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Acute Neuropathy Mimicking Guillain-Barré Syndrome
after Diabetic Ketoacidosis: A Case Report

Po-Hong Chen,

Hsiu-Fang Hsueh,® Chang-Zern Hong?2

Department of Physical Medicine and Rehabilitation, Kuo General Hospital, Tainan;
1Department of Physical Medicine and Rehabilitation, Yung-Ho Hospital, Tainan;
2Department of Physical Therapy, Hung-Kuang University, Taichung.

A 42 year-old woman was admitted in a comatose state after exhibiting polydipsia and progressive
body weight loss of 4-week duration. Diabetic ketoacidosis was diagnosed due to an increased blood
glucose level (956 mg/dl), metabolic acidosis, and positive urinary ketone bodies. On the fourth hospital
day, despite recovery from the critical state of ketoacidosis, the patient suffered from progressively as-
cending paresthesia and weakness in the lower limbs. On the basis of clinical and electrophysiological
findings, axonal Guillain-Barré syndrome presenting as a paraparesis variant, a very unusual neuropathy
related to diabetic ketoacidosis, was diagnosed. The patient reached satisfactory functional outcome
after eight weeks of outpatient rehabilitation program. This article discusses the differential diagnoses of
acute onset of weakness in critically ill patients. Correlation of pathogenesis between Guillain-Barré
syndrome and diabetes mellitus is briefly described. Management policies of Guillain-Barré syndrome,
including rehabilitative treatment, are also delineated. ( Tw J Phys Med Rehabil 2006; 34(1): 41 - 47)
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] INTRODUCTION ]

Guillain-Barré Syndrome (GBS) is clinically defined
as a disorder of rapidly ascending paresthesia, weakness
and areflexia. It is one of the most common peripheral
neuropathies, in which admission to intensive care unit
(ICU) is necessary for respiratory monitoring and im-
pending ventilatory failure!Y However, GBS is a rarely
identified neuropathic complication in the criticaly ill,
although neuromuscular disorders, without respect to
neuropathies, neuromuscular junction disorders, or

myopathies, are not an uncommon complication in the
ICU.2 The clinical examination of the peripheral
nervous system is often unreliable in critically ill patients
because of their impaired consciousness, and the presence
of an endotracheal tube and intravascular lines. Compre-
hensive electrophysiological studies, therefore, are the
best method to establish a definite diagnosis. In this
article, we report a patient with diabetic ketoacidosis
(DKA), which was complicated by an acute onset of
paraplegia after admission to the ICU. Differential diag-
noses are discussed on the basis of clinical and electro-
physiological findings. Management policies, including
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rehabilitative treatment, are also described.
] CASE REPORT [ ]

A 42-year-old woman was in good health, except for
receiving a laparotomy due to endometriosis in March
2000. She had no history of major trauma, neuromuscul ar
disorders or systemic diseases. Over the four weeks prior
to admission, polydipsia along with progressive body
weight loss manifested and became more and more
prominent. Two weeks later, she began to suffer from
vague tenderness around the peri-umbilical area, and one
soft mass emerged progressively over the lower abdomi-
nal wall. However, she did not search for any medical
assistance for the above-mentioned symptoms. In the
early morning on September 30, 2001, she developed
generalized weakness. Four hours later, she lost con-
sciousness. On arrival at the emergency department,
Kussmaul’s breathing, body temperature of 36.4°C, blood
pressure of 86/50 mmHg, and a heart rate of 142/min
were observed. DKA was diagnosed on the basis of an
increased blood glucose level (956 mg/dl), severe meta
bolic acidosis (arterial blood gas analysis: pH 6.8, PCO,
17 mmHg, PO, 137 mmHg, HCO; 6.5 pumol/l, BE —20.5
pmol/l) and urinary ketone bodies. Other laboratory
findings were an electrolyte imbalance (Na 164 mEg/l, K
2.9 mEg/l), leucocytosis of 33600/mm?® and an elevated
C-reactive protein level of 113.9 mg/l. Serum ketone
bodies and the hemoglobin A;c level (14.8%) were also
increased. Thyroid function was within normal limits and
autoantibodies were not detectable. The electrocardio-
gram revedled sinus tachycardia. The chest X-ray and
computed tomogram of the brain were normal. After
treating with insulin and hypotonic saline infusion for 4
hours, consciousness was regained and the ketoacidosis
gradually improved. She was then admitted to the |CU.

On the third hospital day, the results of the blood gas
analysis and the electrolyte levels were within normal
limits. Meanwhile, neurological abnormalities were not
observed. Unfortunately, the patient suddenly complained
of numbness and paresthesiain bilateral lower extremities
on the fourth hospital day (October 3). The symptoms
exacerbated and progressively ascended proximally to the
inguinal area on the following day. On physical examina
tion, she had no obvious cranial nerve abnormalities.

Motor examination revealed norma muscle power in the
upper limbs, whereas apparent weakness graded at 4/5
proximally and 0-1/5 distally in the lower limbs [Medical
Research Council (MRC) scale]. Myotatic reflexes were
characterized by absent bilatera ankle reflexes, 1/4
bilateral knee reflexes; and 2/4 hilateral biceps, brachio-
radialis and triceps reflexes. Sensory examination re-
vealed decreased pin-prick, light touch, and temperature
sengitivity in a circumferential and graded pattern over
the feet to the midcalf level without the suggestion of a
sensory level. There were also diminished vibration and
joint position senses in the legs. Furthermore, she did not
develop bladder and bowel dysfunction. An acute poly-
neuropathy with undetermined cause was diagnosed by a
neurologist on the basis of clinical findings. However,
only supportive treatment with close clinical observation
was recommended. No analysis of cerebrospina fluid
(CSF) was performed on this patient. The first electrodi-
agnostic (EDX) evauation, which was done on the tenth
hospital day (October 9), revealed reduced amplitude and
conduction velocity in tibial motor nerve conduction
study (NCS), absent motor response in peroneal motor
NCS, absent peronea and tibial F waves, absent sensory
response in sural sensory NCS, dightly reduced median
and ulnar motor conduction velocities, and mildly pro-
longed median and ulnar F waves (tables 1 and 2). The
EDX results were compatible with the early changesin an
acute polyneuropathy. Fortunately, muscle weakness did
not ascend to the upper limbs, and there were no clinical
signs of respiratory compromise during the remaining
hospital period.

Regarding the peri-umbilical mass, a fistulogram
was performed under the impression of intestinal- ab-
dominal fistula, in which only a subcutaneous cavity with
a fistula to the skin was found. Besides, blood cultures
sampled on the admission day did not reveal any patho-
gens, excluding a septic status.

A physiatrist was consulted because of inability to
ambulate on the sixteenth day (October 15). The findings
of this physical examination were similar to that one done
on October 4, except for aggravated weakness graded at
3/5 proximally in lower limbs and ascending hypesthesia
to the thigh level. However, the patient was almost
wheelchair-bound, with impaired ability to transfer if
unassisted. Minima to moderate assistance was also



necessary in activities of daily living (ADL), especialy in
dressing of lower limbs, toileting, and heavy hygiene. She
was referred to the outpatient department, where a reha-
bilitation program, including electrica stimulation,
strengthening exercises of lower limbs, ambulation
training, and ADL training, was prescribed. The second
EDX evaluation was done on October 16, which demon-
strated a complete absence of all motor, sensory and late
responses in the NCS of lower limbs, but normal re-
sponses in upper limbs (tables 1 and 2). Needle electro-
myography (EMG) study was characterized by slightly
increased insertion and spontaneous activities, normal
motor unit configuration, and discrete motor unit recruit-
ment in every examined muscle, including gastrocnemius,
peroneus longus, tibialis anterior, vastus lateralis, and
lower lumbar paraspinalis. Compared with the first EDX
evaluation, these results suggested an acute progressing
polyneuropathy. Magnetic resonance imaging (MRI)
study of the lumbosacral spinal cord was aso performed
on October 23, and revealed nothing abnormal, suggest-
ing the low probability of a spina cord lesion. Thus, on
the basis of the clinical and EDX findings, an axonal GBS
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presenting as a paraparesis variant was diagnosed.

After eight weeks of outpatient rehabilitation, her
functional status improved from being wheel chair-bound
to being able to ambulate independently with a walker
and bilateral ankle-foot orthoses. She was also independ-
ent in transfer and ADLs. The muscle strength based on
manual muscle test was 4-5/5 in the proximal groups of
lower limbs, and was 2-3/5 in the distal groups. Myotatic
reflexes were 2/4 in bilateral knee and 1/4 in bilateral
ankle. Sensory examination demonstrated normal sensi-
tivity in all modalities. The third EDX studies on De-
cember 12 revealed reduced tibial motor amplitude and
conduction velocity, absent peroneal motor responses,
absent tibial and peroneal F waves, prolonged H reflexes,
and absent sural sensory responses (tables 1 and 2).
Needle EMG study revealed obvious spontaneous activity,
increased neuropathic motor unit configuration, and
moderately (in proximal muscles) to severely (in distal
muscles) reduced motor unit recruitment in every exam-
ined muscle of the lower limbs. The above findings
indicated poor correlation between clinica and electro-
physiological recoveries.

Tablel. Summary of three sequential motor nerve conduction studies (symmetrical results bilaterally)

Digtal latency Conduction velocity ~ Amplitude (mV) Duration (msec) F latency
Nerve Test # (msec) (m/sec) distal/proximal distal/proximal (msec)
Median 1 34 48.0 10.5/9.8 NA 30.1
2 34 50.6 11.2/10.6 5.5/5.7 27.1
3 34 55.1 10.0/10.0 5.5/5.8 26.4
Ulnar 1 24 46.0 6.3/5.9 NA 30.3
2 29 53.7 5.9/5.8 5.7/6.0 26.8
3 3.1 52.3 7.3/6.4 6.6/6.8 275
Tibia 1 49 32.0 26/21 NA NR
2 NR NR NR NR NR
3 6.0 27.8 0.2/0.2 4.5/4.5 NR
Peroneal 1 NR NR NR NR NR
2 NR NR NR NR NR
3 NR NR NR NR NR
H reflex 1 NA
2 NR
3 41.0

Test # 1, 2, and 3 = testing 7, 14, and 71 days following weakness onset respectively; F latency = minimal latency of F

waves, NR, no response; NA, not available.



44 TwJ Phys Med Rehabil 2006; 34(1): 41 - 47

Table2. Summary of three sequential sensory nerve conduction studies (symmetrical results bilaterally)

Nerve* Test # Peak latency (msec) Amplitude (1V)
Median (wrist) 1 34 19.8
2 3.6 26.6
3 35 27.7
Ulnar (wrist) 1 34 20.6
2 3.7 21.8
3 33 25.1
Sural (calf) 1 NR NR
2 NR NR
3 NR NR

Test #1, 2, and 3 =testing 7, 14, and 71 days following weakness onset respectively. NR, no response.

* Antidromic technique with stimul ation locations shown.

] DISCUSSION ]

Weakness in the critically ill can lead to difficulty in
weaning off a ventilator and contribute significantly to
morbidity and mortality. A lot of neuromuscular disorders
have been described in the literature, such as critical
illness polyneuropathy (CIP), GBS, motor neuron disease,
myasthenia gravis, Lambert-Eaton myasthenia syndrome,
and cachectic myopathy, etc.?*” Differential diagnoses
among these disorders are important clinically, not only
for accurate prediction of the patient’s prognosis, but also
for prompt initiation of a specific treatment if available.
In this article, we report a female patient admitted to the
ICU with the diagnosis of DKA. On the fourth hospital
day, the patient developed acute progressive paresthesia
and weakness symmetrically in the lower limbs. An
axonal GBS presenting as a paraparesis variant was
diagnosed on the basis of clinical and electrophysiologi-
cal findings. Although CSF analyses were lacking in our
patient, her clinical presentations did meet the necessary
diagnostic criteria of GBS. In fact, the diagnosis of GBS
can usually be made on clinical characteristics, including
the occurrence of symmetrical weakness, decrease or
disappearance of the myotactic reflexes, a nadir within 4
weeks and exclusion of other diagnoses.!**'3 Another
important supporting feature was the electrophysiological
pattern of acute progressing polyneuropathy demonstrated
in the serial EDX studies (tables 1 and 2).

Differential diagnoses rather than GBS responsible
for the clinical presentations in this patient are diverse.
Most of these differential diagnoses, including pure motor
neuropathies, infectious neuropathies, neuromuscular
junction disorders, intoxication, and myopathic disorders,
were excluded based on history, clinica course and a
detailed neurological examination on this patient. CIP, an
axonal sensorimotor polyneuropathy, is the commonest
neuropathy acquired in the ICU.™™ In a prospective study,
it was present in 70% of patients with sepsis and multiple
organ failure!* Sometimes, it is difficult to distinguish
GBS from CIP, especially for the axonal variant of GBS
asin this case. However, sepsis and multiple organ failure,
the dominant components of CIP, were not found during
the hospitalization. Besides, although CIP may occur as
early as the fifth day of ICU stay, more frequently it
occurs after two weeks with difficulty weaning from the
ventilator and diffuse weakness.*¥ In our patient, there
was neither clinical sign of ventilatory compromise nor
progressively generalized weakness. However, in this
case, we lacked the useful data of CSF analysis to differ-
entiate between GBS and CIP, which would show an
albuminocytologic dissociation in GBS but not in
CIPM12 Nevertheless, the above clinical manifestations
did not favor the diagnosis of CIP. Since this patient
presented an acute onset of paraplegia, an acute myelo-
pathy, such as transverse myelitis or vascular insult of
spinal cord, was another consideration, which might
account for the clinical presentations. On neurological



examination, however, there was no clear-cut sensory
level, and the sphincter function was also preserved.
Besides, the myotatic reflexes of lower limbs were
reduced or absent throughout the whole clinical course.
EDX studies revealed absent sensory responses of lower
limbs, suggesting a post-ganglionic neuropathy, although
a concomitant pre-ganglionic lesion could not be com-
pletely excluded. MRI of the lumbosacral spinal cord,
demonstrating an absolutely normal result, provided the
most important contrary evidence to a spinal cord lesion.
Based on the above inferences, we also did not favor the
diagnosis of acute myelopathy. As for the plateau of
progression, in which the weakness was restricted clini-
cally to her lower limbs, it could be considered as one
variant of GBS. Ropper reported three patients presenting
with areflexic paraparesis, which resembled a spina cord
lesion.™ The clinical presentation of their patients was
similar to that of ours. Their fina diagnosis was an
unusual clinical variant of GBS based on elevated CSF
protein levels, norma radiographic studies, and the
absence of signs of spinal cord damage. According to the
above inference, GBS presenting as a paraparesis variant
should be the most suitable diagnosisin this case.

Regarding the discrepancies between clinical and
electrophysiological recoveries, we should take the
“time-distance factor” into consideration. That is, reversi-
ble proximal conduction block often underlies rapid
recovery,™® as the better recruitment pattern in the
proximal muscles demonstrated in the third EDX study.
However, we performed the NCS in the distal nerve
segments, which, of course, revealed a poorer electro-
physiological recovery out of proportion to the clinical
improvement.

GBS, the most common cause of acute nontraumatic
neuromuscular paralysis!*” is a very unusua acute
neuropathy related to DKA. Only four cases of GBS have
been reported as complications associated with DKA in
the literature.*®'® Up to seventy percent of patients with
GBS give a history of an antecedent illness, most com-
monly described as an “influenza like” upper respiratory
infection with fever. Ketoacidosis state, however, has never
been documented as an antecedent event of GBS**™¥ As
generally accepted, GBS is an immune-mediated disorder,
in which the autoimmune process is thought to be trig-
gered by an infectious or environmenta stimulus in the
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genetically susceptible individual > Similarly, type 1
DM is now considered a result of the synergistic effects
of genetic, environmental, and immunologic factors that
ultimately destroy the pancreatic beta cells*? In the past
reports, two patients had had a history of DM prior to the
presentation of GBS associated with DKA.™ In those
cases, the critical state of ketoacidosis seemed to be the
antecedent event, which triggered the autoimmune proc-
ess of GBS. In our patient, however, DM was disclosed
by DKA, which was subsequently followed by GBS. The
patients reported by Rouanet-Larriviere et a. had a
similar situation.l”® It is likely that both autoimmune
diseases were triggered by a common event. That is, GBS
was not a complication of DKA in our patient; instead,
they were both the result of the same autoimmune process.
Nevertheless, more clinical evidence is required to
address thisissue.

Regarding the treatment of GBS, plasmapheresis and
intravenous immunogloblin (IVIg) are the accepted
therapy, which will shorten the time required to achieve
independent walking and the time a patient stays on
respiratory support.*? In our patient, fortunately, the
clinical course was not so fulminant that the respiratory
monitoring was necessary. Furthermore, the weakness
was clinically restricted to the lower limbs at disease
nadir. Therefore, aggressive treatment with plasmaphere-
sis or 1VIg was not recommended by the neurologist. In
view of functional recovery, rehabilitative management
should be commenced as soon as possible. In addition to
the prevention of medical and musculoskeletal complica
tions in the early stage, functional motor gain, as in our
patient, and treatment of sensory dysfunction are the
principal issues in the recovery stage. In brief, either
medical or rehabilitative treatment is essential for the
management of a patient with GBS.

] CONCLUSION []

Although GBS is the most common cause of acute
neuromuscular ventilatory failure requiring admission to
ICU, it is an unusual complication in the criticaly ill
patient, not to mention the patient with DKA. Sometimes,
a small number of criticaly ill patients with weakness
present quite a diagnostic chalenge. In addition to a
detailed neurological examination and el ectrophysiologic
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studies, we recommend CSF analyses and MRI of spinal
cord in such conditions, which would provide useful
discriminating information. To our knowledge, the patient
presented in this article is the first case of GBS following
the critical state of ketoacidosis and being manifested as
an unusual variant, i.e.,, the axonal paraparesis form.
Although DKA may be the antecedent event of GBS,
another assumption that type 1 DM and GBS are the
results of a common autoimmune process is aso reason-
able. Of course, further study would be required to
address thisissue.
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