Naktani E 25/F 3 1,603 + U, L (L dominant) U, L (L dominant) — — —
et al. 19962V
Fujiwara S, 37/F 6 672 + U, L (L dominant), U, L (L dominant) hypotension VIG GBS
et al. 20002 respiratory
Rouanet LM, 44/F <6 NA + U, L, facial, — — PE GBS
et al. 2000% respiratory
Rouanet LM, 25/F <14 NA + U, L (L dominant) U, L (L dominant) — IVIG GBS
et al. 2000%
Charvit J, 22/F 2 594 + U,L U,L hypertension, — —
etal. 2001 tachycardia
Mihalik Z, 36/F 5 716 + U, L, respiratory — — PE, PSL CIPNM
et al. 2003%
Noviello TB, 44/F 2 562 + U, L, respiratory NA — IVIG GBS
et al. 20082
Kanemasa Y, 64/F 4 255 + U, L (L dominant) U,L — IVIG GBS
etal. 2011%?
Affes L, 27/F 4 540 + U, L, respiratory UL — IVIG GBS
etal. 2017®
Baszynska WM, 9/F 4 1,136 + L NA — — —
et al. 2018%
Present Case 17/M <10 1,689 + L L BBD IVIG, PSL —

DKA: diabetic ketoacidosis, U: upper limb, L: lower limb, NA: not available, BBD: bladder and bowel dysfunction, IVIG: intravenous immunoglobulin, PE: plasma
exchange, PSL: prednisolone, DLRPN: diabetic lumbosacral radiculoplexus neuropathy, GBS: Guillain-Barré syndrome, CIPNM: critical illness polyneuropathy and

myopathy.
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Abstract
Severe sensory-motor axonal neuropathy following diabetic ketoacidosis

Yuichi Hamada, M.D.V, Kazusa Takahashi, M.D.?, Keiichi Hokkoku, M.D., Ph.D.?,
Takamichi Kanbayashi, M.D., Ph.D.", Yuki Hatanaka, M.D., Ph.D.",
Shunsuke Kobayashi, M.D., Ph.D.? and Masahiro Sonoo, M.D., Ph.D.V

U Department of Neurology, Teikyo University School of Medicine

We report a case of severe sensory-motor axonal neuropathy on the lower extremities associated with diabetic
ketoacidosis (DKA). A sixteen-year-old boy developed coma and admitted to our hospital. We diagnosed him with DKA
based on remarkable hyperglycemia, severe acidosis with hyperketonemia. Intensive glycemic control with insulin was
immediately started. He had complications of heart failure, rhabdomyolysis, and renal failure, which required intensive
care including mechanical ventilation and hemodialysis. When recovered from the critical condition, he noticed severe
weakness, numbness, and pain on the lower limbs, and urinary retention. On nerve conduction studies, both motor and
sensory action potentials were absent. Serum anti-ganglioside antibodies were negative. Albuminocytologic dissociation
was evident in the cerebrospinal fluid. MRI study revealed marked gadolinium enhancement of the cauda equina. After
high-dose intravenous immunoglobulin treatment, he was relieved from leg pain, but the leg weakness and bladder
bowel dysfunction did not show immediate improvement. It took approximately six months until he became able to stand
and walk using ankle orthosis. Acute neuropathy is a rare complication of diabetes mellitus. Painful neuropathy is known
to emerge in association with diabetic treatment, but it seldom causes severe motor disturbance. On the other hand,
motor-dominant polyneuropathy has been reported to occur acutely along the treatment of DKA and hyperosmolar
hyperglycemia syndrome (HHS). Present case and previous cases with DKA and HHS suggest that rapid correction of
glucose level is one of the underlying factors of acute neuropathy related with diabetic treatment.

(Rinsho Shinkeigaku (Clin Neurol) 2020;60:614-619)
Key words: diabetic ketoacidosis, diabetic neuropathy, treatment-induced neuropathy of diabetes, diabetic neuropathic
cachexia, hypoglycemic neuropathy




