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PACHYONYCHIA CONGENITA 

A Cli11ical, Hisro/ogical and Microradiographic Swdy wirh Special Reference to Oral Ma11i{estatio11s 
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Abjtral't. This paper presents a chnical, histological and 

microrad1ographic s1udy of three p,111cn1s with pach)0n)chia 

congenitH wi1h special refcrencc to oral manifestations. The 

patients, who arc rclatives, exhibitcd 1hickening of finger­

and toe-nails, follicular kcratosis, palmoplantar keratosis and 

hyperhidrosis. oral leukokeratosis, and natal 1ee1h. Il is 

sia1ed ,n the discusi.1011 that natal tccth and oral leukokerat­

osis may constilutc thc earliest clinical manifestations of 

pachyonychia congenita and that they appcar to occur 

earlier than nail lcsions. When there is a hereditary dis­

position for pachyonychia congenila, it is important 10 

inspect the oral ca, it) at an early stage. 

Key words: Pachyonychia congenila: I lislopathology; Micro­

radiography; Natal teeth; Oral lcukokeratosis 

Jadassohn & Lewandowsky ( 12) described a type 

of congcnital dysplasia of the nails and skin, which 

they called pachyonychia congenita. The dysplasia 

is characterized clinically by a syndrome wi1h dys­

troph1c tesions in the rorm or a symmetrical, hard 

thickening of finger- and toc-nails, skin changes in 

the form of palmoplantar hyperkeratosis and hyper­

hidrosis. follicular keratosis (especially on knees and 

elbows), callosi1ies and bullae on the palms of the 

hands and soles of the feet, oral leukokeratosis on 

the tongue and buccal mucosa, and abnormalilies of 

the cornea (corneal dystrophy) and natal teeth ( I I, 7, 

16). Moldenhauer & Ernst (16) analysed 96 cases of 

pachyonychia congenita and found that 96.8 % ex­

hibited nail lesions, 72 % palmoplantar keratoses, 

58.5 °
0 follicular acneiform keratoses and 54.4 °

0 oral 

leukokeratoses. 

The disease is transmitted by simple autosomal, 

dominant heredity with incomplete penctrance (7). 

Men are more orten affected than women. The syn­

drome would appcar 10 be of more frequen1 oceur­

rence among Jews (7). 

Oral lesions are common in conjunction with 

pachyonychia congenita. In most cases they have 

been reported to be in evidence already at birth (8) 

and resemble those found in cases of white sponge 

naevus and hereditary benign intra-cpithelial dysker­

atosis (9, 22). The oral leukokcratoses manifest 

themselves clinically in thc form of whitc or greyish 

opaque spots or striations. The lesions may be focal, 

in such cases usually on the lips and the buccal 

mucosa, posteriorly along the interdental line, or 

may cover the entire mucosa along thc lateral mar­

gin of the tongue. Herpetic lcsions, as also hoarsc­

ncss owing 10 1hickening of the posterior commissure 

in the larynx (13), are other reported symptoms. 

The lesions of 1he oral mucosa have, according to 

Witkop & Gorlin (22), the following histological 

characteristics. The epithclium exhibits pronounced 

hyperparakcratosis and acanthosi� with absence of 
�tratum granulosum. In thc superficial layer of thc 

cpithelium and in the slratum spinosum, intracellu­

lar vacuolization and oedema are observed, as also 

pycnotic cells. Exfoliative cytology reveals the pres­

ence of !arge epithelial cells with intracellular cyto­

plasmic vacuoles and a relatively small nucleus. The 

cytoplasm of some cells contains small, round. 

eosinophilically stainable bodies. 

CASE REPORTS 

Three patients with pachyonychia congenita are reported. 

Two of them, girls, 3 years (case I) and l.S months old (casc 

2), are cousins and were referrcd 10 the Eastman I ns1i1u1e for 

dentitio connatalis and to 1hc Department of Oermatology. 

Karolinska sjukhuset, for nail and skin lcsions. The youngcr 

g111"s father (ca�e 3) was referred to 1he Oepartmenl of Ocr­

matology, Karolinska sjukhuset. for nail and tongue lesions. 

The pregnancics or the 1wo mothers had run a normal 
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riK. I. The gcnealogical tablc or 1hc family stud,cd. 

course; thc delivencs wcre also normal ,111tl occurrcd ut thc 

proper timc. The girl"s great-grandmothcr and grundfathcr 

on the patcrnal side and 1he1r l\\0 father\. \\ho are brothers. 

ha\"e pachyonych,a congenita (rig. l) and \\ere sa,d 10 ha,c 

had na1al 1cc1h. 

Cme I 

The patient had at birth two dental formations in 1hc frontal 

region or the mandiblc, localcd in pol)pcan elevations with 

narro\\ adhesion 10 the mucosa. 

Clinicall) the teeth appeared to be ahnormal. Thcy v.crc 

soft and trunslucent and 1hc mmeraliLation was incomplete. 

On examination 5 da)S af1er binh lhe teeth "ere faintl) rose­

coloured ccr \"ically. As therc appeared 10 be an imminent 

risk of spontaneous looscn,ng, 1he teeth \\ere e,1rac1ed. 

Ouring lhc first 2 months thc nails wcrc normal but later 

changed and rollcd inwards at thc edges. A1 6 months of 

age all nails on fingers and tocs \\ere grcatl) 1hickcned and 

Fig 2. Casc I at �-5 )Cars of al)c. All nails on hands and reel 

"cre greall) 1hickencd, la1erall) compressed, and )Cllo,\lsh 

in colour. 
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Fig. 3. OJ- and 01 1hrec da)s af1cr btrth. The tooth-likc 

formations were ,cry mobile and werc scated on an elcva1cd 

mucosal papilla. 

yello,..ish in colour. The rorcfinger and thumb nails (Fig. 2) 

\\ere especially affcc1cd. The) were grcatl) 1hic,cned and 

dis1all> compressed. 

Ha,r changes \\Crc now also seen. The hair, which at birth 

had been dar,, curly and lustrous. became rair and for thc 

most part was rcplaced h) 1hinner. less lus1rous and less 

curl) hair. On ,nsr,ection at J years of age thc 1ce1h and 

1he oral rnucosa \\Cre nornrnl. Pinheadsi,cd milia-like whitish 

r,ap.,lcs \\Crc carlicr in e,idence o,er thc \\hole bod�. hut 

no" remain onl> on the race and e,trcmities. S111ce 2 ycar, 

of age the patient has also heen iroubled by bln,ters on thc 

feet. which makes it difficult for her 10 walk. cspecially in 

the summcr. Morco,er. thc patient shows hypcrh)drosis on 

palms and soles. Othern isc her general cond1t1on is sat1,­

factor). 

Cosl, ) 

lmmediatel) aftcr birth it \\US found that in thc orul mucosa 

in region 01-01 thc patient had two ,ort dental-sac-like ele­

vations. ,n the incisal portions of which tooth-likc hard tissuc 

Tig. 4. X-ra} or case 2 fi,e months after birth. T"o tooth­

like formations (sccond primar) denrn,on) appear as rad10-

paquc areas (arrow.1). 



was observcd. The two dental rormations were mobile and 
grcy-rosc in colour. A hard-tissuc-like portion in region ---04 
was found to be loosely seated in the mucosa and was re­
moved. On clinical examination 3 days af ter birth, 01- and 
-01 were partially erupted (Fig. 3) very mobile. and altached 
to an elcvatcd mucosal papilla. Alter 32 days thcse decid­
uous leeth formations were so loose that they were removed. 
The papilla-like elevations persisted one month after the 
extraction. At 5 months of age two new teeth, 01- and -01, 

erupted. Despite the fact that the time of eruption was pro­
longed the teeth appearcd 10 be clinically and radiographic­

ally normal (Fig. 4). On the buccal crista distal to region
05- and ---05, leukoplakia-like lesions were seen. Al 22 days
of age nail lesions started in the form of a slight contraction
of the sides and of a yellowish hue. At 6 months of agc all 
nails on fingers and loes were greatly thickened and yellow­
ish in colour (Fig. 5). Pinhead-sizcd milia-like whitish papules
were observed in the area around the alae. Her general con­

dition was otherwise satisfactory. 

Case 3 

The patient, who is the father of case 2, had pronounced 
nail lesions. Both toe- and finger-nails wcre markedly con­
vex, thickened, and drawn in al the sides. Striated leuko­
plakia-like lesions were seen on the lateral borders and tip 
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Fig. 5. Casc 2 at 6 months of age. All nails 
on hands and feet were convex. markedly 
thickened, and yellowish in colour. 

of the longue (Fig. 6). The patient has no troublcsome skin 
lesions. 

METHODS 

The leeth, in some cases with an adhering piece of soft tissue, 
were cut in two lengthwise pieces with a diamond wheel. 
Onc half of the 100th was decalcified in 5", nitric ack!, em­
bedded in paraffin and sectioned into 6 11m thick sections, 
which were stained with Maycr's haemalum-eosin, Weigcrt's 

haematoxylin-van Gieson. Goldner. and Brown & Brenn (3). 
Some of the sections were used for microradiography with 

ultrasort X-rays according 10 the principles for contacl micro­
radiography rcponcd by Engström & Lindström (4) and 
Lindström (14). The X-ray tube was designed by Engström 
& Lundberg (5). The voltage was 3.0 mV. The tissue seclion 
was placed at a distance of about 55 mn1 from focus, which 

was about 0.1 mm in diameter. Most of the emitted X-ray 
quanla had wavelengths of 8-12 Å. The contrasts on the 
developed microradiograph were caused by variations in the 
dry mass distribution of the various organic tissue compo­
nents. for the histological production of the microraclio­
graphs the technique described by Engström et al. (6) and 
Bcrgcndahl & Engfeldt (l) was used. 

Fig. 6. Case 3, a 30-ycar-olct man, cxhibited 
striated leukoplakia-like lesions on the sides 
of the tongue (arrows). 
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RESULTS 
Case I 

The polypean dental papillae exhibit histologically 

some hyperplasia of the mucosa with irregular pro­

liferation of rete pegs. In the superficial cell laycrs 

and the stratum spinosum a widespread and heavily 

cytoplasmic vacuolization and intracellular oedcma 

are visible (Fig. 7). The vacuoles appcar on the 

microradiographs as circular or oval cavities (Fig. 

8). Desmosomal structures appear to be mainly in­

tact. lrregularly localizcd in the mucosa are single 

cells or small accumulations of cells with changes 
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Fig. 7. Case I. The mucosal papilla, 

to which the leeth were atlached, 

showed an irregular proliferation ol 

rete pegs. Jn thc stratum corneum 

and stratum spinosum there is pro­

nounced inter- and inlracellular oe­

dema. ln lhe epithelium, cells wilh 

dyskeratotic changes are also seen. 

Haemaloxylin-eosin. x 150. 

similar to those in dyskeratosis (Fig. 7). No dirferen­

tiation of keratohyalin gramiles is noticeable. The 

superficial layer has the appearance chiefly of para­

keratosis, but the light superficial zone on the micro­

radiographs indicates a high dry mass concentration, 

probably due to a certain degree of keratin.ization in 

the superficial layer (Fig. 8). The underlying connec­

tive tissue is rich in vessels and fibroblasts. Osteo­

dentine-like hard tissue trabeculae, partly covered 

with osteoblast-li ke cells, are seen in the connective 

tissue (Fig. 9). One of these trabeculae is larger than 

the others, has a germ-like appearance (Fig. J 0) and 

Fig. 8. M icroradiograph of a section 

close to that shown in Fig. 7. The 

organic mass is markedly incrcased in 

the stratum corncum. which appears 

as a ligh1 band, probably due to in­

creased keratinization. The vacuoles 

caused by the intracellular oederna 

appcar as black, oval or circular cavi­

ties. "160. 



exhibits a high dry mass concentration on the micro­

radiographs. 

Case 2 

The incisors exhibit at somc points an irregular 

dentinal structure with disturbed mincralization 

(Fig. 11 ). o pulpal or papillary tissue is observable. 

Odontoblasts are lacking, as also is predentine. 

Residucs of a fibrous connective tissue, instead, 

delimit the part of the tooth adjoining the connec­

tive tissuc, and the predentine zone has been re­
placcd by an osteodentine-like substance with cell 

inclusions (Fig. 12). The orally situated part of the 

tooth cxhibits bacterial colonies and caries on the 

surface (Figs. 12 and 13). Bacteria are also in evidence 

in dentinal tubuli (Fig. 13). On the microradiographs 
a high dry ma�s conccntration i� scen in thc supcr­

ficial layer of thc carious region. -04 exhibits pro­

nounced dysplasia. In the orally situated portion 

there is a thin cnamel matrix, bclow which dentinal 

tissue with sparse dentinal tubuli is observable 

(Fig. 14). A predcntine-like zone delimits the den­

tine from a vascular pulpal tissue, which at some 
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Tig. 9. Case I. The dental pap11la is fibro­

blastic and vascutar. In the conncctive tissue 

an osleodentinc•like hard tissuc trabecula is 
�ccn, which is partially covcred with osteo• 
blast-like cells. ltacmatoxyltn eosin. 110. 

points is loosc and at others fibrous and which 

lacks a regular odontoblastema. In the peripheral 

parts the dentine becomes more irrcgular and osteo­

dentine-like, and the underlying connectivc tissue is 

hcre fibrous, hyaline and deficient in cells (Fig. 15). 

A deep invagination exists at one point (Fig. 15). 

Case 3 

The histological examination of the excised tonguc 

mucosa shows it to be hyperplastic. The epithelium 

cxhibits acanthosis and parakeratosis and at some 
points moderate hyperorthokeratosis. In the supcr­

ficial layers of cells and in the stratum spinosum 

there is a widespread intracellular ocdcma. fn the 

subepithelial connective tissue there arc at some 

points indications of a bandlike confluent tympho­

nnd ptasmocytic cell infiltrate and an increased 
number of mast cells. No liquefaction degeneration 

or the cells in the stratum basale is noticeable, how­

cver, and the boundary between epithelium and 

connective tissue is sharply delineated. No manifest 

exocytosis. No cvidence of malignancy exists. 

Fil{. JO. Casc I. In the conncctivc tissue an 
ostcodentine-likc formation ,s scen. Mallory 

16. 
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Fifl. I I. Case 2. The inci�ors ha,e tll some points ,tn irrcgular 

dcntinal �tructure ,,ith d1sturbed minerali1a1ion. Haematoxy-
lin-co�in. 150. 

DISCUSSION 

Lesions characteristic of pachyonychia congenita, in 

the form of thickening of finger- and toe-nails, pal­

moplantar hypcrkeratosis, follicular kerato�is, hyper­

hydrosis, and oral leukokeratosis, have been found 

in the present patients. Oral lesions in the form of 

leukokeratoses have becn reported in 54. 7 °o of pachy­

onychia congenita cases ( 16). Gorlin & Chaudry (8) 

have described these lesions as focal. often bilateral, 

located on the lips, thc lateral margin of thc tongue, 

and the buccal mucosa along the interdental linc. 

The location on the gingiva, as documcnted in the 

present study (case 2), has only bcen reported two 
cases previously (18, 23). 

The histological picture of thc oral leukokeratoses 

accordcd with that reported by Witkop & Gorlin 

(22). The oral leukokerat0ses cxhibit certain histo-
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pathological characteristics in common with three 

other benign, hereditary oral mucosal hyperplasias. 

namely white sponge naevus, he1editary benign intra­

cpithelial dyskeratosis and Darier"s disease (22). 

Pachyonychia cor.g-�nita can be distinguished from 

the others by, among other means, the absencc of 

intra-epithelial dyskeratosis and papillomatosis and 

villi-like prolifcration of the basal epithelial cellular 

layer. Nor arc grains or corps ronds found in 

pachyonychia congenita. 

Nat:il t�eth, i.e. tceth which arc eruptcd at birth 

( 15), havc bcen rcported only briefly in pachyonychia 
congeniHI by a few authors ( 17. 11. 16). Natal teeth 

aho occ.1r in infants in whom this syndrome is ab­

sent. The aet iology in such cases is unclear. Here, 

again. hereditary factors appcar to be important 

( 10, 2, 15). 

The clinical picture of the teeth examined in this 

n,:. 12. Cas: 1. --01. The predentinal zonc is replaced h> an 

o,teodcnllnal ( 0 D) with cell inclusion,. Orally are �ccn 

bacterial colonic� and carics ( C). HaematOxylin-cosin. l 70. 



Fig. 13. Case 2. -01. In the peripheral part of the dcntinc, 
ampoules with bactcria in the dental channels are seen. 

Brown-Brcnn. 380. 

study accorded with that reported by Jackson & 

Lawler (I 1). No histological investigation of natal 

teeth in conjunction with pachyonychia congenita 

has previously been presented. On thc other hand, 
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natal and neonatal teeth in infa111s unarrected by 

this syndrome have been examined histologically 

(10, 19, 20), microradiographically and by polarized 

light tech;1ique (24). Some of the dental lcsions wcre 

common to all cases, such as the occurrence of inter­

globular den t i ne, irregular osteodentine-like struc­

tures with cell inclusions, and caries. The premature 

eruption of natal teeth is probably caused by a 

h�r.:::dit:1ry superficial location of the tooth germ, 

which in turn predisposcs to dysplastic lesions in 

the form of incomplete rool development and 

mineralization disorders (2, I 0, 15, 24). 

The occurr.ence of two primary dentition as re­

ported in case 2 is an extremely seldom phenom­

cnon. Bjuggren (2) examincd a comprehensive mate­

rial of 232 natal and neonatal leelh, which all be­

longed to the regular primary dcntition. After the 

natal or neonatal teeth were !ost, 8 of them were 

replaced by some kind of tooth formation with dwarf­

cd roots, but no normal second primary dentition 

was found. The natal teeth in this study were ex­

tracted, though this is not necessary in all cases 

of natal and neonatal teeth. 

However, natal teeth should be removed v.,hen, 

owi:,g to their greater mobility, they cause pain on 

pressure. lf thcy are very loose, they may be swal­

lowed or aspirated. Natal tceth may also injure the 

mother's breast <luring brcastfeeding and lacerate the 

infant's tongue. 

Natal teeth and oral leukokeratoses would secm, 

from this investigation, to be the earliest clinical 

manifestations of pachyonychia congenita and ge­

nerally appear prior to nail lesions. When there is 

Fig. /4. Case 2. -04 exhibits pronounced 

dysplasia. In thc orally situated portion 

there is a thin enamel matrix and thereundcr 

a dcntinal tissue with sparsely located den-
tinal channels. Haematoxylin-eosin, 150. 
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a hereditary predispositon to pachyonychia conge­

nita, therefore, it is important that both dermato­

logists and dentists should inspect the oral cavity 

at an early stage. For the same reason the jaws 

should be X-rayed for the presence of supernumerary 

natal tooth germs. 
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