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Neurology

Rare disease

Acute porphyria and Arnold Chiari malformation are both uncommon genetic disorders without known asso-
ciation. The insidious onset, non-specific clinical manifestations, and precipitating factors often cause diagno-
sis of acute porphyria to be missed, particularly in patients with comorbidities.

A women with Arnold Chiari malformation type Il who was treated with oxybutynin and antibiotics, including
Bactrim for neurogenic bladder and recurrent urinary tract infection, presented with non-specific abdominal
pain, constipation, and diarrhea. After receiving Flagyl for C. difficile colitis, the patient developed psychosis,
ascending paralysis, and metabolic derangements. She underwent extensive neurological workup due to her
congenital neurological abnormalities, most of which were unremarkable. As a differential diagnosis of Guillain
Barré syndrome, acute porphyria was then considered and ultimately proved to be the diagnosis. After hema-
tin administration and intense rehabilitation, the patient slowly recovered from the full-blown acute porphyr-
ia attack.

This case report, for the first time, documents acute porphyria attack as a result of a sequential combination
of 3 common medications. This is the first case report of the concomitant presence of both acute porphyria
and Arnold Chiari malformation, 2 genetic disorders with unclear association.

Arnold-Chiari Malformation ¢ Guillain-Barre Syndrome ¢ Porphyria, Acute Intermittent
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Background

Acute porphyria is a debilitating disorder caused by accumu-
lation of intermediates of heme as a result of enzyme defi-
ciency in heme synthesis [1]. The relative rarity, insidious on-
set, and broad spectrum of clinical manifestations may result
in a missed diagnosis, with devastating sequelae [2]. Arnold
Chiari malformation type Il is a rare congenital disease char-
acterized by displacement of part of the cerebellum and brain
stem into the foramen magnum, usually accompanied by my-
elomeningocele. Neurological manifestations involve cranial
nerves, sensory, motor, and balance [3,4]. Surgeries, including
ventriculoperitoneal shunt (VP shunt) for hydrocephalus, are
definitive treatment [3]. The concomitant presence of both of
these 2 rare diseases has not been documented previously in
the literature. We report an unusual case of acute porphyria
in a patient with Arnold Chiari syndrome.

Case Report

We report a 33-year-old Venezuelan woman with Arnold Chiari
malformation type Il status after VP shunt in infancy, chronic Figure 1. Head CT without contrast. 1. Mechanical disruption
kidney disease (CKD) stage 4 caused by hydronephrosis sec- of the right VP shunt. 2. Mild dilatation of the lateral
ondary to neurogenic bladder, and recurrent urinary tract in- ventricles on both sides. 3. Mild low-lying with
fections (UTI), admitted with abdominal pain, and alternating cerebellar tonsils, which may héve a mild mass effect
bowel habits. She developed acute kidney injury (AKI) due to on the floor of the fourth ventricle.

severe hydronephrosis and an episode of UTI 2 months prior

Figure 2. Brain MRI without contrast. (A) sagittal T1; (B) axial T2. 1. A VP shunt with its tip within the right lower ventricle.
2. Ventricomegaly involving the lateral ventricles, most pronounced within the atria. 3. Beaked appearance of the tectum.
4. The tonsils are slightly low-lying, with a beaked appearance.
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Figure 3. EMG. Findings: The right median and ulnar motor nerves revealed normal distal latencies, amplitudes, and conduction
velocities. The right median and ulnar sensory nerves revealed normal distal latencies, amplitudes, and conduction velocities.
Needle examination was performed with a monopolar disposable needle electrode on the muscles indicated above.
Impression: The above electrodiagnostic study is compatible with a severe, axonal, peripheral neuropathy involving the right

upper extremity.

to the current admission. She took oxybutynin for bladder
spasm and iron for 2 months, and she also took sulfamethox-
azole/trimethoprim (Bactrim) 2 weeks ago. She was admitted
12 days prior to the current admission for epigastric abdomi-
nal pain, back pain, AKI, and UTI.

The patient had 2 more ED visits in 9 days for abdominal pain
and constipation alternating with diarrhea, which led to her
current admission. Beside atrophic lower extremities due to
her known spina bifida, physical exam was only significant for
mild, diffuse, vague, abdominal tenderness without rebound.
Laboratory test results were consistent with chronic mild nor-
mocytic anemia and CKD stage 4. Abdominal CT did not re-
veal acute abnormalities. Constipation was considered to be
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an adverse effect of oxybutynin and iron replacement, thus
both were discontinued. C difficile colitis was suspected and
metronidazole was started. Her abdominal pain improved on
day 2 of admission.

However, on day 3 she developed acute-onset slurred speech,
visual hallucination and delirium, decreased motor strength
with 4/5 in upper extremities and 3/5 in lower extremities, hy-
per-reflexia in upper extremities, tachycardia, and hyperten-
sion. Since metronidazole is known to cause neurotoxicity [5],
it was discontinued immediately. The differential diagnosis in-
cluded variants of Guillain Barré syndrome (GBS), hydrocepha-
lous due to VP shunt failure, and central nervous system infec-
tion with acute porphyria as a differential to rule out. Head CT
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Table 1. Levels of Heme intermediates upon diagnosis and response to Hemin treatment.

Normal value

Upon diagnosis After Hemin treatment**

Random urine PBG <2 mg/g creatinine 44.6, 37, 21.7* 0
 Random urine delta-aminolevulinic acid (ALA) <54 mg/g creatinine - 132 NA
 Random urine total porphyrins 31-139 meg/g creatinine 12556 2546
 Random urine uroporphyrins <22 mcg/g creatinine ne 167
 Random urine heptacarboxyporphyrin <46 meg/g creatinine 2 42

Random urine pentacarboxyporphyrin <1.7 mcg/g creatinine 65.5 Not detected
 Random urine coproporphyrins 23-130 meg/g creatinine w2 734
24 hurine total porphyrins 1-190 meg/24h 13985 NA
24 hurine uroporphyrins 33-295meg24h ss1 NA
| 24hurine heptacarboxyporphyrin <68 mcgi24h ® NA
24 hurine hexacarboxyporphyrin ~~~~~ Notdetected NA
| 24hurine pentacarboxyporphyrin  <47mcg24h 423 NA
24 hurine coproporphyrins Assmeg24h 7931 NA

* Values of random samples from 3 different days; ** Panhematin 250 mg/35 ml IV daily for two 5-day courses for a total of 10 days.

(Figure 1) and brain MRI (Figure 2) revealed chronic compen-
sated hydrocephalous secondary to known VP shunt disruption
without acute abnormalities. Lumbar puncture demonstrated
an elevated open pressure at 270 mm H,O but was negative
for albuminocytological dissociation, oligoclonal bands, virol-
ogy series (enterovirus, HSV, VZV, CMV, and West Nile), Lyme
disease, and cultures. In the next 2 days her neurological ab-
normalities persisted and hyper-reflexia changed to hypo-re-
flexia. We then seriously considered acute porphyria given her
recurrent abdominal symptoms, medication history, and man-
ifestations of acute porphyria overlapping with GBS [2,6]. The
patient’s quadriplegia continued to deteriorate while awaiting
test results: motor strength decreased to 2/5 in all extremities
and electromyogram of the right arm revealed severe periph-
eral axonal polyneuropathy (Figure 3). Meanwhile, she mani-
fested type 4 renal tubule acidosis, hyponatremia, and hypo-
magnesemia. The test result for C difficile was positive and
oral vancomycin regimen was started.

The final porphyria test result returned on hospital day 10.
Urine porphobilinogen levels collected in 3 different days were
markedly elevated by 10-fold to 20-fold, urine total porphy-
rins level was moderately elevated by 7-fold, and levels of del-
ta-aminolevulinic acid (ALA), heptacarboxylporphyrin, penta-
carboxyporphyrin, and coproporphyrin were mildly elevated
(Table 1). Acute porphyria was diagnosed, with acute intermit-
tent porphyria as the working diagnosis. Hemin was admin-
istered immediately and Panhematin 250 mg/35 ml IV daily
was administered for 5 days, with unremarkable improvement

of motor strength. Therefore, a second 5-day course of Hemin
was administered, resulting in modest improvement of upper-
extremity strength. Meanwhile, urine porphobilinogen level de-
creased to O after the 10-day Hemin treatment, and the lev-
els of other heme intermediates decreased as well (Table 1).
Then, the patient received 2-month intensive inpatient reha-
bilitation. Upon discharge, her constipation resolved; her mo-
tor strength improved to 4/5 in the upper extremities and 4-/5
in the lower extremities. She was provided with a drug safety
list and consulted regarding genetic tests for her and her fam-
ily members, and genetic tests are still under consideration by
the patient and her family.

Discussion

We concluded that the attacks of acute porphyria occurred
over a 2-month span, characterized by abdominal pain, con-
stipation, autonomic neuropathy, peripheral neuropathy, psy-
chosis, delirium, and metabolic disturbances. Medications are
common exacerbating factors of acute porphyria, in part by in-
ducing ALA synthase. The underlying mechanism is that me-
tabolism of certain medications demands more hepatic cyto-
chrome P450 enzymes, which derive from heme [1]. The attack
in this patient likely resulted from the combination of oxybu-
tynin, Bactrim, and metronidazole [7,8]. Acute porphyria was
initiated by oxybutynin, precipitated by Bactrim, and became
full-blown after metronidazole administration. According to
the drug safety list in the Porphyria South Africa database
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at the Universities of Cape Town and KwaZulu-Natal (http://
www.porphyria.uct.ac.za/druginfo/drug-frameset-alpha.htm),
sulfamethoxazole is of high risk for porphyria, while oxybu-
tynin and metronidazole are of high potential risk. More ev-
idence is needed to establish the porphyria-precipitating ef-
fect of oxybutynin and metronidazole.

Acute porphyria was considered only after the patient mani-
fested neuropsychiatric abnormalities with GBS on the differ-
ential list. Acute porphyria can mimic GBS clinically and is an
important differential diagnosis of GBS [2,9]. One telltale clin-
ical pearl is that psychiatric symptoms favor acute porphyria
over GBS [2]. Autonomic dysfunction of the gastrointestinal
system, including constipation and abdominal pain, is fre-
quently present in acute porphyria [9]. When in doubt, test-
ing for acute porphyria is recommended for suspected GBS.

The delay of the diagnosis originated from several confounding
factors. Interpreting symptoms as common medication adverse
effects led to missed diagnosis. Intermittent constipation and
vague abdominal pain were considered to be adverse effects
of oxybutynin and iron replacement in the first 3 hospital en-
counters; the patient’s neuropsychiatric manifestations were
initially thought to be known adverse reactions to metronida-
zole [5]. Nevertheless, multiple ED visits warrant a thorough
history and medication investigation and broad differentials.

The Arnold Chiari malformation type Il with a non-functioning
VP shunt was another cofounding situation and complicated
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the differential diagnoses [3]. The rarity of both conditions
initially placed acute porphyria low on the differential list. In
fact, this is the first reported case of acute porphyria in a pa-
tient with Arnold Chiari malformation, which are 2 separate
genetic disorders. It is unknown whether it is just an extreme-
ly rare Mendelian-pattern recombination or if there is a link-
age between these 2 genetic conditions.

Conclusions

Acute porphyria needs to be ruled-out in patients with re-
current constipation and other abdominal symptoms, partic-
ularly after initiation of new medications. Acute porphyria is
also an essential differential diagnosis in patients suspect-
ed of GBS. This is the first documented case of concomitant
presence of acute porphyria and Arnold Chiai formation type
I, and the possible association of these 2 genetic disorders is
yet to be explored.
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