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CASE REPORT

Usefulness of the skin-wrinkling test 
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Abstract 

Background Gaucher disease (GD) is an autosomal recessive disease characterized by an inborn metabolic error. 
Although pain attributed to skeletal involvement is one of the most frequent symptoms of this condition, some 
patients may have neuropathic pain. Therefore, recent studies have analyzed the occurrence of peripheral polyneu‑
ropathy in patients with GD. In these studies, in cases when normal neurological examination and electroneuromyo‑
graphy were found, small fiber neuropathy (SFN) was investigated, mainly using skin biopsy and quantitative sensory 
testing.

Case presentation We demonstrate the usefulness of the skin‑wrinkling test performed by immersion in water 
for the evaluation of SFN in a 27‑year‑old woman with GD who presented with neuropathic pain. After exclud‑
ing other causes, the main hypothesis was an association between SFN and GD, which was recently described 
in the literature and possibly underdiagnosed.

Conclusions Although only skin biopsy can confirm the diagnosis of SFN, the skin‑wrinkling test can be useful 
for the complimentary assessment of pain in patients with GD, owing to its easy application and wide availability.
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Background
Gaucher disease (GD) is an autosomal recessive disorder 
with a mutation in the glucosylceramidase beta 1 (GBA1) 
gene, which encodes the lysosomal enzyme glucocer-
ebrosidase [1]. GD is considered the most common lyso-
somal storage disorder [2].

Pain is one of the most frequent symptoms and is gen-
erally attributed to skeletal involvement. However, it 
may present with neuropathic characteristics in some 
patients [3]. In this context, recent studies have evaluated 
the occurrence of peripheral polyneuropathy in GD [1, 
3, 4]. Due to normal neurological examination and elec-
troneuromyography (ENMG), some cases were further 
investigated for small fiber neuropathy (SFN). The meth-
ods used to assess SFN in these studies were mainly skin 
biopsy and quantitative sensory testing [1, 3].

The skin wrinkling test can also be used to assess the 
involvement of small fibers [5, 6] and has been corre-
lated with fiber density in skin biopsy [7]. The test can be 
performed by prolonged immersion in water, consisting 
of keeping the hands in water at a temperature of 40 ºC 
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for 30 min and observing the presence or absence of skin 
wrinkling [5].

In this case report, we describe a case of SFN attributed 
to GD after excluding other etiologies, that was treated 
at the Clinics Hospital Complex of the Federal University 
of Paraná (CHC–UFPR). We also demonstrate the useful-
ness of the skin wrinkling test performed by immersion 
in water in the evaluation of SFN. The patient signed an 
informed consent form and the study was approved by 
the Ethics Committee of the CHC–UFPR.

Case presentation
A 27-year-old woman was diagnosed with GD at 5 years 
of age and received imiglucerase infusions every 15 days. 
She worked in the telemarketing business and had no 
history of dermatitis. At 24  years of age, she developed 
paresthesia and intense burning pain in her lower limbs. 
The Douleur Neuropathique 4 Questions (DN4) ques-
tionnaire score was 7 out of 10, indicating the presence 
of neuropathic pain (score ≥ 4) [8]. General physical 
examination revealed hepatosplenomegaly with no other 
alterations. Neurological examination revealed no abnor-
malities. In the complementary investigation, ENMG 
was performed, with results within normal limits, thus 
excluding large fiber neuropathy (LFN).

The skin-wrinkling test recorded by photographs 
was performed, in which the palms of the hands were 
photographed at time 0 to verify basal changes in the 
fingers and 30  min after immersion in water for com-
parison [5, 9]. The patient kept her hands immersed in 
water at 40ºC, controlled by a thermometer, for 30 min. 
The wrinkling of each finger after 30  min, except for 
the first digit, was graded into three categories: 0.0, no 
wrinkling; 0.5, slight wrinkling; and 1.0, clear wrinkling. 
The patient had a mean wrinkling of 0 and, therefore, 
abnormal wrinkling (Fig. 1).

Given the compatible clinic, neurological exami-
nation with minimal alterations, and ENMG within 
normal limits, a diagnosis of probable SFN was made. 
Metabolic/nutritional, infectious, neurotoxic, immune-
mediated, hereditary, and other possible etiologies 
described for SFN were excluded by clinical clinical 
assessment and laboratory investigations. Thus, the 
etiological hypothesis of SFN in this case was GD. 
The patient maintained the enzyme replacement for 
GD, and the treatment for the neuropathic pain was 
optimized.

Fig. 1 Skin‑wrinkling test. A Patient’s hands at 0 min. B Lack of wrinkling on patient’s hands at 30 min. C Expected wrinkling at 0 min in a healthy 
subject. D Expected wrinkling in 30 min in a healthy subject
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Discussion
SFN is a group of neuropathies that involve sensory and 
autonomic fibers [6]. The main etiologies are metabolic, 
infectious, neurotoxic exposure, immune-mediated, and 
hereditary. However, up to 50% of patients have an unde-
fined etiology [6, 10]. Among the idiopathic causes, new 
etiological possibilities are constantly emerging. GD was 
recently described, as shown in this case.

GD involves the progressive lysosomal storage of glu-
cocerebroside in macrophages in the bones, bone mar-
row, liver, spleen, lungs, and nervous tissue [4, 11]. 
Although little described, the association between GD 
and polyneuropathies was observed in studies that found 
SFN in 21.4% and LFN in 10.7% of patients with GD [4].

The sensitivity of the skin wrinkling test ranges from 
66% to 80% [5, 12]. One of the main reasons for this sen-
sitivity is the fact that it is done on the hands and the 
condition usually starts in the feet [5]. However, the skin 
wrinkling test is a simple, inexpensive, and readily avail-
able examination that can be used for the characteriza-
tion of small fiber involvement [7, 9, 12]. Studies have 
shown that the skin wrinkling test can be correlated with 
skin biopsy findings [6, 7], thus, proving to be a useful 
test mainly in the evaluation of SFN symptoms by general 
practitioners. The patient in this case, with absent wrin-
kling, presents probable SFN, corroborating the findings 
reported by Devigli et al. [3].

Another important point in the identification of SFN 
in patients with GD is the treatment, given that GD 
treatment usually includes enzyme replacement thera-
pies [11], but the treatment of neuropathic pain differs 
from skeletal or inflammatory pain. Thus, an individual 
approach to each type of pain becomes essential [1].

Conclusions
This case report describes a patient with GD who was 
investigated for peripheral polyneuropathies after new 
pain developed with neuropathic characteristics. After 
excluding LFN and investigating other etiological pos-
sibilities described for SFN, we hypothesized an associa-
tion between SFN and GD, which was recently described 
in the literature and possibly underdiagnosed. Although 
only skin biopsy can confirm the diagnosis of SFN, the 
skin-wrinkling test can be useful for the complimentary 
assessment of pain in patients with GD, owing to its easy 
application and wide availability.
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