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Introduction

Vohwinkel syndrome or keratoderma hereditaria mutilans
(KHM), first described in 1929, is a very rare hereditary
disease belonging to the group of palmoplantar keratodermas
[7]. The syndrome is marked by hyperkeratosis of the palms
and soles creating a typical honeycomb pattern and a starfish
appearance on the extensor surfaces. In addition, constricting
bands form on the digits, usually beginning with the fifth
digits. Modern genetics have shown KHM results from a
missense mutation of the proteins loricrin and connexin 26
[5, 6]. The disease can be sporadic or inherited in an autoso-
mal dominant fashion with variable phenotypic expression.
Published data suggest that this disease is more common
among Caucasian women, and the disease manifests clinically
in the neonatal period and progresses throughout life. The
presence of constriction bands on the digits of the hands and
feet, leading to progressive strangulation and auto-
amputation, known as pseudo-ainhum, is a feature unique to
KHM [2]. The disease may be associated with additional
features such as alopecia, high-tone hearing loss, nail anoma-
lies, and, in some cases, cleft lip and palate or facial asymme-
try [3, 5]. Treatment of the pseudo-ainhum is often necessary
to prevent ischemic necrosis of the fingertips.

Relatively few cases have been reported, and results of
treatment with various modalities are inconsistent and un-
certain. Medical management includes the use of systemic
synthetic retinoids [2–4], vitamin A derivatives, which en-
hance the differentiation and proliferation of epidermal tis-
sues. Retinoids offer moderate success but are often limited
by their toxicities and teratogenicity [1, 8]. Surgical treat-
ments described include local tissue rearrangements, local
flaps, and skin grafts. Optimal long-term results have not
been readily obtainable with any treatment modality [2].

Materials and Methods

A 23-year-old African-American female was identified
through our facility with the clinical diagnosis of Vohwinkel
syndrome. Her primary complaint was pain in her fingertips
due to long-standing constriction bands, the most severe
affecting her right ring finger. She suffered auto-
amputation of the distal phalanges of the fifth digit on both
hands and feet a few years prior (Fig. 1). Angiography of
her digital vasculature was ordered to assess the caliber and
quality of the digital arteries (Fig. 2). As seen in Fig. 2, both
radial and ulnar digital arteries are diminutive beyond the
cutaneous constriction. Although this study is not essential
for diagnosis or treatment of KHM, assessment of the digital
vasculature is helpful in gauging severity of disease, pro-
viding appropriate informed consent, and tracking disease
progression over time. In the case presented, the angiogram
reveals miniscule digital arteries with poor distal fill; how-
ever, clinically, the patient exhibited intact sensation and
normal capillary refill. Therefore, the angiogram is most
valuable for perioperative planning and prognosis.

In an operating room under general anesthesia, we ex-
cised the constriction band on her right ring finger. As per
the primary surgeon’s (YL) preference, both an operating
microscope and upper arm tourniquet were used (Fig. 3).
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Our surgical treatment included full-thickness excision of
the constriction band with identification and preservation of
the neurovascular bundles. The wound bed, after excision of
the constriction band, appeared well vascularized and bled
adequately with release of the tourniquet. Gentle pressure
alone was used for hemostasis so as to avoid inadvertent
neurovascular injury. The circumferential defect was then
covered with a full-thickness skin graft (FTSG) harvested
from her groin crease. The dermis of the skin graft was
thinned slightly, and the graft was secured circumferentially
using chromic suture. A bolster dressing was created with
antibiotic-impregnated petroleum gauze and self-adherent
elastic wrap. The finger was splinted until the dressing
was removed 5 days later. Complete take of the graft to
the wound bed suggested adequate vascularity.

Our use of the operating microscope was based on the
angiographic findings of diminutive digital vessels and the
inherent potential for injury during dissection. However, the
case could be performed under standard loupe magnifica-
tion, as the diseased skin peels free of the underlying struc-
tures rather easily. We would, however, recommend having
the microscope available for unforeseen difficulties.

The patient returned at 12 months with worsening
symptoms in her right long finger, and this was treated
similarly. She was followed for 16 months after treat-
ment of the right ring finger and has had no recurrence
(Figs. 4 and 5).

A literature review was performed on PubMed to com-
pare the results of other published treatment modalities.

Results

Our patient had successful amelioration of pseudo-ainhum
without recurrence of the treated areas after 16 months of
follow-up. Other therapies reported in the literature in-
clude high-dose synthetic retinoids, Z-plasty, cross-finger
flaps, and skin grafting. All published results are case
studies. The longest follow-up was of 3 years in a patient
treated with Z-plasty; she had recurrence of all constric-
tion bands. A cross-finger flap was reported to be suc-
cessful at 18 months of follow-up. No single therapy has
shown complete success in eradication of constriction
banding.

Fig. 2 Angiograph of the patient’s digital vasculature

Fig. 1 Preoperative appearance of constriction bands on the right
hand. Note the auto-amputated small finger

Fig. 4 The patient’s right hand 12 months after treatment

Fig. 3 Excision of the constriction band using an operating micro-
scope and upper arm tourniquet
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Discussion

The expression of KHM is variable, with the cutaneous
manifestations paramount. As the constriction bands threat-
en digital loss, patients seek therapy from specialists. Al-
though the disease is typically diagnosed clinically, DNA
analysis has recently become available; however, its use is
extremely limited [9].

Given the extra-cutaneous findings associated with
KHM, should a clinician encounter a small child with the
diagnosis, referral to an audiologist would be prudent. In
addition, children of KHM patients may warrant screening
audiometry and close dermatologic surveillance.

Based on published reports, surgical therapy is superior
to medical therapy relative to side effects and duration of
results. Z-plasty techniques have shown temporary success
but long-term failure. Our patient has had successful treat-
ment via full-thickness skin grafting without evidence of
recurrence at 16 months of follow-up.

With regard to decision making in surgical treatment of
the constriction bands, basic science may help improve
outcomes. KHM is a genetic disorder which would require
a genetic alteration for cure. Surgical treatments are aimed
only at the manifestation of limb-threatening constriction
bands. Excision alone should be expected to recur over time

given the characteristics of the disease and its tendency
toward specific areas of the fingers and toes. We also know
that full-thickness skin grafts tend to retain the skin charac-
teristics of the donor site. Therefore, a FTSG may perma-
nently modify the locally diseased skin. To this regard, a
remote FTSG may be a better choice than a local FTSG.
This same line of reasoning may explain the recurrence seen
with the Z-plasty method. Perhaps, the cross-finger flap was
successful because the skin on the chosen flap was disease
free. Full-thickness skin grafting is promising, but further
follow-up is needed to assure no recurrence.
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Fig. 5 The patient’s right hand 16 months after treatment
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