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Introduction

Upper limb critical ischemia is usually due to complex autoim-
mune pathology or associate comorbidity and rarely to arterio-
sclerosis alone. It is not unusual to have no clear surgical options 
in this cases. Pharmacologic treatment based on vasodilators and 
anticoagulation alone or in combination with immune modulators 
tends to be the first option in these cases, but sometimes this is 
not enough [1]. There is a growing body of  evidence regarding 
the possible benefits of  regenerative medicine based on the use 
of  stem cells [3, 4]. 

The use of  adipose tissue-derived progenitors as a therapeutic 
has grown substantially in the past decade. Multiple laboratories 

have established a standardized method for isolation and prepara-
tion for implantation in a reproducible manner, as it can be found 
in some other papers. This process allows the emergence of  an 
adherent cell population termed adipose tissue-derived stromal 
cells (ASC). ASCs are a heterogeneous population that includes 
multipotent cells with the ability to differentiate into adipocytes, 
chondrocytes, and osteoblasts, among other lineage pathways [5]. 
After obtaining a determinate amount of  cells, these usually need 
to be cultured and expanded in order to obtain a more relevant 
number of  them, because after their implantation in a damaged 
tissue approximately 40% won´t be able to survive and interact as 
desired. In our previous experiences we have found that all this 
process of  preparation, isolation and culture is neither as safe nor 
as quick as we usually need. Our patients with ischemia of  the ex-

Abstract

Limb ischemia is a main health problem in a growing elderly population. Although there are more medical, surgical and 
endovascular approaches to this condition, it is not unusual to find patients with no options but major amputations. Here in 
we present one case of  critical upper limb ischemia due to humeral thrombosis which was unsuccessfully treated by surgery 
that was referred to our center. We had the opportunity to offer an  allogeneic stem cell treatment before doing a complete 
amputation of  the limb. This treatment was given in a compassionate way, with agreement of  the Spanish National Medical 
Agency. 70 million adipose mesenchymal stem cells were injected intramuscularly 7 days after admission. Two minor finger 
amputations were necessary in the immediate follow up period. One year after the procedure our patient is still doing well, 
without pain in his hand and returned to normal activities. Allogeneic stem cell treatment is a feasible treatment that can 
be offered in a short time from the index event and that might have a true potential for improving neo-vascularization in 
critically ischemic limbs. It might also be useful then as a co-adjuvant therapy in other revascularization treatments, includ-
ing medical treatment alone.

Abbreviations: ASC: Adipose Tissue-Derived Stromal Cells; HHI: Hand/Hand Index; ABI: Ankle/Brachial Index; 
IFATS: International Federation for Adipose Therapeutics; ISCT: International Society for Cellular Therapy.
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tremities usually have many comorbidities and a severe affection 
of  the limb that can`t wait one month or more to have a sufficient 
amount of  cells to be treated.

In this particular scenario appears the possibility of  using allo-
geneic cells, which can be previously isolated, prepared, cryopre-
served and be available for treatment in a proper quantity between 
4 and 6 days after the decision is made.

Adult mesenchymal stem cells, such as ASCs, are considered well 
tolerated, as demonstrated in their administration without human 
leukocyte antigens and without immunosuppression [6, 7]; Con-
sidering these studies they have been used in numerous clinical 
trials [8-10]. The proposed mode of  action is based on the regu-
lation of  the immune system through two more or less known 
effects: on one hand a local anti-inflammatory, anti proliferative 
and tissue repair effect at the sites of  inflammation; and on the 
other hand a systemic immunomodulatory effect mediated by the 
induction of  regulatory T cells which suppress the autoreactive 
cells.

We report the case of  a severe hand ischemia caused by throm-
bosis of  ulnar and radial arteries probably secondary to a very 
complicated Rheumatoid Arthritis in which surgical treatment 
and pharmacologic fibrinolysis have previously failed.

Case Report

74-year-old male referred to our center with important pallor 
and cyanosis, coldness, swelling and severe pain of  his left hand 
(Figure 1). He was affected by a complicated rheumatoid arthritis 
with Sjogren´s Syndrome and importantly impaired by several ar-
ticular pain and complications due to an intensive corticosteroid 
and immune modulating treatment (methotrexate). He was being 
treated for non-complicated hypertension with one drug. He is 
also a former smoker with diffuse arteriosclerosis and affection 
of  the heart and legs with previous coronary artery disease and 
intermittent claudication. When he was younger he used to be a 
semi professional cyclist so even though now a days he lives an 
independent life he feels very physically limited which often leads 
him to depression.

Prior to our first assessment he was unsuccessfully treated with 
two failed patch angioplasties and thrombectomies. Finally he was 
offered a major transhumeral amputation. On physical examina-
tion there were no palpable pulses in the left arm. A recent surgi-
cal wound with stitches in the forearm showed no complications 

and the hand/hand index was 0.2. The hand/hand index (HHI) is 
an extrapolation of  the well-known Ankle/Brachial index (ABI; 
normal range: 0.9-1.2). 

We also measured the transcutaneous oxygen record in the affect-
ed hand using near infrared spectroscopy (INVOS Cerebral/So-
matic Oximetry by Medtronic™) that was low (64%) compared 
with the other hand (73%). Oximetry measurement is a non-in-
vasive diagnostic tool increasingly being used in clinical practice. 
Existing evidence suggests that reduction of  oximetry records is 
correlated with an increase in skin ischaemia, and its measurement 
has been shown to have predictive value for wound healing in 
diabetic patients, success rate of  hyperbaric oxygen therapy, am-
putation rate in patients suffering from peripheral vascular disease 
or with ischaemic ulcers [11]. 

Considering the autoimmune nature of  the disease the Depart-
ment of  Internal Medicine was consulted. They performed all 
necessary tests to rule out autoimmune and hematologic diseases, 
finding negative IgG, IgM Cardiolipin and Beta 2 Glycoprotein 
antibodies. Under the diagnosis of  antiphospholipid syndrome 
associated to rheumatoid arthritis we started the treatment with 
low molecular weight heparin at full dose, alprostadil, prednisone, 
pain relief  with opioids and an axillary catheter to infuse local 
anesthesia near the brachial plexus.

Our group has an open line of  research in stem cell therapy so 
when we were faced with the diagnosis of  critical ischemia of  
the upper left limb secondary to probable autoimmune thrombo-
sis with no response to surgical treatment we offered him a new 
therapy based on the adipose mesenchymal stem cells properties 
for neovascularization and immunomodulation.

The Spanish Medical Agency and the Local Institutional Board 
Committee authorized the compassionate use of  the treatment 
and the patient gave his informed consent. We used previously 
isolated and frozen cells from a healthy donor in an authorized 
laboratory (AEMPS-20090211-TA). These cells were character-
ized according to the International Federation for Adipose Ther-
apeutics (IFATS) and Science and the International Society for 
Cellular Therapy (ISCT) recommendations. They were unfrozen 
and passed twice, reaching the goal of  70 million within 7 days 
(1million/kg of  patients weight, as we have previously done). 
Then, the patient was transferred to the surgical theater where 
we implanted the cells in 25 intramuscular aliquots of  1ml under 
regional anesthesia obtained through axillary catheter and mild 
sedation (Figure 2) in about 15 minutes of  simple procedure. 

Figure 1. Clinical aspect of  the extremity on admission.
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Two days after the procedure the patient experienced an impor-
tant decrease in pain medication consume being discharged on 
the 7th postoperative day with the necrotic areas of  his fingers 
treated only with local iodine in order to see where the ischemia 
was going to delimitate. He continued treatment with aceno cu-
marol to achieve an INR of  2, aspirin (100mg daily), simvastatin 
(40mg daily) and anendothelin receptor antagonist (Bosentan, 
62.5mg/12h). Three weeks after discharge we decided to ampu-
tate the necrosed areas involving the first and second phalanges 
of  the fingers with local anesthesia. Mobility was almost normal 
one month later, with mild claudication of  the limb but with 
the ability to perform his normal activity. Three months later he 
restarted to do some exercise in a stationary bicycle. 6 months 
after the discharge he remains pulse less but asymptomatic and 
returned to his previous normal activity, including driving his car. 
The hemodynamic study revealed improvement in the Doppler 
signals with hand/hand index of  0.75 (Figure 3) and an increase 
in the Oximetry records (66% vs 67%).

Tissue perfusion was clinically improved by restoration of  skin 
temperature, mobility, venous filling and necrosis healing. We 
performed a control CT scan that wasn’t able to determine new 
vessel formation, but a new hemodynamic study confirmed this 
improvement, evidenced by the improvement of  the hand/hand 
index greater than 0.15 (when you perform a revascularization 
treatment you can consider it a clinical success when you can de-
tect an improvement equal or greater than 0.15).

We decided to maintain the treatment with antagonists of  en-
dothelin receptors (Bosentan 62.5mg/12h) for 12 months based 
on the safety and good results obtained by similar experiences in 
which they treated non-revascularizable patients with critical limb 
ischemia different to sclerodermia [12]. One year later, the patient 
is doing well with no claudication of  the hand and has returned 
to his normal activities.

Discussion

Upper limb ischemia is usually a dramatic situation, especially 
when occurs in young, working people. We believe that this case 
was a rare but well known complication of  the Rheumatoid Ar-
thritis, which can provoke arterial thrombosis, specially in the 
forearms [13, 14]. Since he had not too many cardiovascular risk 
factors the surgical failures gave us no doubts about the true ori-
gin of  this case, an inflammatory disease. The desperate situation 
of  the left hand in an active patient made us explore all the pos-
sibilities before an amputation.

Stem cell therapy is a new line of  treatment that is winning adepts 
all across the world. It is a low hazard treatment which can result 
in the increase of  arterial perfusion, reduce inflammation and re-
solve pain or difficulties in the healing processes [15-17]. Inflam-
matory diseases might have better response to stem cell therapy 
than arteriosclerosis alone, but they also tend to respond better to 

Figure 2. Intramuscular injection of  ASC.

Figure 3. Functional recovery 12 months after the procedure.
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medical treatment.

We consider the intramuscular implantation of  the cells to be bet-
ter than the intra-arterial injection because: i) we believe that the 
most important effect of  this therapy is the local stimuli, ii) it 
permits a broader spread of  the treatment through the extremity 
and iii) we didn´t have a clear proximal artery to use. The total 
duration of  the process of  the injection of  the cells was really 
short and simple.

The exact mechanism of  improved perfusion isn’t well known, 
but secretion of  large amount of  cytokines like endothelial grow-
ing factor on ischemic conditions, the vasculogenesis promoted 
by endothelial progenitor cells and the anti-inflammatory and im-
mune modulating properties of  these cells [18] might be respon-
sible for the clinical response [19]. These different factors might 
explain the early relieve of  pain and the improvement of  vascu-
larization at medium and large term [20]. Adipose mesenchymal 
cells have de advantage of  being easy to obtain with low risks 
for the patient [21-23], but there is still a lot of  room to improve 
when we talk about severe ill patients with lots of  comorbidities, 
as it uses to be in Vascular Surgery field.

This patient experienced a durable improvement of  the ischemic 
pain, motor impairment and healing of  the minor amputations 
with this new approach. We believe that the multilevel action of  
this therapy might have a role in future treatment strategies, espe-
cially in those of  small vessel pathology or inflammatory diseases 
of  the upper extremities, but much more investigation is needed 
to access the real utility of  this line of  treatment.
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