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The development of neurological and hematological complications long after
surgical procedures can pose significant diagnostic and therapeutic
challenges. One such rare but notable scenario involves a patient who
presents with funicular myelosis and hyperchromic anemia several years
following a stomach resection. This article explores the complex relationship
between prior gastrointestinal surgery, subsequent neurological deficits, and
hematological abnormalities, emphasizing the importance of understanding
underlying pathophysiological mechanisms, clinical presentation, diagnosis,
and management strategies.

Understanding Funicular Myelosis and Its
Connection to Gastric Surgery

What is Funicular Myelosis?

Funicular myelosis, also known as subacute combined degeneration of the
spinal cord, is a neurological disorder primarily affecting the dorsal
(posterior) columns and lateral corticospinal tracts of the spinal cord. It
manifests with sensory disturbances, motor deficits, and proprioceptive
impairment. The condition is most often associated with vitamin B12
deficiency, which leads to demyelination within the spinal cord.

Pathophysiology of Funicular Myelosis

The core pathological process involves:

e Degeneration of myelin sheaths in the dorsal columns and lateral
corticospinal tracts.

e Disruption of nerve conduction, resulting in sensory ataxia, weakness,
and spasticity.

e Vulnerability of the spinal cord to deficiencies in vitamin B12, which
is essential for myelin synthesis and maintenance.



Link Between Gastric Resection and Vitamin B1l2
Deficiency

Gastric resection, especially distal gastrectomy or subtotal gastrectomy, can
impair intrinsic factor secretion and reduce gastric acid production. Since
intrinsic factor is critical for vitamin B12 absorption in the terminal
ileum, its deficiency leads to:

e Malabsorption of vitamin B12 (cobalamin).
e Progressive deficiency if supplementation is not provided.

e Development of neurological symptoms characteristic of funicular
myelosis after several years.

Hyperchromic Anemia: Anemia with Elevated
Hemoglobin Content

Defining Hyperchromic Anemia

Hyperchromic anemia refers to a form of anemia where red blood cells (RBCs)
exhibit increased hemoglobin concentration, resulting in elevated mean
corpuscular hemoglobin concentration (MCHC). Unlike typical macrocytic anemia
caused by B12 deficiency, hyperchromic anemia may be associated with other
etiologies such as hereditary spherocytosis or hemolytic processes.

Causes of Hyperchromic Anemia Post-Gastric Resection

In the context of prior gastric surgery, hyperchromic anemia may develop due
to:

e Compensatory erythropoiesis driven by chronic blood loss or hemolysis.

e Altered RBC membrane properties, leading to spherocytosis and increased
hemoglobin concentration within cells.

e Inadequate nutritional intake of essential nutrients, including iron and
vitamin B12, contributing to complex hematological disturbances.

Relationship Between B12 Deficiency and Anemia Types

Vitamin B12 deficiency typically causes macrocytic anemia characterized by



enlarged RBCs with decreased hemoglobin concentration. However, secondary
changes such as spherocytosis or increased hemoglobin packing can result in
hyperchromic features, complicating diagnosis.

Clinical Presentation and Diagnostic Approach

Symptoms of Funicular Myelosis

Patients often report:
e Progressive numbness and tingling in the extremities.
e Unsteady gait and difficulty maintaining balance.
e Weakness and spasticity in the limbs.

e Loss of proprioception and vibration sense.

Signs of Hyperchromic Anemia

On examination, findings may include:
e Pale skin and mucous membranes.
e Signs of hemolysis if present, such as jaundice or splenomegaly.

e Laboratory evidence of elevated hemoglobin concentration within RBCs.

Diagnostic Investigations

To establish the diagnosis, a comprehensive workup should include:
1. Blood tests:

o Complete blood count (CBC) with indices to assess cell size and
hemoglobin content.

o Serum vitamin B12 and folate levels.
o Serum iron, ferritin, and total iron-binding capacity (TIBC).

o Reticulocyte count to evaluate marrow response.



2. Serological tests:
o Anti-intrinsic factor antibodies.

o Parietal cell antibodies.

3. Neuroimaging:

o MRI of the spinal cord to identify characteristic demyelination in
dorsal columns.

4. Electrophysiological studies:
o Somatosensory evoked potentials (SSEPs).

o Electromyography (EMG).

Pathophysiological Links and Long-Term Outcomes

Delayed Manifestation of Deficiencies

The latency period of several years between gastric resection and
neurological or hematological symptoms underscores:

e The gradual depletion of vitamin B12 stores.
e The importance of long-term monitoring in post-gastrectomy patients.

e The potential for subclinical deficiencies progressing to overt disease.

Interplay Between Hematological and Neurological
Manifestations

Vitamin B12 deficiency affects myelin synthesis and RBC maturation via:



e Disruption of methylation pathways essential for myelin integrity.
e Impaired DNA synthesis leading to ineffective erythropoiesis.

e Resulting in combined neurological deficits and hematological
abnormalities.

Prognosis and Long-Term Management

Early diagnosis and treatment are critical:
e Vitamin B12 supplementation, typically via intramuscular injections.
e Monitoring neurological recovery and hematological parameters.
e Addressing underlying causes of malabsorption.

e Preventing recurrence through nutritional counseling and follow-up.

Management Strategies and Preventive Measures

Therapeutic Approaches

Treating funicular myelosis and hyperchromic anemia involves:

e Administering vitamin B12, usually starting with parenteral injections
(e.g., cyanocobalamin 1000 mcg weekly).

e Supplementing with folic acid if deficiency is also present.
e Addressing any iron deficiency or other hematological abnormalities.

e Physical therapy to improve motor function and coordination.

Preventive Strategies for Post-Gastrectomy Patients

To mitigate long-term complications:
e Regular monitoring of vitamin B12 levels.

e Prophylactic vitamin B12 supplementation in high-risk patients.



e Dietary counseling to ensure adequate nutrient intake.

e Patient education on recognizing early neurological and hematological
symptoms.

Conclusion

The case of a man developing funicular myelosis and hyperchromic anemia seven
years after stomach resection exemplifies the intricate relationship between
gastrointestinal surgeries, nutrient absorption, and systemic health.
Recognizing the signs of vitamin B12 deficiency and understanding its
neurological and hematological implications are essential for timely
intervention. Long-term follow-up and preventive strategies can significantly
improve patient outcomes, preventing irreversible neurological damage and
correcting hematological anomalies. As such, clinicians should maintain a
high index of suspicion for these complications in post-gastrectomy patients
presenting with neurological deficits or anemia. Through comprehensive
assessment and appropriate management, it is possible to reverse or mitigate
the adverse effects of vitamin B12 deficiency and enhance quality of life for
affected individuals.

Frequently Asked Questions

What is funicular myelosis, and how is it related to
hyperchromic anemia in patients with a history of
stomach resection?

Funicular myelosis, also known as subacute combined degeneration of the
spinal cord, is a neurological condition caused by vitamin B12 deficiency. In
patients with a history of stomach resection, impaired absorption of vitamin
B12 can lead to both funicular myelosis and hyperchromic anemia, as the
stomach plays a crucial role in B12 absorption.

Why can neurological symptoms like funicular
myelosis develop years after a stomach resection?

Neurological symptoms may develop years after stomach resection because
vitamin B12 deficiency can be insidious and gradual, due to the body's
limited stores and ongoing malabsorption, leading to neurodegeneration over
time even if anemia appears earlier.

What are the typical clinical features of funicular



myelosis in such patients?

Clinical features include sensory disturbances such as paresthesias, ataxia,
weakness, spasticity, and proprioceptive deficits, often along with signs of
anemia and general weakness stemming from B12 deficiency.

How is hyperchromic anemia diagnosed in patients
with suspected funicular myelosis post-stomach
resection?

Diagnosis involves blood tests showing macrocytic (hyperchromic) anemia,
elevated mean corpuscular volume (MCV), low serum vitamin B12 levels, and
possibly elevated methylmalonic acid or homocysteine levels, indicating B12
deficiency.

What are the recommended treatment approaches for
managing funicular myelosis and hyperchromic anemia
in these patients?

Treatment primarily involves parenteral vitamin B12 supplementation,
typically via intramuscular injections, along with addressing the underlying
malabsorption. Early intervention can improve neurological deficits and
correct anemia.

Can preventing B12 deficiency in post-gastrectomy
patients avoid the development of funicular myelosis
and anemia?

Yes, regular monitoring of B12 levels and prophylactic supplementation can
prevent deficiency, thereby reducing the risk of developing funicular
myelosis and associated hematological abnormalities in post-gastrectomy
patients.

Are there any long-term complications associated
with delayed diagnosis and treatment of Bl2
deficiency in such cases?

Delayed diagnosis and treatment can lead to irreversible neurological damage,
persistent sensory deficits, ataxia, and severe anemia, emphasizing the
importance of early detection and management to prevent permanent disability.

Additional Resources

Funicular Myelosis and Hyperchromic Anemia Developed in a Man 7 Years After
Stomach Resection



Introduction

The intersection of neurological and hematological complications following
gastrointestinal surgery presents a complex diagnostic challenge. Among
these, the emergence of funicular myelosis (a form of subacute combined
degeneration of the spinal cord) coupled with hyperchromic anemia
(characterized by increased hemoglobin concentration and often associated
with vitamin B12 deficiency) in a patient several years post-stomach
resection warrants meticulous investigation. This case underscores the
importance of understanding post-surgical nutritional deficiencies, their
neurological and hematological manifestations, and the necessity for early
recognition and intervention.

This article aims to systematically explore the pathophysiology, clinical
features, diagnostic approach, and management considerations for such a
clinical scenario, drawing on current literature and clinical guidelines to
elucidate the complex interplay between prior gastric surgery and subsequent
neurological and hematological disorders.

Background and Pathophysiology
The Link Between Gastric Surgery and Nutritional Deficiencies

Gastric resection, especially partial or total gastrectomy, alters normal
gastrointestinal physiology, impacting nutrient absorption. The stomach’s
role in intrinsic factor (IF) secretion is central to vitamin B12 absorption,
which occurs predominantly in the terminal ileum after complex binding
processes involving IF. Therefore, stomach resection can lead to:

- Vitamin B12 deficiency due to decreased intrinsic factor production.
- Iron deficiency anemia owing to impaired absorption of non-heme iron.
- Folate deficiency (less common but possible).

Development of Hyperchromic Anemia Post-Gastric Resection

While anemia typically manifests as hypochromic or normochromic, hyperchromic
anemia (raised mean corpuscular hemoglobin concentration, MCHC) is less
common. It may reflect:

- Vitamin B12 deficiency leading to ineffective erythropoiesis and macrocytic
anemia.

- Lipid abnormalities in erythrocyte membranes, causing increased hemoglobin
concentration per cell.

- Laboratory artifacts or measurement errors.

In classic vitamin B12 deficiency, the anemia is macrocytic and
megaloblastic, often with hypersegmented neutrophils.

Funicular Myelosis: An Overview



Funicular myelosis, synonymous with subacute combined degeneration, involves
demyelination of the dorsal columns and lateral corticospinal tracts of the
spinal cord. It is primarily caused by:

- Vitamin B12 deficiency.
- Pernicious anemia.
- Other causes: Nitrous oxide exposure, certain infections.

The deficiency impairs methylation pathways vital for myelin synthesis,
leading to neurological deficits.

Clinical Presentation
Neurological Features of Funicular Myelosis
Typically develops insidiously, with signs including:

- Sensory disturbances:

- Loss of proprioception.

- Paresthesias.

- Ataxia.

- Motor deficits:

- Spastic paralysis.

- Hyperreflexia.

- Other signs:

- Positive Romberg sign.

- Lateral corticospinal tract signs.
- Possible urinary and bowel dysfunction.

Hematological Manifestations

- Macrocytic anemia is classic; hyperchromic variants are less typical but
may occur.

- Symptoms include:

- Fatigue.

- Pallor.

- Glossitis.

- Neurological correlates may precede hematological findings.

Temporal Relation
In this case, symptoms emerged 7 years post-gastric resection, highlighting

the gradual depletion of vitamin B12 reserves and the latent nature of
deficiency progression.

Diagnostic Approach



Clinical Evaluation

- Detailed history focusing on prior gastric surgery, nutritional intake, and
neurological symptoms.

- Physical examination assessing:

- Sensory modalities.

- Motor strength.

- Reflexes.

- Coordination.

Laboratory Tests

- Complete blood count (CBC):

- Macrocytosis (elevated MCV).

- Hyperchromic features (elevated MCHC).
- Serum vitamin B12 levels.

- Serum folate levels.

- Homocysteine and methylmalonic acid:
- Elevated in B12 deficiency.

- Peripheral blood smear:

- Macrocytic, ovalocytes.

- Serological tests:

- Anti-intrinsic factor antibodies.

- Parietal cell antibodies.

Neuroimaging

- MRI of the spinal cord:

- T2-weighted images show hyperintensity in posterior columns.
- Demyelination patterns consistent with funicular myelosis.
Additional Tests

- Electrophysiological studies:

- Somatosensory evoked potentials.
- Nerve conduction studies.

Differential Diagnosis
- Multiple sclerosis.
- Other causes of myelopathy (e.g., syphilitic, traumatic).

- Nutritional deficiencies other than B1l2.
- Copper deficiency (less common).

Treatment and Outcomes

Repletion of Vitamin B12



- Parenteral administration (e.g., intramuscular cyanocobalamin):
- Initial high-dose therapy.

- Maintenance dosing.

- Oral B12 supplementation if absorption is adequate.

Addressing Hematological Abnormalities

- Correcting B12 deficiency reverses hematological and neurological deficits.
- Monitoring for improvement in blood counts and neurological function.

Prognosis

- Early intervention leads to significant neurological recovery.
- Delayed treatment may result in irreversible deficits.
- Hematological response is typically faster than neurological.

Case Reflection: Significance and Lessons Learned

This case exemplifies the importance of long-term follow-up in patients who
have undergone gastric resections. It highlights key points:

- Nutritional Monitoring: Routine assessment of vitamin B12 levels,
especially after 5 years post-gastrectomy.

- Symptom Vigilance: Recognizing early neurological signs can prompt timely
diagnosis.

- Holistic Management: Addressing both neurological and hematological aspects
concurrently.

It also underscores the need for clinicians to consider post-surgical
nutritional deficiencies as a cause of complex clinical syndromes, even years
after the initial intervention.

Conclusion

The development of funicular myelosis and hyperchromic anemia in a man 7
years after stomach resection exemplifies the profound impact of nutritional
deficiencies following gastrointestinal surgery. Vitamin B12 deficiency
remains a critical, yet often overlooked, cause of neurological and
hematological pathology in post-gastrectomy patients.

A comprehensive approach—combining clinical evaluation, laboratory testing,
neuroimaging, and prompt treatment-is essential for optimal patient outcomes.
This case reinforces the importance of long-term surveillance and nutritional
supplementation strategies in patients with gastrointestinal resections to
prevent such debilitating complications.
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