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Vitamin B12 deficiency is common in vegetarian population in India and can present with variable Hematological 
(megaloblastic anemia), Neuropsychiatric, Mucocutaneous (glossitis, angular stomatitis), Skin (pallor, 
hyperpigmentation) and Hair changes (dry, brittle, thin, lustreless, prematurely grey). Knuckle hyperpigmentation has 
been described in vitamin B12 deficiency but usually these patients are dermatologically asymptomatic but they have 
systemic manifestations like megaloblastic anemia, pancytopenia or neurological deficits. The foreground of this study 
is highlighting the importance of knuckle hyperpigmentation as an early cutaneous sign of vitamin B12 deficiency which 
points an important clue towards the aetiology of Megaloblastic anemia.
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INTRODUCTION
Vitamin B12 deficiency is not uncommon in vegetarian 
population. Knuckle hyperpigmentation is an early marker of 
this deficiency and needs to be investigated further to know 
the entire picture better. Knuckle pad hyperpigmentation 
specifically is much more oftenly seen in contrast to diffuse 
pigmentation of the palms and/or soles in these patients. This 
study emphasizes that knuckle pad hyperpigmentation is a 
well-founded marker of megaloblastic anemia and is a clue 
for early diagnosis and prompt management, thereby 
decreasing the preventable morbidity. Herein we report 3 
cases of knuckle hyperpigmentation associated with Vitamin 
B12 deficiency.

Case 1
A 33-year-old female presented to the dermatology clinic 
with chief complaints of hyperpigmentation of dorsal aspect 
of both hands since past 3 months. There was no history of 
application of any topical steroid, drug intake, excessive sun 
exposure. She had been a vegetarian since birth. On 
examination, well demarcated areas of hyperpigmentation 
localized specifically to the knuckle pad of both hands was 
noticed. The overlying skin over the knuckles was normal and 
there were no associated complaints. 

Figure 1- Marked hyperpigmentation over knuckles and dorsa 
of hands

On lab investigations, 
Hemoglobin- 10.3 g/dl, Total leucocyte count- 7,600 , 
Platelets- 2,83,000
On peripheral smear- Normocytic normochromic anemia
MCV- 73.1 fL; MCH- 25.0 pg, MCHC- 34.2g/dl
Serum B12 level was 86.1 pg/ml (reference range: 239-931), 

On taking thorough history, clinical and lab findings, the 
diagnosis of vitamin B12 deficiency was established. Patient 
was treated with Tab. Folic acid 5 mg OD per orally daily and 
Cap. Autrin OD per orally along with Inj. Eldervit 
intramuscularly once every month for 6 months.

Case 2
38-year-old male presented with chief complaints of 
hyperpigmentation over knuckles since 1 month. He also had 
complaints of easy fatiguability, loss of appetite and bleeding 
while defecation in the last 15 days. He had been a vegetarian 
since birth. On examination, well demarcated areas of 
hyperpigmentation localized specifically to the knuckle pad 
of both hands was noticed. The overlying skin over the 
knuckles was normal. Diffuse hyperpigmentation with well-
defined multiple hyperpigmented macules were seen on 
palmar aspect of both hands.

Figure 2- diffuse hyperpigmentation with knuckle pad 
hyperpigmentation

Figure 3- hyperpigmented macules over fingers and palmar 
aspect
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Lab findings- 
Hemoglobin- 5.2 g/dl, Total leucocyte count- 3100, Platelets- 
47,000
MCV- 106.7 Fl, MCH- 38.4 pg, MCHC 36 g/dl
On peripheral smear- red blood cells- Macrocytic 
hypochromic anemia with reduced platelets on peripheral 
smear
Vitamin B12 levels- 77 pg/ml (reference range: 239-931), 
Retic count- 0.5%

Treatment- 
Patient was started with Tab. Folic acid 5mg OD per orally 
along with Cap. Autrin OD per orally. Patient was given Inj. 
Eldervit intramuscularly once a week for 6 weeks followed by 
once a month for 12 months. Patient was also transfused with 
III ® PCV on alternate days.

Case 3 
31-year-old male presented to the dermatology clinic with 
chief complaints of easy fatiguability, dyspnoea on exertion 
and diffuse hyperpigmentation over dorsa of both hands. On 
examination, hyperpigmentation localized over the knuckle 
pads with normal overlying skin. Diffuse hyperpigmentation 
with dusky-hyperpigmented macules over noted on palmar 
surfaces of both hands.

Figure 4- knuckle pad hyperpigmentation with diffuse 
hyperpigmentation over both dorsal and palmar aspect of 
hands

Figure 5- knuckle pad hyperpigmentation
 
On lab investigations-
Lab findings- 
Hemoglobin- 2.9 g/dl, Total leucocyte count- 2000, Platelets- 
23,000
MCV- 124.7 fL, MCH- 43.1 pg, MCHC 34.6 g/dl
On peripheral smear- red cells- Macrocytic hypochromic 
anemia with markedly reduced platelets on peripheral smear
Serum Vit. B12 levels- 69 pg/ml (reference range: 239-931)

DISCUSSION-
The deficiency of vitamin B12 often manifests as hematological, 
mucocutaneous and neurological findings. Pigmentary 
changes in the form of pigmentation of knuckles, oral mucosa, 
and Addisonian pigmentation have also been described [1]. 

Vitamin B12 deficiency commonly occurs in vegetarians as 
the important sources of vitamin B12 are animal products [2]. 
Vegetarian diets can be classified as lacto- vegetarian, ovo- 
vegetarian, lacto-ovo-vegetarian or vegan. Vegan diets have 
very low cobalamin content [3]. The recommended dietary 
allowance for a standard adult is 2.4µg/day. In our study, we 
observed a strong association of cutaneous hyperpigmentation 
particularly the knuckle pad pigmentation as an early and 
consistent feature of vitamin B12 deficiency associated with 
megaloblastic anemia. 

Vitamin B12 deficiency can commonly present with 
megaloblastic anemia, anorexia, weight loss, fatigue, 
orthostatic hypotension, paraesthesias and subacute 
combined degeneration of spinal cord [4], [5]. 

The pathophysiologic mechanism associated with 
hyperpigmentation in B12 deficiency seems to be complex 
and is poorly understood [6]. Three hypotheses proposed 
regarding pathophysiology of B12 deficiency- induced 
hyperpigmentation are first, decrease in reduced form of 
glutathione increasing the activity of tyrosinase; second, 
defective melanin transfer between melanocytes and 
keratinocytes; and finally, disturbed melanin distribution due 
to megaloblastic changes in the keratinocytes [7]. 

For these patients we chose both oral and parenteral therapy 
simultaneously along with blood transfusions. It has been 
demonstrated in several studies that oral supplementation is 
as effective as intramuscular injections, and oral therapy can 
be utilized even in cases of pernicious anemia [8]. However, it 
must be noted that patients with severe neurological deficits 
or critically low levels of vitamin B12 should be treated with 
parenteral therapy, to ensure rapid replenishment of body 
stores to prevent irreversible consequences. Such patients 
can later be shifted to oral therapy [8]. The usual improvement 
of mucocutaneous findings within weeks with complete 
resolution in a few months following correction of this 
deficiency motivates patient's compliance to maintain 
adequate dietary/pharmacologic intake [9].

As this hyperpigmentation often resembles that seen in 
Addison disease, hypocortisolemia should be ruled out [1]. 
Knuckle pigmentation may occur even before the development 
of hematological and neurological complications. Therefore, 
clinicians especially dermatologists must be aware of this 
sign so that such cases may be diagnosed and treated early.

CONCLUSION
This study emphasizes the fact that Vitamin B12 deficiency is 
very common in vegetarian people but there is lack of 
awareness in the society for the same. Knuckle pad 
hyperpigmentation can be an early yet reliable marker for 
detection of Vitamin B12 deficiency for dermatologists. This 
may lead to early diagnosis and prompt management of such 
cases thereby decreasing the preventable morbidity.
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