
Received 09/11/2017 
Review began  09/19/2017 
Review ended  09/25/2017 
Published 09/28/2017

© Copyright 2017
Cohen. This is an open access article
distributed under the terms of the
Creative Commons Attribution License
CC-BY 3.0., which permits unrestricted
use, distribution, and reproduction in any
medium, provided the original author and
source are credited.

Notalgia Paresthetica: A Novel Approach to
Treatment with Cryolipolysis
Philip R. Cohen 

1. Department of Dermatology, University of California, San Diego

Corresponding author: Philip R. Cohen, mitehead@gmail.com

Abstract
Notalgia paresthetica, a neurosensory syndrome that typically occurs on the upper back, has multiple
clinical symptoms with variable degrees of expression in each individual afflicted with the condition. The
involved site is usually hyperpigmented and is associated with burning, coldness, hypoesthesia, increased
pain, pruritus and/or tingling. In the affected area, the number of nerve fibers may be increased and the
cutaneous sensory nerves are altered secondary to localized impingement, central injury, or both. Although
multiple therapeutic approaches for notalgia paresthetica have been described, none specifically address the
essential pathogenesis of the condition—the altered cutaneous nerves. Cryolipolysis is a well-tolerated
nonsurgical technique to reduce the subcutaneous fat layer. Selective apoptosis of adipocytes occurs since
the lipid-rich fat cells are more susceptible to cold injury than the surrounding water-rich cells. Not only a
marked decrease in pain sensitivity but also a sustained reduction in the density of myelinated and
unmyelinated cutaneous nerves has been observed in cryolipolysis-treated skin. Therefore, cryolipolysis is a
logical approach to the treatment of notalgia paresthetica. One or more cryolipolysis treatments may be
necessary for complete or partial resolution of the individual’s notalgia paresthetica-related cutaneous
symptoms. In conclusion, evaluation of cryolipolysis as a noninvasive treatment of patients with notalgia
paresthetica is warranted.
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Introduction And Background
Notalgia paresthetica is a neurosensory condition that typically occurs on the upper back. The affected area
is often hyperpigmented and associated symptoms—restricted to the involved site—include not only
pruritus, but also burning, coldness, hypoesthesia, increased pain, and tingling. There is an alteration of the
cutaneous sensory nerves resulting from either localized impingement, central damage and irritation, or
both; in addition, an increased number of nerve fibers may be present [1-4].

Cryolipolysis is a well-tolerated nonsurgical procedure to reduce the subcutaneous fat layer. Selective
apoptosis of adipocytes occurs since the lipid-rich fat cells are more susceptible to cold injury than the
surrounding water-rich cells. A sustained decrease of myelinated and nonmyelinated sensory cutaneous
nerves, along with decreased vibratory and thermal pain, has been demonstrated in skin following
cryolipolysis [5-7].

Topical, intralesional, systemic, peri-neural, and non-pharmacologic approaches to the treatment of
notalgia paresthetica have been performed with variable—limited duration or long-term—efficacy [8].
However, none of the therapeutic interventions utilized in notalgia paresthetica directly addresses the
essential pathogenesis of the condition—the altered nerve. Cryolipolysis—which specifically results in
decreasing cutaneous sensory nerves, may be a novel modality for the successful management of notalgia
paresthetica.

Review
Notalgia paresthetica
Background

Notalgia paresthetica, a sensory neuropathic syndrome, is characterized by a single or multiple affected
areas on the back that exhibits one or more of the following symptoms: pain, burning, a cold sensation,
hyperesthesia, hypoesthesia, numbness, paresthesias, and tingling. Pruritus is also typically present.
Hyperpigmented macules, overlying the symptomatic site, may also be observed [1-2].

The condition was initially described in St. Petersburg Russia by a neurologist, Dr. Astwazaturo, in 1934 [1,
3]. The term notalgia is derived from the Greek words 'notos,' meaning back, and 'algos,' meaning pain. The
nomenclature emphasizes the combination of symptoms that are manifested: back pain and paresthesia [3-
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4].

Epidemiology

Notalgia paresthetica is a common condition that is encountered worldwide [3, 9]. There is no racial
predilection [3, 10]. It can occur in any adult age group; however, it most frequently occurs in women
between the ages of 54-62 years old [10]. Notalgia paresthesia has also been observed in patients with
multiple endocrine neoplasia type 2a (MEN 2A); in these individuals, the condition occurs in younger
patients—even children [11].

Clinical Presentation

The sensory symptoms typically present within a single area, often located on the upper back; the upper and
lower borders are between thoracic level two (T2) and thoracic level six (T6), and the lateral borders are
between the vertebra and the scapula. A prior history of herpes zoster in the affected area is absent. Usually,
the condition is unilateral; rarely it is bilateral. A hyperpigmented patch, with or without accompanying
hyperkeratosis or lichenification, may be present at the site of the symptoms [1-4, 9, 10, 12-14].

Pathology

A biopsy of the hyperpigmented patch of notalgia paresthetica shows mild hyperkeratosis of the epidermis;
the papillary dermis shows a mild lymphocytic inflammatory infiltrate and melanophages. These changes
are consistent with those observed in post-inflammatory hyperpigmentation. In addition, necrotic
keratinocytes or amyloid deposits in the papillary dermis (consistent with macular amyloidosis), or both,
may be present. If necessary, a biopsy may aid to differentiate notalgia paresthetica from some of the other
conditions in the clinical differential diagnosis, such as contact dermatitis, fixed drug eruption, macular
amyloidosis, neurodermatitis, parapsoriasis, post-inflammatory hyperpigmentation, and tinea versicolor [2,
4, 8, 13].

Pathogenesis

Notalgia paresthetica is a sensory neuropathy that results from an alteration of the cutaneous sensory
nerves of the upper back. The nerve alteration may be secondary to either localized impingement (possibly
from the adjacent muscles) or central damage and irritation (related to pathologic processes of the spine) or
both [1, 4]. In addition, albeit less well supported, there is evidence that the localized area of symptoms has
an increased number of nerve fibers [15-16].

The dorsal segments of the thoracic nerves of T2 to T6 are susceptible to trauma and entrapment by the
spinal muscles since they pass through the muscles at a right angle after exiting from the spinal cord,
resulting in notalgia paresthetica. Nerve injury to nearby nerves that affect muscles in the area of symptoms
can also result in the condition; for example, dysfunction of the serratus anterior muscle following injury to
the long thoracic nerve caused notalgia paresthetica. A similar mechanism of pathogenesis could be the
sequelae of injury—such as damage to the trapezius muscle that results in instability of the scapula and
subsequent adverse effects on the cutaneous nerves [17-18].

Spinal pathology can cause direct damage to the nerves and result in notalgia paresthetica. Several
structural changes have been observed in patients with this condition: degenerative changes, disc
herniation, kyphosis, osteoarthritis, scoliosis, spinal stenosis, and vertebral arthrosis and hyperostosis [9,
14]. In addition, referred pain to the upper thoracic and infrascapular areas secondary to cervical spine
disease may also be a potential etiology of notalgia paresthetica [19].

The pathogenesis of notalgia paresthetica in patients with MEN 2A is hypothesized to be different. The
patients are younger and do not have the spinal pathology that has been observed in older individuals with
the condition. Signaling of neural crest cells by RET/glial cell line-derived neurotrophic factor is postulated
not only to cause other manifestations of MEN 2A, but also to promote the development of notalgia
paresthetica in MEN 2A patients [11].

The etiology of the hyperpigmented patch of notalgia paresthetica remains to be definitively established.
Some investigators consider the friction from chronic rubbing to result in post-inflammatory changes with
concurrent basal keratinocyte apoptosis and secondary amyloid deposition [20]. However, other researchers
theorize that the presence of amyloid is part of the primary disease process and causes the pigmentary
changes [4]

Treatment

Several modalities have been utilized for the management of patients with notalgia paresthetica. They
include topical, oral, and interventional therapies; the latter include intralesional, non-pharmacologic, and
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peri-neural therapeutic treatment options (Table 1) [4, 10-11, 13, 18-19, 21-37]. However, a treatment such
as cryolipolysis, that could actually modify the cutaneous nerves at the site of the symptoms, might be
effective in temporarily alleviating or permanently resolving the condition.

Treatment References

Intralesional  

     Botulinum toxin [21,22]

     Corticosteroids [13]

Non-pharmacologic  

     Acupuncture [11]

     Exercise [23]

          Latissimus dorsi and rhomboid muscle strengthening [23]

          Pectoral muscle stretching [23]

     Massage [19]

     Multimodal physiotherapy (infrared, radar, short waves and ultrasound) [10]

     Narrow band ultraviolet-B [24]

     Osteopathic manipulative treatment [25]

          Inhibition and soft tissue techniques [25]

          Rib raising [25]

          Scapulothoracic fascial release [25]

          Suboccipital decompression [25]

     Surgery (decompression of cutaneous nerve or discectomy) [26]

     Transcutaneous electrical muscle stimulation (EMS) [18]

     Transcutaneous electrical nerve stimulation (TENS) [27]

Oral  

     Antidepressants [4,28]

          Selective serotonin norepinephrine reuptake inhibitors [4,28]

          Tricyclic antidepressants [4,28]

     Antihistamines (sedative (histamine one) H1 and/or non-sedative H1) [4]

     Gabapentin [29,30]

     Muscle relaxants [19]

     Nonsteroidal anti-inflammatory drugs [4]

     Oxcarbazepione [31,32]

     Pregablin [29]

Peri-neural  

     Paravertebral nerve block (bupivacaine and methylprednisolone) [33]

Topical  

     Anesthetics (lidocaine 2.5% plus prilocaine 2.5% cream) [34]

     Capsaicin (0.025% and 0.075%) cream [35,36]

     Corticosteroids [10]

     Naltrexone 1% [31]
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     Tacrolimus [37]

TABLE 1: Notalgia paresthetica: therapeutic treatment options

Cryolipolysis
Background

Cosmetic procedures focused on body contouring continue to increase in popularity. Side effects from
invasive surgical procedures (such as liposuction) for fat removal have prompted the development of several
noninvasive body contouring devices. Cryolipolysis is a noninvasive procedure for subcutaneous fat layer
reduction [5-6].

Cryolipolysis initially received clearance by the Food and Drug Administration (FDA) to treat the flank area
(love handles) in 2010. Subsequently, FDA clearance has followed to include subcutaneous fat treatment for
the abdomen, the thighs, and the submental area in 2012, 2014, and 2015, respectively. More recently, in
2016, clearance was received for the arms, back, bra area, and the area beneath the buttocks [5, 10].

Procedure

The cryolipolysis device consists of an applicator that is attached to a control unit. A coupling gel is applied
to the skin site and the cup-shaped applicator is applied. A moderate vacuum within the applicator draws
the tissue between two cooling panels. The cooling process is accelerated by the vacuum-associated
constriction of blood vessels. Cooling of the skin (measured by the selected heat extraction) is controlled by
sensors that monitor the heat flux out of the skin and is modulated by a thermoelectric cooling element [6].

Cryolipolysis is operator independent once the applicator has been affixed to the site of therapy. The cycle
duration of treatment is up to one hour. The cooling of the skin incorporates a predetermined energy
extraction rate that is expressed as a numeric value denoted by the cooling intensity factor (CIF) [6].

Immediate, and transient, post-cryolipolysis adverse events at the treatment site typically include edema
and erythema. Several patients also experience pain in the area treated; yet, by post-treatment day seven, all
patients are usually free of these symptoms. However, a common side effect--which typically resolves one to
two months after cryolipolysis--is prolonged hypoesthesia in the treated area [7].

Observations

Subcutaneous fat is sensitive to cold-induced injury. Indeed, compared with other water-rich cells,
adipocytes have a higher sensitivity to cold. Therefore, cryolipolysis results in a selective reduction of
subcutaneous fat layer thickness without any physical damage to the surrounding tissue [5-6].

Cryolipolysis does not affect serum lipid levels or liver function tests; indeed, treatment of multiple sites on
the same day is safe [38]. Also, recent adaptations to the cryolipolysis applicator have not only maintained
the safety and efficacy of the procedure, but also decreased the treatment duration and allowed the
procedure to be more comfortable due to lower vacuum-skin tension [39]. In addition, animal studies have
now shown that cryolipolysis-associated fat reduction efficacy was greater when combined with tumescent-
solution injection [40].

Cryolipolysis and Sensory Nerve Function

Coleman, et al., in 2009, published their study regarding the clinical efficacy of noninvasive cryolipolysis
and its effects on peripheral nerves. A cooling device was used to treat areas on one of two contralateral
flanks in 10 subjects. Sensory function was assessed by neurologic evaluation in nine of the subjects (who
had been treated for 60 minutes) and by skin biopsy for nerve staining in one subject  (who had been treated
for 45 minutes) [41].

In six of the nine subjects, there was a transient reduction in sensation. Specifically, reduction in sensitivity
to pain or pinprick was noted in all six subjects one week after treatment. The altered sensitivity lasted
between one to six weeks; however, by two months after treatment, all reduction in pain sensitivity had
resolved [41].

Serial skin biopsies (from treated and control sites) were evaluated before treatment and three months after
treatment in one subject. All biopsies showed an equal and normal number of epidermal nerve fibers and
nerve plexi, suggesting that cryolipolysis did not cause any long-term change to the structure or
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functionality of either the epidermal nerve fibers or nerve plexi in the dermis [41]. In addition, neither
inflammation nor necrosis of nerves was observed; however, the study did not address the neurosensory
pathways and mechanisms involved [7]. 

Garibyan, et al., in 2015, conducted a larger study to assess alterations of cutaneous nerve function by
noninvasive cryolipolysis. They evaluated pain, itch, and cutaneous nerve fiber density over a 56-day
follow-up period after a single cryolipolysis treatment. Six women and five men were treated with
cryolipolysis for one hour on their flank [7].

A marked decrease in pain sensitivity--not only mechanical but also thermal—was produced by cryolipolysis.
Within two to seven days following treatment, the hyposensitivity began; it persisted for at least 35 days
after cryolipolysis. In contrast, there was no significant change in the mean or peak itch intensity after
cryolipolysis [7].

Serial skin biopsies (at baseline, 48-72 hours, 21 days, and 56 days post-treatment) were performed in six
subjects. The density of dermal myelinated nerve fibers and unmyelinated epidermal nerve fibers were
analyzed. In contrast to the earlier study by Coleman, et al. [41], the investigators found that there was a
prolonged reduction in the density of both myelinated and unmyelinated cutaneous nerves following
cryolipolysis; the former group of nerves in the dermis was most greatly affected [7].

The postulated pathogenesis of cutaneous sensory nerve alteration varied depending on whether the
affected nerves were myelinated or unmyelinated. Cryolipolysis preferentially injures myelinated dermal
nerves since they contain a lipid-rich myelin sheath; subsequently, the peripheral nerve function decreases.
The cryolipolysis-induced changes of unmyelinated nerves are hypothesized to possibly be multifactorial:
cold-induced lipid crystallization, ischemia-reperfusion injury, metabolic stress, and/or stress signaling
pathways [7].

Conclusions
Notalgia paresthesia is a common sensory neuropathic syndrome having multiple clinical symptoms with
variable degrees of expression in each individual with the condition. Multiple treatment modalities have
been reported; however, none of the therapeutic approaches focus directly toward the principle etiology of
the condition: the affected cutaneous nerves. Cryolipolysis is a noninvasive technique utilized for the
reduction of subcutaneous fat. An unexpected observation following cryolipolysis was a marked decrease in
pain sensitivity of the treated skin. Cryolipolysis of notalgia paresthetica sites on the back of affected
individuals is a logical approach to the management of this prevalent condition. In summary, evaluation of a
noninvasive, potentially efficacious treatment for patients with notalgia paresthetica with cryolipolysis is
warranted. Single or sequential cryolipolysis treatments may be required. The extent and duration of
anticipated clinical resolution of notalgia paresthetica symptoms remain to be observed. Depending on the
individual’s notalgia paresthetica-related cutaneous symptoms, complete (or partial) resolution of their
notalgia paresthetica could be expected following cryolipolysis.

Additional Information
Disclosures
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.

References
1. Shumway NK, Cole E, Fernandez KH: Neurocutaneous disease neurocutaneous dysesthesias. J Am Acad

Dermatol. 2016, 74:215–228. 10.1016/j.jaad.2015.04.059
2. Ellis C: Notalgia paresthetica: the unreachable itch . Dermatol Pract Concept. 2013, 3:3–6.

10.5826/dpc.0301a02
3. Chiriac A, Podoleanu C, Moldovan C, et al.: Notalgia paresthetica, a clinical series and review. . Pain Pract.

2016, 16:90–91. 10.1111/papr.12436
4. Perez-Perez LC: General features and treatment of notalgia paresthetica . Skinmed. 2011, 9:353–358.
5. Alizadeh Z, Halabchi F, Mazaheri R, et al.: Review of the mechanisms and effects of noninvasive body

contouring devices on cellulite and subcutaneous fat. Int J Endocrinol Metab. 2016, 14:e36727.
10.5812/ijem.36727

6. Avram MM, Harry RS: Cryolipolysis for subcutaneous fat layer reduction. Lasers Surg Med. 2009, 41:703–
708. 10.1002/lsm.20864

7. Garibyan L, Cornelissen L, Sipprell W, et al.: Transient alterations of cutaneous sensory nerve function by
non-invasive cryolipolysis. J Invest Dermatol. 2015, 135:2623–2631. 10.1038/jid.2015.233

8. Savk E, Dikicioglu E, Culhaci N, et al.: Immuohistochemical findings in notalgia paresthetica . Dermatology.

2017 Cohen et al. Cureus 9(9): e1719. DOI 10.7759/cureus.1719 5 of 7

https://dx.doi.org/10.1016/j.jaad.2015.04.059
https://dx.doi.org/10.1016/j.jaad.2015.04.059
https://dx.doi.org/10.5826/dpc.0301a02
https://dx.doi.org/10.5826/dpc.0301a02
https://dx.doi.org/10.1111/papr.12436
https://dx.doi.org/10.1111/papr.12436
http://skinmedjournal.com/skinmed_v9_i6_l.pdf#page=23
https://dx.doi.org/10.5812/ijem.36727
https://dx.doi.org/10.5812/ijem.36727
https://dx.doi.org/10.1002/lsm.20864
https://dx.doi.org/10.1002/lsm.20864
https://dx.doi.org/10.1038/jid.2015.233
https://dx.doi.org/10.1038/jid.2015.233
https://dx.doi.org/10.1159/000051823


2002, 204:88–93. 10.1159/000051823
9. Savk O, Savk E: Investigation of spinal pathology in notalgia paresthetica . J Am Acad Dermatol. 2005,

52:1085–1087. 10.1016/j.jaad.2005.01.138
10. Raison-Peyron N, Meunier L, Acevedo M, et al.: Notalgia paresthetica: clinical, physiopathological and

therapeutic aspects. A study of 12 cases. J Eur Acad Dermatol Venereol. 1999, 12:215–221. 10.1111/j.1468-
3083.1999.tb01031.x

11. Verga U, Fugazzola L, Cambiaghi S, et al.: Frequent association between MEN 2A and cutaneous lichen
amyloidosis. Clin Endocrinol (Oxf). 2003, 59:156–161. 10.1046/j.1365-2265.2003.01782.x

12. Massey EW, Pleet AB: Localized pruritus-notalgia paresthetica. Arch Dermatol. 1979, 115:982–983.
10.1001/archderm.1979.04010080046023

13. Weber PJ, Poulos EG: Notalgia paresthetica. Case reports and histologic appraisal . J Am Acad Dermatol.
1988, 18:25–30. 10.1016/S0190-9622(88)70003-1

14. Savk E, Savk O, Bolukbasi O, et al.: Notalgia paresthetica: a study on pathogenesis . Int J Dermatol. 2000,
39:754–759. 10.1046/j.1365-4362.2000.00080.x

15. Inaloz H, Kirtak N, Eguyen G, et al.: Notalgia paresthetica with a significant increase in the number of
intradermal nerves. J Dermatol. 2002, 29:739–743. 10.1111/j.1346-8138.2002.tb00213.x

16. Springall DR, Karanth SS, Kirkham N, et al.: Symptoms of notalgia paresthetica may be explained by
increased dermal innervation. J Invest Dermatol. 1991, 97:555–561.

17. Massey EW: Sensory mononeuropathies. Semin Neurol. 1998, 18:177–183. 10.1055/s-2008-1040871
18. Wang C, Gowda A, Barad M, et al.: Serratus muscle stimulation effectively treats notalgia paresthetica

caused by long thoracic nerve dysfunction: a case series. J Brachial Plex Peripher Nerve Inj. 2009, 4:1–6.
10.1186/1749-7221-4-17

19. Alai N, Skinner H, Nabili S, et al.: Notalgia paresthetica associated with cervical spinal stenosis and
cervicothoracic disk disease at C4 through C7. Cutis. 2010, 85:77–81.

20. Shin J, Kim YC: Neuropathic itch of the back: a case of notalgia paresthetica . Ann Dermatol. 2014, 26:392–
394. 10.5021/ad.2014.26.3.392

21. Weinfeld PK: Successful treatment of notalgia paresthetica with botulinum toxin A . Arch Dermatol. 2007,
143:980–982. 10.1001/archderm.143.8.980

22. Perez-Perez L, Garia-Gavin J, Allegue F, et al.: Notalgia paresthetica: treatment using intradermal
botulinum toxin. Actas Dermosifiliogr. 2014, 105:74–77. 10.1016/j.adengl.2013.09.003

23. Fleischer AB, Meade TJ, Fleischer AB: Notalgia paresthetica: successful treatment with exercises . Acta Derm
Venereol. 2011, 91:356–357.

24. Perez-Perez L, Allegue F, Fabeiro JM, et al.: Notalgia paresthetica successfully treated with narrow band
UVB: report of five cases. J Eur Acad Dermatol Venereol. 2010, 24:730–732. 10.1111/j.1468-
3083.2009.03479.x

25. Richardson BS, Way BV, Speece AJ 3rd: Osteopathic manipulative treatment in the management of notalgia
paresthetica. J Am Osteopath Assoc. 2009, 109:605–608.

26. Williams EH, Rosson GD, Elsamanoudi I, et al.: Surgical decompression for notalgia paresthetica: a case
report. Microsurgery. 2010, 30:70–72. 10.1002/micr.20702

27. Savk E, Savk O, Sendur F: Transcutaneous electrical nerve stimulation offers partial relief in notalgia
paresthetica patients with a relevant spinal pathology. J Dermatol. 2007, 34:315–319. 10.1111/j.1346-
8138.2007.00279.x

28. Yeo B, Tey HL: Effective treatment of notalgia paresthetica with amitriptyline . J Dermatol. 2013, 40:505–
506. 10.1111/1346-8138.12154

29. 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

30. Loosemore MP, Bordeaux JS, Bernhard JD: Gabapentin treatment for notalgia paresthetica, a common
isolated peripheral sensory neuropathy. J Eur Acad Dermatol Venereol. 2007, 21:1440–1441. 10.1111/j.1468-
3083.2007.02256.x

31. Bigliardi PL, Stammer H, Jost G, et al.: Treatment of pruritus with topically applied opiate receptor
antagonist. J Am Acad Dermatol. 2007, 56:979–988. 10.1016/j.jaad.2007.01.007

32. Savk E, Bolukbasi O, Akyol A, et al.: Open pilot study on oxcarbazepine for the treatment of notalgia
paresthetica. J Am Acad Dermatol. 2001, 45:630–632. 10.1067/mjd.2001.116228

33. Goulden V, Toomey PJ, Highet AS: Successful treatment of notalgia paresthetica with a paravertebral local
anesthetic block. J Am Acad Dermatol. 1998, 38:114–116. 10.1016/S0190-9622(98)70552-3

34. Layton AM, Cotterill JA: Notalgia paraesthetica—report of three cases and their treatment . Clin Exp
Dermatol. 1991, 16:197–198. 10.1111/j.1365-2230.1991.tb00345.x

35. Wallengren J: Treatment of notalgia paresthetica with topical capsaicin . J Am Acad Dermatol. 1991, 24:286–
288. 10.1016/S0190-9622(08)80609-3

36. Wallengren J, Klinker M: Successful treatment of notalgia paresthetica with topical capsaicin: vehicle-
controlled, double-blind, crossover study. J Am Acad Dermatol. 1995, 32:287–289. 10.1016/0190-
9622(95)90152-3

37. Ochi H, Tan LX, Tey HL: Notalgia paresthetica treatment with topical tacrolimus . J Eur Acad Dermatol
Venereol. 2016, 30:452–454. 10.1111/jdv.12830

38. Klein KB, Bachelor EP, Becker EV, et al.: Multiple same day cryolipolysis treatments for the reduction of
subcutaneous fat are safe and do not affect serum lipid levels or liver function tests. Laser Surg Med. 2017,
49:640–644. 10.1002/lsm.22674

39. Kilmer SL: Prototype CoolCup cryolipolysis applicator with over 40% reduced treatment time demonstrates
equivalent safety and efficacy with greater patient preference. Lasers Surg Med. 2017, 49:63–68.
10.1002/lsm.22550

40. Jeong SY, Kwon TR, Seok J, et al.: Non-invasive tumescent cryolipolysis using a new 4D handpiece: a
comparative study with a porcine model. Skin Res Technol. 2017, 23:79–87. 10.1111/srt.12305

41. Coleman SR, Sachdeva K, Egbert BM, et al.: Clinical efficacy of noninvasive cryolipolysis and its effects on

2017 Cohen et al. Cureus 9(9): e1719. DOI 10.7759/cureus.1719 6 of 7

https://dx.doi.org/10.1159/000051823
https://dx.doi.org/10.1016/j.jaad.2005.01.138
https://dx.doi.org/10.1016/j.jaad.2005.01.138
https://dx.doi.org/10.1111/j.1468-3083.1999.tb01031.x
https://dx.doi.org/10.1111/j.1468-3083.1999.tb01031.x
https://dx.doi.org/10.1046/j.1365-2265.2003.01782.x
https://dx.doi.org/10.1046/j.1365-2265.2003.01782.x
https://dx.doi.org/10.1001/archderm.1979.04010080046023
https://dx.doi.org/10.1001/archderm.1979.04010080046023
https://dx.doi.org/10.1016/S0190-9622(88)70003-1
https://dx.doi.org/10.1016/S0190-9622(88)70003-1
https://dx.doi.org/10.1046/j.1365-4362.2000.00080.x
https://dx.doi.org/10.1046/j.1365-4362.2000.00080.x
https://dx.doi.org/10.1111/j.1346-8138.2002.tb00213.x
https://dx.doi.org/10.1111/j.1346-8138.2002.tb00213.x
http://www.sciencedirect.com/science/article/pii/S0022202X9190031K
https://dx.doi.org/10.1055/s-2008-1040871
https://dx.doi.org/10.1055/s-2008-1040871
https://dx.doi.org/10.1186/1749-7221-4-17
https://dx.doi.org/10.1186/1749-7221-4-17
https://www.ncbi.nlm.nih.gov/pubmed/20349681
https://dx.doi.org/10.5021/ad.2014.26.3.392
https://dx.doi.org/10.5021/ad.2014.26.3.392
https://dx.doi.org/10.1001/archderm.143.8.980
https://dx.doi.org/10.1001/archderm.143.8.980
https://dx.doi.org/10.1016/j.adengl.2013.09.003
https://dx.doi.org/10.1016/j.adengl.2013.09.003
https://pdfs.semanticscholar.org/f442/b82bfd6b95e73275bdda6dbe0eb85bd06ef4.pdf
https://dx.doi.org/10.1111/j.1468-3083.2009.03479.x
https://dx.doi.org/10.1111/j.1468-3083.2009.03479.x
http://jaoa.org/article.aspx?articleid=2093777
https://dx.doi.org/10.1002/micr.20702
https://dx.doi.org/10.1002/micr.20702
https://dx.doi.org/10.1111/j.1346-8138.2007.00279.x
https://dx.doi.org/10.1111/j.1346-8138.2007.00279.x
https://dx.doi.org/10.1111/1346-8138.12154
https://dx.doi.org/10.1111/1346-8138.12154
https://dx.doi.org/10.4065/mcp.2009.0649
https://dx.doi.org/10.4065/mcp.2009.0649
https://dx.doi.org/10.1111/j.1468-3083.2007.02256.x
https://dx.doi.org/10.1111/j.1468-3083.2007.02256.x
https://dx.doi.org/10.1016/j.jaad.2007.01.007
https://dx.doi.org/10.1016/j.jaad.2007.01.007
https://dx.doi.org/10.1067/mjd.2001.116228
https://dx.doi.org/10.1067/mjd.2001.116228
https://dx.doi.org/10.1016/S0190-9622(98)70552-3
https://dx.doi.org/10.1016/S0190-9622(98)70552-3
https://dx.doi.org/10.1111/j.1365-2230.1991.tb00345.x
https://dx.doi.org/10.1111/j.1365-2230.1991.tb00345.x
https://dx.doi.org/10.1016/S0190-9622(08)80609-3
https://dx.doi.org/10.1016/S0190-9622(08)80609-3
https://dx.doi.org/10.1016/0190-9622(95)90152-3
https://dx.doi.org/10.1016/0190-9622(95)90152-3
https://dx.doi.org/10.1111/jdv.12830
https://dx.doi.org/10.1111/jdv.12830
https://dx.doi.org/10.1002/lsm.22674
https://dx.doi.org/10.1002/lsm.22674
https://dx.doi.org/10.1002/lsm.22550
https://dx.doi.org/10.1002/lsm.22550
https://dx.doi.org/10.1111/srt.12305
https://dx.doi.org/10.1111/srt.12305
https://dx.doi.org/10.1007/s00266-008-9286-8


peripheral nerves. Aesth Plast Surg. 2009, 33:482–488. 10.1007/s00266-008-9286-8

2017 Cohen et al. Cureus 9(9): e1719. DOI 10.7759/cureus.1719 7 of 7

https://dx.doi.org/10.1007/s00266-008-9286-8

	Notalgia Paresthetica: A Novel Approach to Treatment with Cryolipolysis
	Abstract
	Introduction And Background
	Review
	Notalgia paresthetica
	TABLE 1: Notalgia paresthetica: therapeutic treatment options

	Cryolipolysis

	Conclusions
	Additional Information
	Disclosures

	References


