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Abstract. 
Pachydermoperiostosis(PDP), also known as Touraine-Solente-
Golé syndrome/Rosenfeld-Kloepfer syndrome/primary or idio-
pathic Hypertrophic osteoarthropathy, is an autosomal-dominant/
autosomal recessive inherited disorder with variable expression. In 
its complete form, it is characterized by pachyderma (thickening 
of the facial skin), skeletal changes (periostosis), excessive sweat-
ing (hyperhydrosis), and acropachia (digital clubbing) and presents 
usually at puberty. At least two gene mutations have been implicat-
ed, namely 15-hydroxyprostaglandin dehydrogenase(15HPGD) and 
SLCO2A1. Clinical manifestations of PDP are thought to relate to 
excessive collagen formation and dysregulation of matrix proteins 
because of fibroblastic hyperactivation. Disease progresses for 5–20 
years before stabilizing. We describe a case of 25 year old male who 
presented with thickened skin on the face and scalp(resembling cu-
tis verticis gyrata), palmoplantar hyperhidrosis and clubbing.The 
patient required a close follow-up because of complications that 
might develop on the long-term.
KeyWords:Pachydermoperiostosis,Hypertrophic, osteoarthropa-
thy, pachyderma, hyperhydrosis, acropachia

Introduction
PDP is the primary form of hypertrophic osteoarthropathy (HOA) 
which should be distinguished from the secondary form of HOA, 
which is much more frequent and mostly associated with severe pul-
monary disease, bronchogenic carcinoma, lung empyema, bronchi-
ectasis, congenital heart disease, and thyroid or GI malignancy 1. It 
was first described by Friedreich2 in 1868, who called it ‘Hyperostosis 
of the entire skeleton’. In 1907, Unna named the term ‘cutis verticis 
gyrate’ for thick, transversely folded skin of scalp and forehead.3 In 
1935, three dermatologists, Touraine, et al,4 recognized this condi-
tion as a familial disorder with three forms: complete (periostosis and 
pachyderma), incomplete (without pachyderma) and the forme fruste 
(pachydermia with minimal skeletal changes). In 1965, Rimoin5 ob-
served affected persons in successive generations.
Jajic estimated the prevalence of the disease is 0.16%.6,7 Symptoms 
usually appear around puberty, with a male to female ratio of 7:1, 
and males are severely affected.8 In a review of 68 published families 
with PDP, including 204 patients, Castori et al7 found that 37 families 

showed autosomal dominant inheritance and autosomal recessive in-
heritance was suggested in the remaining families. The main features 
are digital clubbing, skin changes (flushing, blanching, hyperhidro-
sis and hypertrophy) causing coarse facial features with thickening, 
furrowing and excessive oiliness of the skin of the face and forehead. 
Bone and joint involvement includes arthritis, arthralgia, periosteal 
new bone formation, subperiosteal ossification, acro-osteolysis and 
osteoporosis. Gastric hypertrophy, gastric ulcer and other endocrine 
abnormalities have been described. This condition progresses slowly 
for a few years and is self-limiting thereafter.9
The pathogenesis of PDP is not fully known. The15-hydroxypros-
taglandin dehydrogenase gene and thesolute carrier organic anion 
transporter family member2A1 have been found to be associated with 
PDP 10,11,12,13.It is thought that increased levels of prostaglandin 
E2(PGE2) as a result of defective selective uptake acrossthe plasma 
membrane by solute carrier organic aniontransporter family member 
2A1 and/or intracellular degradationby 15-hydroxyprostaglandin de-
hydrogenase iscentral to the pathogenesis of PDP14,15,16. Elevated 
PGE2 levels are hypothesized to induce cytokine-mediated tissue 
remodeling and vascular stimulation, leading to hyperhidrosis, acro-
osteolysis, periostosis, arthritis, and pachyderma as seen in PDP pa-
tients17.

Case report
A 22 years old student from rural Bangladesh, presented to our out-
patient department with the complaints of pain small joints of both 
hands and feet for 2 years. The pain was insidious in onset, throbbing 
in nature and not relieved by over-the-counter medications. There was 
neither morning stiffness nor back pain or sole pain. The patient also 
complained of profuse sweating, progressive enlargement of hands 
and feet and gradual coarsening of facial features. His family history 
was significant for consanguinity – his grandparents have a consan-
guineous relationship. There was otherwise no history of a similar ill-
ness in the family members, and this was the first time the patient 
sought medical attention for this issue. There was no history of scalp 
dandruff or rashes, and the patient denied having symptoms such as 
fatigue, eye redness, eye or mouth dryness, chest pain, or exertional 
dyspnea. There was no history of fever, palpitations, heat intolerance, 
tremors, trauma or fracture.
On examination, he had leonine facies with pronounced folds in the 
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area of forehead, between the eyes, in the nasolabial grooves and on 
the chin, furrowing on his forehead skin (Figure 1). His nose was ex-
cessively enlarged with thickened skin folds. The development of the 
patient's skin folds was insidious and progressive. Clubbing of his 
fingers and toes (Figure 2 and 3) was noticed.  Patient has profuse 
sweating and seborrhea in his axillae, hands, and feet. Cardiovascu-
lar, respiratory, neurological, and thyroid examination performed for 
the patient was otherwise unremarkable. There was no scalp dandruff, 
rashes, joint swelling, psoriatic nail changes, subcutaneous nodules, or 
eye redness noted on examination.

Laboratory analyses showed normal erythrocyte sedimentation rate, 
C-reactive protein, random blood sugar, serum calcium, liver function 
tests, renal function tests and thyroid function tests. Negative results 
were obtained forrheumatoid factor, anticyclic citrullinatedprotein 
(anti-CCP) antibodies,ANA and HLA-B27. As there was a suspicion 
ofacromegaly, performed an oral glucose tolerance test; the results 
of both of these tests were normal. Radiography of the skull showed 
mild cortical and sub periosteal thickening( Figure 4).). X ray of tibia 
and fibula demonstrated irregular subperiosteal newbone formation 
and cortical thickening of tibia and  fibula (Figure 5).The x-rays of 

Figure1,2 and 3: Furrowing of forehead, clubbing of fingers and toes with swollen both ankle joints

Figure 4,5 and 6: X-ray skull showed mild cortical and sub periosteal thickening(black arrow),X ray of tibia and fibula demonstrated irregular 
subperiosteal newbone formation and cortical thickening of tibia and  fibula(black arrow),x-rays of bilateralhands showed soft tissue tumefaction, 
particularly in thedistal phalanges and periostitis and hyperostosis of metacarpal and proximal phalanges.
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bilateralhands showed soft tissue tumefaction, particularly in thedistal 
phalanges and periostitis and hyperostosis of metacarpaland proximal 
phalanges (Figure 6).Patient refused for skin biopsy and Urinary PGE-
2level was not available in our country. Based on pachydermia, digital 
clubbing, and typical radiologic findings of diffuse periostosis, a diag-
nosis of the complete form of pachydermoperiostosis was established.

The patient stayed in our center for 7 days and wasmanaged with ste-
roids (Prednisolone 7.5 mg PO, OD), oral bisphosphonate (risedro-
nate 35 mg once weekly) , oral propanthelene(15 mg twice daily)and 
isotretinoin ointment. The joint pain and swelling improved mark-
edlywith treatment. He was subsequently dischargedwith outpatient 
follow-up scheduled 1 month later. On follow-up, itwas found that his 
joint pain and swelling was minimaland the pachyderma had reduced 
gradually since discharge.The patient experienced no relapses or com-
plicationsfrom the condition or the medications. He refused for plastic 
surgical referral due to financial constraints. 

Discussion
PDP or Touraine-Solente-Gole syndrome is the primary form of 
HOA. Although an autosomal dominant inheritance with incomplete 
penetrance and variable expression has been confirmed, both auto-
somal recessive and X-linked inheritance has been suggested 7. PDP 
is related to mutations of the gene encoding for 15-hydroxyprosta-
glandin dehydrogenase (15HPGD)10. PDP patients have high levels 
of PGE2 and decreased levels of PGE-M (the metabolite of PGE2). 
PGE2 can mimic the activity of osteoblasts and osteoclasts, which may 
be responsible for the acro-osteolysis and periosteal bone formation 
11. PGE2 also has vasodilatory effects, which may be responsible for 
prolonged local vasodilation resulting in digital clubbing 11. A familial 
history is found in 25 to 38 percent of patients. Our patient did not 
have family history.
PDP makes 3%‐5% of cases of hypertrophic osteoarthropathy and 
should be distinguished from the secondary formbefore a diagnosis 
of PDP is established.18 The secondary form usually results from car-
diopulmonary diseases (eg,bronchiectasis, cystic fibrosis, congenital 
heart diseases, andtuberculosis), hepatic diseases (eg, portal and bili-
ary cirrhosis),gastrointestinaldiseases(eg,inflammatoryboweldisease 
andpolyposis), andcertain malignancies (eg, Hodgkin'sdisease,nasop
haryngealcarcinoma, andchronicmyeloidleukemia).Clinically, insec
ondaryform,thecutaneousfindings(pachydermia,seborrhea, oiliness)
are lessfrequentthanprimary PDP;theosteoarthropathy ismoresevere 
and painful,especiallywithcongenitalcyanoticheartdisease.19  In sec-
ondary form due to neoplasia, only treatment of the underlyingillness 
causesimprovementofthe associatedsymptoms.20
Other differential diagnoses include acromegaly, thyroid acropachy, 
van Buchem's disease (in which there is absence of clubbing and skin 
changes), psoriasis, and rheumatoid arthritis. Patientswithforme frus-
ta have to be differentiatedfrom the rare hyperelasticity disorderssuch 
as Ehler‐Danlossyndrome, cutislaxa,Meretoga'ssyndrome,Marfan'ssy
ndrome, andpseudoxanthomaelasticum,whichmay causeforeheadfur-
rows.21
In up to 30% of the patients, PDP presents as a hereditary disease with 
autosomal dominance of variable penetrance. Although pathogenesis 

iscurrentlyunknown, anincreased level of prostaglandin E2 which-
motivatestheoverexpression of the vascular endothelial growthfactor 
hasbeen proposed asamain factor. Duetohigh M:Fratio,X‐linkedtrans-
mission androle oftestosteronehormonehavebeensuggested asother-
factors.22  Recently, hydroxyprostaglandin dehydrogenase (HPGD) 
and solute carrier organicanion transporter family member 2A1 
(SLCO2A1) weredescribed as pathogenic genes responsible for PDP. 
Whengermline SLCO2A1 mutations are detected, myelofibrosis,a life‐
threatening complication, should be suspected and individualfollowed 
upperiodically. Alcoholicconsumption might be a contributing factor 
by alteration of prostaglandin metabolism.23 Unfortunately, genetic 
testing for our reported case was not available at our center.
The diagnostic criteria for pachydermoperiostosis9,24 are:
•Major criteria: pachyderma, periostosis, finger clubbing.
•Minor criteria: hyperhidrosis, arthralgia, gastric ulcer, cutis verticis 
gyrate, blepharoptosis, joint effusion, column-like legs, edema, seb-
orrhea, acne, flushing. Our patient had all three major criteria i.e., 
hyperostosis, finger clubbing, and pachyderma. Martinez-Lavin 13 
proposed the pathology for pachydermoperiostosis is due to increased 
amount of proliferation of collagen fibers from actively proliferating 
fibroblasts.
Pachydermia25—which affects the face and limbs—is the most fre-
quent skin symptom.
The grading of pachyderma is as follows – grade 0:- absence, grade 1:- 
mild to moderate involvement (cutaneous thickening without pucker-
ing), grade 2:- severe (cutaneous thickening and puckering). Patients 
may also present with seborrhea (90% of cases), acne, folliculitis, di-
lated pores, hyperhidrosis of the palms and soles (44–67% of cases) 
may be associated with flushing, thickened eyelids (30–40% of cases), 
cutis vertices gyrate (24% of cases), and reduced facial and pubic hair.
Digital clubbing is seen in 89% of cases and nail bed capillary micros-
copy shows slight capillary enlargement and increased tortuosity. Ar-
thritis is seen in 20–40% of cases26 and a joint effusion is seen in 41%. 
Irregular periosteal ossification affects predominantly the distal ends 
of long bones seen in 80–97% of patients.
A range of processes (some malignant) has been reported in asso-
ciation with pachydermoperiostosis. These include facial epidermoid 
carcinoma,20  hypertrophic gastritis, peptic ulcer, gastric adenocarci-
noma,27 Crohn’s disease, and myelofibrosis.28 As a consequence of 
increased soft tissue bulk and hyperostosis, complications may arise 
such as ptosis, compression of the nerve endings, hearing problems, 
kyphosis, arthrosis, osteonecrosis of the femoral head, and carpal tun-
nel syndrome.
Variants of pachydermoperiostosis include Rosenfeld-Kloepfer syn-
drome (characterized by enlargement of the jaws, especially mandi-
ble, and of the hands and feet, nose, lips, tongue, and forehead, along 
with cutis vertices gyrata and corneal leukoma); Currarino idiopathic 
osteoarthropathy (an incomplete form of PDP seen in children and 
adolescents and characterized by the presence of eczema and sutural 
diastases); and a localized form with only the radiographic features of 
PDP in the lower extremities.
The diagnosis was confirmed by histopathological study.Histopatho-
logical examination of skin samples takenfrom patients with PDP 
shows epidermal acanthosis and hyperkeratosis,differentdegrees of-
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presentations of PDP can be confused with secondaryhypertrophic 
osteoarthropathy, psoriatic arthritisrheumatoid arthritis, thyroid ac-
ropachy, and acromegaly Awareness of the significance of clubbing 
under these circumstances is likely to prevent misdiagnosis.
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