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SECTION 7 

HYPERTROPHIC PULMONARY 
OSTEOARTHROPATHY 
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CLINICAL FEATURES 
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down becomes mcorporated into the shatt: the rate of tormation of ento=ied 
bone is increc~ed. The mechanism ot lamellated periosteal reaction in areas Of 

+ 1orm of hypenya cularity, has been studied in dogs."" It appe 
al lamella produces perpendicular buds o | venous stasis 

that the most ~uperticial subpenoste 
bone that eleyate the periosteum. The inner ostecenic layer of perostecm | 

wuperncial lamella bensath the elevated periosteum. T=is | 
new supernic aver is connected 1o the next deeper laver by bonv buds or 

The process continues by new bud formations. periosteal elevation 
lla tormation. \When the sequence Is rapid and rilhng n 

azs behind. the lamella become radiographicz '\ 

then torms 3 new 
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and turther” lame 
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PATHOPHYSIOLOGY | 
| 

There are three main theories concerning the etiology of HPOA: neurona 
hormonal. and vascular | 

Neuronal 

v g . Al Flavell suagested a neurogeni theory '? A retles originates either 10 =2 
r i the adjacent pleura. The aterent limb ts thought 1o be 

v intercostal nerve. The distal imb is unknown diseased luns o 

the vagus or posstbiy the 
ehic nenvous ssstem. Thoracic or cervie al vagotomy, meaidsT - ’ 

be the symypx 

nal dis~ectton which damages the vagus, and adreneraic blocking drugs 
activity reduce blood tlow in arec ted hands and 

Is G The hal angie ol reduce s mpathetic 
poreent 1 ansulation pain but cause no discernible improvement in bony changes. which mas 1 
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PATHOLOGICAL FEATL RES 
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ar e tumor. but estrogens were not tound i the wumor itselt. The blood leve! 
could be due 1o ncreased adrenal excrenon or abnormal hepatic tundti 
e g metabolism oF estrocemic preoursor The levels of estrogen tended @ 

e fugher 10 the presence of periostitis but not directhy related 1ot estrogen 
unrelated o the presence or absence ot diatal cubbing 

The large digits of patients with ciubbing. renmiscent of acromesa 
catedd g possible mole 1o growih hormone as an etiologic agent. No pros 

caets that HPOA s related to increased production of growth hormone. Sony 
aniienant tumors synthesize and secrete a growth-hormone-like® substanc 
andd plasma levels may revert to normal atter resection of the mass 

In a4 patient with squamous cell carcmoma ot the cervin and adeno 
ronoma of the pulmonany hilus, irradiation on the utenne cancer produced 

ezression of hypertrophic osteoarthropathy. poior 1o thoracotomy to obtain . 
trovues diagnosts of the lar mass. This s additional evidence suggestive ot 
hermaonal etology 

Vascular 

\asoactine substances such as -hvdroatnyptanune and the kimins also 
have been mcnminated . Artenovenous shunts may allow these substances to 
bupass the pulmonary Grculation where they are normally inactivated and 
evirt their etfect penipherally . This theons may be acceptable tor digital ¢ lub- 
bing m Gvanotic heart disease but seems untenable as an explanation in other 
conditions assocated with HPOA 

RADIOGRAPHIC FENTURES 

Penosteal new bone s most prosounc ed i the diaphyvses. In descending 
order ot involvement are the distal radios and ulng, distal tbia and nbula 
wemur metacarpals. matatarsals. and proximal and maddie phalanges. Peniost 
tis s not mvolve the phalanges and metacarpals even when diaits are 

rely Clubbed In such patients the distal radias and ulna mav show 
persostitis and <hoald e luded in the radiograph The radiographie appear- 

e bas bevn ClssitnedTM as 0L simple penosteal elesation with translucency 
between it and the cortes, 120 omon sk tyyn 31 bk abized small weas ot 
penostitis 40 long seaments with wany contour and wide contes, a result or 
I OTPOEAtION O periostitis an the shatt. The duration o the discase to some 
entent Ccontrobs the radiographic appearance. Long-standing asbestos-related 
pulmonany tibrosis may allow incorporation of petostite lamella to produce @ 
widke shart. the shorter lite expectancy of patient sath -bestos elated meso- 
theloma or brondhogene carcmoma may allow production of shorter and 
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NAFOW CF segments o penostiis. Synovitis is usually not detectable radhograpn- 
wally D!t es i diagnosis may anse when HPOA s the preserting climcal 
svmptom: the etiolocal factor rwst then be tound. The arthralgia usually has 
no radhograpiie sizns, and it present without penostitis, it may be a problem in 
diaznosis. The peniostitis is usually symmetnical, but when assmmetnc,'” it may 
be a diagnostic problem 

SCINTIGRAPHIC FEATURES 

santigraphic reatures of HPOA have been the subject of mamy case 
reports."®"® Technetium 99m diphosphonate i1s commonhy used. It is selectivels 
deposited in the new periosteal lamellae either by chemisorption onto hydros- 
vapatite crystals or b complexing with receptors such as alkaline phosphata~e 
In patients with asbestos-related malignant diseases, it s important to ditteren- 

tate the scintizraphic appearance of HPOA rom that of metastatic disease 
which s usualiv medullary. An associated uptake 1n areas oi synovitis may be 
helprul in suggesting HPOA: the distribution ot HPOA in the distal portion ot 
limbs is unusual 1or metastatic disease. HPOA aifecting proximal parts of the 
limbs 15 occasionally seen. however, and metastatic bronchogenic carcinoma 
to dhiaits 1s rare but recorded. The occasional asymmetry of HPOA may cause a 
problem. Ditterentiation of metastic disease from HPOA s important in plan- 
ning therapy . CT <cans with appropriate mamipulation or window height and 
width holds promise in the detection of cortical metastases. 

A conditions that cause digital lubbing or gencralized penostitis enter 
nto the ditterential diagnosis. Periostitis in adults 1s seen in pachydermoperios- 
tosis adiopathic hypertrophic osteoarthropathy i, thyroid and leukemic acro- 
pachy. vitanun A excess, collagen disease. and periartenitis nodosa 
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ILO U/C INTERNATIONAL 
CLASSIFICATION OF 

RADIOGRAPHS OF THE 
PNEUMOCONIOSES 

Leslie Preger 

The grading system of changes in chest radiographs of those exposed - 
ashestos 1s of use in clinical assessment. compensation adjudication. evale 2- 
tion of quality ot dust control in epidemiologic surveys, and identitication ¢ 
those individuals who have radiographic evidence of pulmonary nbrosis &~ 
theretore must be intormed of the need to change occupation 

An internationally accepted system 1s now available, the ILO U.C 14 
system,’ which is applicable to coal workers” pneumoconiosis (ICWPL silicos - 
and asbestosis, The historical development of the systemi is of interest. The 1+ 
internationally accepted classitication ot the radiographic appearance o1 t~e 
pneumoconioses was made in 1950 in Sydney by the ILO (International Labor 
Orgamization). This was restricted to findings resulting from coal and silica. and 
like all later classincations. it was strictly descriptive and avoided any interpre- 
tive comments or inferences. In 1958, a meeting in Cincinnati of several 
interested orgonizations rom North America and the International Union 
Against Cancer A\WHO) decided that the patterns characteristic of asbe<'o- 
exposure be added <o that the svstem of grading would be apphcable to e 
radiographic patterns seen i those exposed to asbestos as well as coal a~¢ 
silica. This became known as the U C classiticaton. At about the same ume 
the ILO realized that the 1LO 1950 classitication was unsuitable for asbestos - 
in which the typical parenchymal opacities are linear or irregularly shaped a~ o 
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