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INTRODUCTION
Neuropathic pain and the development of painful neuromas following peripheral
nerve injury are poorly understood and unpredictable. Painful neuromas can have
a significant effect on quality of life. Current surgical treatments focus on resection
of the painful neuroma followed by other surgical modalities, such as transposition,
and have variable success. There is currently no clear consensus regarding the
optimal approach to treatment, and we have yet to understand the mechanisms
that drive the development of pain in patients with painful neuromas. Our study
evaluated the effect of the local, both physical and chemical, environment of the
neuroma on the intensity and onset of pain in rats using a sciatic nerve transection
neuroma model.

Research Question:
What is the effect of the local environment of a painful neuroma on the
intensity and onset of pain?

RESULTS

DISCUSSION
There were no differences in either onset or intensity of pain in the
intervention compared to the control groups, nor any structural or
inflammatory cell variations. These data suggest that neuroma pain in the
rat model is likely mediated by central changes, either in the DRG or in
the brain, and not in the local environment of the neuroma itself. These
findings support the use of genetic and proteomic studies focused on the
central response to nerve injury in order to identify potential mechanisms
for modulating neuropathic pain.

FUTURE WORK

METHODS
Injury Model
T - c e ll C o u n t

C D 3 + (p e rc e n t)

30

20

REFERENCES

10

Experimental Design

0

M a c ro p h a g e C o u n t

C D 6 8 + (p e rc e n t)

10

Ducic, A. N. Mesbahi, C. E. Attinger, and K. Graw, “The role of peripheral nerve surgery in the
treatment of chronic pain associated with amputation stumps,” Plast. Reconstr. Surg., vol. 121, no. 3,
pp. 908–914, 2008.
A. J. Vernadakis, H. Koch, and S. E. Mackinnon, “Management of neuromas,” Clin. Plast. Surg., vol.
30, no. 2, pp. 247–268, 2003.

8

6

A. M. Kenney and J. D. Kocsis, “Peripheral axotomy induces long-term c-Jun amino-terminal kinase-1
activation and activator protein-1 binding activity by c-Jun and junD in adult rat dorsal root ganglia in
vivo,” J. Neurosci., vol. 18, no. 4, pp. 1318–1328, 1998.

4

2

g
o
Is

a

T

ra

n

s

ra

fe

r

ft

0

N

e

u

ro

m

Behavioral Testing
Cold allodynia with acetone application to the affected
hind-limb was used for pain-related behavior testing.
Licking or non-weight bearing of the limb was consider a
positive response, and total response time was measured
over 1 minute and average over 5 trials weekly for the
duration of the experiment.

We have shown that there was no difference in the onset or intensity of pain in the
neuroma transfer group. This indicates that there is likely a significant effect of
central and neuronal responses to injury. We do not have a mechanistic
understanding of why this is occurring. Future work will focus on utilizing a similar
model, and using qRT-PCR to evaluate differences in regeneration-associated
gene expression in the various models to determine what the relationship is
between gene expression, central changes, and pain development.

There was no difference in either the time to onset of pain or the intensity of pain as
measured by cold allodynia in the 2 groups. There is histological confirmation that there
was axonal ingrowth into the coapted nerve in both groups. Additionally, there were no
clear structural differences or variations in inflammatory cell infiltration at the final time
point.
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