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Abstract
Background: Recalcitrant chronic back and neck pain is an unsolved problem. Steroid injections are not significantly 
effective. Surgery is very painful, often fails, has high complication rates, and usually cannot be salvaged. Mesenchymal Stem 
Cells (MSCs) improve healing, are anti-inflammatory, and extremely safe. We hypothesized that MSC injection would be 
completely safe, and effective. Methods: Patients with chronic back and/or neck pain unresponsive to physical therapy were 
enrolled in a phase 1 trial. Safety was the primary endpoint, efficacy secondary. AlloRx (Vitro Biopharma, Golden Colorado) 
umbilical cord-derived MSCs were infused intravenously and injected translaminarly into the epidural space and facet joints. 
Patients were evaluated before and 1-, 3-, 6-, 12-, 18-, and 24-months post-treatment with VAS, Quebec score, and a global 
improvement rating. Results: 48 patients met inclusion criteria, with 36 having >6 months follow-up. >80% follow-up was 
obtained for all metrics at all time points. Patients typically recovered within five days. There were no serious adverse events. 
67%, 74%, 61%, and 62% of patients showed clinically important pain relief at 1-, 3-, 6-, and 12-months post treatment. Nine 
patients had prior failed back surgery. Seven had follow-ups of >6 months. 88%, 86%, and 100% had significant pain relief at 
3-, 6-, and 12-months after treatment. 88%, 86%, and 75% of neck pain patients had good pain relief at 3-, 6-, and 12-months. 
Conclusions: MSC epidural/facet/IV injection is completely safe, and also effective for back and neck pain.

Trial Registration: Federally registered institutional review board 00012420 approval was obtained for this study and 
informed consent was obtained for each patient.
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Graphical Abstract: Loci of introduction of stem cells: facet joints, lumbar translaminar epidural space, and intravenous.

Introduction

Back (and neck) pain is the third most common reason, after skin and osteoarthritis/joint disorders, that patients of all ages see physicians 
in the United States [1]. The preferred initial treatment is physical therapy. However, if physical therapy fails, there is no safe effective 
backup treatment.

Medical treatment consists primarily of Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) [2,3]. However, NSAIDs only mask 
symptoms, have undesirable anti-healing properties and often have severe side effects [4,5]. Transforaminal epidural steroid injections 
are sometimes offered to patients; however, these injections are only effective for leg pain (sciatica), not back or neck pain [6-9]. Even 
for leg pain they only have short-term benefits, generally 3 months or less [10]. Rhizotomies (burning of the nerve) are used for facet 
related back pain but do not have proven efficacy [11]. Percutaneous disk shaving or burning is only indicated for leg pain with a 
herniated disk, not back pain [12].

The only other available potential solution is back surgery. Laminectomy and spinal fusion are the only spinal surgeries specifically 
designed to alleviate back pain. Spinal fusion surgery has been described as the second most painful surgery in existence [13]. It has a 
recovery time of at least 6 months, a relatively high failure rate, and a high incidence of often serious complications including infection, 
neurologic damage producing weakness, and chronic pain and numbness [14-16]. Additionally, studies have shown that when back 
surgery fails, repeat surgery is unlikely to produce a good result [17,18]. Laminectomy is not as painful as fusion but also has a relatively 
high failure and complication rate [19-21].

Mesenchymal Stem Cells (MSCs) are known to help damaged tissue heal and decrease pain [22-26]. Because they lack human leukocyte 
class II antigens (HLA), they do not engender rejection and can be injected into anyone without tissue matching [27,28]. Umbilical cord-
derived MSCs have higher potency than older adult MSCs [29]. They have also been shown to be completely safe with a virtual absence 
of serious adverse events when properly used [22,26,30].
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The anatomic site of origin of human back and neck pain is 
unclear [2, 31], even when MRIs are considered. Possible pain 
sources include the intervertebral disk space, the facet joints, or 
the surrounding ligamentous structures [31,32]. A few studies 
have injected MSCs or bone marrow aspirate concentrate into 
the intervertebral disk space with overall limited positive results 
[33,34].

However, these injections are painful, require sedation, generally 
take one or more months to fully recover from, and can be 
associated with infection or subsequent disk herniation [35].

We were not able to find any studies injecting the facet joints, 
although one paper injected next to them [36]. Stem cell papers 
also have virtually completely neglected the epidural space. Only 
one paper injected the epidural space at all and here only in a 
few patients without specifying results [37]. The epidural space 
however is appealing as a target because it allows for stem cells, 
which are genetically programmed to home to inflamed or damaged 
tissue, to freely seek out and migrate to inflamed areas anywhere 
in the back – including potentially diffusing into the intervertebral 
disk space through rents in the annulus fibrosis, as well as the 
facet joints [38,39]. While epidural injections are usually injected 
transforaminally, they can cause trauma to exiting nerve roots 
[40]. Epidural injections injected transforaminally also tend to 
constrain the flow of stem cells to some degree to the particular 
nerve root area injected. In contrast, translaminar injection allows 
free transport of the injected substance [41]. This can occur with a 
single injection. It generally takes under five minutes in the hands 
of a skilled practitioner under fluoroscopy and has a morbidity and 
complication rate near zero.

We felt that, when injected translaminarly into the epidural space, 

the homing properties of MSCs would allow them to seek out 
inflamed areas, including the disk space, without the treating 
physician needing to pierce the annulus fibrosus with a needle 
for an intervertebral disk injection [42-44]. We also felt that 
simultaneous intravenous MSC injection would be useful since 
cells will migrate into areas of inflammation. We previously 
noticed in our patients that IV injection alone tends to ameliorate 
back pain. In our experience intradiscal injections require sedation 
due to pain and at least one month, and usually several months, 
of recovery, whereas translaminar epidural and facet injections do 
not require sedation, and patients usually recover within one week.

Therefore, we hypothesized that MSC translaminar epidural and 
facet injection along with intravenous infusion, with or without 
disk injection, would be both effective and safe for patients with 
a primary complaint of back or neck pain, and that benefit would 
last longer than for steroid injections. We also felt that this regimen 
would produce significantly less procedural pain, avoid the need 
for sedation, and result in far faster recovery than if intervertebral 
disk spaces were injected. Since there is no other good treatment 
for chronic back and neck pain, we felt that the success of our 
method would be of potentially enormous benefit.

Methods

Inclusion Criteria

Inclusion criteria were chronic (more than one year) back or 
neck pain and failure of at least one course of physical therapy 
or supervised exercise. Patients could have sciatic or leg pain, but 
back or neck pain needed to be more severe than leg pain. In Table 
1, patients were prospectively enrolled in this phase 1 clinical trial 
upon meeting the enrolment criteria and obtaining proper informed 
consent.

Variables L Epidural L Epidural + L 
Facet

L Epidural + C 
Facet

L Epidural + L 
Facet + C Facet

L Epidural + L 
Facet + Disk Inj

L Epidural + 
Disk Inj

Number 4 22 5 5 11 1
Age

<34 2 1
35-54 3 2 1 4
>55 4 17 3 4 6 1

Sex
Male 3 16 4 2 9 1

Female 1 6 1 3 2
BMI

18.5-24.9 1 9 1 3 2
25.0-29.9 2 8 3 1 8 1

>30 1 5 1 1 1

Table 1: Patient Demographic and Treatment Information.
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Ratings

Patients were evaluated using a Quebec rating scale, an estimate 
of post-treatment Global Improvement (GI), and a visual analogue 
score (VAS) estimate of pain severity. Evaluation was carried out 
within one month prior to treatment and then at 1-, 3-, 6-, 12-, 
18-, and 24-months after treatment. All patients had an MRI scan 
before treatment.

Clinically Significant Improvement

Clinically significant improvement was considered to be present 
if a patient had a reduction in VAS of 2 or more points, global 
improvement of 30% or more, or Quebec rating improvement of at 
least 15 points at a given time point.

Medications

All patients had discontinuance of all non-steroidal anti-
inflammatory drugs, corticosteroids, and opiates before and after 
treatment. Anti-coagulants were also discontinued before injection 
and re-started the day after injection.

MSC Injection Technique

The MSC injections were performed under local anaesthetic 
in an operating room using sterile technique with fluoroscopic 
guidance by author KC, a highly experienced board-certified 
anaesthesiologist and pain specialist. Sedation was used only in 
patients in whom disk injections were also performed.

Injection Protocol

In patients with low back pain the facets of L2-5 were injected 
bilaterally. In patients with neck pain, the facets of C3-6 were 
injected bilaterally. Each facet was injected with between 1.5 
to 3 million cells. Each patient also had an injection of 20 to 25 
million cells into the epidural space using a translaminar approach 
regardless of whether the patient had lumbar pain, cervical pain, 
or both. Patients were told that intervertebral disk injection might 
be a second recommended procedure at a later date if the initial 

epidural/facet injection failed. Given these instructions, twelve 
patients requested to have the intervertebral disk space injected 
at the time of the initial injection with 25 million cells per 
intervertebral disk space into 2 intervertebral disk spaces. Patients 
also received at least 100 million stem cells intravenously in a dose 
of approximately 1 million cells per kg of body weight.

Cells Used

All patients were treated with umbilical cord-derived mesenchymal 
stem cells from Vitro Biopharma (https://www.vitrobiopharma.
com/) in Golden Colorado. Vitro Biopharma is an FDA-registered 
biomanufacturing firm whose cells have been FDA-authorized for 
use in human patients. They use GMP technique. They also have 
international ISO 9001 and 13485 certifications.

Post-Treatment Protocol

Patients were advised to limit activities according to pain. They 
were allowed to begin exercise as early as 3 days after treatment 
if they had no pain while doing so. Pain after treatment was 
controlled with ice, usually from a motorized ice machine, and 
acetaminophen (Tylenol) as needed. Some patients needed a few 
doses of Tramadol. A few of the patients with disk injections, 
but none of the patients with only epidural and facet injections, 
needed two or three doses of hydrocodone. NSAIDs, aspirin, and 
anticoagulants were prohibited before treatment to avoid bleeding 
into the spine and surrounding tissues. Corticosteroids were 
prohibited before treatment to avoid interfering with the effects of 
the stem cells.

Results

Follow-Up/MCID/Duration of Effect

For all patients, and various patient subgroups below, there are 
listed for each time point: percent follow-up achieved, percent 
of patients who achieved MCID (efficacy), seen in Table 2, and 
how long that improvement lasted (duration), which can be seen 
in Table 3.

https://www.vitrobiopharma.com/
https://www.vitrobiopharma.com/
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  Months Post Treatment

  3M 6M 12M

All Patients 29/39 = 74% 22/36 = 61% 18/29 = 62%

Patients Divided into Treatment Groups

L Epidural + Facet 16/24 = 67% 14/23 = 61% 11/18 = 61%

L Epidural + Facet* + Disk Inj 10/11 = 91% 6/9 = 67% 5/7 = 71%

C Facet + L Epidural 7/8 = 88% 6/7 = 86% 3/4 = 75%

Patients Divided into Diagnostic Categories

HD 15/18 = 83% 11/16 = 69% 11/13 = 85%

Pre-VAS≥8 15/17 = 88% 11/15 = 73% 8/13 = 62%

Previous Failed Back Surgery 7/8 = 88% 6/7 = 86% 6/6 = 100%

Spondylolisthesis 9/13 = 69% 8/13 = 62% 7/11 = 64%

Legend: M: Months, L: Lumbar; C: Cervical; HD: Herniated disk; Inj: Injection; VAS: Visual Analogue Scale; GI: Global Improvement.

Table 2: Percent of Patients with Clinically Significant Improvement.

  Pre-Treatment 3M 6M 12M 18M

    % Initial 
Responders Continued Response in Responders

All Patients - 74% (29/39) 85% (22/26) 82% (18/22) 60% (6/10)

VAS 7.1 3.2 3.1 2.9 2.9

GI N/A 63% 67% 66% 56%

Quebec 33 16 16 11 8

L Epidural + Facet - 67% (16/24) 93% (14/15) 92% (14/15) 100% (3/3)

VAS 7.2 3.3 3.6 2.9 0.3

GI N/A 72% 70% 69% 91%

Quebec 34 17 18 14 0

L Epidural + Facet + Disk Inj - 91% (10/11) 75% (6/8) 71% (5/7) 40% (2/5)

VAS 6.8 3.3 2.5 3 4

GI N/A 48% 61% 61% 38%

Quebec 29 13 12 6 8

C Facet + L Epidural - 88% (7/8) 100% (6/6) 100% (3/3) 100% (1/1)

VAS 6.3 2.7 2.6 1.8 0

GI N/A 75% 72% 78% 100%

Quebec 24 11 17 5 0

HD - 83% (15/18) 85% (11/13) 92% (11/12) 67% (2/3)
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VAS 6.7 2.5 2.8 2.5 2

GI N/A 68% 68% 71% 58%

Quebec 29 17 14 11 0

Pre-VAS≥8 - 88% (15/17) 85% (11/13) 73% (8/11) 50% (2/4)

VAS 8.3 3.7 3.6 3.2 4

GI N/A 56% 63% 59% 49%

Quebec 40 22 20 18 13

Previous Failed Back Surgery - 88% (7/8) 100% (6/6) 100% (6/6) 100% (3/3)

VAS 7.6 4.1 2.2 1 0

GI N/A 43% 79% 85% 98%

Quebec 44 30 25 22 20

Spondylolisthesis - 69% (9/13) 89% (8/9) 88% (7/8) 100% (1/1)

VAS 7.8 2.4 2.8 2.4 0

GI N/A 77% 74% 70% 99%

Quebec 42 23 18 18 0

Legend: M: Months, L: Lumbar; C: Cervical; HD: Herniated disk; Inj: Injection; VAS: Visual Analogue Scale; GI: Global Improvement.

Table 3: Duration of Improvement Among Those Initially Responding to Treatment.

All Patients: Lumbar Epidural/ Lumbar or Cervical Facet with Or 
Without Disk Injections
Follow-Up: For all study patients meeting inclusion criteria, 
follow-up was available at 1-, 3-, 6-, 12-, and 18-months for 96% 
(46/48), 81% (39/48), 75% (36/48), 60% (29/48), and 33% (16/48) 
of patients.
Efficacy: At 1-, 3-, 6-, and 12-months post-treatment, MCID was 
seen in 67% (31/46), 74% (29/39), 61% (22/36), and 62% (18/29) 
of patients respectively.
Duration of Improvement: Continued clinically significant 
improvement was observed in 85% (22/26), 82% (18/22), and 
60% (6/10) of treatment responders at 6-, 12-, and 18-months 
respectively.
Lumbar Epidural/Lumbar and/or Cervical Facet Without 
Disk Injections
Follow-Up: Twenty-nine patients received epidural and facet 
injections without disk injection. Follow-up was available at 3-, 
6-, and 12-months for 83% (24/29), 79% (23/29), and 62% (18/29) 
of patients.
Efficacy: At 3-, 6-, and 12-months post-treatment, MCID was 
seen in 67% (16/24), 61% (14/23), and 61% (11/18) of patients 
respectively.

Duration of Improvement: Continued clinically significant 
improvement was observed in 93% (14/15), 92% (11/12), and 
100% (3/3) of treatment responders at 6-, 12-, and 18-months 
respectively.

Lumbar Epidural/Lumbar Facet with Disk Injection

Follow-Up: Twelve patients had disk injections in addition to 
facet and epidural injections (one patient had an epidural injection 
without facet injections). Follow-up was available at 3-, 6-, and 
12-months for 100% (11/11), 82% (9/11), and 64% (7/11) of 
patients.

Efficacy: At 3-, 6-, and 12-months post-treatment, MCID was seen 
in 91% (10/11), 67% (6/9), and 71% (5/7) of patients respectively.

Duration of Improvement: Continued clinically significant 
improvement was observed in 75% (6/8), 71% (5/7), and 40% (2/5) 
of treatment responders at 6-, 12-, and 18-months respectively.

Lumbar Epidural/Cervical Facet Injections

Follow-Up: Ten patients received lumbar epidural and cervical 
facet injections. Follow-up was available at 3-, 6-, and 12-months 
for 80% (8/10), 70% (7/10), and 40% (4/10) of patients.
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Efficacy: At 3-, 6-, and 12-months post-treatment, MCID was seen 
in 88% (7/8), 86% (6/7), and 75% (3/4) of patients respectively.

Duration of Improvement: Continued clinically significant 
improvement was observed in 100% (6/6), 100% (3/3), and 
100% (1/1) of treatment responders at 6-, 12-, and 18-months 
respectively.

Patients with Disk Herniation

Follow-Up: Twenty-one patients had a diagnosis of HD (herniated 
disk). Follow-up was available at 3-, 6-, and 12-months for 86% 
(18/21), 76% (16/21), and 62% (13/21) of patients.

Efficacy: At 3-, 6-, and 12-months post-treatment, MCID was 
seen in 83% (15/18), 69% (11/16), and 85% (11/13) of patients 
respectively.

Duration of Improvement: Continued clinically significant 
improvement was observed in 85% (11/13), 92% (11/12), and 
67% (2/3) of treatment responders at 6-, 12-, and 18-months 
respectively.

Patients with VAS Scores of 8 or Greater Pre-Treatment

Follow-Up: Eighteen patients had a pre-treatment VAS score of 
8 or greater. Follow-up was available at 3-, 6-, and 12-months for 
94% (17/18), 83% (15/18), and 72% (13/18).

Efficacy: At 3-, 6-, and 12-months, MCID was seen in 88% 
(15/17), 73% (11/15), and 62% (8/13) of patients respectively.

Duration of Improvement: Continued clinically significant 
improvement was observed in 85% (11/13), 73% (8/11), and 
50% (2/4) of treatment responders at 6-, 12-, and 18-months 
respectively.

Patients with Failed Back/Neck Surgery

Follow-Up: Nine patients had failed prior back surgery, seven 
of whom had follow-up of 6 months or greater. Follow-up was 
available at 3-, 6-, and 12-months for 89% (8/9), 78% (7/9), and 
67% (6/9) of patients respectively.

Efficacy: At 3-, 6-, and 12-months MCID was seen in 88% (7/8), 
86% (6/7), and 86% (6/7) of patients respectively.

Duration of Improvement: Continued clinically significant 
improvement was observed in 100% (6/6), 100% (6/6), and 
100% (3/3) of treatment responders at 6-, 12-, and 18-months 
respectively.

Patients with Spondylolisthesis

Follow-Up: Thirteen patients had a diagnosis of spondylolisthesis 
confirmed by MRI. Follow-up was available at 3-, 6-, and 
12-months for 100% (13/13), 100% (13/13), and 85% (11/13) of 
patients respectively.

Efficacy: At 3-, 6-, and 12-months MCID was seen in 69% (9/13), 
62% (8/13), and 64% (7/11) of patients respectively.

Duration of Improvement: Continued clinically significant 
improvement was observed in 89% (8/9), 88% (7/8), and 100% 
(1/1) of treatment responders at 6-, 12-, and 18-months respectively.

Mean Magnitude of Improvement in Responders

Table 4 analyzes the mean magnitude of improvement in responders 
of treatment by evaluating the VAS, Global Improvement, and 
Quebec scores at 1 month, 3 months, 6 months, 12 months, and 
18 months.

  Months Post Treatment

  Pre-
Treatment 1M 3M 6M 12M 18M

VAS 6.7 4.1 4 4 3.6 3.3

Quebec 32 21 21 21 18 13

GI N/A 43% 47% 48% 50% 38%

Legend: M: Months, VAS: Visual Analogue Scale; GI: Global 
Improvement

Table 4: Mean Improvement of All Patients.

VAS: Pre-treatment: 7.1; Post-treatment: 3.2, 3.1, 2.9, and 2.9 at 
3-, 6-, 12- and 18-months respectively.

Global Improvement: 63%, 67%, 66%, and 56% at 3-, 6-, 12-, and 
18-months respectively.

Quebec: Pre-treatment: 33; Post-treatment: 16, 16, 11, and 8 at 3-, 
6-, 12-, and 18-months respectively.

Post-Treatment Parameters

Time to Recovery: Most patients who had facet and epidural 
injections recovered within 1 week and had often already 
significantly improved. Patients who had disk injections recovered 
much more slowly and were usually not back to baseline until 1-2 
months post-injection with further improvement following.

Survivorship Without Subsequent Back Surgery: 3 of 31 
patients, 10%, elected surgery subsequent to stem cell injection: 
a survivorship without surgery of 90%. Two of the three patients 
who elected to have surgery were significantly improved after stem 
cell treatment but elected surgery to allow even greater function 
for vigorous activities without pain.

Repeat Back Injections: Two patients had significant improvement 
after their initial epidural injection but elected a second injection in 
an attempt to further improve their result.

Patient 1: The first patient had an epidural and lumbar facet 
injection initially. For his second injection, we repeated the 
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epidural and facet joint injection and injected two lumbar disks in 
addition. The second injections completely eliminated his residual 
pain.

Patient 2: The second patient had only an epidural injection 
initially. For his second injection, we repeated the epidural and 
also injected his lumbar facets and two lumbar disks. The second 
injections completely eliminated his residual pain.

Repeat Intravenous Infusions: One patient had good success 
from epidural/facet injection and intravenous infusion but had 
some residual pain. She elected to repeat only the IV infusion. 
This resulted in further significant pain reduction, although still 
not complete improvement.

Complications and Serious Adverse Events

There were no complications or serious adverse events in any 
patient.

Discussion

This study shows, for the first time, that MSC translaminar epidural 
and facet injection with IV infusion, without disk injection, is 
rapidly effective and enduring in relieving chronic back and/or 
neck pain in most patients. MSC treatment had an efficacy rate 
similar to surgery in relieving pain, but unlike surgery, there was 
a complete absence of serious adverse events or complications. 
And whereas spine surgery is quite painful and requires 6 months 
of recovery most MSC patients were fully recovered and already 
improved 1 week after treatment.

The Role for Disk Space Injections: Adding lumbar disk space 
injection to the epidural/facet/IV regimen did not significantly 
improve results. However, two patients with partial relief after 
epidural and facet injections alone had further relief from a second 
injection of epidural/facet/IV but with concomitant disk injection. 
We therefore now reserve disk space injections for patients desiring 
further treatment after their initial epidural/facet/IV treatment but 
do not offer it as initial treatment. We feel that the avoidance of 
morbidity, risk, and required sedation of disk space injections is 
a significant advantage of our primary epidural/facet/IV without 
disk space injection protocol.

Patient Subgroup Results

Below are listed several subgroups that might have been expected 
to have compromised results, but who in fact had equivalent or 
better efficacy in relieving back or neck pain than the overall group.

Good Results for More Severe Pain: Patients with a VAS score 
of 8 or more, i.e. the highest levels of pain, actually had similar 
results to those with lower levels of pain after stem cell treatment, 
73% and 62% at six months and 1-year MCID. This differs from 
back surgery where those with more severe pain tend to have 
worse outcomes [45].

Good Results for Back Pain in Herniated Disk Patients: The 
success rate for back pain relief for patients with herniated disks 
was among the highest of all patients: 69% at 6 months and 85% 
at one year.

Good Results with Spondylolisthesis: This is an advanced 
degenerative change but did not result in worse outcomes than the 
overall group with 64% efficacy at one year.

Good Results After Failed Back Surgery: Nine patients in this 
series had failed prior back surgery. Six of the seven patients who 
had follow-up out to 12 months had significant and enduring 
improvement after stem cell treatment. Although a small sample 
size, this is the only effective treatment for failed back surgery thus 
far reported. It contrasts sharply with repeat back surgery where 
a second operation is helpful in only a minority of patients [17]. 
The possibility that stem cell treatment could be a reliable salvage 
for failed back surgery syndrome is very significant since failed 
back surgery patients are the likeliest to be drug addicted and have 
severe unremitting pain, and there is no other consistently effective 
treatment.

Good Results for Neck Pain: Our neck patients had a one-year 
success rate of 75% which is greater than the overall group rate 
of 62%. We found that the epidural injection that is used for 
low back pain - administered in the lumbar (lower) spine - is 
equally effective for neck pain. This is a truly remarkable finding 
first reported by our center [46]. We discovered that stem cells, 
which are programmed to seek out inflamed tissue, will migrate 
from the lower spine to the neck in the epidural space if there is 
inflammation and pain in the neck. This is important because a 
lumbar translaminar injection is easy to administer and very safe, 
whereas a cervical epidural injection is more difficult and has some 
risk [47]. Happily, the homing properties of stem cells mean that 
the epidurals injected for neck pain, as well as for low back pain, 
can all be done easily and safely in the lower back.

Excellent Survivorship Without Surgery After Stem Cell 
Treatment: Only three patients out of the more than 31 treated 
with stem cell injection with one-year follow-up elected to have 
subsequent back surgery. Two of them had significant improvement 
from stem cell treatment but wanted even greater improvement. 
The net result is that back surgery was avoided in 90% of patients. 
Given the pain, complication rate, and expense of back surgery 
this is a very important benefit of stem cell treatment.

MSC Injection Results Compared to Other Treatments

Back/Neck Surgery

Equal Efficacy: Pain relief at one year is roughly the same for 
MSC injection and back surgery.
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Little Pain After MSC Injection: Stem cell injection produces 
minimal discomfort, whereas spine fusion has been found to be the 
second most painful of all surgical procedures.

Rapid Time to Improvement After MSC Injection: Stem cell 
patients generally feel better within 5 days of their stem cell 
treatment, whereas for back surgery, and especially fusion, patients 
take many months to a year before they are fully recovered.

No Complications/Serious Adverse Events: Spinal laminectomy/
fusion patients have an estimated 27.1% rate of complications 
[21]. One series found dural tears in 15.7%, excessive blood 
loss in 5.7%, and facet joint dysfunction leading to facet joint 
removal in 2.9% of patients. Laminectomy patients alone have a 
10% reoperation rate and when combined with fusion they have a 
roughly 20% re-operation rate [19]. Spinal fusion patients have an 
estimated 18% rate of complications [48]. MSC injection patients 
had no complications or serious adverse events of any kind.

Lower Cost: Stem cell treatment is far less expensive to perform 
than back surgery and less expensive because there are no painful 
complications to treat.

Less Medication: Whereas back surgery patients frequently 
take pain, anti-inflammatory and muscle-relaxing medications, 
successful stem cell patients do not need medications of any kind.

Corticosteroid Injections: Steroid injections are indicated for 
radicular pain but are not generally indicated or effective for back 
or neck pain [49,50]. Their efficacy is usually only a few months 
[51]. Repeatability is limited by the side effects of repetitive steroid 
use. MSC treatment in contrast generally lasts at least one year, is 
specifically effective for back and neck pain, and can be repeated 
as often as needed.

Study Strengths and Weaknesses

Strengths are the relatively large number of patients with over 
80% follow-up for all rating instruments at all time points. Another 
strength is the length of follow-up of over a year. Most injection 
studies only provide data for up to three or six months. The lack 
of a control group is a weakness but unnecessary in this group of 
chronic patients. Controls would consist of therapy and medications 
and all patients had failed this regimen. Sham procedure controls 
are impossible and probably unethical. We believe the therapeutic 
effect seen is clearly the result of the treatment provided [52].

Flow chart

Conclusions

Mesenchymal stem cell translaminar epidural and facet injections 
with IV infusion is completely safe in back and neck pain patients. 
It also rapidly and prolongedly alleviated pain in most patients 
and was effective after failed back surgery in a high percentage 
of patients. 
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