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Abstract 
Pyknodysostosis (PKND), also referred to as Toulouse-Lautrec Syndrome, is a rare autosomal recessive disorder 
marked by short limbs, short stature, and generalized bone sclerosis. The hallmark signs of this disorder inclu-
de sclerosis of the terminal phalanges, persistent fontanelles, delayed suture closure, wormian bones, absence of 
frontal sinuses, obtuse mandibular gonial angle, and relative mandibular prognathism. This case report elucidates 
a 13-year-old boy presenting with systemic features such as short stature, frontal and parietal bossing, depressed 
nasal bridge, a beaked nose, hypoplastic midface, wrinkled skin on the fingertips, and nail abnormalities. The 
oro-dental manifestations include deep palate, prominent palatal rugae, constricted maxillary arch, proclined maxi-
llary anterior teeth and Class III skeletal profile. Radiographic findings showed hypoplastic paranasal sinuses, atro-
phic mandible, taurodontism, impacted permanent teeth along with several retained deciduous molars. This case 
highlights the need for vigilance in identifying the dental and systemic signs of PKND, emphasizing the importance 
of early diagnosis and tailored treatment strategies to improve patient outcomes.
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Introduction
Pyknodysostosis is a rare autosomal recessive disorder 
first described in 1962 by Andren et al. (1). The term 
‘pyknodysostosis’ originates from Greek literature, whe-
re ‘pykno’ means dense, ‘dys’ means defect, and ‘osto-
sis’ means bone (indicating a dense bone defect) (2). 
Initially, it was considered an atypical form of cleidocra-
nial dysplasia. Key characteristics of pyknodysostosis 
include short stature (under 150 cm), widespread diffuse 
osteosclerosis with a predisposition to fractures from 
minor trauma, hypoplastic clavicles, and acro-osteolysis 
accompanied by bone sclerosis (3). 
Other notable features include wrinkled skin, abnor-
malities of the fingers and nails, kyphosis, scoliosis, a 
history of recurrent chest infections, and sleep apnea. 
Patients generally have normal intellectual and sexual 
development (4).Cranial and maxillofacial characteris-
tics involve frontoparietal bossing, a thickened calvaria, 
open fontanelles and sutures, hypoplastic paranasal si-
nuses, Wormian bones in the lambdoidal region, relative 
proptosis, a beaked nose, a hypoplastic midface, and an 
obtuse mandibular gonial angle, often accompanied by 
relative prognathism (5). Bone undergoes constant re-
modeling process with the help of bone forming cells 
(osteoblasts) and bone resorbing cells (osteoclasts). 
Pyknodysostosis is caused by mutation in the Cathepsin 
K (CTSK) gene. This gene encodes an enzyme called 
Cathepsin K which is a cysteine type protease that re-
gulates osteoclasts leading to decreased bone resorption 
(6). This case report details a 13-year-old boy diagnosed 
clinically with Toulouse-Lautrec syndrome, highligh-
ting his dental manifestations.

Fig. 1: Pedigree chart representing four generations of the individuals affected with pyk-
nodysostosis. Filled symbols identify affected subjects, filled symbols with slash depicts 
deceased affected individual. Consanguineous marriages are represented with double lines.

Case Report
A 13-year-old male patient reported to the department 
of Pediatric and preventive dentistry University of Me-
dical Sciences, Guru Tegh Bahadur (GTB) hospital with 
a chief complaint of pain in his left lower back tooth 
region since 20 days. The patient’s past history was no-
table for disappropriate short stature and left sided focal 
seizures. Additionally, the patient gives history of pre-
term vaginal birth. The patient also gives history of fall 
leading to multiple skull bone fracture and small hae-
morrhagic contusion in left temporal brain parenchy-
ma. Family history was significant for consanguineous 
parents. Parents gave birth to non-identical twins with 
one child affected by the disease and the other child nor-
mal summarized in pedigree chart (Fig. 1). On physical 
examination, the patient had disappropriate short stature 
with a height of 116 cm (<3rd percentile), weight of 18.2 
kgs (<3rd percentile), body mass index of 13.52 (<5th 
percentile), and head circumference of 46 cm. Further 
general examination showed fronto -parietal bossing, 
disappropriation of size of his head with face which was 
small, prominent nose with convex nasal bridge, ab-
sence of prominence of zygomatic bone, bluish sclera, 
hypoplastic midface, anterolateral bowing of legs, short, 
stubby fingers (brachydactyly), thick lower lips and ob-
tuse mandibular angle with mandibular prognathism. 
Hand wrist radiographs showed mid phalangeal acroly-
sis on the distal phalanges (Fig. 2). Intraoral clinical exa-
mination revealed anterior and posterior crossbite,  buc-
cally placed left maxillary molar, deep palate, crowded 
upper anteriors , constricted maxillary arch and procli-
ned mandibular incisors, dental caries in relation to left 
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lower first permanent molar. The patient had skeletal and 
dental class III profile (Fig. 3). Lateral teleradiography 
showed thickening of the cranial base, hypoplastic man-
dible with obtuse mandibular angle, cortical thickening 
and elongation of coronoid apophyses and mandibular 
condyles. Three-dimensional CT image revealed open 
fontanelles and sutures, wormian bones in the lambdoid 
region. Panoramic radiography showed thin mandible 
with crowding of maxillary teeth and delayed eruption 
of permanent teeth was noted (Table 1).

Fig. 2: A to G: (A) Non-identical twins in which one is affected and the other is normal (B) Extraoral view. (C) Bluish sclera and hypertelorism 
(D) Short, stubby fingers-Brachydactyly (E)Antero-posterior radiograph of the hands showing acro osteolysis (F)Short feet with distal phalan-
ges short (G)Antero-posterior radiograph of the feet showing sandal gap deformity and acro osteolysis.

Fig. 3: A and E: (A) Intraoral picture depicting anterior and posterior crossbite. (B) Intraoral view of maxilla showing prominent palatal rugae, 
deep palate, crowded upper anteriors and constricted maxillary arch (C)Intraoral view of mandible showing proclined mandibular incisors, 
dental caries in relation to left and right lower first permanent molar. (D) Preoperative orthopantomogram showing dental caries in relation to 16 
and 36 , hypoplastic jaw, taurodontism impacted permanent teeth and retained deciduous teeth  (E) Postoperative orthopantomogram showing 
Root canal therapy done with respect to 36 and MTA pulpotomy done with respect to 16 followed by restoration with Glass Ionomer Cement.

The patient exhibited no signs of mental deficiency and 
was with a normal Intelligence Quotient as compared to 
the children of his age group. The laboratory findings 
revealed decreased creatinine (0.3mg/dl), low calcium 
(9.9mg/dl) high phosphorus (5.5mg/dl), increased AST 
(49 U/L), increased ALP (460U/L) and decreased globu-
lin (2.6 g/dl) (Table 1). A request was made for genetic 
testing for cathepsin K gene, which revealed a genetic 
variant on chromosome 1.150771644C>G. and a spe-
cific variant in the CTSK (NM000396.4)C.890G>C. 
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SYSTEMIC MANIFESTATIONS

Clinical Findings Radiographic Findings

Short stature Generalised progressive osteosclerosis

Fronto parietal bossing Acro osteolysis of the terminal phalanges

Prominent nose with convex nasal bridge, Absence of 
prominence of zygomatic bone

Delayed fusion of cranial sutures

Obtuse mandibular angle due to loss of normal mandibular (gonial angle)

Bluish sclera

Hypoplastic midface

Hypertelorism

Anterolateral bowing of legs

Short, stubby fingers(brachydactyly)

Thick lower lips

Obtuse mandibular angle with mandibular prognathism

DENTAL MANIFESTATIONS

Clinical Findings Radiographic Findings

Anterior and posterior crossbite Thin mandible

Buccally placed left maxillary molar Taurodontism

Prominent palatal rugae Impacted permanent teeth

Deep palate Retained deciduous teeth

Crowded upper anteriors 

Constricted maxillary arch 

Proclined mandibular incisors

Dental caries in relation to left lower first permanent 
molar. 

Skeletal and dental class III profile

LABORATORY FINDINGS

Decreased creatinine (0.3mg/dl)

Serum Calcium (9.9mg/dl)

High phosphorus (5.5mg/dl)

Increased AST (49 U/L) 

Increased ALP (460U/L) 

Decreased globulin (2.6 g/dl)

Table 1: Key characteristics depicting the systemic and dental manifestations of Pyknodysostosis presented in this case report.

According to American College of Medical Genetics 
and Genomics(ACMG), the variant was found to be pa-
thogenic. An association of clinical, laboratory, genetic 
and radiographic data suggested pyknodysostosis as the 
most likely diagnosis (Table1). The dental management 
was done according to the symptoms presented at the 
time of examination. Patient presented with a non-vital 
tooth with respect to 36, sharp pain with respect to 16. 
Root canal therapy was done with respect to 36 and, 
MTA pulpotomy was done with respect to 16 followed 
by restoration with Glass Ionomer Cement.

Discussion
Pyknodysostosis was first identified in 1962 and is a rare 
autosomal recessive skeletal disorder with full penetran-
ce. Fewer than 200 cases have been reported in the lite-
rature, and its estimated prevalence ranges from 1 to 1.7 

per million. The disorder affects both males and fema-
les equally, and consanguinity is noted in about 30% of 
cases (7). The clinical features were initially described 
in 1962 by Maroteaux and Lamy, as well as Andren et 
al. (8). The French artist Henri de Toulouse-Lautrec 
was posthumously thought to have had this condition, 
although this diagnosis has recently been questioned 
(8). The three key characteristics of Pyknodysostosis are 
disproportionate short stature, increased bone density 
(osteosclerosis), and acro-osteolysis (bone resorption 
at the fingertips). Disproportionate short stature often 
serves as the first sign of the disorder, prompting fur-
ther investigation. Osteosclerosis is present in all affec-
ted individuals, and while it is visible on radiographs at 
the time of diagnosis, its clinical impact can vary. The 
average fracture rate is moderate, with one study re-
porting 0.2 fractures per year. However, many patients 
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report no fractures, even into adulthood. The diagnosis 
of Pyknodysostosis (PKND) is often confirmed through 
the presence of diffuse sclerosis, cortical thickening, and 
acro-osteolysis on plain radiographs, alongside other 
common clinical features. Acro-osteolysis is the second 
most frequent skeletal abnormality identified at diagno-
sis in most cases. This distinctive radiographic sign is 
highly prevalent in PKND patients, underscoring the im-
portance of thorough radiographic evaluation in indivi-
duals showing signs of sclerosing bone disorders. In the 
case of our patient, initial radiographic analysis of the 
skull, hands, and feet by a radiologist provided sufficient 
evidence for diagnosing PKND. Other notable features 
observed included open fontanelles, delayed fusion of 
skull sutures, and hypoplastic maxillary and paranasal 
sinuses. 
In addition to disproportionate short stature, PKND pa-
tients commonly exhibit distinct facial characteristics 
and dental abnormalities. While not every feature is seen 
in every patient, about half of individuals with PKND 
present with these traits. The most frequent facial ano-
maly is micrognathia, followed by frontal bossing, man-
dibular hypoplasia, aquiline nose, proptosis, maxillary 
hypoplasia, and blue sclera (9). 
Individuals with pyknodysostosis often present with se-
veral dental challenges, including:
1. Delayed Tooth Eruption: Primary and permanent teeth 
may erupt later than normal.
Tooth eruption can be disordered, with some teeth 
appearing in an unusual order or position.
2. Malocclusion: Due to skeletal abnormalities, people 
with pyknodysostosis often have malocclusion (misa-
lignment of the teeth and bite), which can complicate 
dental care and oral hygiene (10).
3. Increased Risk of Tooth Fractures: Fragile bones can 
lead to a higher risk of dental fractures and trauma to the 
teeth. This includes both primary (baby) and permanent 
teeth (11).
4. Decreased Bone Density in the Jaw: Pyknodysostosis 
is associated with low bone density, which can affect the 
jawbones and complicate procedures like extractions or 
implants. Periodontal disease can be more severe, and 
bone resorption may happen faster (12).
5. Crowded Teeth: The size and shape of the jaw may 
contribute to crowding and improper alignment of the 
teeth, which could necessitate orthodontic treatment.
6. Enamel Defects: There might be abnormalities in too-
th enamel, making the teeth more susceptible to decay 
or damage (13).
As of now, no specific guidelines have been documented 
in the literature; however, the general precautions to fo-
llow when handling a case of pyknodysostosis are:
1. Early Intervention: Regular dental check-ups should 
begin early in life, even before the age of 1, to moni-

tor the progression of tooth eruption, jaw development, 
and potential dental issues. Early orthodontic evaluation 
may be needed to address issues with malocclusion or 
crowding, but any intervention should be planned care-
fully due to fragile bones.
2. Gentle Handling During Dental Procedures: Due to 
brittle bones, gentle handling during dental visits is im-
portant to prevent fractures or injury, especially when 
using forceps or during tooth extractions.
3. Preventive Care: Regular fluoride treatments can help 
protect teeth from decay, especially if enamel defects 
are present. Sealants may be applied to protect vulne-
rable surfaces of the teeth from cavities. Emphasis on 
oral hygiene practices (e.g., brushing, flossing) to pre-
vent plaque buildup and gum disease, which can be 
more pronounced in people with pyknodysostosis due to 
weakened bone structure (14).
4. Management of Tooth Fractures: For individuals pro-
ne to tooth fractures, protective mouthguards should be 
considered, especially for children involved in physical 
activities. Restorative dental care (e.g., crowns, fillings) 
might be necessary for fractured teeth or to protect teeth 
from further damage (10).
5. Considerations for Tooth Extractions: If extractions 
are needed, care should be taken to ensure that the bone 
density and fragile nature of the jaw are taken into ac-
count. Post-extraction care should focus on wound hea-
ling and preventing infections. Bone grafting might be 
necessary for severe bone resorption in the jaw (15).
6. Potential for Orthodontic Treatment: Orthodontic 
interventions should be planned with extreme caution, 
considering the risk of fractures. Techniques like expan-
ders or braces may be used but should be approached 
carefully to avoid trauma to the jaw (10).
7. Interdisciplinary Care: Collaboration with geneticists, 
orthodontists, and oral surgeons is essential for compre-
hensive care. They can help monitor the development of 
the condition and ensure that treatments are appropriate 
for the patient’s bone health (16).
A key aspect of our patient’s case was the positive family 
history, as consanguinity is documented in many PKND 
cases, particularly in regions where such relationships are 
more common (17). There is currently no specific treat-
ment for PKND, and management remains primarily su-
pportive (18). Due to the risk of fractures, efforts should 
focus on minimizing fracture risks (19). Complications 
such as mandibular fractures and osteomyelitis should 
be considered during minor surgeries like tooth extrac-
tion (4). Children with PKND should receive specialized 
dental care, including preventive treatments and ongoing 
monitoring of growth and craniofacial development. Ove-
rall, the prognosis for individuals with pyknodysostosis is 
generally favorable, with no significant systemic compli-
cations, and life expectancy is typically normal.
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Conclusions
The diagnosis of Pyknodysostosis (PKND) is primari-
ly based on clinical and radiographic findings, though 
genetic testing is essential for confirming the diagnosis 
(20). Management should involve a multidisciplinary 
approach to address the symptoms and enhance the 
patient’s quality of life. It is important to consider po-
tential complications, such as mandibular fractures and 
osteomyelitis, particularly during minor procedures like 
tooth extractions or dental implants, as osteomyelitis can 
be difficult to treat due to the presence of osteosclerosis.
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