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Abstract
Neuropathic pain caused by a neuroma can have a significant effect on daily life. Current
surgical treatments include simple neuroma excision and proximal nerve stump relocation (into
a muscle, vein, or bone). We describe a patient who presented with neuropathic pain, restricted
to the dorsum of the right hand, and numbness of the dorsum of the radial half of the middle
finger. The patient is a right-handed architect and due to the trauma could no longer shake
hands for fear of pain. Her Tinel’s test was strongly positive. In 2015, she was diagnosed with a
neuroma-in-continuity of the third digital nerve originating from the superficial branch of the
radial nerve. At the time she was treated with an on-site Naropin injection and hand
rehabilitation therapy, which ultimately alleviated the pain. Three years later she presented
with pain progression whereupon we treated her exclusively with AFT. The patient was followed
up for 12 weeks after the operation; the pain completely disappeared and the patient could
shake hands again. After one year, she was still pain-free.

AFT is a new technique for the treatment of persistent neuropathic pain and numbness in the
hand caused by blunt-trauma neuroma. Autologous fat grafting is a safe, effective, minimally
invasive, and innovative therapeutic approach for the management of painful neuromas.
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Introduction
A neuroma is a benign tumour or growth of the nerve tissue which may occur after sharp, blunt,
or traction trauma to the nerve [1, 2]. When damage to the nerve is greater, axon fascicles
escape out of the damaged perineurium and form a painful swelling. When the nerve is only
partially injured, a neuroma-in-continuity can form [1, 2]. A traumatic neuroma may be
characterized by paraesthesia such as an electric pain, or a painful tingling sensation
(hyperaesthesia), or a feeling of numbness [2]. Diverse options are available for the treatment of
neuromas [3]. Its conservative treatment involves pharmacotherapy, which has to be used over
the long term, has many side effects, and provides only short-term relief [4-6]. Injections of
ethanol, lidocaine, or hormones can also be given as nerve blocks or trigger point injections [7,
8]. Surgical treatment of (painful) neuromas is controversial and has been highly debated,
especially simple neuroma excision, which has a high recurrence of pain and provides
unsatisfying results [9, 10]. Recently, autologous fat transfer (AFT) has been used for the
treatment of neuropathic pain caused by neuromas, burns, scars, and post-mastectomy
syndrome [11-18]. It has proven to be beneficial in all of these situations.
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Here we present a patient with a compressed and painful neuroma in the back of the hand. We
treated it with AFT therapy which decreased the neuropathic pain and alleviated sensory loss in
the surrounding area of the skin innervated by the same nerve.

Case Presentation
A 48-year-old female presented to us with neuropathic pain, restricted to the dorsum of the
right hand, and numbness of the dorsum of the second web space and ulnar half of the index
finger (Figure 1). The patient had experienced blunt trauma to this region of her hand in May
2015.
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FIGURE 1: Area experiencing neuroma pain and numbness.
The encircled numbers mark the areas that underwent sensorimotor rehabilitation. This figure was
designed and developed by G.B. de Zeeuw

The patient complained of electric pain and painful tingling when the site on the back of the
hand was touched. The patient is a right-handed architect and due to the trauma could no
longer shake hands for fear of pain. She was diagnosed with neuroma-in-continuity of the third
digital nerve originating from the superficial branch of the radial nerve. She was first treated
with a trigger point injection of Naropin; this proved to be ineffective. She was then referred to
a hand therapist to start sensorimotor rehabilitation, which alleviated the painful neuroma.
Rehabilitation of the hypoaesthetic territory of the dorsum of the index finger was also
performed and was ultimately successful. Aesthesiography results are shown in Figure 1 and
Table 1.

Date Score (g)

 area 1 area 2

25-06-2015 2.8 X

17-07-2015 1.8 X

24-09-2015 0.7 X

30-10-2015 0.55 0.8

04-12-2015 0.2 0.25

TABLE 1: Aesthesiogram of the hypoaesthetic patient.
The score for an area is equivalent to the amount of mass (in grams) which elicits a sensation when placed onto that area. In normal
areas, sensation starts at 0.2 grams.

Three years later, she presented with worsening neuropathic pain and numbness in the
previously treated areas of her hand. The pain was restricted to the dorsal surface of MCP2/3
(the second and third metacarpophalangeal joints). In contrast, the recurrent numbness was
restricted to the dorso-ulnar surface of the proximal phalanx of the right hand. The pain was
not related to posture, nor did it radiate to another site, and it only occurred in response to
touch. Her Tinel’s test was strongly positive. There was no loss of motor function. She was
scheduled for AFT and the surgery was performed under general anaesthesia. The donor site
(abdomen) was infiltrated with 0.9% NaCl and 0.001 mg/ml adrenaline and the adipose tissue
was harvested. Only 2 cm3 of the lipoaspirate was then injected subcutaneously into the pre-
operatively marked area of the hand (Figure 1). After the operation, a pressure bandage was
applied to her hand and the patient was advised to keep it held high. The patient also wore a
corset around her abdomen to maintain pressure on the donor site for two weeks. The patient
was monitored for 12 weeks after the operation. The neuroma pain completely disappeared and
the patient could shake hands again. Also, the numbness on the dorso-ulnar surface of the
proximal phalanx was cured. After one year she was still free of pain and numbness in her hand
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and therefore satisfied with the results.

Discussion
We found that AFT proved effective in decreasing neuropathic pain and in alleviating
hyposensitivity in the area around the neuroma.

A neuroma is either a benign tumour or growth of nerve tissue which may occur after any
sharp, blunt, or traction trauma to the nerve [1, 2]. Two hypotheses are most widely accepted
regarding the process of neuroma formation: 1) after greater nerve trauma, axon fascicles
escape out of the damaged perineurium and form a painful swelling, while 2) partial nerve
injury can lead to the formation of a neuroma in continuity [2]. Clinical sequelae can be
characterised by paraesthesia and/or hyperesthesia and/or feeling of numbness [2].

As discussed earlier, either pharmacotherapy or surgical options can be considered for treating
neuroma pain [3]. For pharmacotherapy, drugs like antidepressants, NSAIDs, opiates, α-
receptor blockers, lidocaine, and antispasmodic drugs are prescribed. However, these drugs
often need to be used over the long term, despite their side effects, since they only provide
temporary pain relief [4-6]. Injections of ethanol, lidocaine, or hormones can also be given as
nerve blocks or as trigger point injections [7, 8].

Surgical treatment of (painful) neuromas is highly debated, especially the simple neuroma
excision procedure, which is associated with high recurrence of pain and unsatisfying results [9,
10]. In contrast, targeted nerve implantation (TNI) does have a role in the prevention of
recurrent end-neuromas, which occur mostly in amputee patients [19]. The relocation of the
nerve end into a muscle, vein, or even a bone has been described previously [11-20].

For sensorimotor rehabilitation, aesthesiography or allodynography are performed to quantify
neuropathic pain as described by C. J. Spicher [1, 2, 11-20]. Rehabilitation of hypoaesthesia or
allodynia is possible because of the neuroplasticity of the somatosensory system. It is believed
that mechanical allodynia masks hypoaesthesia. Thus when the zone of allodynia is treated
successfully, the underlying zone hypoaesthesia also gets remedied. The increasing sensation
will subsequently decrease neuropathic pain [1, 2, 11-20].

A potential bias of our study is that the patient did not undergo aesthesiography when she
presented to us in 2018, therefore her symptoms and the effect of AFT could not be quantified.

Recently, autologous fat transfer (AFT) has been used for the treatment of neuropathic pain
caused by neuromas, burns, scars, and post-mastectomy syndrome [11-18]. Its benefits are both
mechanical and biological. The adipose tissue creates a gliding layer which functions as a
protective wrap and allows free excursion of the nerves [19, 20]. The biological benefits include
neoangiogenesis [11-18], inflammatory response modulation, and prevention of scar
adhesions [11-20].

Conclusions
Neuroma pain in the right hand was successfully treated with autologous fat transfer.
Autologous fat transfer has been used in a variety of other clinical situations like burns, scars,
and post-mastectomy syndrome. Although it seems to have beneficial results, further research
is needed to substantiate these findings.

Additional Information

2020 De Jongh et al. Cureus 12(9): e10381. DOI 10.7759/cureus.10381 4 of 6



Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

Acknowledgements
We would like to thank G.B. de Zeeuw for his contribution in making Figure 1.

References
1. Neuroma. Dorland's Illustrated Medical Dictionary E-Book. Elsevier Health Sciences, 2011.

1266.
2. Lee M, Guyuron B: Chapter 7 - Postoperative Neuromas . Nerves and Nerve Injuries. Tubbs RS,

Rizk E, Shoja MM, Loukas M, Barbaro N, Spinner RJ (ed): Academic Press, San Diego; 2015.
2:99-112. 10.1016/B978-0-12-802653-3.00056-7

3. Yao C, Zhou X, Zhao B, Sun C, Poonit K, Yan H: Treatments of traumatic neuropathic pain: a
systematic review. Oncotarget. 2017, 8:57670-9. 10.18632/oncotarget.16917

4. Gruber H, Glodny B, Kopf H, et al.: Practical experience with sonographically guided phenol
instillation of stump neuroma: predictors of effects, success, and outcome. AJR Am J
Roentgenol . 2008, 190:1263-9. 10.2214/AJR.07.2050

5. Chabal C, Jacobson L, Russell LC, Burchiel KJ: Pain response to perineuromal injection of
normal saline, epinephrine, and lidocaine in humans. Pain. 1992, 49:9-12. 10.1016/0304-
3959(92)90181-a

6. Dworkin RH, O'Connor AB, Audette J, et al.: Recommendations for the pharmacological
management of neuropathic pain: an overview and literature update. Mayo Clin Proc. 2010,
85:3-14. 10.4065/mcp.2009.0649

7. Greenfield J, Rea J, Jr., Ilfeld FW: Morton's interdigital neuroma. Indications for treatment by
local injections versus surgery. Clin Orthop Relat Res . 1984, 142:4.

8. Morgan P, Monaghan W, Richards S: A systematic review of ultrasound-guided and non-
ultrasound-guided therapeutic injections to treat Morton's neuroma. Journal of the American
Podiatric Medical Association. 2014, 104:337-48. 10.7547/0003-0538-104.4.337

9. Tupper JW, Booth DM: Treatment of painful neuromas of sensory nerves in the hand: a
comparison of traditional and newer methods.. J Hand Surg Am. 1976, 1:144-51.
10.1016/s0363-5023(76)80008-1

10. Guse DM, Moran SL: Outcomes of the surgical treatment of peripheral neuromas of the hand
and forearm: a 25-year comparative outcome study. Ann Plast Surg. 2013, 71:654-8.
10.1097/SAP.0b013e3182583cf9

11. Vaienti L, Gazzola R, Villani F, Parodi PC: Perineural fat grafting in the treatment of painful
neuromas. Tech Hand Up Extrem Surg. 2012, 16:52-5. 10.1097/BTH.0b013e31823cd218

12. Vaienti L, Merle M, Battiston B, Villani F, Gazzola R: Perineural fat grafting in the treatment
of painful end-neuromas of the upper limb: a pilot study. J Hand Surg Eur Vol. 2013, 38:36-42.
10.1177/1753193412441122

13. Maione L, Vinci V, Caviggioli F, et al.: Autologous fat graft in postmastectomy pain syndrome
following breast conservative surgery and radiotherapy. Aesthetic Plast Surg. 2014, 38:528-32.
10.1007/s00266-014-0311-9

14. Caviggioli F, Maione L, Forcellini D, Klinger F, Klinger M: Autologous fat graft in
postmastectomy pain syndrome. Plast Reconstr Surg. 2011, 128:349-52.
10.1097/PRS.0b013e31821e70e7

15. Ulrich D, Ulrich F, van Doorn L, Hovius S: Lipofilling of perineal and vaginal scars: a new
method for improvement of pain after episiotomy and perineal laceration. Plast Reconstr

2020 De Jongh et al. Cureus 12(9): e10381. DOI 10.7759/cureus.10381 5 of 6

https://books.google.co.in/books?id=mNACisYwbZoC&lpg=PA287&pg=PA1266
https://dx.doi.org/10.1016/B978-0-12-802653-3.00056-7
https://dx.doi.org/10.1016/B978-0-12-802653-3.00056-7
https://dx.doi.org/10.18632/oncotarget.16917
https://dx.doi.org/10.18632/oncotarget.16917
https://dx.doi.org/10.2214/AJR.07.2050
https://dx.doi.org/10.2214/AJR.07.2050
https://dx.doi.org/10.1016/0304-3959(92)90181-a
https://dx.doi.org/10.1016/0304-3959(92)90181-a
https://dx.doi.org/10.4065/mcp.2009.0649
https://dx.doi.org/10.4065/mcp.2009.0649
https://scholar.google.com/scholar?q=intitle:Morton's interdigital neuroma. Indications for treatment by local injections versus surgery
https://dx.doi.org/10.7547/0003-0538-104.4.337
https://dx.doi.org/10.7547/0003-0538-104.4.337
https://dx.doi.org/10.1016/s0363-5023(76)80008-1
https://dx.doi.org/10.1016/s0363-5023(76)80008-1
https://dx.doi.org/10.1097/SAP.0b013e3182583cf9
https://dx.doi.org/10.1097/SAP.0b013e3182583cf9
https://dx.doi.org/10.1097/BTH.0b013e31823cd218
https://dx.doi.org/10.1097/BTH.0b013e31823cd218
https://dx.doi.org/10.1177/1753193412441122
https://dx.doi.org/10.1177/1753193412441122
https://dx.doi.org/10.1007/s00266-014-0311-9
https://dx.doi.org/10.1007/s00266-014-0311-9
https://dx.doi.org/10.1097/PRS.0b013e31821e70e7
https://dx.doi.org/10.1097/PRS.0b013e31821e70e7
https://dx.doi.org/10.1097/PRS.0b013e3182419c2c


Surg. 2012, 129:593-4. 10.1097/PRS.0b013e3182419c2c
16. Fredman R, Edkins RE, Hultman CS: Fat grafting for neuropathic pain after severe burns . Ann

Plast Surg. 2016, 76:298-303. 10.1097/SAP.0000000000000674
17. de Gast H, Torrensma B, Fitzgerald E, Stevens H: The treatment of chronic neuropathic pain:

bio (regenerative) pain treatment through lipofilling. A short communication case series. Pain
Physician. 2016, 19:495-8.

18. Huang SH, Wu SH, Chang KP, et al.: Alleviation of neuropathic scar pain using autologous fat
grafting. Ann Plast Surg. 2015, 74:99-104. 10.1097/SAP.0000000000000462

19. Pet MA, Ko JH, Friedly JL, Mourad PD, Smith DG: Does targeted nerve implantation reduce
neuroma pain in amputees?. Clin Orthop Relat Res. 2014, 472:2991-3001. 10.1007/s11999-
014-3602-1

20. Koch H, Hubmer M, Welkerling H, Sandner-Kiesling A, Scharnagl E: The treatment of painful
neuroma on the lower extremity by resection and nerve stump transplantation into a vein.
Foot Ankle Int. 2004, 25:476-81. 10.1177/107110070402500706

2020 De Jongh et al. Cureus 12(9): e10381. DOI 10.7759/cureus.10381 6 of 6

https://dx.doi.org/10.1097/PRS.0b013e3182419c2c
https://dx.doi.org/10.1097/SAP.0000000000000674
https://dx.doi.org/10.1097/SAP.0000000000000674
https://www.painphysicianjournal.com/linkout?issn=&vol=19&page=E495
https://dx.doi.org/10.1097/SAP.0000000000000462
https://dx.doi.org/10.1097/SAP.0000000000000462
https://dx.doi.org/10.1007/s11999-014-3602-1
https://dx.doi.org/10.1007/s11999-014-3602-1
https://dx.doi.org/10.1177/107110070402500706
https://dx.doi.org/10.1177/107110070402500706

	Autologous Fat Grafting for the Treatment of a Painful Neuroma of the Hand: A Case Report and Review of Literature
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Area experiencing neuroma pain and numbness.
	TABLE 1: Aesthesiogram of the hypoaesthetic patient.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


