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a b s t r a c t

Pachydermoperiostosis, also known as Touraine-Solente-Golé syndrome/Rosenfeld-

Kloepfer syndrome/primary or idiopathic 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 sweating (hyperhydrosis), and acropachia (digital club-

bing). We report a patient with skeletal symptoms, associated with pachyderma and

clubbing of fingers. Radiographs of patient showed periosteosis of distal end of long bones.

We review the characteristic features of this syndrome. The patient required a close

follow-up because of complications that might develop on the long-term.

Copyright ª 2014, Delhi Orthopaedic Association. All rights reserved.
1. Introduction

Pachydermoperiostosis was first described by Friedreich1 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.2 In 1935, three

dermatologists, Touraine, et al,3 recognized this condition 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, Rimoin4 observed affected persons in successive

generations.
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As per Borochowitz,5 the diagnosis should only be made

when at least two out of a family history, clubbing, hyper-

trophic skin changes, and bone pain/radiographic changes are

present. Other authors have suggested different criteria.6,7

Alfred Vogl, suggested that if an affected person exhibits

only one or a few of the features of this syndrome, the diag-

nosis being confirmed by examination of other family

members.8

Jajic estimated the prevalence of the disease is 0.16%.9,10

Symptoms usually appear around puberty, with a male to

female ratio of 7:1, and males are severely affected.11 In a re-

view of 68 published families with Pachydermoperiostosis,

including 204 patients, Castori et al10 found that 37 families
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Fig. 1 e Pronounced forehead skin folds, prominent

nasolabial folds, and seborrhea.

Fig. 3 e Bilateral knee joint effusion.

Fig. 4 e Column like swelling of legs with clubbing of toes.
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showed autosomal dominant inheritance and autosomal

recessive inheritance was suggested in the remaining fam-

ilies. Although an autosomal dominant model with incom-

plete penetrance and variable expression has been proved,

both autosomal recessive and X-linked inheritance have been

suggested. The main features are digital clubbing, skin

changes (flushing, blanching, hyperhidrosis 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.

An infantile form has been described which is character-

ized by early presentation with enlargement and delayed

closure of the cranial sutures, patent arterial duct and skin

manifestations.11 This condition progresses slowly for a few

years and is self-limiting thereafter.12
Fig. 2 e Clubbin
2. Case report

A 32-year-old male, non-smoker, non-alcoholic presented

with bilateral knee joint pain, swelling, reduced range of

movements and progressive enlargement of both hands, feet

for last 10 years. No history of similar condition in family and

consanguinity. No history of trauma and fractures.
g of fingers.
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Fig. 5 e Sweating at the ankle.

Fig. 7 e Irregular cortical thickening of bilateral femur with

mild osteoarthritis of hip joints.

j o u rn a l o f c l i n i c a l o r t h o p a e d i c s a n d t r a uma 5 ( 2 0 1 4 ) 2 7e3 2 29
On examination, patient had pronounced folds in the area

of forehead, between the eyes, in the nasolabial grooves and

on the chin (Fig. 1). The development of the patient’s skin folds

was insidious and progressive. Clubbing of all his fingers and

toes (Fig. 2) noted. Patient has effusion of bilateral knee joints

and terminal knee flexion is restricted (Fig. 3). Patient has

symmetrical enlargement of bilateral forearm and legs (Fig. 4).

Patient has profuse sweating and seborrhea (Figs. 1 and 5).

Laboratory analyses showed normal erythrocyte sedimenta-

tion rate, C-reactive protein, random blood sugar and serum

calcium. Chest X-ray shows enlarged clavicles with normal lung

markings (Fig. 6). Radiograph of Pelvis with both hips showed

Osteoporosisof iliacbones,milddecrease in joint spaceof lefthip

with marginal osteophytes and Irregular cortical thickening of

bilateral femur (Fig. 7). Radiograph of bilateral knee showedmild

osteoarthritis with decreased medial joint space, Erlenmeyer

flask appearance of femur, subperiosteal bone formation of

proximal tibia and fibula (Fig. 8). Radiograph of bilateral ankle

showed osteoarthritis of ankle joint with irregular subperiosteal

bone formation and cortical thickening of distal tibia, fibula,

calcaneumandtalus (Fig.9).Radiographofbilateralhandshowed

enlargement of distal ulna and radius, metacarpals, phalanges

(Fig.10).Skull radiographshowedthickboneswithenlargedscalp

tissue (Fig. 11). CT scan of head showed thick soft tissue and

thickened skull bones (Fig. 12). Fundoscopy of eyes showed

tortious veins (Fig. 13). Microscopy of skin showed increased

sebaceous glands and thickened dermis (Figs. 14 and 15).
3. Discussion

The diagnostic criteria for pachydermoperiostosis6,7 are:

Major criteria: pachyderma, periostosis, finger clubbing.

Minor criteria: hyperhidrosis, arthralgia, gastric ulcer, cutis

verticis gyrate, blepharoptosis, joint effusion, column-like
Fig. 6 e Enlarged clavicles.
legs, edema, seborrhea, acne, flushing. Our patient had

all three major criteria i.e., hyperostosis, finger clubbing,

and pachyderma. Martinez-Lavin 13 proposed the pathol-

ogy for pachydermoperiostosis is due to increased amount

of proliferation of collagen fibers from actively prolifer-

ating fibroblasts. Wegrowski14 proposed the pathology for

pachydermoperiostosis as dysregulation of the matrix de-

posits and increased synthesis of decorin protein. These

differences are due to difference of stage of disease in the

patients.

Some studies explained the role of epidermal growth fac-

tor,15 Von Willebrand factor antigen,16 vascular endothelial

growth factor,17 and platelet derived growth factor18 in path-

ogenesis of pachydermoperiostosis. The role of alcohol in

pathogenesis of pachydermoperiostosis was proposed by

Farrus et al.19

The disease, often hereditary, is transmitted in autosomal

dominant form with incomplete penetrance. However, cases

have also been described that are transmitted in autosomal

recessive form, and also caseswith a history of consanguinity.

Mutations in the HPGD gene on chromosome 4q34.1 have
Fig. 8 e Subperiosteal bone formation of bilateral tibia.
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Fig. 9 e Subperiosteal bone formation of bilateral distal tibiae and fibulae.

Fig. 10 e Enlarged phalanges and metacarpals.

Fig. 11 e Thick skull bones w
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been found in those with the autosomal recessive form of this

condition.20

Pachydermia21dwhich affects the face and limbsdis the

most frequent skin symptom.

The grading of pachyderma is as follows e grade 0:-

absence, grade 1:- mild to moderate involvement (cutaneous

thickening without puckering), grade 2:- severe (cutaneous

thickening and puckering). Patients may also present with

seborrhea (90% of cases), acne, folliculitis, dilated pores, hy-

perhidrosis of the palms and soles (44e67% of cases) may be

associated with flushing, thickened eyelids (30e40% 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 capil-

lary microscopy shows slight capillary enlargement and

increased tortuosity. Arthritis is seen in 20e40% of cases22 and

a joint effusion is seen in 41%. Irregular periosteal ossification
ith enlarged scalp tissue.
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Fig. 12 e CT scan showing the undulated scalp tissue.

Fig. 14 e Microscopy finding of skin biopsy with diffuse

thickening of dermis (hematoxylin-eosin magnified 360).
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affects predominantly the distal ends of long bones seen in

80e97% of patients.

A range of processes (some malignant) has been reported

in association with pachydermoperiostosis. These include

facial epidermoid carcinoma,23 hypertrophic gastritis, peptic

ulcer, gastric adenocarcinoma,24 Crohn disease, and myelofi-

brosis.25 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 tunnel syndrome.

The treatment of pachydermoperiostosis by colchicine,

improved the articular symptoms, folliculitis, and pachy-

derma.26 Rheumatologic symptoms have been improved by
Fig. 13 e Fundoscopy of eye showing tortious veins.
intra-venous treatment with pamidronate.27 Isotretinoine

showed improvement of the skin symptoms with pachy-

derma and cutis verticis gyrate.28

Variants of pachydermoperiostosis include Rosenfeld-

Kloepfer syndrome (characterized by enlargement of the

jaws, especially mandible, 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 di-

astases); and a localized form with only the radiographic

features of PDP in the lower extremities.
4. Conclusion

The diagnosis of pachydermoperiostosis is based on the

combination of digital clubbing, periostitis and pachyderma

with the absence of any cardiovascular, pulmonary, liver, in-

testinal andmediastinal diseases. It is a rare entity that should

be known and differentiated from secondary hypertrophic

osteoarthropathy, thyroid acropachy, acromegaly, van

Buchem’s disease (in which there is absence of clubbing and

skin changes), diaphyseal dysplasia (endosteal and periosteal

proliferation), syphilitic periostosis and chronic inflammatory

rheumatic diseases.29
Fig. 15 e Microscopy showing prominent sebaceous gland.
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