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Abstract: Venous leg ulcers (VLUs) are the most common causes of leg ulcers due to
venous insufficiency. Most cases persist for more than 6 weeks, referred to as chronic VLUs.
These chronic ulcers have been described as a manifestation of Klinefelter syndrome (KS).
Platelet-rich fibrin (PRF) is a second-generation platelet concentrate, which contains growth
factors required for chronic wound healing. The use of PRF in the management of VLUs in
KS has not been reported, to the best of our knowledge. We report a case of chronic VLU
associated with KS in a 41-year-old man treated with PRF. Dermatological examination
showed a tender, shallow, irregular ulcer partly covered with hard, yellow necrotic tissue on
the anterior side of the lower-left leg and hyperpigmented indurated skin on both lower legs.
The diagnosis of venous ulcer was established based on clinical manifestation and supported
by the result of Doppler ultrasound showed chronic venous insufficiency. Histopathological
examination, which showed epidermal acanthosis, dermal fibrosis, and thickening with
hemosiderin deposits consistent with the diagnosis of venous ulcer. The patient presented
with eunuchoid features characterized by long extremities, gynecomastia, increased fat
distribution around the hips, scanty pubic hairs, and small testes. Laboratory tests found
decreased levels of testosterone, increased levels of follicle-stimulating and luteinizing
hormone, and bilateral testicular atrophy was found from testicular ultrasound. These
physical examinations and laboratory findings supported the diagnosis of KS. The patient
was treated with PRF dressing once a week. After 7 weeks of treatment with PRF, the ulcer
almost reached complete closure. PRF gives a good result in a chronic VLU with KS.
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Introduction

Venous leg ulcer (VLU) is a severe clinical manifestation of chronic venous
insufficiency (CVI) on the lower legs.* The ulcers are typically shallow, irregular
with well-defined borders, and surrounded by erythematous or hyperpigmented
indurated skin.! On average, 70% of these ulcers persist for more than six weeks,
referred to as chronic VLUs.' Recurrent VLUs are possibly associated with
abnormalities of chromosomes such as Klinefelter syndrome (KS).> To date, the
percentage of VLUs in KS is still not exactly known.* The phenotype of KS is
characterized by eunuchoid body proportions with long lower extremities, gyneco-
mastia, scanty secondary sexual hairs, small testes, and leg ulcers.’ Platelet-rich
fibrin (PRF) is a second-generation platelet concentrate that contains white blood
cells (WBC) and growth factors (GF) in a natural fibrin matrix that are important in
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tissue regeneration and wound healing.® Recently, PRF has
been used for the management of hard-to-heal leg ulcers,
including VLUs and other chronic ulcers.® Here, we report
a case of chronic VLU associated with KS in a 41-year-old
man treated with PRF.

Case

A 41-year-old widower man presented with a 1-year his-
tory of an ulcer on the left leg. He first noted small
genitalia and changes at the breasts at age 20. The patient
was a smoker, worked as a farmer with prolonged periods
of standing, had a positive family history of varicose
veins, and had been married twice but had no children.

Physical examination revealed obesity (height: 175 cm,
weight: 97 kg, body-mass index: 31.7 kg/m?), eunuchoid
body proportion, gynecomastia, increased fat distribution
around the hip and thighs, scanty pubic hairs, and small
testes [Figure 1A and B]. The size of the penis was 3 cm in
length with Tanner stage 3 pubic hair. Both of his lower
legs showed varicose veins [Figure 1D and E]. A 5x4
x 0.3 cm shallow ulcer with irregular borders on the
anterior side of the lower-left leg was observed
[Figure 1C]. The ulcer had granulation tissue at the base
of the wound and was partly covered with hard, yellow
necrotic tissue. There were also atrophie blanche and

hyperpigmented indurated skin on both lower legs.

Figure | Physical examination showing eunuchoid body proportions, obesity, long extremities, gynecomastia, scanty pubic hairs, small testes (A and B). Shallow ulcer with
yellow necrotic tissue on the lower-left leg and atrophie blanche on both lower legs (C). Varicose veins with hyperpigmented indurated skin appear on both lower legs

(D and E).
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Venous Doppler ultrasound suggested CVI on the great
saphenous vein and small saphenous vein (SSV) of the
right leg and SSV of the left leg. Testicular ultrasound
showed bilateral testicular atrophy with size = 1.94x1.08
x 0.64 cm (volume + 0.7 mL) and + 1.11%1.34 x 0.75 cm
(volume + 0.58 mL) on the right and left testes, respec-
tively. Hormonal examinations revealed a low serum tes-
tosterone level of 40.29 ng/dL (normal range for men 249—
836 ng/dL), elevated level of follicle-stimulating hormone
(FSH) 52.19 IU/mL (normal range for men 1.4-18.1 TU/
mL), and luteinizing hormone (LH) 52.19 IU/mL (normal
range for men 1.5-9.3 IU/mL). Histopathological exami-
nation of the ulcer margin revealed epidermal acanthosis,
dermal fibrosis, and thickening, with hemosiderin deposits
[Figure 2]. Diagnosis of chronic VLU with KS was made.
The patient had been unresponsive to 6 weeks of dressings
using saline with Vaseline gauze, Hydrofiber dressings,
and compression bandage. Therefore, a topical treatment
using autologous PRF every week was chosen for the
patient. Forty mL of autologous venous blood was col-
lected in four plain vacutainer tubes without any antic-
oagulants and immediately centrifuged the blood at 3000
rotations per minute for 15 minutes. Fibrin clots that
appeared in the center of the vacutainer (in between acel-
lular plasma and the red blood cells) after 15 minutes were
applied to the ulcer [Figure 3A—C]. The ulcer was covered
with sterile gauze. At each weekly visit, the old dressing
was replaced with a new PRF dressing. Clinical

improvement was measured every week. The mean reduc-
tion area of the ulcer was 43.75% after 2 weeks, 70% after
4 weeks [Figure 3D], and after 7 weeks 99.9% of the ulcer
had closed [Figure 3E]. The patient was advised to use
compression therapy to prevent the recurrence of VLU.

Discussion
Venous leg ulcers are the most common form of ulcers on the
lower extremities with a prevalence of 0.1% and the inci-
dence has increased to 4% in the over-80 population.'* In
general, the ulcers were superficial, irregularly shaped with
ared base, and surrounded by erythematous or hyperpigmen-
ted induration of skin." The diagnosis of VLU is mostly
clinical." Supporting examination such as a biopsy can be
considered in chronic ulcers to exclude malignancies.'
Klinefelter syndrome is a rare, nonhereditary disorder
of the sex chromosomes affecting one in 500-1000 male
births.>” The phenotype is classically characterized by
a eunuchoid body, long lower extremities, gynecomastia,
sparse body hairs, broad hips, and small testes.” Other
abnormal findings are testicular atrophy, azoospermia,
infertility, behavioral disorders, and reduced intelligence.’
People with KS have an increased risk of developing
VLU, deep venous thrombosis, and pulmonary embolism
related to a defect of the basement membrane in the
venous valve or underlying hypercoagulable state.®
A dermatologist should be aware that recurrent leg ulcera-
tions may be a clinical presentation of KS.?

Figure 2 Histopathological findings (Hematoxylin and eosin; x100 and x200 magnifications) showed epidermal acanthosis, dermal fibrosis, and thickening, hemosiderin

deposits (blue arrow).
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Figure 3 Fibrin clot at the center of vacutainer (red arrow) (A). Four PRF clots were placed in the entire ulcer area (B). Clinical manifestation of venous leg ulcer before

(C), after 4 weeks (D), and after 7 weeks of PRF dressing (E).

The etiopathogenesis of leg ulcers in KS is multifac-
torial, influenced by the presence of CVI, obesity, decrease
in fibrinolysis due to elevated levels of plasminogen acti-
vator inhibitor type 1 (PAI-1), and arterial dysplasia on the
legs.” PAI-1 inhibits fibrinolysis and promotes thrombosis
by inhibiting tissue plasminogen and urokinase plasmino-
gen activator.” Zollner et al'® reported higher activity of
PAI-1 in the group of KS with leg ulcers compared to KS
only. Metabolic syndrome such as diabetes, arterial hyper-
tension, hypertriglyceridemia, obesity, and smoking was
contributed to the elevation of PAI-1 activity.” In this
report, the patient developed a shallow, exudative, granu-
lation-based ulcer, with irregular borders on the left lower
leg. There were atrophie blanche, hyperpigmented indu-
rated skin, and varicose veins on both lower legs. Doppler
ultrasound suggested CVI. Hence, the diagnosis of VLU
was established. Histopathological examination revealed
epidermal acanthosis, dermal fibrosis, and thickening,
with hemosiderin deposits, that are consistent with the
diagnosis of venous ulcer. Because of the patient’s

eunuchoid body proportions, gynecomastia, small penis,
and testes, we suspected Klinefelter syndrome, supported
by the results of the testicular ultrasound, reduced testos-
terone levels of more than 50%, abnormalities of FSH and
LH, despite no chromosomal analysis. We also did not
perform PAI-1 due to limited laboratory capacity.
Treatment of VLUs in patients with chromosomal
anomalies involves the same management as in other
patients.'! The treatment of VLUs consisted of measures
to reduce the effects of venous hypertension (compres-
sion therapy, surgical treatment for venous abnormality),
local treatment for the ulcer, systemic drugs, and com-
plementary measures (leg elevated above the level of the
heart, short walks).'> Compression therapy remains as
the first-line and standard treatment for VLUs, which in
turn improves venous hemodynamics by applying exter-
nal pressure to the ankle around 35-40 mmHg.'> The
lifelong maintenance of compression therapy is necessary
to decrease the risk of ulcer recurrence.'? Meanwhile, for
cases of VLUs associated with KS,

there is no
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established therapy.” Some studies suggested androgen
replacement therapy can normalize the low testosterone
level and reduce PAI-1 levels, therefore encouraging
improvement of leg ulcers.>’” PRF is a second-
generation platelet concentrate, containing more WBC
than the platelet-rich plasma and has 6-8 times concen-
tration of GF compared to whole blood.® It is easy to
prepare, low cost, and effective as a promising therapy
for chronic ulcers such as VLUs that do not respond well
to standard treatment within four weeks characterized by
no significant wound reduction (30-50%)."* In vitro,
membranes of PRF progressively release significant GF
such as transforming growth factor 1, platelet-derived
growth factor AB, vascular endothelial growth factors,
insulin-like growth factors, matrix glycoproteins, and
cytokines within 7 days.'* These GF together with neu-
trophils and platelets facilitate tissue regeneration, angio-
genesis, and prevention of infection which are important
in wound healing.® Somani et al'® concluded that patients
who were treated with PRF dressings tend to heal faster
than saline dressings. The study consisted of 15 patients
with 1x1 cm to 5x5 cm area of chronic VLUs (more than
6 months), divided into two groups. The first group
received a PRF dressing once a week, compared to
the second group which received a saline dressing once
a week. After 4 weeks, the mean reduction area of each
group was 85.51% and 42.74%, respectively.'> O'Connell
et al'® reported complete closure in 66.7% of VLU
patients in 7.1 weeks. Another study conducted by
Pinto et al,'* which included 44 patients with refractory
leg ulcers, reported complete closure of all VLUs
<10 cm?, diabetic foot ulcers, and complex wounds
within 9 weeks of PRF therapy. In this case, the patient
initially received conventional therapy consisting of dres-
sings with saline with Vaseline gauze, Hydrofiber dres-
sings, and compression bandage. After 6 weeks, due to
minimal response of wound healing, the therapy was
changed to PRF. After 4 weeks of PRF therapy, the
mean reduction area of the VLU was 70%, and after 7
weeks the ulcer had almost closed completely (99.9%).
Based on this finding, PRF gives a good response in this
present case.

Conclusion

Recurrent VLUs are possibly associated with chromoso-
mal abnormalities such as KS. Here, we report on the
treatment of KS-associated VLU using PRF with a good
therapeutic response. To the best of our knowledge,

management of chronic VLUs in KS using PRF has not
been reported.
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