
Rare Association Between Pernicious Anemia and Neurogenic

Bladder – A Case Report and Literature Review
LUCAS P.M. APOLÔNIO,1 GERALDO B SILVA JUNIOR,1 AMANDA M.M. DANTAS,1 PASTORA M.A. DUARTE,1

SÔNIA L. SILVA,2 ELIZABETH F. DAHER1

Abstract

Pernicious anemia is the most common cause of vitamin B
12

 deficiency, being characterized by destruction of the

gastric mucosa and the presence of auto-antibodies. We describe a rare case of neurogenic bladder associated with

pernicious anemia. The neurologic manifestations (muscular weakness) were partially reversed with vitamin B
12

replacement, but the vesical symptoms persisted. It is important to investigate the presence of vitamin B
12

 deficiency

in cases of neurogenic bladder.
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Introduction

Vitamin B12 (cobalamin) deficiency frequently occurs in

elderly patients, but it is not always investigated due to its

mild manifestations.1 All physicians should keep this disease

in mind, because it is universaland can cause irreversible

neurologic damage, anemia, osteoporosis and cardiovascular

diseases.2-10

Pernicious anemia is the most common cause of vitamin B12

deficiency, and it is also called Biermer disease, an auto-

immune disease characterized by destruction of gastric

mucosa and by the presence of auto-antibodies, anti-intrinsic

factor and anti-gastric parietal cell1,,.11-13

Patients with neurogenic bladder are at increased risk for

numerous complications, such as hydronephrosis,

vesicoureteral reflux, renal failure, urinary tract infections,

renal stones, bladder cancer, sexual dysfunction and uretral

deformities.14

Case Report

A 70 years-old woman was admitted with oliguria since 60

days. She referred dysuria, pelvic pain, abdominal

tenderness, urinary incontinence and lower limbs decreased

sensitivity. The disease progressed with paraplegy and

reduction in the sense of taste and smell. She had a previous

diagnosis of rheumatoid arthritis, with important articular

deformities (Figure 1), and she was not taking specific

medications for this problem.

At physical examination she was stable, with preserved

consciousness. She had glossitis (Figure 2), total exodonty

and mild lower limbs atrophy. She was using a vesical

catheter. The exam of cranial nerves and ophthalmoscopy

were normal. Her muscular strength was degree 2 in lower

limbs and degree 4 in upper limbs. Tendon reflexes were

degree 3 bilaterally, with presence of cutaneo-plantar reflex

and positive Hoffmann sign. Thermic, tactile, vibratory and

painful sensitivities were decreased to her knees. During

hospital stay, the patient presented one episode of urinary

tract infection, which was successfully treated with

antibiotics.

Laboratory tests at admission evidenced a macrocytic and

normochromic anemia (Hb 8.26g/dL, MCV 121fL, MCH

45.2pg, MCHC 37.4g/dL), accentuated decreased vitamin B12

levels (< 100 pg/mL), increased erythrocyte sedimentation

rate (52mm), positive rheumatoid factor (46 IU/mL) and normal

renal function. An uretero-cystography revealed a flaccid

and distended bladder (Figure 2). The diagnosis of

neurogenic bladder was then stated. Serologies for syphilis,

toxoplasmosis, viral hepatitis, HIV and CMV were all

Fig.-1: Rheumatoid arthritis findings - ulnar deviation in

both hands and swan neck deformity in left fingers.
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1000 mcg/week for 4 weeks and 1000 mcg/month ad eternum.

In the fourth day of hospital stay the patient reported an

improvement in sensitivity. In the tenth day, she presented

partial recovery of muscular strength in both upper and lower

limbs. The neurogenic bladder, however, persisted despite

vitamin B12 administration. In the 34th day of hospital stay

the patient underwent a supra-pubic cystostomy and was

discharged for outpatients‘ clinics follow-up.

Discussion

Vitamin B12 (cobalamin) deficiency is a prevalent and

underestimated cause of neurologic symptoms. A study

developed at Jordan University Hospital3 showed a

prevalence of vitamin B12 deficiency (serum level of cobalamin

< 180 pg/mL) of 44.6% in ambulatory patients. Approximately

40% of patients with cobalamin deficiency exhibit

neurological symptoms and signs.20  The symptoms diversity

varies from frequently reported neurological abnormalities

(e.g. peripheral neuropathy, behavioral changes and optic

neuropathy) to rarely reported ones (e.g. dementia, urinary

incontinence and orthostatic hypotension) .9

Laboratory confirmation is made with the dosage of

cobalamin deficiency biomarkers, such as the red blood cell

mean corpuscular volume (MCV), serum cobalamin level,

plasma holotranscobalamin, serum methylmalonic acid

(MMA) levels and serum homocysteine levels.10  In the

present case we assessed the MCV and serum cobalamin

level, which were compatible with megaloblastic anemia. The

other markers were not available in our biochemical analysis

laboratory.

There are many causes of vitamin B12 deficiency. Insufficient

dietary intake in vegan subjects,21 non-digestion of food by

the lack of enzymes and chloric acid in post-gastrectomy

patients22 and cobalamin metabolism error (e.g cobalamin-c

defect) in newborns23 are some clinical scenarios which can

precipitate the symptoms.  According to a French research

group (CARE B12), in elderly patients, such as ours,

cobalamin deficiency is caused primarily due to food-

cobalamin malabsorption (60-70%) and pernicious anemia

(15-20%).1

Pernicious anemia (PA), first described by Thomas Addison

in 184911,13, is an autoimmune atrophic gastritis inducing

vitamin B12 deficiency.12 Chronic atrophic gastritis is

recognized macroscopically by the loss of mucosal folds

and thinning of the gastric mucosa. Type A (autoimmune)

gastritis involves the fundus and body of the stomach and

spares the antrum, whereas type B (non-autoimmune) gastritis

involves the antrum as well as the fundus and body.11 In the

present case, we reported a type A gastritis. This macroscopic

Fig.-2:Glossitis – typical finding of pernicious anemia.

Fig.-3: Urethrocystography evidencing a flacid and

distended bladder.

negative. A cervical and thoracic nuclear magnetic resonance

was unremarkable, with no signals of medullary compressive

factors. Digestive endoscopy evidenced atrophic gastritis

(involving the fundus and body) and intestinal metaplasia

(involving the antrum). The auto-antibodies (anti-intrinsic

factor and anti-parietal cell) were positive.

Treatment with intramuscular vitamin B12 was started with

the following regimen: 1000 mcg/day for 7 days, followed by
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pathological finding is compatible with an autoimmune

character of the disease. The serum inhibitor of intrinsic

factor (later found to be an autoantibody to intrinsic factor,

IFA) and of autoantibodies to parietal cells (PCA) laid the

foundation for the immunologic explanation of the underlying

gastritis that causes pernicious anemia.11 The reported

patient presented both antibodies (anti-intrinsic factor and

anti-parietal cell). A survey developed in Italy with 165

patients concluded that combining IFA and PCA testing

significantly increases their diagnostic performance of

atrophic body gastritis and pernicious anemia, yelding a

73% sensitivity for PA.24

The present case report shows an uncommon association

between pernicious anemia and neurogenic bladder. A patient

with symptoms of or proven dysfunction of the lower urinary

tract and neurological findings (or a neurological disorder) is

said to have a neurogenic bladder.18 In our literature review,

this association has been described before in only two

occasions16,17 and the reversibility of the neurogenic bladder

with specific anemia treatment does not follow a regular pattern.

The most common neurological presentation of vitamin B12

deficiency is sub-acute combined degeneration (SCD) with

typical involvement of the posterior and lateral columns of

the spinal cord.15 A functional radiologic clinical study

developed in India17 showed that 29.6% of patients with

SCD had symptoms pertaining to voiding or storage

symptoms or both. The authors concluded that urodynamic

study revealed neurogenic detrusor overactivity with high

pressure voiding and detrusor areflexia which improve on

vitamin B12 therapy.17

A possible explanation for the vesical manifestations

observed in the present case could be caused by the

untreated rheumatoid arthritis. The patient could have had

an osteophyte compressing the madullary nerves, but the

magnetic resonance discarded this hypothesis. There is no

report in medical literature showing the association between

rheumatoid arthritis and neurogenic bladder, so the possible

cause for the vesical complication seen in our patient remains

the pernicious anemia.

Regarding the performance of cystostomy in the present case,

despite the better prognosis of doing intermittent vesical

catheterization,18 we decided to do the surgical procedure

because of the social conditions of the patient and the articular

deformities, which would difficult the self-catheterization.

Analysing the administration route of vitamin B12 in our

literature review, all case-reports used cobalamin

intramuscular in an almost standardized dose (1000 ìg daily

for 7 days, followed by 1000 ìg weekly for 3 weeks and 1000

ìg monthly thereafter)15 with little differences. Nevertheless,

some recent evidences are favorable to oral vitamin B12

replacement.22, 25 A  systematic review  suggest  that 2000 ìg

dose of oral vitamin B12 daily and 1000 ìg doses initially

daily and thereafter weekly and then monthly may be as

effective as intramuscular administration.25 A more recent

South-Korean study involving post-total gastrectomized

patients due to gastric cancer concluded that oral cobalamin

replacement is an effective and safe treatment.22

Conclusion:

In summary, we reported a rare case of association between

pernicious anemia and neurogenic bladder. The causal

relationship between these two conditions could be raised

because the positive auto-antibodies (IFA and PCA), the

endoscopic findings (type A atrophic gastritis) and the

absence untreatable clinic condition which could lead to

bladder complications The neurologic manifestations

(muscular weakness) were partially reversed with vitamin

B12 replacement, but the vesical symptoms persisted. It is

important to investigate the presence of vitamin B12

deficiency in cases of neurogenic bladder of obscure origin.
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