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Abstract: Pachydermoperiostosis (PDP), also called primary hypertrophic osteoarthropathy (HOA), is
a rare genetic disease with typical thickening of the skin (pachydermia) and rheumatic manifestations,
with clubbing of the fingers and toes and periostosis of the long bones visible on X-rays, as well
as arthritis in large joints sometimes. Case: We describe a 23-year-old man with a complete form
of PDP who presented with polyarthritis of the ankles and knees, with clubbing of the fingers and
toes. He was treated with a non-steroidal anti-inflammatory drug (NSAID), etoricoxib, and with
bisphosphonates (initially pamidronic acid i.v. and later oral risedronate 35 mg weekly). His joint
pains and swelling disappeared, so that he could resume his daily activities. After eight years, the
periostosis on the X-rays had disappeared. Discussion: The case is discussed, the literature regarding
PDP is summarized and the differential diagnosis and treatment options are reviewed. Conclusions:
PDP may present as polyarthritis. Clinicians should be aware of this diagnosis, as treatment is
available and may improve the outcome of the patient. It is important to rule out secondary HOA due
to pulmonary or cardiac disease, gastrointestinal malignancies and liver cirrhosis, especially when the
dermatological findings are not typical. Further, acromegaly, thyroid acropachy and rheumatologic
diseases should be excluded.

Keywords: pachydermoperiostosis; arthritis; primary hypertrophic osteoarthropathy; touraine–
solente–golé syndrome; hypertrophic osteoarthropathy

1. Introduction

Pachydermoperiostosis (PDP) is a rare clinical syndrome that was described for the
first time in 1868 by Friedreich in two brothers and named ‘hyperostosis of the entire
skeleton’ [1]. In 1935, Touraine et al. recognized PDP as an entity distinct from acromegaly
and also different from hypertrophic pulmonary osteoarthropathy, as seen in patients with
pulmonary or cardiac disease [2]. PDP is the primary idiopathic form of hypertrophic
osteoarthropathy (HOA) and characteristic features are: pachydermia combined with
enlarged hands and feet, with clubbing of the fingers and toes, with peri-osseous bony
proliferation on X-rays. PDP is a genetic disease with autosomal dominant transmission in
half of the families that have been studied, and in the remaining families, the transmission is
probably autosomal recessive. PDP varies in prevalence and severity of features, also within
families [3]. PDP occurs mainly in men and has been described in populations all over
the world. The pathogenesis of the disease remains unclear, with many different findings
published. We describe a patient with PDP who visited the rheumatology department of
the BSMMU, Dhaka, Bangladesh, and provide a narrative review of the literature.

Rheumato 2023, 3, 98–105. https://doi.org/10.3390/rheumato3010008 https://www.mdpi.com/journal/rheumato

https://doi.org/10.3390/rheumato3010008
https://doi.org/10.3390/rheumato3010008
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/rheumato
https://www.mdpi.com
https://orcid.org/0000-0002-1714-8082
https://orcid.org/0009-0002-5907-2001
https://orcid.org/0009-0004-4294-8673
https://orcid.org/0009-0001-0653-8990
https://orcid.org/0009-0003-7987-9643
https://orcid.org/0009-0003-0021-7832
https://orcid.org/0000-0003-4154-7283
https://orcid.org/0000-0003-0399-2669
https://doi.org/10.3390/rheumato3010008
https://www.mdpi.com/journal/rheumato
https://www.mdpi.com/article/10.3390/rheumato3010008?type=check_update&version=1


Rheumato 2023, 3 99

2. Case Report

A 23-year-old man came to our clinic in 2014 complaining of painful and swollen
joints. He lived about 250 km from the clinic in Dhaka.

History: His complaints started when he was 19 years of age, with occasional pain
in multiple joints after playing football as a hobby; since 2013, symptoms had increased
and, gradually, his knees, ankles, hands and feet became continuously swollen, warm
and painful. He also complained of sweating on the palms of both hands and the soles of
his feet.

He had noticed that his hands and feet had become larger over the years, and the skin
on his forehead became thicker. He had no pain in his lower back, no painful red eye, no
gastrointestinal complaints, diarrhea or urethral discharge and he mentioned no abuse of
laxatives. In his family, nobody had a history of joint pain in combination with skin lesions
like he had; there was no consanguinity between his parents. He had two healthy sisters,
and his mother has had ‘rheumatism’ (no data available).

On physical examination we found a forehead with thickened skin and with folds
(Figure 1). His knees and ankles were swollen and painful as were his hands and feet, with
clubbing of all fingers and toes with palmar and plantar hyperhidrosis (Figures 2 and 3).
On examination of thorax and abdomen, no abnormalities were found. He had almost no
pubic and facial hair growth.
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Laboratory analyses showed a normal hemoglobin level of 13.7 (Hb, normal range
15 ± 2 mg/dL), normal erythrocyte sedimentation rate (ESR, normal range 0–10) and C-
reactive protein (CRP, normal range < 5 mg/L). Synovial fluid was not investigated. The
liver and kidney function tests were normal, as was urinalysis. Rheumatoid factor test,
anti-nuclear antibody (ANA) test and HLA-B27 were negative.

Upon X-rays of the hands and feet, irregular periosteal hypertrophy was found, with hy-
perostosis of phalanges and metacarpal and metatarsal bones bilaterally, as well as soft tissue
swelling (Figures 4 and 5). Radiographs of the chest and SI joints showed no abnormalities.
Ultrasound examination of the abdomen was normal, as was electrocardiography (ECG).

Diagnosis and treatment. PDP in the early phase was diagnosed with characteristic
features: pachydermia, clubbing of fingers and toes and periostosis of the long bones
of hands and feet on X-rays being present [3]. He had polyarthritis as the presenting
complaint. His laboratory tests were normal and he had no diseases of the heart, lungs, liver
or intestines. Secondary HOA, acromegaly and rheumatologic diseases were excluded. He
was put on an NSAID, etoricoxib 90 mg daily, combined with bisphosphonate pamidronic
acid (90 mg i.v), and his pains and joint swelling improved considerably within three days.
The patient came for follow-up after six weeks without any pain and with no swelling of
the knees and ankles.
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Follow-up: Over the following years, we had occasional contact over the phone and
he remained well with etoricoxib 90 mg per day on demand. In November 2021, he had
increased pain and swelling of his joints, and he was then put on oral risedronate 35 mg
weekly, after which the pain and swelling improved considerably so that he could resume
his daily activities. In May 2022, he was seen again in our clinic and was doing well
on this regimen. On physical examination, the clubbing of the fingers and toes had not
changed. On the X-rays of his hands and feet, no periosteal hypertrophy was visible
anymore (Figures 6 and 7).
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3. Discussion

As far as we know, this is the second patient with pachydermoperiostosis (PDP)
described in Bangladesh, with almost 170 million inhabitants. The first case regarded
a 25-year-old male, published in 2017 [4]. PDP is also called Touraine–Solente–Golé syn-
drome or primary, or idiopathic, hypertrophic osteoarthropathy (HOA). Secondary HOA,
as seen in patients with pulmonary or cardiac disease, is much more common, and the
primary form accounts for only 3–5% of all HOA cases [5]. The clinical manifestations of
PDP may vary. In some cases, the skin abnormalities may be prominent, while in others,
the clubbing and joint complaints prevail.

Most PDP patients develop normally until adolescence, when thickening of the skin,
joint swelling and pain may start, as in our case. In the following years, these changes may
progress and generally stabilize in the late twenties [6]. PDP is more frequently seen in men
than in women, with a sex ratio of nine to one. A family history of PDP is seen in 25–38%
of the cases [7]. Our patient reported no other cases in his family.

3.1. Pathophysiology

PDP can be inherited in an autosomal-dominant way, with variable expression, clin-
ically manifested in an incomplete form. In some families, inheritance can be in an
autosomal-recessive way, associated with the complete presentation of PDP and with
more severe abnormalities in skin, bones and joints. This X-linked inheritance cannot
explain the skewed male–female ratio in PDP [3].

Hereditary, primary and secondary HOA show identical histological changes, sug-
gesting an overlap of pathogenetic mechanisms. In PDP families, genetic studies show
that degradation of prostaglandin E2 (PGE2) is slowed, resulting in increased levels. The
acro-osteolysis and periosteal bone formation may be explained by the fact that PGE2
can influence osteoblast activity. Apart from that, digital clubbing may be explained by
continued local vasodilatory effects of PGE2 [8–10].

On histopathology, the skin in PDP shows oedema, deposition of mucin, fibrosis, loss
of elastic fibers and hyperplasia of sebaceous glands. These findings correlate with the
severity of pachydermia [11]. It is not clear what role the infiltration of mast cells plays in
the skin and also in other organs of PDP patients [12].
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3.2. Differential Diagnoses

PDP can be diagnosed when pachydermia, finger clubbing and periostosis of the
long bones on X-rays of hands and feet are present and other diseases are excluded. In
the first place, secondary HOA should be excluded, as can be seen with pulmonary or
gastrointestinal malignancies, liver cirrhosis, cardiac disease and with sepsis lenta due to
bacterial endocarditis. To differentiate carefully between primary and secondary HOA is
especially important when the dermatological findings are mild or not typical [3,13,14].
PDP can also mimic acromegaly [15–18].

Thyroid acropachy [19] should be excluded as well as arthritis due to inflammatory
rheumatologic diseases, as was the case in our patient. Less frequent diagnoses should
be thought of like the pustulosis hyperostosis and osteitis syndrome [20], the Camurati–
Engelman disease and periostosis due to chronic syphilis.

3.3. Clinical Symptoms and Signs

Cutaneous findings: PDP is characterized by clubbing of the fingers and toes, seen in
89% of cases, pachydermia with thickened and wrinkled skin, especially of the forehead,
and nasolabial folds [21]. In 30–40%, hypertrophy of the eyelids is seen and eyelid dropping
may be prominent, as described in a case from Iran [22].

Thickening of the arms and legs can be very prominent, due to thickened skin com-
bined with bony enlargement; thus, PDP is sometimes called the elephant skin disease [13].
In some patients, the skin deformities cause major cosmetic problems [23].

In more than 90% of cases, seborrhea is seen, sometimes with acne or folliculitis [20].
Hyperhidrosis, especially on the palms of the hands and foot soles, is common (44%) and
may also be seen in the major folds. Growth of hair in the pubic region and on the face is
almost always rare [20].

Gastrointestinal: Matucci-Cerenic et al. found gastric ulcers in 6 of 20 patients [24]. In
rare cases, gastrointestinal complaints may be seen. A Chinese PDP patient complained of
flatulence, heartburn and intermittent diarrhea; upon gastroscopy, a thickened stomach
wall was seen, with wrinkled gastric-mucosa-like brain sulcus and gyri [25].

Heart: Heart failure has been described in one case of PDP, with severely decreased
left ventricular systolic function om echocardiography. After treatment, cardiac function
and symptoms improved [26].

Bony changes: Symmetric irregular periosteal new bone formation is most severe in
the extremities, but any bone can be involved, though, rarely, the skull and vertebrae are
affected [6]. In 80–97% of patients, a diffuse and irregular shaggy periostosis may be seen
on radiographs along the bones, including the epiphyses. This is more prominent with
longer disease duration [24,27]. Acro-osteolysis may be observed in 78% of cases [20].

Articular findings: Arthralgia and muscle discomfort are common complaints, and
effusion of the large joints is seen in 41% of patients, often in the knees [20]. Polyarthritis is
found in 20–40% of patients, which is often symmetric [20]. Even bilateral hip arthritis has
been described [5]. Arthritis can be misleading, and some patients were initially diagnosed
with rheumatoid arthritis. Intermittent joint swelling is quite common and can be painful
but can also be asymptomatic. The articular surfaces of the joints are not affected [6]. Our
patient complained of severe pain in both small and large joints.

3.4. Treatment

Generally, symptomatic treatment is sufficient, relieving pain with non-steroidal anti-
inflammatory drugs (NSAIDs), corticosteroids or colchicine [4,7,24,28]. We chose etoricoxib
as a symptomatic treatment, with a reasonable effect also described in other cases [29–31].
In a severe case, a TNF-α (tumor necrosis factor-alpha) blocking agent, infliximab, has been
successfully applied [32], but use of TNF-α blockers is generally not indicated. The use
of methotrexate (MTX) has been described in two PDP cases with severe arthritis, with
a corticosteroid and NSAID sparing effect [33].
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Pain in the bones and joints can also be treated successfully with bisphosphonates,
such as pamidronic acid, risedronate or zelodronic acid [7,28,32,34,35]. The effect of bisphos-
phonates is ascribed to inhibition of osteoclastic bone resorption, reducing bone remodeling
and, thus, decreasing inflammation. In our case, after treatment, the periosteal calcifica-
tions disappeared and the complaints improved. Arthroscopic synovectomy has been
successfully applied for treating persisting arthritis [29].

Many PDP patients complain about their appearance [6,23]. In a patient from Sri
Lanka, severe acne improved with retinoids; this patient also had major cosmetic concerns
about his cutis verticis gyrate, for which he received botulinum toxin injections [23]. In
some cases, plastic surgery may be indicated to improve the appearance of the face [36].

4. Conclusions

PDP may present as polyarthritis and clinicians should be aware of this diagnosis, as
treatment is available and may improve the outcome of the patient.

It is important to rule out secondary HOA due to pulmonary or cardiac disease,
gastrointestinal malignancies, liver cirrhosis, et cetera, especially when the dermatological
findings are not typical. Further, acromegaly, thyroid acropachy and rheumatologic diseases
should be excluded.

Author Contributions: Conceptualization—A.K. and S.A.H.; Resources—E.K., M.M.S., N.C. and
M.H.R.; Data curation—A.K. and E.K.; Writing—(original draft preparation)—A.K. and M.F.; Writing—
(review and editing)—J.J.R.; Visualization—M.F.; Supervision—S.A.H. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study did not require ethical approval.

Informed Consent Statement: Written informed consent was obtained from the patient for publica-
tion of this case report and any accompanying images.

Data Availability Statement: Data can be requested from the first author.

Acknowledgments: We thank the patient for agreeing to the publication of his disease history.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Friedreich, N. Hyperostose des gesammten Skelettes. Virchows Arch. 1868, 43, 83–87. [CrossRef]
2. Touraine, A.; Solente, G.; Gole, L. Un syndrome osteodermopathique: La pachydermie plicaturee avec pachyperiostose des

extremités. Presse Med. 1935, 43, 1820–1824.
3. Castori, M.; Sinibaldi, L.; Mingarelli, R.; Lachman, R.S.; Rimoin, D.L.; Dallapiccola, B. Pachydermoperiostosis: An update. Clin.

Genet. 2005, 68, 477–486. [CrossRef] [PubMed]
4. Ahmmed, M.F.; Shazzad, M.N.; Ferdous, S.; Azad, A.K.; Haq, S.A. Polyarthritis is a Rare Manifestation of Pachydermoperiostosis:

A Case Report. Mymensingh Med. J. 2017, 26, 939–943.
5. Younes, M.; Touzi, M.; Béjia, I.; Zrour-Hassen, S.; Amara, N.; Hammouda, M.B.; Bergaoui, N. Primary hypertrophic osteoarthropa-

thy with bilateral destructive hip arthritis. Jt. Bone Spine 2006, 73, 477–479. [CrossRef]
6. Herbert, D.A.; Fessel, W.J. Idiopathic hypertrophic osteoarthropathy (pachydermoperiostosis). West. J. Med. 1981, 134, 354–357.
7. Rodriguez, N.G.; Ruan, J.I.; Perez, M.G. Primary hypertrophic osteoarthropathy (pachydermoperiostosis). Report of two familial

cases and literature review. Reum. Clin. 2009, 5, 259–263. (In Spanish) [CrossRef]
8. Zhang, Z.; Zhang, C.; Zhang, Z. Primary hypertrophic osteoarthropathy: An update. Front. Med. 2013, 7, 60–64. [CrossRef]
9. Callemeyn, J.; Van Haecke, P.; Peetermans, W.E.; Blockmans, D.E. Clubbing and hypertrophic osteoarthropathy: Insights in

diagnosis, pathophysiology, and clinical significance. Acta Clin. Belg. 2016, 71, 123–130. [CrossRef]
10. Honório, M.L.P.; Bezerra, G.H.; Costa, V.L.D.C. Complete form of pachydermoperiostosis. An. Bras. Dermatol. 2019, 95, 98–101.

[CrossRef]
11. Tanese, K.; Niizeki, H.; Seki, A.; Otsuka, A.; Kabashima, K.; Kosaki, K.; Kuwahara, M.; Miyakawa, S.-I.; Miyasaka, M.;

Matsuoka, K.; et al. Pathological characterization of pachydermia in pachydermoperiostosis. J. Dermatol. 2015, 42, 710–714.
[CrossRef]

12. Tanese, K.; Niizeki, H.; Seki, A.; Nakabayashi, K.; Nakazawa, S.; Tokura, Y.; Kawashima, Y.; Kubo, A.; Ishiko, A. Infiltration of
mast cells in pachydermia of pachydermoperiostosis (letter to the editor). J. Dermatol. 2017, 44, 1320–1335. [CrossRef]

http://doi.org/10.1007/BF02117271
http://doi.org/10.1111/j.1399-0004.2005.00533.x
http://www.ncbi.nlm.nih.gov/pubmed/16283874
http://doi.org/10.1016/j.jbspin.2005.11.009
http://doi.org/10.1016/j.reuma.2009.01.007
http://doi.org/10.1007/s11684-013-0246-6
http://doi.org/10.1080/17843286.2016.1152672
http://doi.org/10.1016/j.abd.2019.04.009
http://doi.org/10.1111/1346-8138.12869
http://doi.org/10.1111/1346-8138.13770


Rheumato 2023, 3 105

13. Hong, C.; Devic, N.; Zavareh, A.; Desai, A.; Ng, N. Pachydermoperiostosis: The Elephant Skin Disease. J. Rheumatol. 2017, 44,
1680–1681. [CrossRef]

14. Mittal, A.; Gupta, N.; Soneja, M. Touraine-Solente-Gole syndrome. BMJ Case Rep. 2019, 12, e232238. [CrossRef]
15. Marques, P.; Stelmachowska-Banas, M.; Collier, D.; Wernig, F.; Korbonits, M. Pachydermoperiostosis mimicking the acral

abnormalities of acromegaly. Endocrine 2020, 67, 499–500. [CrossRef]
16. Baykan, E.K.; Türkyilmaz, A. Differential diagnosis of acromegaly: Pachydermoperiostosis two new cases, turkey. J. Clin. Res.

Pediatr. Endocrinol. 2022, 14, 350–355. [CrossRef]
17. Joshi, A.; Nepal, G.; Shing, Y.K.; Panthi, H.P.; Baral, S. Pachydermoperiostosis (Touraine–Solente–Gole syndrome): A case report.

J. Med. Case Rep. 2019, 13, 1–6. [CrossRef]
18. Chakraborty, P.P.; Bhattacharjee, R.; Mukhopadhyay, S.; Chowdhury, S. Pseudoacromegaly in pachydermoperiostosis. BMJ Case

Rep. 2016, 2016, bcr2016214624. [CrossRef]
19. Kloppenburg, M.; Dijkmans, B.A.C.; Rasker, J.J. Effect of therapy for thyroid dysfunction on musculoskeletal symptoms. Clin.

Rheumatol. 1993, 12, 341–345. [CrossRef]
20. Kabi, F.; Mkinsi, O.; Janani, S.; Raissouni, N. Pachydermoperiostosis. A case report. J. Intern. Med. 2006, 27, 710–712.
21. Prevo, R.L.; Rasker, J.J.; Kruijsen, M.W.M. Sternoclavicular Hyperostosis or Pustulotic Arthroosteitis. J. Rheumatol. 1989, 16,

1602–1605. [PubMed]
22. Tabatabaei, S.A.; Masoumi, A.; Soleimani, M.; Rafizadeh, S.M.; Salabati, M.; Ahmadraji, A.; Bohrani, B.; Ghahvehchian, H.;

Nozarian, Z. Pachydermoperiostosis: A clinicopathological description. J. Curr. Ophthalmol. 2019, 31, 450–453. [CrossRef]
[PubMed]

23. Weerasooriya, N.; Amarasinghe, A.; Punniyamoorthy, L.; Karunatilake, H.; Jayanaga, A. Complete primary pachydermoperiosto-
sis. Ceylon Med. J. 2020, 65, 118. [CrossRef] [PubMed]

24. Matucci-Cerinic, M.; Fattorini, L.; Gerini, G.; Lombardi, A.; Pignone, A.; Petrini, N.; Lotti, T. Colchicine treatment in a case of
pachydermoperiostosis with acroosteolysis. Rheumatol. Int. 1988, 8, 185–188. [CrossRef]

25. Chen, X.; Yang, C.; Zhang, L.; Hu, Q. Rare gastric manifestations in primary pachydermoperiostosis. Rheumatology 2021, 60,
5481–5482. [CrossRef]

26. Shin, K.C.; Chung, W.J.; Lee, K.Y.; Shin, M.S.; Kim, S.H.; Jo, Y.J.; Park, Y.M.; Ahn, T.H.; Choi, I.S.; Shin, E.K. Pachydermoperiostosis
accompanied by heart failure. J. Cardiovasc. Ultrasound 2009, 17, 135–137. [CrossRef]

27. Pineda, C.; Martinez-Lavin, M.; Goobar, J.; Sartoris, D.; Clopton, P.; Resnick, D. Periostitis in hypertrophic osteoarthropathy:
Relationship to disease duration. Am. J. Roentgenol. 1987, 148, 773–778. [CrossRef]

28. Jagdish, R.K.; Bhatnagar, M.K.; Malhotra, A.; Aggarwal, R.; Shailly. Bisphosphonates use in Pachydermoperiostosis. J. Assoc.
Physicians India 2019, 67, 87–90.

29. Zhang, H.; Yang, B. Successful treatment of pachydermoperiostosis patients with etoricoxib, aescin, and arthroscopic synovectomy.
Medicine 2017, 96, e8865. [CrossRef]

30. Li, S.-S.; He, J.-W.; Fu, W.-Z.; Liu, Y.-J.; Hu, Y.-Q.; Zhang, Z.-L. Clinical, Biochemical, and Genetic Features of 41 Han Chinese
Families With Primary Hypertrophic Osteoarthropathy, and Their Therapeutic Response to Etoricoxib: Results From a Six-Month
Prospective Clinical Intervention. J. Bone Miner. Res. 2017, 32, 1659–1666. [CrossRef]

31. Li, Z.; Yang, Q.; Yang, Y.; Wang, D.; Wang, S. Successful treatment of pachydermoperiostosis with etoricoxib in a patient with a
homozygous splice-site mutation in the SLCO2A1 gene. Br. J. Dermatol. 2019, 180, 682–688. [CrossRef]

32. da Costa, F.V.; Fialho, S.C.D.M.S.; Zimmermann, A.F.; Neves, F.S.; de Castro, G.R.W.; Pereira, I.A. Infliximab Treatment in
Pachydermoperiostosis. Am. J. Clin. Oncol. 2010, 16, 183–184. [CrossRef]

33. Vaidya, B.; Baral, R.; Baral, H.; Nakarmi, S. Inflammatory variant of pachydermoperiostosis responding to methotrexate: A report
of two cases. Oxf. Med. Case Rep. 2019, 2019, omy128. [CrossRef]

34. Yadav, N.; Yanamandra, U. Primary Hypertrophic Osteoarthropathy. N. Engl. J. Med. 2022, 386, e22. [CrossRef]
35. Guyot-Drouot, M.H.; Solau-Gervais, E.; Cortet, B.; Deprez, X.; Chastanet, P.; Cotten, A.; Delcambre, B.; Flipo, R.M. Rheumatologic

manifestations of pachydermoperiostosis and preliminary experience with bisphosphonates. J. Rheumatol. 2000, 27, 2418–2423.
36. Akrout, R.; Bendjemaa, S.; Fourati, H.; Ezzeddine, M.; Hachicha, I.; Baklouti, S. Hypertrophy of the feet and ankles presenting in

primary hypertrophic osteoarthropathy or pachydermoperiostosis: A case report. J. Med. Case Rep. 2012, 6, 31. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.3899/jrheum.170102
http://doi.org/10.1136/bcr-2019-232238
http://doi.org/10.1007/s12020-019-02168-5
http://doi.org/10.4274/jcrpe.galenos.2021.2020.0301
http://doi.org/10.1186/s13256-018-1961-z
http://doi.org/10.1136/bcr-2016-214624
http://doi.org/10.1007/BF02231575
http://www.ncbi.nlm.nih.gov/pubmed/2625694
http://doi.org/10.1016/j.joco.2019.03.001
http://www.ncbi.nlm.nih.gov/pubmed/31844800
http://doi.org/10.4038/cmj.v65i4.9283
http://www.ncbi.nlm.nih.gov/pubmed/34825560
http://doi.org/10.1007/BF00270458
http://doi.org/10.1093/rheumatology/keab100
http://doi.org/10.4250/jcu.2009.17.4.135
http://doi.org/10.2214/ajr.148.4.773
http://doi.org/10.1097/MD.0000000000008865
http://doi.org/10.1002/jbmr.3157
http://doi.org/10.1111/bjd.14480
http://doi.org/10.1097/RHU.0b013e3181df91c6
http://doi.org/10.1093/omcr/omy128
http://doi.org/10.1056/NEJMicm2113457
http://doi.org/10.1186/1752-1947-6-31

	Introduction 
	Case Report 
	Discussion 
	Pathophysiology 
	Differential Diagnoses 
	Clinical Symptoms and Signs 
	Treatment 

	Conclusions 
	References

