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Case: A thirty-one-year-old woman presented with symptoms of worsening left knee and thigh pain. Radiographs and
magnetic resonance imaging demonstrated extensive lytic and cystic changes throughout the femur. A biopsy demon-
strated necrosis, chronic granulomatous inflammation, and laminations suggestive of an echinococcal cyst. Serology
confirmed an Echinococcus granulosus infection. Treatment with anthelmintic agents was initiated, but reconstruction
with a total femoral endoprosthesis was implemented as definitive management. The patient tolerated surgery well and
returned for a one-year postoperative visit without evidence of recurrence of infection.

Conclusion: Osseous hydatidosis is a rare disease, but it should be included in the differential diagnosis of patients with
extensive destructive bone processes.

O
sseous hydatidosis is a very rare infection of bone that is
most commonly caused by the parasitic worm Echi-
nococcus granulosus1. The life cycle of E. granulosus is

dependent on two separate hosts, with the definitive host typi-
cally being a canid. The worm sheds its ova into the canid’s feces,
which are subsequently ingested by herbivorous intermediate hosts
(e.g., sheep and cattle). Humans contract the disease through close
contact with an infected animal or by indirect ingestion of the ova
from feces in contaminated food2-4. After the ova are ingested, they
become larvae in the intestines of the host and may disseminate
into the portal circulation, where they are filtered through the liver
and the lungs, which serve as the first and second most common
sites of hydatid disease, respectively2,3. The larvae may enter the
systemic circulation, resulting in osseous disease in 0.5% to 4% of
reported cases2,5,6. Similar to metastatic disease, the most common
site of osseous disease has been reported to be the spine, with
approximately 50% found in the thoracic region7,8. The pelvis is the
most common extraspinal site, followed by the femur, the tibia, the
humerus, and the radius7,9. Within long bones, the infection lo-
calizes to the rich blood supply of the metaphyseal regions9-11.

The disease is most prevalent in parts of the world that
contain populations that live in close proximity to host animals.
Such populations have traditionally included sheepherders, no-
madic bedouins, butchers, etc.5,12. As a result, much of the current

literature on the subject comes from Mediterranean, South
American, and Middle Eastern countries3-9,11-19. The incidence of
osseous hydatid disease in the United States is extremely rare; most
of the reports documenting these cases are over fifty years old1,10,20.
Many of the patients who developed osseous hydatidosis in the
United States previously had emigrated from endemic countries10.

Previous case series have shown the surgical treatment of
osseous hydatidosis to be challenging, even with the use of
concomitant medical therapy. Attempts at curettage with adju-
vants have had some success, but recurrence and persistent de-
formity are common5,8,9. Success in eradicating the infection is
improved with excision of the infected bone with margins to
prevent contamination, similar to a neoplasm9. In this regard,
oncologic megaprostheses have been successfully employed in
the treatment of humeral infection21. To the best of our knowl-
edge, we present the first reported case of hydatidosis of the
femur that has been successfully treated with wide resection and
reconstruction with a total femoral replacement.

The patient was informed that data concerning the case
would be submitted for publication, and she provided consent.

Case Report

Athirty-one-year-old woman who had emigrated from Iraq
eight years prior was referred to the orthopaedic oncology
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clinic with symptoms of left knee and thigh pain. The pain had
begun six months prior with an insidious onset. It was a dull
aching pain that worsened with activity; she also reported recent
knee swelling. She denied night pain or constitutional symp-
toms. The left leg revealed diffuse thigh and knee tenderness.
There was mild soft-tissue swelling, but no focal masses were
present. She demonstrated full painless active range ofmotion of
the knee.

Radiographs revealed diffuse lytic changes throughout
the diaphysis and distal metaphysis of the femur, with asso-
ciated cortical thinning and erosion. Some sclerosis was present
in the diaphysis, and the overall deformity of the bone suggested
a long-standing process (Figs. 1-A, 1-B, and 1-C). Magnetic
resonance imaging (MRI) of the left femur demonstrated a
diffuse lesion from the greater trochanter to the distal articular
region, with intense T2-weighted signal and cystic appearance.
The MRI scan showed similar cortical scalloping as that seen
on the radiographs. There was evidence of cortical breakthrough,
and there were soft-tissue masses adjacent to the lateral diaphysis
and medial metaphysis (Fig. 2). Differential diagnoses included
chondrosarcoma, malignant fibrous histiocytoma, lymphoma,
fibrous dysplasia, bone cyst, bacterial osteomyelitis, tuberculosis,
and other atypical infections. Given the wide differential and
possibility ofmalignancy or infection, a biopsy was recommended.

A core needle biopsy was performed in the region of the
lateral soft-tissue mass, which revealed gross gray-white soft-
tissue fragments. Frozen sections were concerning for possible
malignancy. On final pathology, there were large areas of necrosis

Fig. 1

Radiographs of the femur at initial presentation, including an anteroposterior view of the hip (Fig. 1-A), an anteroposterior view of the femur (Fig. 1-B),

and a lateral view of the femur (Fig. 1-C).

Fig. 2

Coronal slice of a T2-weighted MRI scan of the femur illustrates diffuse

involvement of the entire femur.
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Fig. 3

Low-magnification photomicrograph of the needle

biopsy specimenwith hematoxylin and eosin stain

(left) and GMS stain (right).

Fig. 4

Gross pathology of the resected femur after bisection.

Fig. 5

Anteroposterior radiographs of the left hip (left)

and the left knee (right) at the one-year follow-up.
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and evidence of chronic granulomatous inflammation. Uniquely,
there were laminations seen on Grocott-Gomori methenamine
silver (GMS) staining, suggestive of the outer membrane of
an echinococcal cyst (Fig. 3). No intact organisms or remnants
were seen.

With a diagnosis of osseous hydatid disease of the left fe-
mur, the patient was referred to an infectious disease specialist;
an E. granulosus infection was confirmed via enzyme-linked
immunosorbent assay (ELISA) serology. Computed tomography
(CT) of the chest and abdomen was negative for hepatic cysts,
which are commonwith E. granulosus. The patient was started on
albendazole (400 mg twice daily for six months), which initially
improved the symptoms.

The patient returned almost one year after the original
diagnosis with worsening leg pain. Given the extent of the disease
within the femur, we did not believe that curettage would be
successful in eradicating the disease. Also, there was concern
about the possibility of anaphylaxis if the cyst contents were
released3. Since nearly the entire femur was involved, we felt
that femoral resection and reconstruction with a total femoral
prosthesis provided the best chance of cure. The patient was
reluctant to have surgery, so she underwent a repeat six-month
course of medical treatment. Similar to the results from the
first course, the medication transiently improved the symp-
toms, but it did not alter the progression of the disease or the
symptoms.

Approximately one additional year passed before the
patient was agreeable to surgical intervention because of per-
sistent pain. Under general anesthesia, a wide resection of the
left femur was performed, with care taken to maintain adequate
margins of healthy tissue around the associated soft-tissue cystic
components. The previous biopsy track was also excised. The
defect was then reconstructed with the use of a total femoral
endoprosthesis (MOST Total Femur System; Zimmer, Warsaw,
Indiana). Final gross pathology showed the severity of the disease
(Fig. 4). All margins were negative, and there was no evidence of
cystic rupture during the resection.

The patient returned for a one-year postoperative follow-
up (Fig. 5). There were no signs of recurrence of infection. She
continued to have some mild residual pain and some abductor
weakness because of the pain, but she was able to function well
without the use of assistive devices.

Discussion

Osseous hydatid disease is a raremanifestation of E. granulosus
infection, occurring in less than 5% of those who are in-

fected2,5,6. It is exceedingly rare to see these infections in the United
States, and of the few reported cases, most are in people who
emigrated from endemic countries during the early-to-middle
twentieth century1,10,20. Our patient had emigrated from Iraq eight
years prior to disease presentation.

Since osseous hydatidosis is an indolent infection, many
patients do not present with symptoms until the disease is
locally extensive6,22. Radiographs usually show evidence of
lytic lesions with possible sclerosis and bone deformity, de-
pending on the extent of the infection. Pathologic fracture is

also possible3. Advanced imaging such as MRI can provide
additional characterization but is unlikely to be diagnostic7. If
the index of suspicion is high for an echinococcal infection,
serologic tests (e.g., ELISA) can be helpful in confirming the
diagnosis22.

If the diagnosis is unclear, a biopsy is recommended to
look for microscopic evidence of hydatid disease. One possible
complicationwith biopsy is that if the infection is localized to the
bone, the procedure may allow it to spread to the soft tissues.
Also, the cyst contents can induce anaphylaxis in some patients if
released in substantial volume3. Therefore, we recommend the
use of needle biopsy to minimize these risks.

Once the diagnosis is established, it is important to refer the
patient to an infectious disease specialist to coordinate medical
treatment and to look for other sites of infection, similar to staging
a neoplasm, with CT of the chest and abdomen, and possibly a
bone scan.

Surgical resection has been shown to be the mainstay
for definitive eradication3,6,8,9. The use of certain anthelmintic
agents, such as albendazole and mebendazole, has been shown
to be effective. However, these agents are unlikely to resolve
substantial osseous disease because of poor penetration; they
serve more of an adjuvant chemotherapeutic role6. In 1972,
Booz published a case series of twelve patients5. Seven of them
had involvement of a long bone; five of these underwent cu-
rettage, and formalin was used as an adjuvant. Booz considered
this treatment successful since all five went on to heal, but he
did not follow them to determine rates of recurrence5. In 1978,
Ferrandez et al. presented a case series of nineteen patients in
Spain8. There was a high recurrence rate with curettage and
grafting, and in later patients, they advocated radical resection
with margins. In 2003, Herrera and Martı́nez reported on
twenty-six patients9. They concluded that successful eradica-
tion of infection was dependent on the ability to perform wide
excisions; poor outcomes were seen when this was not possible
(e.g., in the pelvis). These findings were confirmed by Loudiye
et al. in 200316.

Because wide excision of the infected bone and soft tissue
has been shown to correlate with decreased rates of recurrence,
others have applied orthopaedic oncologic principals to the
treatment of echinococcal disease with success. Metcalfe and
Grimer used a total humeral prosthesis in the treatment of
humeral disease21, and Neogi et al. used a femoral allograft in
the treatment of femoral disease17. Based on a literature review,
we believe that our case report is the first documented use of
a total femoral replacement in the treatment of echinococcal
disease.

In summary, osseous hydatidosis is a very rare disease,
but it should be included in the differential diagnosis of pa-
tients with evidence of a destructive bone process, especially if
they have had close contact with host animals or are emigrants
from endemic countries. Diagnosis can be made based on
serologic tests or biopsy. Because of the importance of wide
excision and oncologic-type reconstructions, it is recommended
that patients be referred to an orthopaedic oncologist for eval-
uation and treatment. n

4

JBJS CASE CONNECTOR

VOLUME 5 d NUMBER 1 d JANUARY 28, 2015
HYDATID DISEASE OF THE FEMUR TREATED WITH A

TOTAL FEMORAL REPLACEMENT



Drew Moore, MD
Kimberly Les, MD
Department of Orthopaedic Surgery,
William Beaumont Hospital,
3535 West 13 Mile Road,
Suite 704, Royal Oak, MI 48073

Kevin C. Baker, PhD
Orthopaedic Research Laboratories,
William Beaumont Hospital,
3811 West 13 Mile Road,
Suite 404, Royal Oak, MI 48073.
E-mail address for K.C. Baker: kevin.baker@beaumont.edu

References

1. Hood M, Lambert C, Thomas H. Hydatid cyst of the bone. J Bone Joint Surg Am.
1940;22(4):986-91.
2. Szypryt EP, Morris DL, Mulholland RC. Combined chemotherapy and surgery for
hydatid bone disease. J Bone Joint Surg Br. 1987 Jan;69(1):141-4.
3. Arkun R, Mete BD. Musculoskeletal hydatid disease. Semin Musculoskelet
Radiol. 2011 Nov;15(5):527-40. Epub 2011 Nov 11.
4. Papanikolaou A. Osseous hydatid disease. Trans R Soc Trop Med Hyg. 2008
Mar;102(3):233-8. Epub 2007 Nov 09.
5. Booz MK. The management of hydatid disease of bone and joint. J Bone Joint
Surg Br. 1972 Nov;54(4):698-709.
6. Zlitni M, Ezzaouia K, Lebib H, Karray M, Kooli M, Mestiri M. Hydatid cyst of bone:
diagnosis and treatment. World J Surg. 2001 Jan;25(1):75-82.
7. Polat P, Kantarci M, Alper F, Suma S, Koruyucu MB, Okur A. Hydatid disease from
head to toe. Radiographics. 2003 Mar-Apr;23(2):475-94; quiz 536-7.
8. Ferrandez HD, Gomez-Castresana F, Lopez-Duran L, Mata P, Brandau D, Sanchez-
Barba A. Osseous hydatidosis. J Bone Joint Surg Am. 1978 Jul;60(5):685-90.
9. Herrera A,Mart́ınez AA. Extraspinal bone hydatidosis. J Bone Joint Surg Am. 2003
Sep;85(9):1790-4.
10. Kellsey DC, Sproat HF. Echinococcus disease of bone; report of a case. J Bone
Joint Surg Am. 1954 Dec;36(6):1241-8.
11. Kural C, Ugras AA, Sungur I, Ozturk H, Erturk AH, Unsaldi T. Hydatid bone
disease of the femur. Orthopedics. 2008 Jul;31(7):712.
12. Agarwal S, Shah A, Kadhi SK, Rooney RJ. Hydatid bone disease of the pelvis.
A report of two cases and review of the literature. Clin Orthop Relat Res. 1992 Jul;
(280):251-5.

13. Gdoura F, Trigui M, Zribi W, Ellouze Z, Bouzidi R, Ayedi K, Keskes H. Pelvic bone
hydatidosis. Orthop Traumatol Surg Res. 2010 Feb;96(1):85-9.
14. Jain S, Chopra P. Cystic echinococcosis of the pelvic bone with recurrences: a
case report. Korean J Parasitol. 2011 Sep;49(3):277-9. Epub 2011 Sep 30.
15. Kalinova K, Proichev V, Stefanova P, Tokmakova K, Poriazova E. Hydatid bone
disease: a case report and review of the literature. J Orthop Surg (Hong Kong). 2005
Dec;13(3):323-5.
16. Loudiye H, Aktaou S, Hassikou H, El-Bardouni A, El-Manouar M, Fizazi M, Tazi A,
Hajjaj-Hassouni N. Hydatid disease of bone. Review of 11 cases. Joint Bone Spine.
2003 Sep;70(5):352-5.
17. Neogi DS, Kumar V, Malhotra R. Femoral allograft in the management of os-
seous hydatidosis presenting as femoral shaft non-union. Arch Orthop Trauma Surg.
2009 Dec;129(12):1627-32. Epub 2008 Dec 16.
18. Siwach R, Singh R, Kadian VK, Singh Z, Jain M, Madan H, Singh S. Extensive
hydatidosis of the femur and pelvis with pathological fracture: a case report. Int J
Infect Dis. 2009 Nov;13(6):e480-2. Epub 2009 Apr 01.
19. Tomak Y, Dabak N, Gulman B, Karaismailoglu TN, Basoglu T, Incesu L.
Hydatid disease of the left femur: a case report. Bull Hosp Jt Dis. 2001-2002;
60(2):89-93.
20. Coley B. Echinococcus disease of bone: Report of two cases involving the pelvic
girdle. J Bone Joint Surg Am. 1932;14(3):577-90.
21. Metcalfe JE, Grimer RJ. Tackling osseous hydatidosis using orthopaedic
oncology techniques. Ann R Coll Surg Engl. 2000 Jul;82(4):287-9.
22. Song XH, Ding LW, Wen H. Bone hydatid disease. Postgrad Med J. 2007 Aug;83
(982):536-42.

5

JBJS CASE CONNECTOR

VOLUME 5 d NUMBER 1 d JANUARY 28, 2015
HYDATID DISEASE OF THE FEMUR TREATED WITH A

TOTAL FEMORAL REPLACEMENT

mailto:kevin.baker@beaumont.edu

