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Abstract: Up to date, almost all researchers consider that there is still no effective therapy for neurodegenerative 
diseases (NDDs) and therefore, these diseases are incurable. However, since May 1998, we know that a progres-
sive ischemia in the medial temporal lobes and subcommissural regions can cause Alzheimer’s disease; because, 
in contrast to this, its revascularization by means of omental tissue can cure or improve this disease. Likewise we 
observed that the aging process, Huntington’s disease, Parkinson’s disease, and Amyotrophic lateral sclerosis; all 
of them are of ischemic origin caused by cerebral atherosclerosis, associated with vascular anomalies and/or envi-
ronmental chemicals. On the contrary, an omental transplantation on the affected zone can stop and improve these 
diseases. For these reasons, I believe that NDDs, are wrongly classified as neurodegenerative disorders. 
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Introduction 

Up to now, neurodegenerative diseases (NDDs) 
are defined as hereditary and sporadic condi-
tions, which are characterized by progressive 
nervous system dysfunction, ie., when neurons 
in the brain and spinal cord begin to deterio-
rate. Thereby, almost all researchers conclude 
that NDDs are incurable and debilitating condi-
tions that result in progressive degeneration 
and/or death of neurons [1-3]. By contrast to 
these conclusions, my colleagues and I have a 
different opinion, based in neurosurgical expe-
riences into patients with NDDs whom received 
omental transplantation (Free graft with vascu-
lar microanastomoses) [4-6].

We choose the omentum, because it is the best 
tissue for developing vascular connections with 
underlying and adjacent zones, and through 
these neovessels (revascularization), the 
affected nervous tissue receives an increase in 
blood flow, oxygen, neurotransmitters, neuro-
trophic factors, adipocytokines, and omental 
stem cells [4-7]. Thus, the function of neurons 
and axons in the residual tissue in ischemia 
and ischemic penumbra improvement and later 
on, because of neuronal regeneration [8, 9] 

and neurogenesis [7-11]. In 2004, I presented a 
hypothesis (Figure 1) about the neurodegener-
ative mechanism caused by cerebral athero-
sclerosis and action of environmental chemi-
cals in specific zones of the encephalon, in 
order to cause the so-called NDDs [5]. Now, I 
present to a group of patients who were treated 
previously as NDDs and after omental trans-
plantation, all of them experienced neurological 
improvement.

Aging 

Biological aging is a process opposed to growth 
and development in a person, which produce 
physical, psychological and social changes with 
age; due to a gradual loss of cells in all parts of 
the body, especially in skin, cardiovascular sys-
tem, nervous system and connective tissue, 
among other systems. There are several theo-
ries on the cause of aging, from to be pro-
grammed in the genes and the radiation solar, 
on the other hand. However, in 1981 was 
reported the evidence most convincing about a 
direct correlation between decreasing growth 
hormone (GH) levels and the aging process 
[12], and nine years later on, the same authors 
reported rejuvenation in persons over 60 years 
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Figure 1. Ischemic events occurred in the affected zone in each one of NDDs. Before the Neurodegenerative pro-
cess occur the formation of free radicals, and the oxidative stress is caused by an imbalance between the oxidant 
and antioxidant (endogenous defenses) systems in favor of the oxidants.

of age after the subcutaneous administration 
of biosynthetic human GH [13]. Since then and 
to date, four therapeutic methods are used 
against aging: 1) administration of exogenous 
GH; 2) administration of exogenous growth hor-
mone-releasing hormone (GHRH); 3) adminis-
tration of secretagogue products, and finally, 4) 
hypothalamic revascularization [13-16]. The 
fourth therapeutic method is based in histologi-
cal and neurosurgical observations into the 
producing hypothalamic nuclei (lowermost por-
tion of the ventromedial nuclei, arcuate nucleus 
and both tuber cinereum) of GHRH [15-20]; 
especially the arcuate nucleus constituted by 
GHRH, Luteinizing hormone releasing hormone 
(LHRH), vasoactive intestinal peptide (VIP), 
neuropeptide Y (NPY) and proopiomelanocortin 
(POMC) neurons, as well as ependymal cells 
and tanacytes [16, 21]. For these reasons, to 
exist regressive changes in the arcuate nucleus 
with the aging [17-20] and by contrast, rejuve-
nation after omental transplantation on the 
optic chiasma, carotid bifurcation and anterior 
perforated space (APS) [15, 16, 21]; I believe 
that the aging process must also be considered 
as neurodegenerative disease. In the Figure 2, 
I diagram the pathophysiology and treatment of 
the aging process. This disease [22] is initiated 
in the arcuate nucleus by progressive ischemia, 
due to atherosclerotic plaques located at the 
mouths of the collateral branches (especially of 
the superior hypophyseal arteries) originating 
from the supraclinoid carotids [15, 21-23] and 
associated to anatomical variants of the circle 

of Willis [20, 24, 25]. Thus, the synthesis and 
secretion of GHRH and LHRH decline with age.

Since the first patient reported [15] and to date 
[21]; we have analysed the rejuvenation into 38 
patients whom received omental transplanta-
tion on the carotid bifurcation and APS. In 32 
(84.21%) of 38 patients. we observed different 
degrees of rejuvenation and in the rest, the 
changes were uncertain or null. The scarce or 
absence of clinical data of rejuvenation into the 
other 6 patients was related with dilation of the 
third ventricle [21]. These results indicate that 
the degree of rejuvenation is related with the 
amount of neurons in the arcuate nucleus and 
its functional recovery, after the revasculariza-
tion by means of the omentum. In addition to 
this, I think that neurogenesis in the arcuate 
nucleus and adjacent áreas may be provoked 
by omental stem cells [7, 11] and neural stem 
cells starting from undifferentiated cells locat-
ed in the subventricle zone (SVZ) [10, 26, 27]; 
especially mesenchymal stem cells derived 
from the omentum, because seems that neural 
stem cells in the hypothalamus are scarce or 
do not exist [22, 28]. That is, we can induce 
neurogenesis and neuronal regeneration in the 
arcuate nucleus [9, 21, 28, 29], after to place 
omental tissue on the carotid bifurcation and 
APS. For these reasons, unlike the three first 
therapeutic methods against aging [16, 21], 
our surgical procedures improvement the func-
tion of the residual arcuate nucleus and adja-
cent zones. Therefore, hypothalamic revascu-
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Figure 2. Schematic representation of the aging process and its treatment. GH, growth hormone. GHRH, growth 
hormone-releaseng hormone. IGF-1, insulin-like growth factor-1. Hypotalamic revascularization favours the synthe-
sis and secretion of endogenous GHRH and GH. Adapted from reference 16.

larization against aging is a reconstructive or 
physiological method.

Huntington’s disease 

All researchers inform that Huntingto’s disease 
(HD) is a neurodegenerative genetic disorder in 
about 90 to 95% of cases and in the rest, it are 
sporadic cases [30-32]. The genetic defect on 
the short arm of chromosome 4 was reported 
in 1983 by Gusella and colleagues [33]. Mean 
age at onset of symptoms is between 30 and 
50 years [34], but can begin at any age from 
infancy to old age. When the disease onset 
before age 20, the condition is called juvenile 
HD. The early stage (mild HD) of this disease is 
characterized by 1) uncontrollable movement 
of the arms, legs, head or face so-called chorea 
(typical course, because this symptom is the 
cardinal change of HD) or 2) behavioral and 
personality changes (atypical course) charac-
terized by depression, irritability, anxiety and 
hallucinations, among other psychiatric chang-
es. Both data as initial symptoms [5, 30, 
34-36]. To date, all authors conclude that there 

is no cure for HD [30, 32, 34]. Some authors 
have performed medical treatment with tetra-
benazine [37], and surgical procedures such as 
transplantation of embryonal [38] or fetal [39, 
40] striatum into both the caudate and puta-
men of HD patients. Likewise, other authors 
have used stem cells therapy [41] and deep 
brain stimulation [42] into the striatum in 
patients with HD. These medical or surgical 
procedures can help manage some of the 
symptoms, but can not slow down or stop this 
disease.

Based in an anatomo-clinical correlation [36, 
43]; we have used omental transplantation to 
treat this disease. Case 1, on July 1999, my col-
leagues and I transplanted omental tissue to a 
35-year-old man with advanced HD, character-
ized by to be confined to bed, decorticate pos-
ture, bruxism, severe dysarthria, difficulty swal-
lowing, lack of concentration, short-term me- 
mory impairment and choreic movements in 
the hands, feet, face and trunk [36]. In addition 
to these neurological data, the patient was mal-
nutrition. Moreover, the patient had 9 close 
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carotids [36, 45, 46]. During surgery, we made 
important observations: 1) moderate athero-
sclerosis of the supraclinoid carotids and its 
terminal branches; 2) exsanguinated and col-
lapsed Heubner’s recurrent arteries (Case 1) or 
absence of the left Heubner’s recurrent artery 
(Case 2); 3) absence of the anterior communi-
cating artery, and 4) several exsanguinated and 
collapsed anterior perforating arteries. The 
omentum was placed on the optic chiasma, the 
carotid bifurcation and APS [36, 44]. The 
patients experienced improvement beginning 
12 hour after surgery (Case 2) and third postop-
erative day (Case 1). Up to six months after 
operation, the first patient showed moderate 
improvement of the choreic movements, he 
experienced improvement in short-term memo-
ry, his mastication and swallowing were almost 
normal and he walked with or without assis-
tance. However, the patient died suddenly as a 
result of aspiration pneumonia. In this patient, 
neurological improvement was better during 
the first weeks after the surgery than in the 
ensuing months. In the second patient, the cho-
reiform movements decreased, and her facial 
expression improved 50%. However in approxi-
mately 21 hours after surgery, the patient died 
at the hospital due to a post-traumatic cerebral 
hemorrhage. This woman attempted to walk 
without assistance, but she suffered fallen and 
craneal trauma.

These clinical, tomographic and surgical find-
ings indicate that the early stage of HD is 
caused by progressive ischemia in the intrapa-
renchymal territory of the Heubner’s recurrent 
and/or anterior perforating arteries, as result of 
atherosclerotic plaques located at the mouths 
of these arterial branches, and associated to 
anatomical anomalies of the circle of Willis [5, 
24, 36, 47]. Because, in contrast to this, the 
function of the residual nervous tissue in the 
setting of ischemia and ischemic penumbra 
can improve if the circulation through the omen-
tum is restored and later, because of neuronal 
regeneration [44, 45, 48] and neurogenesis [7, 
10, 41]. Neurological improvement in the case 
1, is beyond doubt an example of absence of 
the genetic factor in this disease. By contrast, 
we believe that the genetic factor may be relat-
ed with anatomical anomalies of the circle of 
Willis [24, 47, 49-51] and a predisposition of 
the endothelium of these vessels toward some 
toxic agent [34, 35, 52-54].

Figure 3. Postoperative CT scan with contrast ob-
tained 3 months after surgery, showing the presence 
of omental tissue over the left sphenoid ridge, optic  
chiasma, carotid bifurcation and anterior perforated 
space, in a 75-year-old woman with mild AD. Adapted 
from reference 70.

relatives (maternal grandmother, mother, five 
of seven brothers, an aunt and a niece) with the 
same disease. In 8 of these families, the dis-
ease began between the ages of 25 and 38 
years [36]. A preoperative computed tomo-
graphic (CT) scans revealed atherosclerosis of 
the circle of Willis and symmetrical dilation of 
the ventricular system with atrophy of the cau-
date nuclei [21, 36]. In the same way, we 
observed atherosclerosis in the supraclinoid 
carotids as well as the circle of Willis on CT 
studies in another three familial cases of HD 
[44]. Case 2, on March 2008, we operated 
other patient with sporadic HD. A 70-year-old 
woman with mild HD [45] for the prior 10 years 
experienced depression and attempted sui-
cide. Four years later, she presented chorei-
form movements which increased with stress 
and decreased during sleep. A preoperative CT 
scans and magnetic resonance imaging (MRI) 
revealed atherosclerosis of the supraclinoid 
carotids (or C4 segments of the internal carotid 
arteries), slight cortical atrophy, and slight atro-
phy of the caudate nuclei.

Through a left pterional-transsylvian approach 
in both cases, we located the supraclinoid 
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Figure 4. Biosynthesis of dopamine (DA) and noradrenaline (NA) in a catechol-
aminergic neuron. L-tyrosine (L-tyr), moleular oxygen (O2), tetrahydropteridine 
(TP), superoxide radical (O-

2), superoxide dismutase (SOD), Dopa decarboxylase 
(Dopa-DC), dopamine beta hydroxylase (DBH), glucose (G), proteins (P), and lip-
ids (L) are shown. Therefore, a decrease in blood flow in the capillary is the key 
in the pathogenesis of PD. Adapted from references 108 and 120.

Therefore, although all researchers affirm that 
HD is an autosomal dominant inherited disease 
and there is no cure [30, 31, 34, 39]; the post-
operative evolution of our patient with familial 
HD [36, 44] put in doubt this asseveration. On 
the contrary, we believe that this disease is 
caused by progressive ischemia, in the intrapa-
renchymal territory of the recurrent arteries of 
Heubner (head of the caudate nuclei and ros-
tral portion of the putamen) [49-51] and ante-
rior perforated arteries [36, 49]. Thus, the dete-
rioration of the blood flow in the recurrent 
arteries provoke abnormal and unusual move-
ments, whereas the subcommissural regions 
are involucrate with psychiatric disturbances 
[5, 34, 36, 42, 48].

Alzheimer’s disease 

There are two types of Alzheimer: 1) Primary 
Alzheimer or Alzheimer’s disease (AD), whose 
cause is not known [55-57], and 2) Secondary 
Alzheimer, to previous atherosclerosis at the 
supraclinoid carotids and circle of Willis is asso-
ciated with inflammation in the chiasmatic cis-
tern due to traumatic brain injury [58, 59], cys-
ticercosis [60-62], cryptococcal [63-65], and 
tuberculous [65] meningitis, among other fac-
tors. So, the collateral arteries of the supracli-
noid carotids can be affected by mild to severe 
basal exudate [64, 65]. AD is considered as a 
progressive brain disease and classified also, 
as neurodegenerative disorder.

Between January 1998 
and July 2013, we have 
atended to 192 patients 
with AD. There were 148 
women (77.08%) and 44 
men (22.92%), especially 
were postmenopausal wo- 
men [66-68]. Unlike the 
clinical criteria establised 
by the National Institute of 
Neurological and Com- 
municative Disorders and 
Stroke (NINCDS) and the 
AD and Related Disorders 
Association (ADRDA) for 
the diagnosis of AD [69]; 
since 1999, we used a 
viewpoint different [66, 68, 
70]. First, the 192 partici-
pants were divided into 
three groups with regard to 

its clinical variety: Sporadic cases (76.05%); 
uncertain cases (17.70%), and 3) familial cases 
(6.25%). That is, the 93.75% of AD patients 
were non-genetic cases. Second, as the clinical 
findings appeared of manner sequential and 
progressive, the clinical stage was divided in 
mild (52 cases), moderate (108 cases) and 
advanced (32 cases) degree. We put special 
attention to the transition zone between “nor-
mal aging” and the onset of the symptoms [16, 
56, 71]. The prospective and retrospective 
analysis performed of the early stage (mild AD) 
in the 192 participants, it was characterized by; 
1) progressive loss of recent memory in 75% of 
cases (typical course, because this symptom is 
the cardinal change of AD), and 2) behavioral 
and personality changes in 25% (atypical 
course). Both data as initial symptoms, and 
with less frequency, associated with olfactory 
and gustatory (16.60%) or visual (7.80%) defi-
cit, among other symptoms as insensitivity to 
pain and temperature, insomnia, isolation, anx-
iety, somnolence and depression, etc. In all 
cases, the onset of the symptoms was insidi-
ous, course undulating (periods of clinical 
improvement alternated with those of worsen-
ing) and progressive.

In the 52 mild AD patients, the CT and/or MRI 
scans showed two important findings. First, 
normal cerebral parenchyma or slight cerebral 
atrophy that was normal for the age, and 
Second, atherosclerosis at the supraclinoid 
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carotids, the circle of Willis and at the basilar 
artery. On the contrary, neuropsychological 
tests in 136 patients revealed clinical data of 
dementia. Therefore, the diagnosis of mild AD 
was clinical and by contrast, auxiliary studies 
as CT and MRI scans proportioned little aid [66, 
68, 70-74]. In addition to the clinical data of 
mild AD; the 108 moderate AD patients pre-
sented [66, 70, 74, 75]: 1) slight or moderate 
impairment of higher cortical functions (apha-
sia, apraxia,agnosia); 2) posture and/or gait 
disturbances; 3) motor and sensory impair-
ment; 4) the diagnosis of dementia was obvi-
ous, and 5) slight or moderate cerebral atrophy 
demonstrated by CT and/or MRI scans. Other 
auxiliary studies as single photon emission 
computed tomography (SPECT) were observed 
only in 8 cases. CT scans findings demonstrat-
ed atherosclerosis at the supraclinoid carotids 
as well as at the circle of Willis.In the familial AD 
patients [67, 76], the tomographic findings 
were similar to the sporadic AD cases. The 32 
advanced AD patients was characterized by 
severe disturbances of motor, sensory or 
sphincter functions and associated to be con-
fined to bed, malnutrition and weight loss. CT 
scans showed severe cerebral atrophy [66, 70].

Of the 192 patients attended, only we have 
transplanted omental tissue in 29 patients. 
Eight cases with mild AD and 21 with moderate 
AD, in accordance with a surgical technique 
published previously by us [46, 70, 74, 75, 77]. 
Carotid bifurcation and the APS were located 
through a pterional-transsylvian approach. Du- 
ring surgery we found: 1) moderate or severe 
atherosclerosis in the supraclinoid carotids; 2) 
anatomical variants in the anterior choroidal 
and anterior perforating arteries; 3) a variable 
number of exsanguinated and collapsed ante-
rior perforating arteries; 4) some perforating 
branches with residual blood flow centripetal to 
the origin of the vessels, and 5) cerebral atro-
phy within the surgical zone in the 21 patients 
with moderate AD, especially the medial tem-
poral lobes. Previous end-to-end anastomoses 
by invagination between the superficial tempo-
ral vessels and the gastroepiploic vessels of 
the omentum [78, 79], the omental tissue was 
placed on the optic chiasma, carotid bifurca-
tion and APS. Neurological improvement in our 
8 patients with mild AD began on the first or 
third day after surgery and they remained 
symptom-free starting from two weeks. At pres-

ent several months or years later, their quality 
of life in 7 patients is good, they participate in 
activities of daily living similar to any normal 
persons of their age, and without medical treat-
ment for AD. Moreover, all patients experienced 
rejuvenation [21, 70]. Likewise in the 21 mod-
erate AD patients, we observed neurological 
improvement since the first days after surgery, 
and it was better during the first weeks than in 
the following months or years. The degree of 
improvement was different between the pa- 
tients and currently, they present a neurologi-
cal improvement about 50 to 80% in relation to 
preoperative clinical data [70, 74, 75]. More- 
over, 18 of 21 patients experienced some data 
of rejuvenation.

We believe that the complete reversal (cure) of 
the symptoms in the mild AD patients was due 
to revascularization of the subcommissural 
regions (constituted by the substantia innomi-
nata, olfactor tubercule, islands of Calleja, diag-
onal band nuclei, nucleus accumbens, septal 
nuclei and fiber bundles) [43, 80], and medial 
temporal lobes (constituted by the hippocam-
pal formation, entorhinal regions and the amyg-
daloid bodies) [81-83]. Shortly after this, sec-
ondary to neurogenesis in the underlying and 
adjacent zones to the omentum [7, 27, 70]. So, 
we think that the onset of the symptoms in AD 
are due to progressive ischemia in the intrapa-
renchymal territory of the anterior choroidal 
[84, 85] and anterior perforating arteries 
caused by atherosclerotic plaques located at 
the mouths of these collateral branches origi-
nated from the supraclinoid carotids [70-72, 
86]. In the Figure 3, I present a postoperative 
CT scans in a 75-year-old woman with mild AD 
who experienced cure of this disease [75, 77]. 
She was the first patient operated [77]. 
Likewise, our results indicate that neurological 
improvement observed in the 21 moderate AD 
patients was also due to revascularization of 
the residual nervous tissue (áreas in ischemia, 
ischemic penumbra and local atrophy) in dien-
cephalic structures and surrounding zones. 
Therefore, neurological improvement is related, 
essentially, with the degree of morphological 
and functional recovery in the subcommissural 
regions and medial temporal lobes, due to 
revascularization, neuronal regeneration, glio-
genesis and neurogenesis [7, 10, 27, 70, 87] in 
the affected áreas.
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Thus, our surgical technique acts in the cholin-
ergic and neuropeptidic nuclei to favor the syn-
thesis of acetylcholine; whereas an omental 
transposition (pedicled graft) [88, 89] on the 
fronto-temporal cortex improvement only the 
axonic terminals and synaptic cleft of the cho-
linergic axons. Thereby our surgical procedure 
can cure (mild AD) or improve (moderate AD) 
this disease [70, 72, 74, 86]. A conclusión that 
confirms previous reports [73, 90-92] that 
there is a association between atherosclerosis 
of the circle of Willis with the pathogenesis of 
AD. In addition to this surgery, our patients 
receive aspirin and clonazepam.

Parkinson’s disease 

Parkinson’s disease (PD) is a disorder of the 
brain that leads to tremors and difficulty with 
walking. There are two types of perkinsonism 
[93]: 1) Primary parkinsonism or PD whose 
cause is unknown [94], and 2) Secondary par-
kinsonism provoked by head trauma [95, 96], 
encephalitis [93], subdural hematoma [97, 98], 
pesticides and/or organic solvents [99, 100], 
and temporal lobe tumors [101, 102], among 
other factors. The viral agents and environmen-
tal chemicals acts directly into the dopaminer-
gic neurons (Figure 1), while the head trauma, 
sudural hematoma and tumors provoke isch-
emia in the substantia nigra by distortion and 
stress to the midbrain. PD represent the 
83.80% of all cases of parkinsonism [93] and 
to date, all researchers conclude that there is 
no cure for this disease [94, 103, 104].

But, based on neurosurgical experiences into 
PD patients [105, 106]; since September 1990, 
we have postulated that PD is caused by pro-
gressive ischemia in the intraparenchymal ter-
ritory of the posterior perforating arteries due 
to atherosclerotic plaques located at the 
mouths of these arteries [107-110]. For this 
reason and unlike other neurosurgical tech-
niques [103, 111-114]; since February 1988 to 
December 2004, we transplanted adrenal 
medulla and omentum to the putamen into 22 
patients with moderate (17 cases) and 
advanced (5 cases) PD [105, 106, 115-118]. 
The adrenal medulla was implanted in the puta-
men by a transinsular pathway and the omen-
tum was laid on the APS and insular cortex.
Because a rapid and efficient revascularization 
of the donor tissues of catecholamines in the 
neostriatum, is an essential prerequisite to 

improve function and prolong survival of the 
grafts [116-119] and thus, to facilitate the bio-
synthesis of dopamine and noradrenaline in 
the adrenal chromaffin cells implanted into the 
putamen [108, 117, 119, 120], as we showed 
in the Figure 4.

In all patients, a laparotomy and craniotomy 
were performed simultaneously. First, six to 
eight pieces of adrenal medulla were implan-
tated in the putamen through the insular cor-
tex, and after, the omental tissue was placed 
on the APS, insular cortex, medial temporal 
lobe and fronto-parieto-temporal cortex [106, 
117]. In all patients, neurological improvement 
was observed since the first postoperative day 
and it was better during the first weeks after 
surgery than in the following months or years. 
Fifteen patients (70%) with grade 3 and 4 on 
the Hoehn and Yahr scale (H/Y scale), they 
remained symptoms-free for 6 years and with-
out anti-parkinsonian therapy, and in the other 
7 cases, they required antiparkinsonian med- 
ication.

Due to the failure of the transplant of catechol-
aminergic tissues into the putamen and/or cau-
date nuclei [103, 111-113] without omental 
transplantation; the researchers increase the 
use of other surgical techniques such as high-
frequency deep brain stimulation into the tha-
lamic ventral intermediate (Vim) nucleus for PD 
with tremor [121, 122], into the subthalamic 
nuclei to reduce the rigidity [123, 124], and in 
the globus pallidus internus [124]. Surgical 
techniques palliatives that only, they improve 
the tremor or rigidity, but not the disease (trem-
or, rigidity, bradykinesia, muscle pain, cramps, 
depression, speech disturbances and facial 
masking, among other signs) [93, 110, 117].

With the discovery of human mesenchymal 
stem cells (umbilical cord-derived and bone 
marrow-derived mesenchymal stem cells), the 
transplant of donor tissues of catecholamines 
(adrenal medullary, cervical sympathetic gan-
glion, fetal mesencephalic tegmentum and 
carotid body) was abandoned, but not the 
neurostimulation for PD [121, 122]. Likewise 
with the discovery of adipose-derived mesen-
chymal stem cells (about 2004), especially 
from the omental tissue [7, 125-127]; we pro-
posed two surgical procedures to treat PD [109, 
110, 119]: 1) omental transplantation on the 
interpeduncular fossa to revascularize the 
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dopaminergic nuclei (nuclei A8, A9, and A10) 
and surrounding structures in the early stages 
of PD, and 2) dual catecholamine-producing tis-
sue and omental transplantation in moderate 
or advanced stages of PD. Moreover, research-
ers found neural stem cells located in the SVZ 
of the lateral ventricles and their migration as 
new neurons through intermediate zones up to 
the damaged cerebral cortex [10, 87, 128, 
129]. However to prolong the survival of these 
new neurons in the nervous tissue in ischemia 
and ischemic penumbra, the cerebral zone 
must be revascularized with omental tissue.

Therefore, an omental transplantation on the 
ischemic zones in the intraparenchymal territo-
ry of the posterior perforating arteries, is the 
surgical method more appointed to favor the 
cell proliferation, migration and neuronal differ-
entiation in the adult human encephalon. 
These, new neurons have two origins: 1) spon-
taneous neurogenesis starting from the neural 
stem cells located in the SVZ, and 2) neurogen-
esis provoked by omental stem cells (adipose-
derived mesenchymal stem cells) [7, 28, 87]. 
Since October 2011 and December 2012, we 
have transplanted only, omental tissue into 3 
patients with advanced PD [130]. The neuro-
surgical method was basically the same that 
the previously reported by us [46, 105, 106, 
109, 115]. During surgery we found: 1) moder-
ate or severe atherosclerosis in the supracli-
noid carotids; 2) absence of anterior choroidal 
or posterior communicating arteries; 3) several 
exsanguinated anterior and posterior perforat-
ing arteries, and 4) severe atherosclerosis in 
the basilar bifurcation. An omental segment 
was placed on the supraclinoid carotids and 
APS, and other segment of omentum was 
placed on the interpeduncular fossa. 
Neurological improvement was observed after 
the third day and very evident in the first weeks 
postoperatively. At present, 16 to 26 months 
after surgery, two patients have experienced 
improved by 70 to 80% and with incomplete 
anti-parkinsonian medication. The third patient, 
a 64-year-old man with grade 3 of PD (on H/Y 
scale) present a neurological improvement by 
90% that does not require anti-parkinsonian 
treatment. Beside, the 3 patients receives 500 
mg of aspirin per day and 1 mg of clonazepam 
at night.

These results confirm that PD is caused by pro-
gressive ischemia in the intraparenchymal ter-

ritory of the posterior perforating arteries, due 
to atherosclerotic plaques located at the 
mouths of these arteries originated from the 
distal end of the basilar artery and its branch-
es; because, in contrast to this, its revascular-
ization by means of omentum produced neuro-
logical improvement of this disease.

Amyotrophic lateral sclerosis 

Amyotrophic lateral sclerosis (ALS) is also con-
sidered a neurodegenerative disease that 
attacks the nerve cells responsable for control-
ling voluntary muscle. In ALS, both the upper 
motor neurons and the lower motor neurons 
degenerate or die, ceasing to send messages 
to muscles. Approximately 90 to 95% of per-
sons with ALS have the sporadic form and in 
the rest of cases are familial [131, 132].

Charcot described ALS in 1874. He pointed out 
the unique involvement of lateral columns and 
anterior grey matter, and noted that these two 
áreas of the spinal cord were closely connect-
ed. However, to date, almost all researchers 
conclude that the cause of ALS is not known 
[133, 134]. Several factors have been etiologi-
cally linked with ALS [134-136]; but recently, 
clinical evidences suggest that ALS is related 
with progressive ischemia in the intraparenchy-
mal territory of the anterior-ventral spinal arter-
ies (AVSAs) and/or anterior spinal artery (ASA) 
caused by atherosclerosis [137-140].

Many therapeutic management have been 
tried, including the rehabilitatory [136]. 
Baclofen, a GABA derivate with anti-spasticity 
activity, and the riluzole, an anti-glutamatergic 
agent; both of them may aid ALS patients. 
Unfortunately, the response is scarce, often 
brief [132, 136]. Other authors have tried surgi-
cal management just as chronic cortical stimu-
lation [141], bone marrow mesenchymal stem 
cells transplantation into the frontal cortex 
[142] and finally, bone marrow mesenchymal 
stem cells transplantation into the bulbo-med-
ullary junction [143]. During the follow-up of 1 
year after transplantation, nine of 13 patients 
experienced neurological improvement [143]. 
We, based on previous neurosurgical experi-
ences with omental transplantation on the 
upper cervical cord and medulla oblongata for 
the treatment of infarct in the cerebellar hemi-
spheres [144, 145]; primary occipital neuralgia 
[146], and for the treatment of sporadic olivo-
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pontocerebellar atrophy [145, 147]; since 
August 2009 to December 2013, we have 
transplanted omental tissue [138, 140] into 24 
patients with bulbar (18 cases) and spinal (6 
cases) forms of ALS. During the admission, 
each case was rater on an arbitrary scale (sat-
ges I-V) based on the level of clinical data [136].  
The stages of disease in these 24 patients was 
divided in stages II to IV. No patient with trache-
otomy or gastrotomy was admited. In 13 of 18 
patients, the onset of the disease was spinal 
(characterized by paresthesis, spastic parapa-
resis or tetraparesis, brachial diparesis, fascic-
ulations and gait disorder) and months later, 
they began with bulbar symptoms (dysarthria, 
dysphagia, hypotonic uvula, weak voice, fascic-
ulations in the tongue and respiratory impair-
ment). Moreover, six of our ALS patients had 
spinal onset, and without no bulbar symptom.
Four of these 6 patients had Aran-Duchenne’s 
hands.

CT and/or MRI scans of skull and cervical col-
umn showed: 1) anatomical variants of the V4 
segments of the vertebral arteries (VAs); 2) ath-
erosclerosis of the V4 segments as well as of 
the basilar artery; 3) degenerative changes in 
the cervical column; 4) hypotrophy of the pyra-
mids in 10 cases; 5) hypotrophy of the fronto-
parietal cortex in 8 cases, and 6) doubtful 
zones of microinfarcts in the cervical cord and 
medulla oblongata. The electrodiagnostic tests 
revealed denervation and fasciculations, 
among other findings. Before surgery, informed 
consent was obtained from all pattients, and 
the preoperative picture was recorded on vid-
eotape.The cervical cord and medulla oblonga-
ta were located through a laminectomy at the 
C1-C2 level [138, 140]. During surgery we 
made important observations: 1) anatomical 
variants of the V4 segments of the VAs; 2) mod-
erate or severe atherosclerosis in both V4 seg-
ments; 3) several exsanguinated shorth and 
long circumferential arteries (arterial branches 
originated from the AVSAs and/or ASA); 4)
hypotrophy of the anterior surface of the pyra-
mids in 13 cases; 5) hypotrophy of small nerve 
roots in the row of IX, X, and XI cranial nerves, 
and 6) hypotrophy of the anterior roots at C5-C6 
in 9 cases. The neurosurgical procedures for 
omental transplantation was the same that in 
earlier reports [138, 140, 146]. The first seg-
ment of omental tissue was placed on the ante-
rior, lateral and posterior surface of the medul-
la oblongata. The second segment of omentum 
was placed on the laminae of the cervical verte-

brae between C2 to C4, and the third long and 
thin segment was placed on the cervical cord at 
C5-C6 in 9 cases.

Subjective and objective clinical improvement 
occurred beginning the first day after surgery. 
Almost simultaneously, all patients experi-
enced spasticity diminished and improvement 
of voluntary movements in their extremities 
(especially in hands and feet) as well as pro-
gressive decrease of fasciculations. Likewise 
they experienced improvement in the bulbar 
symptoms in different grades. Three weeks 
after surgery, a 71-year-old woman with severe 
ALS (she presented bulbar and spinal forms) 
died at the hospital three weeks after surgery 
of a penumonia. On the contrary, four patients 
have experienced a neurological improvement 
by 80 to 95% during the follow-up of 16 to 26 
months after surgery. On admission, these 
patients presented moderate ALS and the 
onset of the disease was bulbar. 

Conclusions 

On 2004, I postulated that the onset of the 
symptoms in several NDDs are caused by isch-
emic neurons, continued by formation of free 
radicals [5], and at present, in base to a greater 
number of patients, we confirm this hypothesis 
[148]. So that, the ischemia caused by cerebral 
atherosclerosis, associated with vascular ano- 
malies and/or environmental chemicals, it 
unchain the formation of reactive oxygen spe-
cies (ROS) (superoxide anion radicals, hidroxyl 
radicals and peroxynitrite anion, among other 
free radicals) [5, 54, 148] and thus, direct or 
indirectly increases the formation of ROS, con-
tinuous of oxidative stress, neurodegeneration 
and finally, cerebral atrophy. Then, based in our 
results after omental transplantation, I con-
clude that the primary cause of NDDs are of 
microvascular origin, and therefore, these dis-
eases are wrongly classified as neurodegenera-
tive disorders.
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