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Refractory Leg Ulcers Associated with Klinefelter Syndrome
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We present a man with refractory leg ulcers, bilateral varicosis of the lower extremities, and Buerger

disease. Autoimmune work-up was negative. However, chromosome analysis showed Klinefelter syn-

drome (48 XXY). Ulcerative lesions of the lower extremities are a complication of Klinefelter syndrome.

To date, the pathogenesis of ulcers in Klinefelter syndrome has not been clarified, but several factors,

such as abnormalities of fibrinolysis and prothrombotic states, might be involved. Our present case em-

phasizes the importance of considering Klinefelter syndrome in the differential diagnosis of a male pa-
tient with nonhealing ulcers of the lower extremities. (] Nippon Med Sch 2015; 82: 64-67)
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Introduction
Klinefelter syndrome is a rare disorder of the sex chro-
mosomes. Patients with this syndrome have at least one
extra X chromosome in addition to the normal male
karyotype of 46, XY'. Among the clinical manifestations
of dermatological interest, leg ulcers occur in 13% of
cases of Klinefelter syndrome’. We describe a patient
with Klinefelter syndrome who had had refractory leg ul-
cers for 19 years but did not show spontaneous aggrega-
bility of platelets or elevated activity of plasminogen acti-
vator inhibitor type 1 (PAI-1), but did show a low testos-
terone level and elevated levels of follicle-stimulating

hormone and luteinizing hormone.

Case
A 44-year-old unmarried man was admitted to our hospi-
tal for refractory bilateral leg ulcers, which had been pre-
sent for nearly 18 years. His job as a chef at a sushi res-
taurant involved prolonged hours of standing. Since the
age of 26 years he had received treatment in the depart-
ment of vascular surgery for painful bilateral leg ulcers
(Fig. 1), for which Buerger disease had been diagnosed,
and bilateral varicose veins of the lower extremities. The
patient was uncooperative toward treatment and repeat-
edly admitted to the hospital: 9 times in total over a pe-
riod of 18 years. However, they had believed that these

diseases was the cause of the ulcers, treatment for these
diseases made no remarkable change of ulcers, therefore
the patient was referred to our department.

On admission, physical examination revealed obesity
(height: 170.0 cm, weight: 98 kg, body-mass index, 33.9
kg/m?) with long legs and eunuchoid body proportions
(Fig. 2). Body hair was sparse. However, gynecomastia
was absent, and testes and penis were of normal size. An
8x5-cm ulcer was observed over the dorsum of the right
foot and ankle. The ulcer was covered with hard, yellow
necrotic tissue and the extensor hallusis longus muscle
tendon was exposed at the ulcer of the tendon (Fig. 3).
There were also multiple ulcers, hyperpigmentation le-
sions and a tendency towards skin atrophy due to stasis
dermatitis on both legs, similarly covered with necrotic
tissue. The dorsalis pedis and posterior tibial pulses were
palpable bilaterally in the legs. Venous Doppler ultra-
sonography of the leg showed dilated veins with reflux
and an incompetent perforating vein with no aneurysms
just under the ulcer of the right foot and ankle. Patho-
logical examination of this ulcer showed no malignancy.

Laboratory studies revealed no abnormalities of blood
biochemistry, the immune system, or fibrinolytic vari-
ables, such as prothrombin time, partial thromboplastin
time, and serum levels of fibrinogen and plasminogen.

No spontaneous aggregation of platelets was observed,
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Fig. 1 Right leg ulcer (5x2 cm) at medial malleolus and
pigmentation around the ulcer seen at the age of
26 years.

Fig. 2 Patient’s body showing eunuchoid proportions,
obesity, and long extremities.

and the adenosine diphosphate threshold concentration
and the activity of PAI-1 were also normal. Hormonal ex-
aminations revealed a low serum testosterone level (0.28
ng/dL, normal range for men: 1.31-8.71 ng/dL) and ele-
vated levels of follicle-stimulating hormone (43.2 mIU/

mL; normal range: 2.0-8.14 mIU/mL) and luteinizing
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Fig. 3 Dorsum of the right foot at the age of 44 years.

hormone (16.8 mIU/mL; normal range: 0.8-5.7 mIU/mL).

Because of these abnormalities of hormone levels and
body proportion, chromosome analysis with Giemsa
banding was performed. A 47,XXY/46,XY mosaic karyo-
type was found, and a diagnosis of Klinefelter syndrome
was made.

We immediately hospitalized the patient and started
androgen replacement therapy, with monthly injections
of 250 mg of testosterone enanthate for 2 months. Some
ulcers showed improvement, but therapy could not be
continued because of the patient’s emotional instability
such as becoming short temper.

The persistent ulcers had been treated with ointments,
surgical debridement, split-thickness skin grafts, and ad-
vanced biointeractive skin dressings but had not healed
completely. On pathological examination, organized
thrombi and evidence of recanalization were noted (Fig.
4). Bacterial cultures of the ulcers obtained on admission
yielded Pseudomonas aeruginosa, but cultures obtained 8
days later were negative.

We performed a negative pressure wound treatment
for 1 month. As a result of this treatment, the ulcers did
not heal completely but were considerably improved.
However, we complied with the patient’s request for dis-
charge, and he was directed to the outpatient clinic for
follow-up after 10 months admission.

At discharge, we had told the patient the importance
of continuous treatment. As a result, the patient finally
recognized the importance of treatment and, more than 1

year after initial visit, the ulcers had healed completely
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Fig. 4 Histologic section showing an organized thrombus

and recanalization in a small artery

(Fig. 5).

Discussion

Klinefelter syndrome was first reported by Klinefelter, et
al.' in 1942, is present at approximately 1 in 500 to 1,000
male births’. The characteristics include testicular atro-
phy, azoospermia, infertility, elevated urinary levels of
gonadotropins, behavioral disorders, and mild intellec-
tual disability. The physical findings include a eunuchoid
body habitus, long lower extremities, gynecomastia, and
sparse body hair.

The prevalence of leg ulcers in persons with Klinefelter
syndrome is 6% to 13%’, which is 3 to 30 times higher
than that in the general population. Such leg ulcers are
often refractory to treatment. Furthermore, determining
that the ulcers are caused by Klinefelter syndrome often
takes a long time.

The pathogenesis of the leg ulcer is complicated, al-
though a combination of the following factors is thought
to be involved: 1) body proportion (venous incompetence
caused by increased venous pressure associated with the
long legs); 2) hormonal abnormality (inhibition of fibri-
nolysis caused by low testosterone levels or imbalance of
the estrogen to androgen ratio)’; 3) abnormal coagulation
and fibrinolytic systems (tendency toward thrombosis
caused by increased platelet aggregation’, and microem-
boli caused by impairment of the fibrinolytic system as-
sociated with an increased activity of PAI-1°); 4) hyperco-
agulation caused by genetic defects of coagulation and fi-
brinolysis factors’; 5) comorbid diabetes mellitus and
autoimmune diseases, including systemic lupus erythe-
matosus and anti-phospholipid antibody syndrome; and

6) congenital anomalies (partial defects of the venous en-
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Fig. 5 Dorsum of right foot at the age of 46 years, 13
months after initial visit.

dothelial cells and defects of the venous valves)’. Of
these factors, abnormal functioning of the fibrinolytic sys-
tem is most closely associated with hypogonadism; espe-
cially in patients with Klinefelter syndrome, the elevated
PAI-1 activity levels are believed to be caused by the low
levels of testosterone, not by the genetic defect itself. Al-
though many reports on leg ulcers in patients with Kline-
felter syndrome have described elevated levels of PAI-1,
there are also some exceptions, such as the present pa-
tient. Reduced levels of testosterone may cause estrogen
dominance, resulting in the development of comorbid
autoimmune diseases. The ulcers of the present patient
had long been thought by the department of vascular
surgery to have been caused by Buerger disease or vari-
cose veins of the lower extremities. However, because the
ulcers showed no improvement despite years of the treat-
ment, the patient was referred to our department. Be-
cause of the patient’s body proportions we suspected
Klinefelter syndrome, the presence of which was con-
firmed by chromosomal analysis. The patient did not
have any significant abnormalities of the coagulation or
fibrinolytic systems but did have abnormalities of hormo-
nal balance, varicose veins with hyperpigmentation, and
a tendency towards skin atrophy due to stasis dermatitis.
With these features, a final diagnosis of venous stasis ul-
cers associated with Klinefelter syndrome was made. The
patient’s job, which involved prolonged hours of stand-
ing, may have contributed to the worsening of the ve-

nous stasis leg ulcers. The patient’s poor understanding
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of the disease and other general issues could also be ex-
pected to have contributed to the refractory ulcers. This
notion was supported by the numerous hospital admis-
sions (9 over 18 years), the improvement of the ulcers
during hospitalization, and their worsening after dis-
charge, possibly because of the patient’s unwillingness to
visit the outpatient clinic regularly or failure to properly
care for the ulcers at home. Some patients with Klinefel-
ter syndrome are believed to have mild intellectual dis-
ability, with lower verbal intelligence quotient scores
than performance scores. Deficits in the language under-
standing domain due to delays in speech and language
abilities is a feature of Klinefelter syndrome’. This imbal-
ance may cause unstable cognitive competence. In the
present patient, the additional “negative” personality
specific to the patient seemed to be the cause of the ex-
tremely poor compliance with the treatment.

In Japan, 51 cases, including the present case, of leg ul-
cers in patients with Klinefelter syndrome have been re-
ported. There is no established therapy for leg ulcer, but
some of the reports” have suggested that administration
of testosterone encourages healing; however, the treat-
ment developed some problems, such as short temper,
and the patient wished to stop further administration of
testosterone. We also could heal the leg ulcer to resume
the small amount of testosterone administration in the
future.

In conclusion, in patients with refractory, recurrent leg
ulcers with underlying stasis dermatitis, Klinefelter syn-
drome should be considered in the differential diagnosis.
In patients with Klinefelter syndrome it is important to

broaden treatment options, such as androgen replace-

ment therapy and dealing with lack of consciousness

about the ulcers.
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