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Abstract. It has been widely believed that decreased cerebral blood flow (CBF), known to occur in Alzheimer’s disease (AD),
is the result of neuronal degeneration that causes a decrease in the need for adequate CBF. There is new interest in the idea,
however, that it is not neuronal degeneration that leads to decreased CBF to critical neurons, but it is the decrease in CBF which
is the cause of the neuronal deterioration seen in AD patients. In order to increase CBF to the AD brain, an operation called
omental transposition has been developed in which an intact elongated omental pedicle, when placed directly on the brain,
provides additional CBF and other biological nutrients to the brain. It is understandable that AD patients are awaiting a method
to control their disease, but this may take years to become available. Placing the omentum on the AD brain has demonstrated
increased CBF which may be the reason that several studies have shown that omental transposition to the brain can improve the
cognitive ability of AD patients who have undergone the operation. What is needed is a prospective controlled study that could

scientifically establish the benefit of the procedure.
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A report in the June 10, 2010 issue of the New Eng-
land Journal of Medicine (NEJM) carefully covered
the clinical problems, strategies, and evidence related
to Alzheimer’s disease (AD) [1]. The subject is of
extreme importance since 1,000 new cases of AD are
reported daily throughout the United States [2]. The
cause of AD remains unknown, but what is accepted
is that in the AD brain there are three neuronal states:
normally functioning neurons, dead neurons, and neu-
rons that are slowly deteriorating. If a method was
available to support the integrity of the deteriorating
neurons, one might expect that the ravages of AD could
be temporarily stabilized or even improved.
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There is a continuing belief among many researchers
of a relationship between the presence of amyloid
plaque burden within the brain and the development of
AD. The major component of these amyloid plaques is
amyloid-[3 protein (A) which has led to the belief that
it is this protein that is responsible for the development
of AD. Increasing evidence is accruing, however, that
amyloid plaques are the marker but not the underly-
ing cause of AD and that cerebrovascular insufficiency
may be the basis for the development of the disease [3].

Also theorized is that cerebral cholinergic deficiency
may play a key role in the cognitive loss seen in
AD patients. This idea is the basis for the contin-
uing widespread use of cholinesterase inhibitors in
AD which are drugs that are believed to impede the
enzyme cholinesterase from breaking down acetyl-
choline (ACh). ACh is the neurotransmitter that is
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believed to be deficient in producing cholinergic
transmission within areas of the brain involved with
cognition and memory. This concept concerning ACh
deserves consideration.

Choline acetyltransferase (ChAT) is the enzyme
which is instrumental in the synthesis of ACh and
serves as the specific marker for cholinergic neurons.
If a lower level of ACh might be the basis for AD, one
would expect concentrations of ChAT to be depressed
in AD patients as compared to normal controls. Studies
of patients with mild cognitive impairment (MCI) and
moderate AD were found to have ChAT levels which
were no different than levels found in non-demented
aging patients. ChAT levels were found elevated in the
frontal cortex and hippocampus in patients with early
MCI but were found reduced only in patients at the end
stage of AD [4].

In the NEJM paper [1], donepezil (Aricept) was
the preferred drug to be administered to patients with
late MCI and early AD, with this drug being given
5mg at night and raised to 10mg if the drug was
well tolerated. It was advised that the drug be contin-
ued and the patient closely followed clinically along
with repeated neurophysiological assessment over a
two year period [1]. In spite of this hopeful but lim-
ited advice, cholinergic inhibitors continue to be the
common method for the treatment of AD patients.
Many of these cholinesterase-inhibitor drugs, how-
ever, show only a marginal benefit over a six month
period and only a minimal percentage point improve-
ment in the Alzheimer’s Disease Assessment Scale
[5]. Along with these limited functional improvements
were adverse side effects reported by many patients [6].
Such results give little hope to many patients and care-
takers involved with AD. In fact, the New York Times
on June 24, 2010, said “There is no treatment to stop
or slow the progress of AD.”

For many years it has been theorized that the
decrease in cerebral blood flow (CBF), whichis present
in AD, is the result of neuronal degeneration within
the AD brain that decreases the continued need for
CBF. One might look at this in a different way; namely,
that AD is not the result of neurodegeneration which
decreases the need for CBF, but conversely it is the
decrease in CBF which directly causes neural degen-
eration. This concept has led to increasing interest in
the idea that cerebral hypoperfusion could be the basis
for AD.

There is an approximate 0.5% per year decrease in
CBF and blood velocity as one ages, which is a normal
aging phenomenon [7]. In addition, there are other risk
factors associated with aging that further decrease CBF

such as hypertension, diabetes, and coronary artery
disease. This decrease in CBF leads to inadequate
oxygenation, lowered glucose levels, and limitation of
biological substances normally delivered to the brain,
which are crucial for survival of key neurons that are
involved in the development of AD. If specific neu-
rons, such as those involved in learning and memory,
are deprived of optimal blood flow and biological sub-
stances that are carried by the blood flow, a serious
disruption occurs in the intracellular energy system
within the neuron itself. This disruption directly affects
the intraneural mitochondria and endoplasmic reticu-
lum, which has a decreasing effect on the production
of adenosine triphosphate (ATP) (the energy source of
a neuron). A reduction of ATP caused by a decreased
CBF produces a negative effect on intracellular protein
metabolism resulting in the production and accumula-
tion of intracellular-extracellular A peptide [3, 8]. If
a mass of neurons located in specific and critical areas
in the brain (such as the hippocampus) lose neuronal
energy over an extended period, this situation may
eventually result in dementia of the AD type. These
series of events strongly suggest that amyloid plaque
is not the cause of AD but is the marker of the disease.

As interest in amyloid plaques is slowly losing con-
sideration as being the cause of AD [3], the possibility
that the basis for the disease is decreased CBF is
steadily increasing. Suggestive of this is a phase con-
trast MRI study which measured the total volume of
CBF that flowed to the brain of AD patients through
the internal carotid and basilar arteries. A significant
decrease in the volume of blood flow through these
arteries was noted in AD patients who exhibited a
mean blood flow of 442 ml/minute as compared to a
mean blood flow of 551 ml/minute in non-demented
age-matched subjects (p <0.001). Comparable studies
in a younger age group of normal subjects (median age
29 years) by this phase contrast MRI study demon-
strated an even higher mean blood flow of 742 ml/
minute [9, 10].

The above study clearly showed a marked CBF de-
crease to the brains of elderly and AD patients as com-
pared to young individuals. The idea that decreased
CBF can lead to neuronal death and eventual AD is not
new. It was first raised by de la Torre in 1993 [11] and
again in a more recent publication where it was stated
that “chronic or transient suboptimal brain perfusion
can well contribute to the metabolic perturbations that
are responsible for the lesions characteristic of AD”
[12].

An additional study suggested that decreased CBF
was not the only cause of AD, but the velocity of the
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decreased CBF could also be implicated in AD devel-
opment [13]. This was based on the findings of several
thousand demented and non-demented elderly patients
who demonstrated that decreased CBF coupled with
diminished CBF velocity both apparently had a neg-
ative effect on ischemic sensitive neurons located in
critical areas of the brain such as the hippocampus. As
the volume of blood and its velocity diminishes to the
brain, one can visualize the widespread neuronal dete-
rioration that could lead over time to the development
of AD.

There are additional risk factors causing cerebral
hypoperfusion which may have the potential to cause
AD. Histochemical studies have shown that brain
capillaries in AD patients lose their structural configu-
ration and eventually become twisted and kinked [14].
This change in capillary structure markedly affects the
microcirculatory flow pattern through these vessels.
Normally, blood flow through capillaries is laminar, but
when the capillary loses it shape and becomes irregular
in shape, as seen in capillary vessels in AD, the blood
flow pattern through these blood vessels reverts from
normal linear flow to abnormal disturbed flow. As this
irregular blood flow movement passes through abnor-
mally shaped capillaries, it becomes another factor that
decreases CBF to critical neurons located within the
brain.

Additional histological changes are present within
the vessel wall of capillaries in an AD brain that lead
to cerebral hypoperfusion. These include basement
membrane thickening, endothelial cell compression,
perycyte degeneration, and vessel luminal distortion
[15]. These physical presentations cause compression
of the endothelial cells that line the walls of the capil-
laries. This compression causes a compromise of nitric
oxide production that normally occurs within these
endothelial cells which is important since it is nitric
oxide production and release that controls the vascu-
lar dilation that allows for an increase in CBF. When
endothelial cells are adversely affected, the lumen of
arterioles loses its ability to dilate and CBF becomes
limited. The above factors make for a strong possibil-
ity that they may be instrumental in the development
of AD pathology.

TREATMENT MODALITY

If there is the possibility that decreased CBF could
be the cause of AD, every effort should be made to
discover techniques that might increase blood flow to
the brain. Unfortunately, there is no known method

at present to introduce large volumes of blood into the
brain except for an operative procedure in which a pedi-
cled vascularized omentum is placed directly upon the
brain. The operation is known as omental transposition.
This surgical procedure has been shown to add a large
volume of blood to the human brain over an extended
period of time [16]. This procedure, when performed
on AD patients, resulted in the reversal of symptoms in
9 of 25 AD patients [17]. Additional studies involving
omental transposition also resulted in reversal of AD
symptoms [18, 19].

Omental transposition to the brain of AD patients
has been well described, and basically involves surgi-
cally elongating an intact pedicled omentum, which is
brought up through a subcutaneous tunnel on the chest
wall and along the lateral neck up to the brain. A cran-
iotomy is performed and, after opening the dura, the
omentum is simply laid directly on the brain. It is not
operatively difficult. The operation has resulted in the
clinical improvement that is believed to be due to the
introduction into the brain of increased blood flow [16],
as well as neurotransmitters [20], nerve growth factors
[21], and vascular endothelial growth factor (VEGF)
(the most angiogenic substance in the human body)
with its greatest concentration located in omental tis-
sue [22]. Additional studies have shown the presence
of large numbers of stem cells in the human omentum
[23].

Omental transposition is not a cure for AD, but it
has been shown to lead to cognitive and functional
improvement in patients with changes lasting up to 3
to 4 years. One can speculate that if patients could
receive the operation in the late stages of MCI or early
AD, there is the expectation that a large number of these
patients would show improvement that would last for
a longer period than has previously been observed.

Omental transposition requires surgery, and there
is no question that a pharmaceutical approach to AD
would be highly preferable to any surgical procedure.
Great amounts of time and money have been spent at
many centers throughout the world in the search for
such a pharmaceutical method to address the adverse
cognitive and neurologic change associated with AD.
The crucial question for AD patients and their care-
takers, however, is how much time it may take for
the pharmaceutical industry to develop such a drug.
Waiting years to produce such a drug to treat the dis-
ease is obviously a painful experience for AD patients
and their caregivers. Omental transposition has been
proven clinically beneficial for such a treatment which
raises the question as to whether the operation should
be presented by doctors to their AD patients.
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A recent publication has stated that “Alzheimer dis-
ease is incurable” [24]. I do not believe this. Dead
neurons obviously cannot be retrieved, but neurons that
are in the process of deterioration might be stabilized
leading to improved intracellular energy production
and cognitive function. A rigidly controlled study
involving omental transposition to evaluate its effect
on AD patients seems critically important and more
than justified. It would mean a great deal to an AD
patient and his or her caretaker to learn that there is a
form of treatment that had been carefully studied which
has led to cognitive improvement.

The ability of a patient to face an overwhelming
medical problem such as AD would be well addressed
if the individual learned that there was a form of
treatment for such a devastating disease. Omental
transposition is a procedure that can now be offered
to an AD patient with the idea that the procedure has
the potential to prove beneficial. It is understandable
that individuals rarely wish to have an operation, but
until a pharmaceutical method becomes available to
prevent or control AD, omental transposition is a pro-
cedure that can have a positive effect on the disease. It
is an operation that can be performed today.
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