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Periosteal Reaction

Kunihiko Fukuda

The periosteal membrane covers the cortical bone except
for the articular surface. The deep layer of the periosteum
contains bone-forming mesenchymal cells, capillaries, and
nerves. This layer is more active in infants than in adults. |
Prostaglandin osteopathy, infantile cortical hyperostosis,
hypervitaminosis A, and congenital syphilis are examples
of periostitis in infants. Incidental asymptomatic periosteal
reactions are usually either physiological changes or corti-
cal bone irregularities simulating periostitis. On the other hand,
symptomatic periosteal reactions of single bone, such as bone
tumor, tumor-like lesion, infection, and trauma, are always
pathologic. Careful radiological analysis of periosteal reac-
tions is needed to evaluate the activity and aggressiveness
of the lesions. Periosteal reactions of multiple bones usu-
ally show solid smooth or undulating patterns. They include
pachydermoperiostosis, secondary hypertrophic osteoarthr-
opathy, vascular insufficiency, renal osteodystrophy, and
thyroid acropachy. These are usually skeletal manifestations
of systemic disorders.
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Tw5, FERESZERED S OO0 6450 b 0 F TfF
fEL, 4 OFEEILONY — IS HEEHTH 5.
AlE, BTy 7 AMEEIZ BB BRI O R 09
BREZRICOWTHEH T 5.

BROMEL

ERUIIL CBEE /) WG EHATH 228, PIHIH « %
D e CHEBER V LIRSS I A p T 5.
RO R~ DI A S (enthesis) THE, BRI H K
G LAY O BERANMAET S, BEIIEE L EED 28
5D, R Idinner osteogenic layer, inner cellular
layer, cambian layerZe & & I, HMINERG S & MAS - FfE LS
BA, TITRABIEAITbIAS, HRRE I8 2 MRS
A HLEEA 5 B Y outer fibrous layer LI A Z &3dh 5.
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Fig. 1 Anatomy of the periosteum.
The structure of the periosteal membrane varies with age. There are two
distinct layers in infants (left), a superficial fibrous layer ( 1) and a thicker,
active, deep layer (1 t). The periosteal membrane is loosely attached
to the cortex in this age group. In adults (right), the cells of the deep layer
become flattened and quiescent. The deep layer firmly attached to the
bone surface. Difierentiation beiween the iwo layers is less conspicuous
(ttt). Cortical bone: (1).

Fig. 3 Solid-type periosteal reaction in ostecid
osteoma.

A marked solid-type periosteal reaction is
present in the diaphysis of the ulna (1).
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Fig. 2 Lateral epicondylar flange.

A physiological periosteal reaction of the lateral
epicondylar flange is seen along the lateral border
of the distal humerus (1).
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Fig. 4 Spicula-type periosteal reaction in Ewing's sarcoma.
Magnified view of the right mandibula shows numerous fine spicula ().
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Fig.5 Spicula-type periosteal reaction in cavernous hemangioma.
Cavernous hemangioma of the calvarium also shows spicula-type
periosteal reaction. However, each spiculum is thicker and broader
than in Ewing's sarcoma, in which fine spiculation is present.
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Fig. 8 Codman's triangle in osteosarcoma.

Codman's triangle (1) shows extraosseous tumor extension with
destruction of pre-existing periosteal new bone. This is often seen
in osteosarcoma.

YT A i PAEE [ Fallot PUREAE 72 & BhIRE AR
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Z &, FEDER 6 A H LI “Ccf; 52k, RE, ¥
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LR FRE L FICUEOREE &7 M
HoENTWABEY (Fig. 9).

Table 1 Periostitis in infancy and childhood

1. Physiologic periostitis
2. Infantile cortical hyperostosis (Caffey's disease)
3. Hypervitaminosis A, hypovitaminosis C (scurvy)

4. Congenital syphilis, tuberculous dactylitis, acute pyogenic
osteomyelitis

5. Acute leukemia, metastatic bone tumors especially from
neurcblastoma

6. Prostaglandin medication

L 7. Abused-child syndrome
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Fig. 9 Congenital syphi-
lis.

Irregular bone destruction
is present in the metaphy-
sis of the tubular bones.
Widespread periosteal
reaction is also present
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Fig. 10 Pachydermoperiostosis.

A: Coarsening of the skin is seen in the cheek and forehead. Club-
bing of the fingers is also present.

B: Irreqular bone surface of periosteal bone formation is present
in the distal end of the radius and ulna (1) as well as in the
metaphysis. Periosteal reaction is also present in the proximal
phalanges (t 1).

C: Periosteal reaction extends into the epiphysis of the proximal

(B) tibia (1).

Fig. 8 Infantile cortical hyperostosis (Caffey's disease).
Hyperostotic change iis present in the mandible, clavicles, and ribs ().
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(A)
Fig. 11 Secondary hypertrophlc osteoarthropathy |

due to bronchogenic carcinoma. (Courtesy of Dr. T.
iia-:wrﬂ'ﬁ"
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Kushihashi, M.D., Showa University Hospital)
A: Periosteal bone formation is present in meta-dia-

Fig. 12 Secondary hypertrophic osteoarthropathy due to Crohn's
disease.

physis of the distal femur (1 ). The epiphysis is pre-
served.

A: Symmetrical solid-type periosteal reaction is present in the
diaphysis of both femora.

B: Multilamellar and solid types of periosteal reac-
tion are present in the middle phalanges.

B: Periosteal borie formation is seen in diaphysis and metaphy-
sis of the tibia (1)

C: A large mass of bronchogenic carcinoma is present
in the right upper lobe.
C: Follow-through study of the small bowel shows multifocal stric-
tures and early opacification of the descending colon through fis-
tula.

18 HAER S Hs59% #7175
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Causes of secondary hypertrophic osteoarthropathy

Table &

1. Pulmonary lesions:
Bronchogenic carcinoma, abscess, bronchiectasis,
emphysema, metastasis, lymphoma

2. Pleural lesions:
Mesothelioma, fibroma

3. Cyanotic congenital heart diseases
4. Gastrointestinal lesions:

Ulcerative colitis, Crohn's disease, biliary cirrhosis,
nasopharyngeal carcinoma, esophageal carcinoma

pachy.

of the right hand.

PR HETAHELH S,

BERICE, ik, Tho
FEETHR. FBRBLIUCEREOAL LT EHICETE
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XLHHIITH AW, JiEr- Wi & oz & 0 AEmmE%
9 % FAMEMARRIATT A L, TS DO ER %
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ENTVAD, HIESRAETIIE, 10 b RO mER
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Fig. 14 Thyroid acro-

Periosteal new bone
formation is present in
the proximal phalanges

[

311

Fig. 13 Periosteal
reaction due to ve-
nous stasis.

Solid-type periosteal
reaction is present in
the diaphysis and
metaphysis of the
fioula (1).

|
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Fig. 15 Renal osteodystrophy.
A prominent solid-type periosteal reaction is seen in the medial
aspect of both femora.
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v FRVBERIS & & 72 L, SIS0 EIE, Fhiciia
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NTWaE, FROBS P 2GETMANDACMEREDTE
WAEIZ L A2FET CoOSHMEICHETEEEZEZLNT
V512, ORISR ILESE T,  FRIREERETTERE DR
PR IR OEEIEREE 2 2 EAh Y, ZOBKRCER



312

IR

DFEIREDOBIRULZ B85 2 L% 5 (Fig. 14). 1512,
FFE, PEBCIFRET S, BAMEOZL, TEEEE
DEE, LATS (long acting thyroid stimulator), HTS (human
thyroid stimulator) D B5-7 EAER ST 5285, KL
AHTH ALY, FHERFIBETIE, T08~25% I BHEK
JEhSA B, HFIC a:JEGD 2 KRR IRIR B e O % & 72
L7ERNC v, KB, B#E, HREIHRET S
(Fig. 15).
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