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Abstract. Retained surgical sponges are usually discovered in the abdominal cavity, sometimes years after
the surgical procedure, and the typical reaction is formation of a foreign-body granuloma, often called
gossypiboma or textiloma. In this instance, an extraskeletal osteosarcoma, associated with the granulomatous
reaction to a retained surgical sponge adjacent to the stifle, was diagnosed in an 11-year-old Labrador
Retriever 9 years after repair of a ruptured cranial cruciate ligament. Radiographic detection of linear foreign
material in the soft tissue mass was the basis for a diagnosis of gossypiboma. The mass was surgically excised.
Histologically, fibers consistent with those of cotton gauze were associated with the granulomatous
inflammation and the osteosarcoma. Amputation or radiation therapy was declined; the dog was treated
conservatively with doxycycline and deracoxib. Three months after surgical excision, the dog was euthanized
because of local recurrence of the mass along with lameness and decreased appetite.
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The inflammatory reaction to a retained gauze sponge is

called gossypiboma (from the Latin word gossypium in
reference to the cotton fibers of surgical sponges and the

Swahili word boma meaning ‘‘place of concealment’’) or
textiloma (again, referring to the fabric of the sponge). The
incidence of retained surgical sponge is difficult to de-
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termine because most cases are asymptomatic and many
are not reported; most reviews of human cases derive data
from insurance claims.5,7 A 1996 review of 7 years of
insurance records found 40 human cases of retained
surgical sponge, which accounted for 48% of all claims
regarding retained foreign bodies.3 In another study of
malpractice claims and incident reports from January 1,
1985 through January 1, 2001, surgical sponges comprised
37 of 61 retained foreign bodies, and the frequency of
retained foreign bodies (surgical instruments or sponges)
was estimated between 1 in 8,801 and 1 in 18,760
procedures, for an annual incidence of about 1,500 cases
in the USA.5 The authors noted increased risk for retained
surgical sponge with emergency procedures, any change in
surgical procedure, and patient obesity.5 Most retained
sponges are left in the abdominal cavity, and the typical
inflammatory response is formation of a sterile granuloma
that may be asymptomatic for decades.7

Reports of retained surgical sponges also are rare in
veterinary medicine. In a review of 8 canine cases,15 5 were
subsequent to ovariohysterectomy; 2 were associated with
other abdominal procedures; and 1 dog had had surgical
repair of a traumatized quadriceps muscle. The interval
between initial surgery and diagnosis of retained sponge
ranged from 4 days to 38 months. Five of the dogs
developed a fistula; 4 developed an abdominal mass, 2 of
which involved development of a fistula. Retained sponges
that were removed were submitted for microbiological
culture, with resultant mixed growth in 2 cases, isolation of
Staphylococcus intermedius in 2, and no growth in 1.
Retained surgical sponge had been suspected in 4 of the 8
dogs. Radiography, which was diagnostic for retained
sponge in 4 of 7 cases, revealed gas lucencies in 5 dogs with
‘‘localized, speckled or whirl-like’’ patterns, the appearance
of an abdominal mass in 3 dogs, and diffuse soft tissue
swelling in 2 dogs.15 In another report, an encapsulated
granuloma (without abscessation or mineralization) around
an intra-abdominal retained sponge was discovered when
a Labrador Retriever developed signs of depression, weight
loss, and inappetence 2 years after ovariohysterectomy.14

Cotton fibers were observed on cytologic examination. The
same report described a similar granuloma in a cat 1 year
after ovariohysterectomy.14

An 11-year-old spayed female Labrador Retriever was
evaluated at the Purdue University Veterinary Teaching
Hospital for persistent swelling adjacent to the left stifle,
reportedly present since repair of a ruptured cranial
cruciate ligament by use of a lateral fabellotibial suture
9 years earlier. The swelling had doubled or tripled in size
during the preceding 6 months. The dog was not lame, but
crepitus, fibrous thickening on the medial aspect of the
stifle (medial buttress), joint effusion, and mild decrease in
range of motion on flexion of the stifle were detected.
Cranial tibial thrust (anterior propulsion of the tibial
plateau with each weight-bearing stride) was not detected,
which suggested adequate stabilization of the stifle from the
previous surgery. The cranial drawer test for excess cranial
laxity of the tibia relative to the femur could not be
performed because the presence of a soft-tissue mass on the
caudolateral aspect of the left stifle precluded appropriate

manipulation. The mass was nonpainful, firm, ovoid-
shaped (approximately 4 3 4 3 8 cm), well-circumscribed,
and firmly adhered to underlying tissue.

Radiographically (Fig. 1), the mass was well marginated,
was of soft-tissue opacity speckled with mineralization, and
contained linear radiopaque densities. Osteophytes along
the trochlear ridge of the femur, the patella, and proximal
aspect of the tibia were attributed to degenerative joint
disease. Smoothly marginated periosteal reaction was
present along the medial and proximal aspects of the
fibula. On the basis of history of surgery at the site and the
presence of radiopaque fibers (presumed to be barium
sulfate monofilaments of x-ray-detectable sponges) within
the mass, foreign body reaction to a retained surgical
sponge was suspected and surgical excision of the mass was
recommended.

At surgery, the apparently encapsulated mass was
beneath the fascia of the biceps femoris muscle near its
insertion. The mass was bluntly dissected and completely
removed, except for a small amount of capsular tissue that
had adhered to the cranial tibial nerve. The excised mass
was submitted for pathologic and bacteriologic evaluation.
Results of bacteriologic culture were negative.

Macroscopically, the mass was circumscribed, firm, and
fibrous with multifocal mineralization, but could be cut
with a knife without decalcification. Pale green fibers, just
under 1 mm in diameter, were visible when the mass was
bisected (Fig. 2), and were identified as the radiodense
monofilaments that had been detected radiographically.
Histologically, the mass was composed of fibrous connec-
tive tissue with central ossification. The bony tissue was
largely necrotic and only partly mineralized. Densely

Figure 1. Radiograph of left stifle; dog. A well-marginated
mass caudal to the proximal aspect of the tibia contains
radiopaque strands consistent with x-ray-detectable monofila-
ments of surgical sponges. Fragmentation of the linear radiopaque
material suggests long retention time. The remainder of the mass is
finely speckled by mineralization. Osteophytes along the trochlear
ridge of the femur, the patella, and proximal aspect of the tibia
were attributed to degenerative joint disease related to the cranial
cruciate ligament injury. A gossypiboma was suspected.
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cellular proliferation of osteoblasts surrounded the osseous
core of the mass. The osteoblasts were pleomorphic, with
nuclear atypia and 32 mitotic figures in 10 high-power
fields. Osteoclasts were scattered among these neoplastic
osteoblasts. In some fields, osteoid production was
abundant; in others, osteoid was scanty or absent, and
spindloid tumor cells were arranged in intersecting fascicles
in fibrous stroma. At the interface between the bony center
of the mass and the peripheral neoplastic tissue were areas
of cartilaginous differentiation. The radiodense monofila-
ments often chipped out of histologic sections and, thus,
only were found occasionally. In contrast, smaller in-
dividual or clustered birefringent fibers, consistent with
cotton gauze, were abundant in the necrotic bony center of
the mass and in viable neoplastic tissue and granulomas at
the periphery of the mass (Fig. 3). Fibrous connective tissue
encapsulated much of the mass, but neoplastic tissue
extended focally to within 1 mm of surgical margins. The
histologic diagnosis was osteosarcoma arising in a texti-
loma.

The dog recovered from surgery without complications
and was discharged 2 days later. The diagnosis of extra-
skeletal osteosarcoma was reported to the dog’s owner, and
potential amputation of the limb or radiation therapy of
the limb with adjunct chemotherapy was discussed. The
owner opted instead for conservative treatment with
doxycycline (5 mg/kg of body weight PO BID) and
deracoxib (2 mg/kg PO SID) for the remainder of the
dog’s life. Although synergistic interaction of these drugs is

not documented in the dog, a preclinical study of a COX-2
inhibitor (celecoxib) and a matrix metalloproteinase in-
hibitor (doxycycline) in mice injected with human osteo-
sarcoma cells indicated that established tumor cells were
inhibited only by combination therapy.4 Furthermore, 3 of
7 xenografts in the combination therapy group had .50%
necrosis, compared with 0 of 8 xenografts in the control
group.4

Approximately 3 months after excision, the mass had
returned to its original size, resulting in pain and lameness.
In addition, the dog’s appetite had begun to decrease. The
owners chose to euthanize the dog and did not permit
necropsy.

Although the abdomen is the most commonly reported
site of retained sponges,5,7,14,15 there are reports of cases
involving the limbs of humans8,10,13,18,19 and dogs.2,20 Two
dogs developed osteomyelitis with draining fistulas in
association with retained sponges at the site of repair of
fractured limbs.20 An extraskeletal osteosarcoma developed
at the site of a retained sponge in the caudal stifle region of
an 8-year-old Rottweiler 4 years after a ruptured cranial
cruciate ligament was repaired by intracapsular stifle
stabilization.2

Figure 3. Soft tissue mass associated with a retained surgical
sponge; dog. Transition from foreign body reaction (top) to
osteosarcoma (bottom). Refractile foreign fibers (arrows) are
surrounded and partially phagocytized by macrophages at top.
Neoplastic osteoblasts are associated with osteoid deposition
(asterisks) at bottom. HE. Bar 5 50 mm.

Figure 2. Cut surface of formalin-fixed mass from stifle
region; dog. The mass is circumscribed and fibrous, with
multifocal mineralization. Pale fibers (arrows) ,1 mm in diameter
correspond to the radiopaque strands in Figure 1.
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In humans, retained surgical sponges, including those in
the limbs,10,18 often simulate a neoplasm, but even sponges
left for decades usually elicit only granulomatous in-
flammation without neoplastic transformation.7 The few
reported cases of neoplasms arising in human gossypibo-
mas have been angiosarcomas.1,3,6,9 In veterinary medicine,
neoplastic transformation of gossypibomas also is seem-
ingly rare; we found only 2 reported cases, the osteosar-
coma of the aforementioned Rottweiler2 and another
osteosarcoma that developed at the site of retained surgical
sponge in the abdominal cavity and jejunum of a dog
6 years after ovariohysterectomy.16 It is interesting that
canine cases of malignant transformation of gossypibomas
have been osteosarcomas; angiosarcomas associated with
retained surgical sponges have not, to the authors’
knowledge, been reported in dogs.

Extraskeletal osteosarcomas are rare in dogs, if those of
mammary origin are excluded,11,12,17 and tend to result in
shorter survival time than that for skeletal osteosarco-
mas.12,17 Survival time has also been short in dogs with
extraskeletal osteosarcomas associated with retained surgi-
cal sponges. The owner of the Rottweiler2 declined surgical
excision or other therapy and the dog was euthanized
1 month after diagnosis of osteosarcoma because of re-
spiratory distress, muscle wasting of the affected limb, and
increased size of the mass. Pulmonary metastasis was evident
at necropsy.2 The owner of the dog with jejunal osteosar-
coma16 declined postsurgical chemotherapy, and requested
euthanasia 2 months after diagnosis because the dog had
deteriorated clinically and had abdominal enlargement.
Numerous masses were detected in abdominal viscera and
peritoneum, but pulmonary metastases were not seen.16

Fibrous encapsulation of the gossypiboma and associated
neoplastic tissue was prominent in the Labrador Retriever of
this report and in the Rottweiler,2 and has been observed in
foreign body-associated angiosarcomas in people.1,3,6 The
cotton fibers of gauze sponges and the microenvironment
created by the fibrous capsule have been proposed as factors
in sarcomatous transformation of gossypibomas.3 Unfortu-
nately, however, the fibrous capsule apparently neither
facilitates surgical excision nor impedes invasion of sur-
rounding tissues. The 2 previously reported dogs with
osteosarcoma associated with retained surgical sponge2,16

were euthanized within 2 months of diagnosis because of
metastatic disease; the dog reported here survived only
3 months after diagnosis of osteosarcoma. These short
survival times suggest that osteosarcomas associated with
retained surgical sponges are no less aggressive than are
other extraskeletal or skeletal osteosarcomas.

In this case, the radiopaque monofilaments in the sponge
facilitated radiologic diagnosis of a gossypiboma. However,
the malignant nature of the mass was only apparent
histologically. Although retained sponges may remain
asymptomatic for months or years, and those reported in
dogs up to 38 months after surgery did not have neoplastic
transformation,14,15 there exists, at least, a small risk of
sarcomatous transformation after longer postsurgical
intervals2,16 and osteosarcoma should be included in the
differential diagnosis for masses associated with retained
surgical sponges. The short survival time for the few

reported cases of canine osteosarcoma associated with
a retained sponge warrants a poor prognosis; thus, any
excised gossypiboma should be evaluated histologically for
malignant transformation.

Sources and manufacturers

References

1. Ben-Izhak O, Kerner H, Brenner B, Lichtig C: 1992,
Angiosarcoma of the colon developing in the capsule of
a foreign body. Report of a case with associated hemorrhagic
diathesis. Am J Clin Pathol 97:416–420.

2. Bradley WA: 1995, Extraskeletal soft tissue compound
osteosarcoma intimately associated with a retained surgical
sponge. Aust Vet Practit 25:172–175.

3. Cokelaere K, Vanvuchelen J, Michielsen P, Sciot R: 2001,
Epithelioid angiosarcoma of the splenic capsule. Report of
a case reiterating the concept of inert foreign body tumori-
genesis. Virchows Arch 438:398–403.

4. Dickens DS, Cripe TP: 2003, Effect of combined cycloox-
ygenase-2 and matrix metalloproteinase inhibition on human
sarcoma xenografts. J Pediatr Hematol Oncol 25:709–714.

5. Gawande AA, Studdert DM, Orav EJ, et al.: 2003, Risk
factors for retained instruments and sponges after surgery. N
Engl J Med 348:229–235.

6. Jennings TA, Peterson L, Axiotis CA, et al.: 1988, Angio-
sarcoma associated with foreign body material. A report of
three cases. Cancer 62:2436–2444.

7. Kaiser CW, Friedman S, Spurling KP, et al.: 1996, The
retained surgical sponge. Ann Surg 224:79–84.

8. Kalbermatten DF, Kalbermatten NT, Hertel R: 2001, Cotton-
induced pseudotumor of the femur. Skeletal Radiol 30:
415–417.

9. Keymeulen K, Dillemans B: 2004, Epithelioid angiosarcoma
of the splenic capsule as a result of foreign body tumorigen-
esis. A case report. Acta Chir Belg 104:217–220.

10. Kominami M, Fujikawa A, Tamura T, et al.: 2003, Retained
surgical sponge in the thigh: report of the third known case in
the limb. Radiat Med 21:220–222.

11. Kuntz CA, Dernell WS, Powers BE, Withrow S: 1998,
Extraskeletal osteosarcomas in dogs: 14 cases. J Am Anim
Hosp Assoc 34:26–30.

12. Langenbach A, Anderson MA, Dambach DM, et al.: 1998,
Extraskeletal osteosarcoma in dogs: a retrospective study
of 169 cases (1986–1996). J Am Anim Hosp Assoc 34:113–
120.

13. Lo CP, Hsu CC, Chang TH: 2003, Gossypiboma of the leg:
MR imaging characteristics. A case report. Korean J Radiol
4:191–193.

14. Maı̈ W, Ledieu D, Venturini L, et al.: 2001, Ultrasonographic
appearance of intra-abdominal granulomas secondary to
retained surgical sponge. Vet Radiol Ultrasound 4:157–160.

15. Merlo M, Lamb CR: 2000, Radiographic and ultrasono-
graphic features of retained surgical sponge in eight dogs. Vet
Radiol Ultrasound 41:279–283.

16. Pardo AD, Adams WH, McCracken MD, Legendre AM:
1990, Primary jejunal osteosarcoma associated with a surgical
sponge in a dog. J Am Vet Med Assoc 196:935–938.

17. Patnaik AK: 1990, Canine extraskeletal osteosarcoma and
chondrosarcoma: a clinicopathologic study of 14 cases. Vet
Pathol 27:46–55.

18. Sakayama K, Fujibuchi T, Sugawara Y, et al.: 2005, A 40-
year-old gossypiboma (foreign body granuloma) mimicking
a malignant femoral surface tumor. Skeletal Radiol 34:
221–224.

Brief Communications 227

 by guest on April 11, 2013vdi.sagepub.comDownloaded from 

http://vdi.sagepub.com/


19. Salzano A, De Rosa A, Borruso G, et al.: 2000, A case of
gossypiboma of the knee. Its computed tomographic di-
agnosis. Radiol Med (Torino) 99:188–189.

20. Teague HD, Alsaker R, Braden TD, Caywood DD: 1978,
Two cases of foreign-body osteomyelitis secondary to retained
surgical sponges. VM/SAC 73:1279–1286.

228 Brief Communications

 by guest on April 11, 2013vdi.sagepub.comDownloaded from 

http://vdi.sagepub.com/

