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Abstract

Objective. Cognitive dysfunction has a negative effect on cancer treatment; however, in a can-
cer setting, specific treatments can restore cognitive function. Such conditions are known as
reversible dementia, with one of these being vitamin B12 (VB12) deficiency. However, there
have been no reports of VB12 deficiency identified by preoperative evaluation in cancer
patients.
Method. We studied a patient who was referred to the Department of Psycho-oncology on
suspicion of cognitive decline prior to lung cancer surgery. Preoperative evaluation revealed
VB12 deficiency.
Results. The patient was an 82-year-old woman diagnosed with lung cancer. She also pre-
sented with cognitive decline and, therefore, was referred to the Department of Psycho-oncol-
ogy for preoperative evaluation. The patient scored 19 points on a Mini-Mental State
Examination (MMSE), which is indicative of cognitive decline. As the onset of symptoms
occurred several months previously and they were subacute, the possibility of reversible
dementia was considered. Extensive examination revealed VB12 deficiency, and VB12 replace-
ment therapy normalized the MMSE score to 25 points before surgery.
Significance of the results. When cognitive decline is observed in cancer patients, it is nec-
essary to actively evaluate the serum levels of some B vitamins, including VB12.

Introduction

Cognitive decline and dementia represent problems in cancer treatment.
Patients with dementia are characterized as older, requiring longer periods of nursing care

and longer hospital stays, and experiencing more physical dysfunction during hospitalization
(Mukadam and Sampson, 2011). Patients with dementia experience many problems including
shorter survival and higher mortality from non-cancer causes compared to patients without
dementia (Raji et al., 2008), and 24.0% of patients with severe cognitive impairment die during
hospitalization (Sampson et al., 2009).

However, there are some pathological conditions in which cognitive function can be
expected to be restored by treatment. Such conditions are known as reversible dementia,
one of these is vitamin B12 (VB12) deficiency (Ross and Bowen, 2002).

VB12 is a water-soluble vitamin required to maintain the blood and nervous systems
(Green et al., 2017). Neurological impairment due to VB12 deficiency is wide-ranging, includ-
ing motor sensory impairment, postural instability, and cognitive decline. In cases in which
neurological impairment becomes severe, subacute combined degeneration of the spinal
cord, dementia-like illnesses, and so on can occur (Grober et al., 2013; Hunt et al., 2014;
Sechi et al., 2016). Treatment involves VB12 replacement (Devalia et al., 2014).

VB12 deficiency is by no means a rare condition in patients with gastrectomy (Hu et al.,
2013). However, as far as we know, there have been no cases reported in which the cause
of cognitive decline was investigated before cancer treatment, allowing the diagnosis and treat-
ment of VB12 deficiency.

We studied a patient who was referred to the Department of Psycho-oncology on suspicion
of cognitive decline prior to lung cancer surgery, and VB12 deficiency was identified.
As a result of VB12 replacement therapy, cognitive dysfunction improved by the time of
surgery.
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Case report

An 82-year-old woman was diagnosed with lung cancer and was
briefed by a respiratory surgeon on her condition and surgery, but
her understanding of the situation appeared to be inadequate.
Therefore, the respiratory surgeon referred her to the outpatient
clinic of the Department of Psycho-oncology for preoperative
cognitive evaluation and surgical indication evaluation.

At the initial visit, the patient entered the consultation room
with her family.

When the psychiatrist asked the patient why she came to the
hospital and the name of the surgeon, she could not answer.
Her confusion was recognized, as was her inability to answer
the questions. A neuropsychological examination performed by
a psychologist produced a Mini-Mental State Examination
(MMSE) (Folstein et al., 1975) score of 19.

According to her family, the patient had suddenly become
more forgetful and her appetite had begun to decline about 2
months previously.

Physical findings showed that she was 145 cm in height,
36.6 kg in weight with the BMI of 17.3, and no weight loss had
been observed during 6 months before the initial visit.

Laboratory findings at the first visit to our center showed Hb
13.0 g/dL (reference range: 11.10–14.80 g/dL), Ht 39.4% (refer-
ence range: 35.10–44.40%), and high values for mean corpuscular
volume (MCV) 110.4 fL (reference range: 83.60–98.20 fL) and
mean corpuscular hemoglobin (MCH) 36.4 pg (reference range:
27.50–33.20 pg). No abnormalities were found in her liver or
renal function, and no brain metastases were found on head
MRI images.

As for the medical history, she had been diagnosed with rheu-
matoid arthritis 15 years previously and had continued to take
salazosulfapyridine 1,000 mg. She was not receiving any H2
blockers or proton-pump inhibitors. No history of psychiatric dis-
orders, or alcohol or drug abuse was noted. Further, she did not
show any problems with interpersonal relationships prior to the
cognitive decline.

As cognitive function had declined sharply in 2 months, it was
judged important to identify the cause of the cognitive decline.
Also, as her appetite was decreased and the store of vitamin B1
(VB1) in the body can be depleted in about three weeks
(MacLean et al., 1983), and serum VB1 measurement was per-
formed. In addition, based on the high MCV and MCH values,
VB12 and folic acid were also measured. After the measurement,
VB1 (100 mg) and VB12 (1,000 μg) were administered intrave-
nously five times.

Three days after her initial visit to the Department of
Psycho-oncology, her VB12 was found to be significantly reduced
to 101 pg/mL (reference range: 180–914 pg/mL). Therefore, oral
administration of cyanocobalamin at 750 μg/day was started.
Her VB1 level was 24 ng/mL (reference range: 24–66 ng/mL)
and folic acid was 4.1 ng/mL (reference range: 4.0 ng/mL or
over), with both being within the normal range. The patient
was negative for anti-gastric parietal cell antibodies.

Five days later, when the patient returned to the Department
of Psycho-oncology, she understood that the reason for her
visit was to receive treatment for a lung disease, and she was
able to inform the medical staff about it. Her MMSE score was
22 points, which showed improved cognitive function from
the previous test. According to her family, she was more talkative
and was able to remember things from the day before that she
used to forget.

Fifteen days after her initial visit, at her next examination at
the Department of Psycho-oncology, she was able to talk about
recent events in detail, and her facial expressions became richer.
In addition, her MMSE score further improved to 25 points,
which was within the normal range. Blood data also showed an
improved hemogram, with MCV (101.0) and MCH (33.2) values
falling to within the normal range.

At the subsequent psycho-oncological examination 23 days
after her initial visit, she responded calmly to the questions
from the psycho-oncologist with a smile, and there were no
vague answers, with her remarking that “I can do things for
myself,” and her family reported an improvement in her daily
life, such as help with her family’s requests.

Her blood test at 26 days after the initial visit showed further
improvement on hemogram with MCV (98.7) and MCH (32.6).

Twenty-nine days after the initial visit to the Department of
Psycho-oncology, a thoracoscopic left lung partial resection was
performed. No particular complications were observed after the
operation, and no delirium was developed.

Oral administration of cyanocobalamin at 750 μg/day was con-
tinued after the operation.

A blood sample taken on the 15th day post-surgery showed
normalized MCV (92.4) and MCH (30.6) values.

Three months post-surgery, her VB12 level was 878, MCV was
89.6, and MCH was 30.2, all within the normal range. No deteri-
oration in cognitive function or change in mental status was
observed. No notable gastroscopic findings were observed.

Discussion

VB12 deficiency was found as the cause of cognitive decline in a
lung cancer patient referred to the Department of Psycho-oncology.

At her first visit to the Department of Psycho-oncology, the
patient was unaware of the purpose of the visit, but VB12 replace-
ment therapy allowed recovery to the point where the purpose of
the treatment could be understood prior to surgery. Given the
risks of perioperative management associated with cognitive dys-
function, there was a possibility of complications and inoperabil-
ity during surgery without a diagnosis of VB12 deficiency.
Therefore, in this case, the accurate diagnosis and treatment of
VB12 deficiency was important for the efficient treatment of
cancer.

The discovery of VB12 deficiency was triggered by abnormally
high levels of MCV and MCH in addition to cognitive decline
over a relatively short period of 2 months. However, Hb was
within the normal range. Twenty-eight percent of patients with
VB12 deficiency have been reported to have no anemia or macro-
cytosis (Lindenbaum et al., 1988) and a completely normal hemo-
gram (Strachan and Henderson, 1965). As in the present case,
VB12 should be measured and treatment should be started
promptly for patients with high MCH and MCV levels or sudden
cognitive decline of unknown cause, even if anemia is not
observed.

In the present case, cognitive function recovered to a normal
level by the administration of VB12.

In cognitive decline caused by VB12 deficiency (Ross and
Bowen, 2002), MCV and MCH were found to return to the almost
the normal range in conjunction with improvement in cognitive
function, and VB12 was confirmed to be deficient at 150 pg/mL
or less (Stabler, 2013). Therefore, it is considered that VB12
had an effect on the cognitive decline in this case.
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This case had never shown a similar cognitive decline. The
patient was negative for anti-gastric parietal cell antibodies, and
no administration of drugs such as H2 blockers or proton-pump
inhibitors was observed. In addition, no notable endoscopic find-
ings were observed. However, given the age of the patient, it can-
not be ruled out that age-related decline in gastric acid secretion
may have an effect (Krasinski et al., 1986).

Regarding vitamin deficiency in cancer patients, cases of VB1
deficiency are more common than those of VB12 deficiency
(Isenberg-Grzeda et al., 2017). However, in this case, we only
observed VB12 deficiency, with VB1 level at the lower limit of
the normal range. We believe that the reason for this is that the
VB12 deficiency of unknown cause led to cognitive decline and
a decline in appetite, resulting in a decrease in her VB1 level.

The treatment for VB12 deficiency is the intramuscular injec-
tion of cobalamin (Devalia et al., 2014). In this case, VB1 defi-
ciency was also suspected at the same time, so VB1 and VB12
were administered intravenously. However, as a decrease in
VB12 was found 3 days after the initial diagnosis, an oral prepa-
ration having the same effect as the intramuscular injection was
added (Wang et al., 2018). It is also reported that the intravenous
administration of VB12 improved cognitive function (Kimoto
et al., 2020).

In conclusion, if oncologists observe a cognitive decline in can-
cer patients, careful differential diagnosis, such as nutritional eval-
uation including some B vitamins, is required.

References

Devalia V, Hamilton MS and Molloy AM (2014) Guidelines for the diagnosis
and treatment of cobalamin and folate disorders. British Journal of
Haematology 166(4), 496–513.

Folstein MF, Folstein SE and McHugh PR (1975) Mini-mental state. A prac-
tical method for grading the cognitive state of patients for the clinician.
Journal of Psychiatric Research 12(3), 189–198.

Green R, Allen LH, Bjorke-Monsen AL, et al. (2017) Vitamin B12 deficiency.
Nature Reviews Disease Primers 3, 17040.

Grober U, Kisters K and Schmidt J (2013) Neuroenhancement with vitamin
B12-underestimated neurological significance. Nutrients 5(12), 5031–5045.

Hu Y, Kim HI, Hyung WJ, et al. (2013) Vitamin B(12) deficiency after gas-
trectomy for gastric cancer: An analysis of clinical patterns and risk factors.
Annals of Surgery 258(6), 970–975.

Hunt A, Harrington D and Robinson S (2014) Vitamin B12 deficiency. BMJ
349, g5226.

Isenberg-Grzeda E, Shen MJ, Alici Y, et al. (2017) High rate of thiamine defi-
ciency among inpatients with cancer referred for psychiatric consultation:
Results of a single site prevalence study. Psychooncology 26(9), 1384–1389.

Kimoto K, Shibasaki B, Tamura N, et al. (2020) A case of vitamin B12
deficiency With Various psychiatric symptoms and cognitive impairment.
The Primary Care Companion for CNS Disorders 22(1). doi:10.4088/
PCC.19l02490

Krasinski SD, Russell RM, Samloff IM, et al. (1986) Fundic atrophic gastritis
in an elderly population. Effect on hemoglobin and several serum nutritional
indicators. Journal of the American Geriatrics Society 34(11), 800–806.

Lindenbaum J, Healton EB, Savage DG, et al. (1988) Neuropsychiatric dis-
orders caused by cobalamin deficiency in the absence of anemia or macro-
cytosis. New England Journal of Medicine 318(26), 1720–1728.

MacLean LD, Rhode BM and Shizgal HM (1983) Nutrition following gastric
operations for morbid obesity. Annals of Surgery 198(3), 347–355.

Mukadam N and Sampson EL (2011) A systematic review of the prevalence,
associations and outcomes of dementia in older general hospital inpatients.
International Psychogeriatrics 23(3), 344–355.

Raji MA, Kuo YF, Freeman JL, et al. (2008) Effect of a dementia diagnosis on
survival of older patients after a diagnosis of breast, colon, or prostate can-
cer: Implications for cancer care. Archives of Internal Medicine 168(18),
2033–2040.

Ross GW and Bowen JD (2002) The diagnosis and differential diagnosis of
dementia. The Medical Clinics of North America 86(3), 455–476.

Sampson EL, Blanchard MR, Jones L, et al. (2009) Dementia in the acute
hospital: Prospective cohort study of prevalence and mortality. The
British Journal of Psychiatry 195(1), 61–66.

Sechi G, Sechi E, Fois C, et al. (2016) Advances in clinical determinants and
neurological manifestations of B vitamin deficiency in adults. Nutrition
Reviews 74(5), 281–300.

Stabler SP (2013) Clinical practice. Vitamin B12 deficiency. New England
Journal of Medicine 368(2), 149–160.

Strachan RW and Henderson JG (1965) Psychiatric syndromes due to avita-
minosis B 12 with normal blood and marrow. Quarterly Journal of Medicine
34(135), 303–317.

Wang H, Li L, Qin LL, et al. (2018) Oral vitamin B12 versus intramuscular
vitamin B12 for vitamin B12 deficiency. Cochrane Database of Systematic
Reviews 3, Cd004655.

Palliative and Supportive Care 379

https://doi.org/10.1017/S1478951521000481 Published online by Cambridge University Press

https://doi.org/10.1017/S1478951521000481

	Reversible dementia due to vitamin B12 deficiency in a lung cancer patient: Relevance of preoperative evaluation
	Introduction
	Case report
	Discussion
	References


