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NERvE RECoNStRuCtIoN – PERSPECtIvE AND oBjECtIvES of tHE MEDICAl RE-
AlIty (Abstract): judging by a reality commonly found in the operating theater, which raises a 
real problem of an high quality surgical act, achieved by microsurgical training conducted in a 
experimental laboratory on a laboratory animal that meet certain “surgical” characteristics, a vi-
able objective approach to the future of the medical bioengineering in nerve reconstruction is at-
tempted. Key words: BIoENgINEERINg, NERvE REgENERAtIoN, StEM CEll

iNTroDUcTioN
A viable approach, on a real perspective, 

tracked over time during years of clinical trials, 
conducted in many modern research centers 
around the globe leads to a conclusion that was 
unexpected just a decade ago.

Many studies describe in detail the possibil-
ity of a single cell, we might say ordinary in 
terms of histopathology, to create or rather to 
replace its used or non-self partners fromthe 
body, carrying out a normal activity for the 
tissue in which is implanted.

It seems that the progress of medical tech-
nology made some discoveries in the secrets of 
this cell,being easy to use in everyday life.

the different harvesting methods, that are 
approachable and easy to perform, led to a 
phenomenon of “industrial revolution” in the 
maternal-fetal field. Many of us know the so-
called benefits of stem cell that have been prov-
en in many cases on animals and more re-
cently in the fetal field. We cannot challenge 
the latest discoveries in genetics that confers 
the pluripotent stem cell the degree of a cell 
good at all.

the point is to make a comparison or more 
specifically to expose the advantages and dis-
advantages ofthe newborn biotechnology to-
wards the old methods of tissue repairing. 

Any personeager forknowledge, not super-
ficialbut well-documented of the phenomena 

that occur along with the introduction of stem 
cells in the tissue that should be repaired, 
should only connect in the virtual environment 
and step through specialized websites with pub-
lished studies in this field.  We must recognize 
that intellectual property it is well protected by 
legislation and therefore makes us to have to 
choose between paying and reading an article 
in great detail or using our medical imagination 
to try to conclude closer to the truth the facts 
that are presented in the abstract of an article.

one of the paragraphs above spoke of a 
meaningful comparison of what that means old 
and what that is new. the purpose of article is 
not to break down myths, but to expose the new 
through the old.

MATEriAl AND METhoDS
there are numerous articles published in the 

last 5 years, exactly 113438 (PubMed source) 
that expose stem cell issue. there are more than 
8705 studies conducted on Wistar rats, 684 
studies conducted on dogs, 1372 on rabbits and 
1265 on pigs. We ask ourselves a simple math-
ematical question: what happens with the dif-
ference of 101 412 articles that are based on 
studies conducted over the last 5 years on stem 
cell? An impressive number of studies, namely 
73 061 involved in vitro human being, more 
exactly parts of human tissue. the difference of 
28351 studies involves a combination between 
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two medical entities, veterinary and human 
medicine. In my opinion human medicine can-
not advance with only 3 wheels of a car. It is 
certainly needed the fourth. genetic industry 
developments, advanced medical technical 
equipment, updating medical school with each 
generation, formthe three wheals. It misses the 
fourth wheel, that consists of specifically stud-
ies conducted in laboratory animals that require 
compliance with prescribed rules and regula-
tions for laboratory animal and for the research-
er that do not allow him to control the outcome 
or to vitiate it.

Reviewing the two articles on the sciatic nerve 
regeneration in laboratory rats published in 2015, 
the first in turkey about "Electrophysiological 
and histopathological effects of mesenchymal 
stem cells in treatment of experimental rat model 
of sciatic nerve injury" (1) and the second in 
China about "In vivo repair of transected rat 
sciatic nerve-intensity pulsed ultrasound by low 
and induced pluripotent stem cells-derived neu-
ral crest stem cells" (2).

A short review of the first article brings the 
debate between electrophysiological effects and 
histopathological changes showed in the Wistar 
rat after using the mesenchymal stem cells as a 
treatment for sciatic nerve damage. two groups 
were used, the participants in tests and the 
reference group. twenty-four rats were used 
for experimental evaluation. twelve rats were 
anastomosed without treatment with mesenchy-
mal stem cells (Sham group) and twelve other 
were anastomosed and treated with mesenchy-
mal stem cells (Stem Cell group). Surgicel and 
Bioglue were used in both groups in the anas-
tomosis. Eight weeks after surgery, the rat’s 
electrophysiological evaluation was performed, 
the rats were decapitated under anesthesia and 
specimens, including sciatic nerve and anasto-
mosed line were taken for histopathological 
evaluation. Electromyography and nerve con-
duction velocity were tested and histopatho-
logical grading including Wallerian degenera-
tion rate, neuroma and scar formation were 
evaluated for both groups. the results showed 
that there were no statistically significant dif-
ferences between Sham and Stem Cell groups 
in the histopathological evaluation. However, the 
nerve conduction velocity showed a significant 
difference between the groups (P = 0.001). 
Nerve conduction velocity was significantly im-
proved in group stem cells compared to Sham 

group. the conclusion, based on nerve con-
duction velocity, concluded that treatment with 
mesenchymal stem cells during end-to-end anas-
tomosis improves functional regeneration.

the second article tried to prove and sustain 
that using a low intensity pulsed ultrasound 
(lIPuS) and induced pluripotent stem cells-
derived neural crest stem cells(iPSCs-NCSCs) 
can improve in vivo regeneration of the rat 
sciatic nerve. this happens through creation of 
longitudinal microtubules with the nerve fiber 
from lIPuS conductive nanofibers. Microtu-
bules were loaded with iPSCs-NCSCs in the 
affected nerve. treatment with lIPuS 0.3 W 
cm-2 for 2 weeks and 5 minutes per day sig-
nificantly improved sciatic functional index. 
Histological analysis showed that there were 
more regenerative new bloodvessels andnew 
neurofilaments, a high level of expression of 
β- III tubulin (tuj1) in the experimental group 
seeded with iPSCs- NCSCs and stimulated with 
lIPuS. It was concluded that, the combination 
of iPSCs-NCSCs and lIPuS-NCSCs promotes 
regeneration and reconstruction of the injured 
sciatic nerve and is an efficient and cost-effec-
tive method for peripheral nerve regeneration.

rESUlTS
the issues described in the two articles come 

to embrace the previous ideas from thefirst lines 
of this article. However the costs of experimen-
tal medicine in developing countries can thick-
en the gross domestic product (gDP) of a de-
veloping country with a significant percentage. 
Studies are conducted in well-developed coun-
tries (turkey and China) whose clinical experi-
ence based on research; give them the right to 
make futuristic and relevant assumptions in 
modern medicine.

DiScUSSioNS
All things considered, we can expose a situ-

ation encountered in everyday life:a complex 
trauma with nerve injury and loss of nerve 
substance with no possibility of primary suture. 
We could delay the nerve repair waiting for the 
methods exposed in the above two articles. Sup-
pose we can do this, but how can we recover 
the muscle activity that goes along with atrophy 
when loss of sensation happens and also the 
motor stiffness and the locking joints that affect 
the movement? As a plastic surgeon with 11 
years of clinical and surgical experience allow 
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me to say that it is almost phantasmagoric what 
happens in the laboratory. therefore I will try 
to present a quality operator time for a more 
accurate recovery of motor and tactile sensitiv-
ity. the results of an experimental surgery may 
be influenced by many intrinsic and extrinsic 
factors.

 Speaking of intrinsic factorswe can think of 
the surgical elements: the surgeon training in 
microsurgery, its experience that grows with 
years and the number of cases operated, well-
structured training courses developed on differ-
ent themes and structures, equippingthe operat-
ing room with optical elements of high finesse 
(microscope with magnification of over 10X), 
use of a good quality instruments with safe 
characteristics and properties and alsoensuring 
good quality of anesthesia with constant vital 
functions without significant variations in op-
erating time and after this time.operational 
method is another intrinsic factor, knowing that 
over time have appeared different ways to ad-
dress an injury at some level. Also preparing 
postoperative support is important, referring to 
elements of parenteral nutrition and orally ad-
ministration. Creating tension in the nerve su-
ture can be included as an intrinsic factor and 
it depends on the quality of the surgery.

As extrinsic factors that cannot be controlled 
largely we can think of the patient or the labo-
ratory animal.It can be accompanied by an im-
munological legacy and diseases. We are think-
ing about another factor that has a big influence 
on the final result of the reconstruction which 
is the mode of production of trauma - crushing, 
cutting, and avulsion. these are all elements 
that influence axonal nerve damage through 
destruction. Another extrinsic factor is marked 

by the quality of the adjacent tissue elements 
of the affected nerve. A poorly vascularized 
tissue, heavily polluted reveals a shoddy nerve 
reconstruction.this factor may be influenced 
using a decontamination process with repeated 
and sustained lavage with antiseptic and mois-
turizing solutions. time is another factor whi-
chinfluences the negative outcome of the nerve 
reconstruction. longer periods over 6 hours 
after trauma lead to a negative outcome.

Exposing a math comparison of the factors, 
we can easily conclude that intrinsic factors 
need to be farmore numerous than extrinsic 
factors for a good result in nerve reconstruction 
(I.f. >E.f. = g. R.)

coNclUSioNS
In conclusion, we support the following el-

ements:
•	 Medical	Bioengineering	has	a	secure	future,	

but the possibility of implementing it in the 
medical reality is slightly limited

•	 Viability	of	nerve	reconstruction	in	humans	
is materializedin a surgical not a bioengi-
neering time 

•	 The	quality	of	reconstructive	moment	is	in-
fluenced by intrinsic and extrinsic factors

•	 Qualifying	is	essential	for	the	surgeon	and	
not having a continue training in microsur-
gery is seen as a negative element

•	 Studies	conducted	 in	 laboratory	animals,	
even with remarkable positive results, need 
a clarification in the human treatment and a 
long time of implementation for a well-
structured medical protocol.

•	 Surgical	 nerve	 repair	 cannot	 be	 excluded	
from nerve reconstruction process, but can 
be supplemented by using stem cells.
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