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Parosteal lipoma. Report of 15 new cases and a review of the literature

The lipoma is the most common tumor of the body and can be found in virtually every tissue or organ. However, a
parosteal lipoma is a rare benign fatty neoplasm having an intimate relationship to the periosteum. The incidence of
this tumor is 0.3% of all lipomas. Over 150 cases of parosteal lipoma have previously been described in the literature.
Owing to the rarity of this condition and the difficulties encountered in its diagnosis and treatment, we wish to report
fifteen new cases of parosteal lipoma.
We reviewed the clinical records of 15 patients who underwent surgery to remove a parosteal lipoma between November
2003 and July 2009. The diagnosis of a parosteal lipoma was made by the histological findings, the confirmation of
fat content at Magnetic Resonance or Computed Tomography. 
Surgery in all the cases entailed resecting the tumor with parosteal excrescence. In three cases with hyperostosis, a fur-
ther exeresis of the bone was performed. 
Parosteal lipomas are rare entities associated with periosteal involvement depending on their location. Current manage-
ment should include computed tomographic scanning and magnetic resonance. Surgery, which is mandatory treatment,
requires particular attention to ensure that any periosteal involvement is removed completely.
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Introduction

Parosteal lipoma is an extremely rare benign neoplasm
consisting mainly of mature adipose tissue contiguous to
the underlying periosteal bone 1. Described in 1836 by
Seering 2, the lesion was initially referred to as “periosteal

lipoma”. The term “parosteal lipoma” was suggested by
Power in 1888 3 to indicate that the lesion does not
arise in the periosteum because the periosteum does not
contain any fat cells. Parosteal lipoma is considered to
be one of the rarest primary bone tumours. It is com-
posed of mature fat cells and varying, though small,
quantities of fibrous and vascular tissue. At the gross
pathological examination, parosteal lipomas appear as
greasy yellowish masses that adhere to the underlying
periosteum. They are, like soft-tissue lipomas, composed
of mature adult fat 1,4,5. This tumor accounts for 0.3%
of all lipomas 6. These lesions are closely related to the
periosteum; indeed, approximately 50% are associated
with an underlying osseous reaction 7. The most frequent
complaints are a tumoral convexity, presenting as a vis-
ible or palpable mass, or mild pain 8.



The most common sites of origin of this neoplasia are
in the thigh adjacent to the femur or in the upper
extremity near the proximal radius 4,7,9. The lesion has
also been reported in the tibia, humerus scapula, clavi-
cle, ribs, pelvis, metacarpals, metatarsals, mandible and
skull. Parosteal lipoma patients, whose age ranges from
40 to 60 years, usually present with a history of a slow-
ly growing, large, painless, non-tender immobile mass
that is not fixed to the skin 4,5,9; the presence of parosteal
lipomas ranges from as little as 3 weeks to as long as
41 years, the mean being 8±10 years 7.
Motor or sensory deficits due to nerve compression
caused by parosteal lipomas are common if compared
with other lipomatous lesions 10. This clinical manifes-
tation is most frequently associated with forearm lesions.
In one study by Moon and Marmor 10, 11 out of 20
cases (55%) exhibited nerve palsy, which most often
affected the posterior interosseous nerve. However,
involvement of the radial, sciatic, ulnar and median
nerves has also been reported in the literature 11,12.
The etiology of parosteal lipomas is not known. They
are, on account of their intimate relationship with the
bone, considered lipomas of the bone 13.
To our knowledge, about 150 cases of parosteal lipoma
have previously been described in the literature 14,15.
Owing to the rarity of this condition and the difficul-
ties encountered in its diagnosis and treatment, we wish
to report fifteen cases of parosteal lipoma observed in
three departments of plastic surgery.

Materials and Methods

We reviewed the clinical records of 15 patients who
underwent surgery to remove a parosteal lipoma between
November 2003 and March 2011. None of these cases
has previously been described. The diagnosis of a
parosteal lipoma was made by the histological findings,
the confirmation of fat content at Magnetic Resonance
(MR) or Computed Tomography (CT). 
All the patients were admitted to the Plastic Surgery
Departments of “La Sapienza” University of Rome, of the
University of Catanzaro or of the University of Cagliari. 
The radiographs were reviewed and assessed for lesion loca-
tion, size, calcification, marginal sclerosis, trabeculation,
bone expansion and modelling deformity. The MR and
CT images were also evaluated for the same features.
The data regarding the patients’ characteristics, lesion
site, radiological appearance of the lesions, operating
technique, histological findings, complications and need
for further operations were collected and analyzed.

Results

A total of 15 cases are included in this analysis. Sex dis-
tribution was M8:F7 in our series. 

All the patients was Caucasian.
The patients’ age ranged from 26 to 66 years, with a
median age of 44.5 years.
The site of the lesion was the thigh in four cases (26.7%)
(Fig. 1), proximal forearm in four cases (26.7%) (Fig.
2), the shoulder in two cases (13.3%) , the sacrococ-
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Fig. 1: Lesion of the thigh.

Fig. 2: Lesion of the of the proximal forearm.

Fig. 3: Lesion of the the trunk along the midaxillary line.



cygeal region in two cases (13.3%), the trunk, along the
midaxillary line, with multiple rib adhesions in two cas-
es (13.3%) (Fig. 3) and the hand in one case (6.7%)
(Fig. 4). Nine patients (60%) reported pain in the area
of the lesion, while the remaining six (40%) did not
refer any symptoms. One of the patients (6.7%) with
the lesion in the forearm displayed signs of superficial
radial nerve compression; radiographs in this patient
revealed hyperostosis.
The presence of the lesion ranged from as little as 11
months to as much as 16 years (mean 8 years and 3
months).
Plain radiographs showed a radiolucent lesion in the soft
tissue adhering to the subjacent bone with some osseous
changes in 13 cases (86.6%), while no osseous changes
were evident in the remaining 2 cases (Fig. 5).
CT scans determined the extent of the mass as well as
its relationship with the surrounding structures (Figg. 6,
7), while MR ruled out any malignancies (e.g. liposarco-
mas) (Fig. 8). All the patients underwent surgical excision
under anesthesia and removal of the affected periosteum.
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Fig. 4: Lesion of the hand.

Fig. 5: Plain radiograph of a hand’s lesion shows a radiolucent soft tis-
sue mass and mild cortical thickening.

Fig. 6: TC images of a thigh’s lesion scan reveals a septated soft tissue
mass with fat attenuation adjacent to the femur.

Fig. 7: TC images of a trunk’s lesion shows lipomatous mass adhering
to periosteum of the ribs.

Fig. 8: MR images of a trunk’s lesion reveals the hyperintense lesionto
be attached to the ribs.



The size of the lesions ranged from 6x5x5 cm to
25x15x10 cm. 
Surgery in all the cases entailed resecting the tumor with
parosteal excrescence. In three cases with hyperostosis, a
further exeresis of the bone was performed.
The histological investigation revealed areas of mature fat
in all the cases. No cellular atypia or mitoses were
encountered (Fig. 9). In five cases, foci of fat necrosis
were observed (Fig. 10). Areas of fat-containing choles-
terol clefts, dystrophic calcification and focal reactive
bone formation were observed in three cases (Fig. 11).
In one case in which the dystrophic calcification was
extensive, scattered ghost outlines of adipocytes were
observed (Fig. 12). No cystic changes were detected at
histology, nor was encapsulation observed in any case. 
In one case located in the thigh, the postoperative course
was complicated by superficial femoral vein thrombosis,
which was successfully treated medically. Patient with
nerve involvement recovered fully from these symptoms
after surgery.
No signs of recurrence have been observed in any of the
patients.

Discussion

Periosteal lipoma is a rare benign neoplasm that is inti-
mately related to the periosteum, although no fat cells
are present in the cambium layer of the periosteum 16.
The precise site of origin of parosteal lipomas is uncer-
tain 16.
A large number of parosteal lipomas are asymptomatic
and are discovered accidentally. Although there was a
slight predominance of male patients in our series, the
sex distribution in the meta-analysis group is more even
and concurs with other reports. This finding is in marked
contrast to the sex distribution of soft tissue lipomas,
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Fig. 9: Histological images of a lipoma, showing the typical appearance
of mature adipocyte tissue (haematoxylin and eosin stain, original mag-
nification x200).

Fig. 10: A lipoma demonstrating areas of fat necrosis in the presence of
reactive foamy histiocytes (haematoxylin and eosin stain, original mag-
nification x400).

Fig. 11: Area of dystrophic calcification and cholesterol clefts within a
lipoma (haematoxylin and eosin stain, original magnification x200).

Fig. 12: Area of dense dystrophic calcification. There is the presence of
ghost outlines of necrotic adipocytes (haematoxylin and eosin stain, orig-
inal magnification x200).



which are more prevalent in females and are considered
to be true benign tumours 17,18.
The age of patients upon presentation varies consider-
ably. As many intraosseous lipomas are found acciden-
tally, the lesions are likely to have been present for
numerous years prior to discovery. Lipomas are usually
solitary 17,18.
The clinical symptoms associated with parosteal lipomas
are due to the compression of adjacent neurovascular and
muscular structures; they cause motor and sensory func-
tion deficits whose severity depends on the size and loca-
tion of the lesions, as displayed by one patient in our
series 12.
The gross and histological findings of a parosteal lipo-
ma are the same as those of a subcutaneous lipoma, the
only difference being that the former has a broad-based
attachment to the periosteum and bone. A parosteal lipo-
ma often appears as a lobulated yellowish mass that is
composed of mature adipocytes and is well encapsulat-
ed if we exclude the site in which it adheres to the bone.
However, metaplastic bone formation in the lesion and
periosteum, as well as various patterns of osseous change
in the subjacent bone, have been reported 7,12. Adipocytes
were observed in the periosteum in all our cases; these
had either infiltrated the periosteum or originated in the
periosteum.
Pathologically, a parosteal lipoma is circumscribed by a
thin, fibrous capsule. The multilobulated mass has a
broad-based attachment to the underlying bone 19. 
Cartilage, osteoid metaplasia and areas of osseous excres-
cences or cortical thickening extending from and attach-
ing the lesion to the bone surface are common 21-23. It
is this relationship with the underlying bone that dis-
tinguishes such lesions from soft-tissue lipomas. As with
other lipomas, parosteal lipomas display a lobular form
of growth, often with intervening thin septations. 
Recent cytogenetic analysis has shown a 3;12 transloca-
tion in parosteal lipomas, which is similar to that found
in soft-tissue lipomas and consequently points to a com-
mon pathogenesis of these two types of lipoma 13.
A radiological evaluation, including CT 4 and MR 1,19,24,
is essential to evaluate the location and nature of the
lesion The imaging features of parosteal lipoma are usu-
ally distinctive. Indeed, nearly 70% of the patients in
one study had abnormal underlying bone while 50% had
an osseous reaction 7. The classical findings are reactive
changes, including bowing of the bone or cortical ero-
sion due to the adjacent lipomatous mass 7. The main
radiographic features of parosteal lipoma include a jux-
tacortical radiolucent lipomatous mass with varying
degrees of septation associated with surface bone changes
ranging from very subtle to obvious cortical thickening
and osseous protuberances or excrescences of varying size.
These areas of cortical abnormality, which are best eval-
uated by means of radiography, do not display medullary
or cortical continuity with the underlying bone, as would
instead be expected in an osteochondroma 1.

At CT and MR imaging, parosteal lipomas have a homo-
geneous, lobulated appearance and adhere to the surface
of the adjacent bone. CT also accurately distinguishes
the lipomatous component of the mass, the varying
degree of septation and the relationship of the mass to
the underlying cortex 1. The osseous protuberances may
be quite prominent and exhibit both cortical and mar-
row components, though no continuity with the under-
lying bone is seen in this case either. Contrast material
administration (at either CT or MR imaging) may reveal
mild enhancement in the fibrous tissue rim of the
parosteal lipoma, though this feature is uncommon 1..
MR imaging is considered to be a more means of eval-
uating parosteal lipoma than CT. The tumor is identi-
fied on MR images as a juxtacortical mass with signal
intensity identical to that of subcutaneous fat, regardless
of the pulse sequence 1. Heterogeneity in these lesions is
invariably present and corresponds to the pathological
components in the lesion. Areas with intermediate signal
intensity on T1-weighted images and high signal inten-
sity on T2-weighted images represent the cartilaginous
components in parosteal lipoma 1. 
Adjacent muscle atrophy which is caused by associated
nerve entrapment and is not well detected by CT, can
be identified on MR images as increased striations of fat
in the affected muscle 1. This finding appears most clear-
ly on T2-weighted images because of the signal intensi-
ty of normal muscle is lower than that of fat. Lastly,
MR imaging reliably demonstrates the relationship of the
tumour to the underlying healthy bone and muscle; this
is particularly important when planning surgery because
parosteal lipoma usually adheres firmly to the underly-
ing cortex at the site of surface bone production. 
The differential diagnosis with low-grade liposarcoma
may be difficult, though there are no previous reports
of either primary parosteal liposarcoma or degenerated
benign parosteal liposarcoma in patients with these
parosteal lipomas 24. A differential diagnosis of parosteal
lipoma should also be made with teratoma, dermoid,
osteoma and myositis ossificans. 
Parosteal lipomas are known to cause nerve compres-
sion, there being previous reports of radial, sciatic, ulnar
and median nerve involvement 25,26. Interestingly, the
anchoring effect of the attachment site at the bone may
predispose these paosateal lipomas to mass effect and
nerve impingement, as opposed to the pattern of soft
tissue lipomas, which expand along the path of least
resistance 26. 
Treatment of parosteal lipoma consists of complete sur-
gical resection, with further exeresis of the bone and
periosteal excrescence in cases with hyperostosis 20,27,28. 
In cases with nerve entrapment, the tumor must be
removed before the onset of irreversible muscle atrophy
to maintain function 1,11,12. The nerve must also be sep-
arated from the parosteal lipoma and spared during sur-
gical excision. At surgery, parosteal lipomas are charac-
teristically encapsulated and adhere firmly to the under-
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lying periosteum The sites in which the tumors are most
strongly attached to the underlying bone are those where
osseous proliferation is most prominent. Owing to this
peculiar characteristic, adequate surgical removal of a
parosteal lipoma requires either subperiosteal dissection,
an osteotomy to separate the lesion from the underly-
ing bone, or segmental resection of bone, which is in
contrast to the relatively easy dissection of a soft-tissue
lipoma lying adjacent to bone 1,11,12. Local recurrence is
unusual but has been reported. There are no reports of
malignant transformation. 
In conclusion, parosteal lipomas are rare entities associ-
ated with periosteal involvement depending on their loca-
tion. Current management should include CT scanning
and MR. Surgery, which is mandatory treatment, requires
particular attention to ensure that any periosteal involve-
ment is removed completely.

Riassunto

Il lipoma è il più comune tumore e può essere trovato
praticamente in ogni tessuto o organo. Tuttavia, il lipoma
parosteo è una rara neoplasia benigna del tessuto adiposo
che contrae un rapporto intimo con il periostio. L’incidenza
di questo tumore è di 0,3% tra tutti i lipomi. Oltre 150
casi di lipoma parosteo sono stati precedentemente descrit-
ti in letteratura. A causa della rarità di questa condizione
e le difficoltà incontrate nella sua diagnosi e trattamento,
ne vogliamo segnalare quindici nuovi casi.
Abbiamo esaminato le cartelle cliniche di 15 pazienti sot-
toposti a intervento chirurgico per l’asportazione di un
lipoma parosteo tra il novembre 2003 e il luglio 2009.
La diagnosi di lipoma parosteo è stata confermata dai
risultati dell’esame istologico, dalla presenza di tessuto
adiposo nelle scansioni della risonanza magnetica o del-
la tomografia computerizzata.
L’intervento chirurgico ha comportato in tutti i casi
l’asportazione della lesione in blocco con il periostio. In
tre casi, in cui era presente iperostosi, è stata eseguita
un’ulteriore exeresi del tessuto osseo.
I lipomi parostei sono entità rare associate con la par-
tecipazione periostale. L’attuale trattamento dovrebbe
includere la scansione tomografica computerizzata e la
risonanza magnetica. Il trattamento chirurgico, che è
quello obbligatorio, deve richiede un’attenzione partico-
lare per garantire che qualsiasi coinvolgimento periosta-
le sia rimosso completamente.

References

1. Murphey MD, Johnson DL, Bhatia PS, Neff JR, Rosenthal
HG, Walker CW: Parosteal lipoma: MR imaging characteristics. AJR
Am J Roentgenol, 1994; 162:105-10.

2. Seering G: Geschicte eines sehr grossen steatoms im hinterhaupte
eines 2 und jahrigen kindes. Mag Ges Heil, 1836; 511-14. 

3. Power D: Parosteal lipoma, or congenital fatty tumour, connected
with the periosteum of the femur. Trans Pathol Soc London, 1888;
39:270-72. 

4. Ramos A, Castello J, Sartoris DJ, Greenway GD, Resnick D,
Haghighi P: Osseous lipoma: CT appearance. Radiology, 1985; 157:
615-19.

5. Berry JB, Moiel RH: Parosteal lipoma producing paralysis of the
deep radial nerve. South Med J, 1973; 66, 1298-1300.

6. Kim JY, Jung SL, Park YH, Park SH, Kang YK: Parosteal lipo-
ma with hyperostosis. Eur Radiol, 1999; 9:1810-812.

7. Fleming RJ, Alpert M, Garcia A: Parosteal lipoma. AJR,1962;
87; 1075-84.

8. Rosenberg AE, Bridge JA.: Lipoma of bone (pp. 328-29). In:
Fletcher CDM, Unni KK, Mertens F. (eds) :Pathology and genetics
of tumours of the soft tissues and bones. Lyon:IARC Press, 2002. 

9. Jacobs P: Parosteal lipoma with hyperostosis. Clin Radiol, 1972;
23:196-98.

10. Moon N, Marmor L: Parosteal lipoma of the proximal part of
the radius: A clinical entity with frequent radial-nerve injury. J Bone
Joint Surg Am, 1964; 46:608-14.

11. Nishida J, Shimamura T, Ehara S, et al. Shiraishi H, Sato T,
Abe M: Posterior interosseous nerve palsy caused by parosteal lipoma
of proximal radius. Skeletal Radiol, 1998; 27:375-79.

12. Henrique A: A high radial neuropathy by parosteal lipoma com-
pression. J Shoulder Elbow Surg, 2002; 11:386-88.

13. Petit M MR, Swarts S, Bridge JA, Van de Ven WJM: Expression
of reciprocal fusion transcripts of the hmgic and lpp genes in parosteal
lipoma Cancer Genet Cytogenet, 1998:106:18-23. 

14. Fiorentino L, Rossi G, Ruggiero C, Valli R, Gusolfino D,
Massimiano M, Losi L, Barbolini G: Parosteal lipoma of the rib:
Report of a case. Pathologica, 2001:93:668-71.

15. Imbriaco M, Ignarra R, De Rosa N, Lambiase G, Romano M,
Ragozzino A: Parosteal lipoma of the rib CT findings and patholog-
ic correlation. J Clin Imag, 2003; 27:435-37.

16. Krajewska I, Vernon-Roberts B, Sorby-Adams G: Parosteal
(periosteal) lipoma. Pathology, 1998; 20:179-83.

17. Bui-Mansfield LT, Myers CP, Chew FS: Parosteal lipoma of the
fibula. AJR Am J Roentgenol, 2000; 174:1698.

18. Murphey MD, Carroll JF, Flemming DJ, Pope TL, Gannon
FH, Kransdorf MJ: From the archives of the AFIP: benign muscu-
loskeletal lipomatous lesions. Radiographics, 2004; 24:1433-466.

19. Yu JS, Weis L, Becker W: MR imaging of a parosteal lipoma.
Clin Imaging, 2000; 24:15-18.

20. Miller MD, Ragsdale BD, Sweet DE: Parosteal lipoma: A new
perspective. Pathology, 1992; 24,132-39.

21. Kransdorf M, Murphey M: Lipomatous tumors Imaging of soft
tissue tumors. Philadelphia: Saunders, 1997. 

22. Resnick D: Tumor and tumor-like diseases. (pp. 3745-4128) In::
Resnick D (eds) :Diagnosis of bone and joint disorders. 4th ed.
Philadelphia: Saunders, 1995.

23. Dorfman HD: Miscellaneous mesenchymal tumors. pp. 913-948,
in: Dorfman H, Czerniak B (eds) Bone tumors. St. Louis: Mosby,
1998. 

M. Greco, et. al.

234 Ann. Ital. Chir., 84, 2, 2013



24. Fernandez-Sueiro JL, Pinto JA, Blanco FJ, Freire M, Veiga JA,
Galdo F, Gonzalez-Gay MA: Multiple parosteal lipoma associated to
polyarthritis. Joint Bone Spine, 2006; 73:202-04.

25. Tzeng CY, Lee TS, Chen IC: Superficial radial nerve compres-
sion caused by a parosteal lipoma of proximal radius: A case report.
Hand Surg, 2005; 10:293-96.

26. Ek Eth, Slavin JL, Blackney M C, Powell G J: Parosteal lipo-
ma associated with an underlying osteochondroma arising from the hal-
lux. Skeletal Radiol, 2007; 36:689-92.

27. Kapukaia A, Subas M, Dabak N, Ozkul E:Osseous lipoma: Eleven
new cases and review of the literature. Acta Orthop Belg, 2006; 72:
603-14.

28. Bispo RZ Jr, Guedes AV: Parosteal lipoma of the femur with
Hyperostosis: Case report and literature review. CLINICS, 2007; 62:
647-52.

Ann. Ital. Chir., 84, 2, 2013 235

Parosteal lipoma. Report of 15 new cases and a review of the literature




