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Abstract : This report describes the retained surgical gauze in two dogs that had ovariohysterectomy previously. The
elapsed time between surgery and diagnosis of retained surgical gauze in two dogs was 30 and 16 months, respectively.
Radiographic signs included localized abdominal mass (case 1, 2) and soft tissue swelling (case 2). Retained surgical
gauze was imaged by survey radiography, ultrasonography and computed tomography (CT). Ultrasonography revealed
a hypoechoic mass with irregular hyperechoic center in case 1, and hypoechoic mass with oval hyperechoic center
and acoustic shadowing in case 2. In CT examination of case 2, hyperdense mass with a thick peripheral rim enhancing
in contrast study was shown. Cytologic examination of both cases revealed abscess and granuloma respectively. The
lesions were surgically removed. The possibility of retained surgical gauze should be considered in animals with a

history of previous surgery with abnormal mass.
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Introduction

Retained postoperative foreign bodies include suture mate-
rial, needles, surgical instruments, starch powder from
gloves, fragments of lint from towel, and gauze sponge
(5,11,12). Although retained foreign body is not rare, it is sel-
dom reported due to medicolegal implications (1,12,15). In
humans, incidence of retained surgical foreign bodies has
appeared in the literature (1,14,17). Especially, retained sur-
gical gauze is recognized easily in humans because most con-
tain radiopaque marker (1,11,12,20). The use of radiopaque
gauze is not as common in veterinary medicine and, as a
result, the diagnosis can be very difficult (11). Diagnostic tools
for retained surgical gauze are survey radiography, ultrasonog-
raphy, sinography, computed tomography (CT), magnetic reso-
nance (MR) imaging and cytology of fine needle aspiration
showing the granulomatous lesion (11,12,15,17).

This report describes the radiographic findings in two dogs
with retained surgical gauze and discusses the relation
between history, clinical signs, ultrasonography and CT char-
acteristics.

Case reports

Case 1

A 12-year-old, spayed female Maltese had history of
depression, anorexia and abdominal distension for 4 days.
The dog had taken ovariohysterectomy (OHE) for the treat-
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ment of pyometra 2.5 years prior to admission. Abdominal
tenderness and round mass of about 4 cm diameter was pal-
pated in the mid-abdomen. Hematologic and serum biochem-
ical findings were within reference range.

Survey radiographic signs of abdomen included localized,
round mass of soft tissue opacity in the left ventral abdomen
(Fig 1). An abdominal ultrasound was performed using a 7.5
MHz transducer Medison. A round shaped hypoechoic mass
(2.8 cm long x 3.4 cm wide) with irregular hyperechoic cen-
ter was found in the middle of abdomen (Fig 2). This mass
was well circumscribed and no acoustic shadowing,

A fine needle aspirate of the mass was obtained under ultra-
sonographic guidance. The specimens consisted almost exclu-
sively of a homogeneous population of degenerative leu- kocytes.
A tentative diagnosis of abdominal abscess was made based
on the clinical signs, radiographic and ultrasonographic identi-
fication of a solitary abdominal mass and cytologic examination.

An exploratory laparotomy was performed. The mass was
well-encapsulated within the mesentery near the intestinal loop
and was removed. Surgical gauze was easily seen within the
mass. The final diagnosis was intra-abdominal abscess secondary
by retained surgical gauze during the OHE of 30 months ago.
The patient recovered uneventfully with routine postoperative
antibiotic therapy.

Case 2

A 10-year-old, spayed female Yorkshire-Terrier presented
with progressive abdominal distension, abdominal tenderness,
depression, anorexia and swelling of left rump and hind limb.
Rectal temperature was 40.3°C. The whole blood analysis
showed a mild leukocytosis (17280/ul) with neutrophil predomi-
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Fig 1. Radiographic appearance of retained surgical gauge in case 1. Lateral (A) and ventrodosal (B) radiographs in which a focal,
well-circumscribed mass with soft tissue opacity was visible in the ventral part of the abdomen. The margin was described by arrowhead.

Fig 3. Survey radiography of retained surgical gauge in case 2. Lateral (A) and ventrodosal (B) radiographs in which a localized and
irregular mass with soft tissue opacity was visible in the left abdomen. Swelling of the left rump was shown (arrow).

Fig 2. Ultrasonographic appearance of retained surgical gauze in
case 1. A round marked hypoechoic mass containing irregular
hyperechoic center was shown.

nance. The serum creatine kinase and alkaline phosphatase val-
ues were 400 TU/L and 848 TU/L, respectively. Other biochemical
parameters were within normal limits.

Survey radiographic signs of abdomen included localized
and irregular mass of soft tissue opacity in the left abdomen
and swelling of the left rump (Fig 3).

Abdominal ultrasound examination was performed. A well-
defined oval abdominal mass (3.2 cm long x 2.0 cm wide) was
identified at the caudal region of the left kidney. The hypoechoic
mass included oval shaped hyperechoic center. A strong acoustic
shadow was present deep to the mass (Fig 4). The mass could
not be related to a specific abdominal organ even though the
left kidney seemed to be in close relation with in on some
images.

An abdominal CT (CTmax® GE, USA)in transverse plane
using soft tissue window (window 400, level 40) was performed
with a thickness of 1 mm (with an absence of interslice gap).
Non-enhanced CT revealed a well-encapsulated mass in the
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lateral to the left kidney. No gas or calcification was shown.
Hyperdense lesion was also seen at the left rump muscle.
Following an intravenous contrast injection at a dose of 2 mikg
(Omnipaque® 300 mg I/ml), there was marked peripheral
enhancement of the mass (Fig 5). Sagittal reformation of en-
hanced CT supported the invasion or pressure of the abdominal

Fig 4. Ultrasonographic appearance of the abdominal granuloma
in case 2. An oval marked hypoechoic mass containing hyper-
echoic center was shown. A strong acoustic shadow was present
deep to the mass.

Fig 5. Pre-contrast (A) and post-contrast (B) transverse CT images at the level of the 3th fumbar vertebra in case 2. Note the hyper-
dense pararenal mass with a thick peripheral rim that showed a marked rim enhancement after contrast agent infusion (arrow). No gas
or calcification was shown. Hyperdense lesion was seen at the left rump muscle (dotted arrow). The sagittal reformatted CT images,

the invasion or pressure of the abdominal mass to left kidney is identified (C). Reformatted 3-D image of kidney revealed pressure
of caudal portion in the left kidney (D).

mass 10 the left kidney. Reformatted 3D image of kidney revealed
an indentation of caudal portion in the left kidney.

A fine needle aspirate of the mass was obtained under
ultrasonographic guidance. The specimens consisted of a cluster
of macrophages, neutrophils and occasional small lymphocytes.
On several specimens, numerous large clusters of medium
sized round to oval cells were seen (Fig 6). A tentative diagnosis
of abdominat grauloma was made based on the clinical signs,
radiography, sonography, CT and cytologic examination. An
exploratory laparotomy was performed. The well-encapsulated
mass that was adherent to the mesenteric root, left adrenal
gland, left kidney was found at the left peritoneal cavity. The
mass was removed. On gross examination, a piece of surgical
gauze was found at the center of thick-wall granulomatous
lesion (Fig 7). Cytologic examination of the left hind limb
revealed lots of degenerative leukocytes and macrophages.
Left hind limb was treated by lavage and drainage. The final
diagnosis was grauloma resulted from the retained surgical
gauze during the OHE performed 16 months ago. The patient
was not recovered even though antibiotics and conservative
treatment. Six days after surgery, the patient was died.

Discussion

The most common foreign body after surgery is the laparot-
omy sponge that has radiopaque markers, which are readily
visible on plain radiographs (3,20). The incidence of retained
surgical sponge (also known as gossypiboma, textiloma and
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Fig 6. Fine needle aspirate from the intra-abdominal mass in case 2. (A), The inflammatory population consisted of a cluster of mac-
rophages, neutrophils and occasional small lymphocytes (Diff-Quick stain; x200). (B), Numerous large clusters of medium sized round

to oval cells were seen (Diff-Quick stain; x 1000).

Fig 7. A piece of surgical gauze was enclosed in the thick-wall
granulomatous mass in case 2.

cottonoid) is difficult to estimate because some patients remain
asymptomatic and are never discovered, and because of the
lack of documentation of some diagnosed cases (1,10,15).
However, the reported incidence varies between 1/1,000 and
1/14,000 procedures(1,4,17-19). Retained surgical gauze is most
frequently discovered in the abdomen (6,10,14). However,
their occurrences in the thorax, extremity, central nervous
system, and breast have also been reported in humans
(6,9,10,16,18). The most common initial surgical procedure
reported was OHE because it is the most common surgical
procedure in small animal practice (11,12,17).

The retained surgical gauze may induce aseptic serofibrinous
responses that result in fibrosis, adhesion or encapsulation
leading to granuloma formation. Less often the presence of
exudative responses result in formation of abscess, sometimes
leading to a sinus or fistula (9-12,14,16,17,20).

Clinical appearances are variable, depending on the loca-
tion and chronicity of the retained surgical gauze (3,16). Clinical
signs reported in dogs and cats with intra-abdominal retained
surgical gauze include sinus discharge, palpable abdominal mass,
elevated temperature, anorexia, vomiting, diarrhea, painful
abdomen, depression, and weight loss (11,12,17). In addition,
foreign body osteomyelitis and osteosarcoma formation associ-

ated with retained surgical gauze have been reported in dogs
{(13,17). In present cases, two dogs revealed common clinical
findings such as a palpable abdominal mass and abdominal
tendemness after a few months from OHE.

In humans, many reports have described the imaging findings
in retained surgical gauze (2,4,6,8-12,14,16,18-20). On radiog-
raphy, the diagnosis is easy when a radiopaque marker is
seen. However, this imaging method is not helpful when these
markers are disintegrated or fragmented over time (16,20).
The most frequent radiographic sign was a localized gas
lucency, which appeared either speckled or whirl-like (7,12).
Gas bubble associated with a sterile sponge can persist for
several months, hence the presence of gas does not indicate
infection (7). In both our cases, a localized gas lucency
within the mass was not identified.

Ultrasonography is another diagnostic tool which may well
demonstrate foreign bodies (4,21). Ultrasonographic apppearances
of retained surgical gauze are variable, depending on the type
of reaction (17,20). They can be cystic with coarse, complex, or
solid internal echoes and may present foci of high echoes
casting acoustic shadows due to gas or calcification (9,11,12,17).
In these cases, the nidus of the lesion revealed an abscess
cavity with irregular hyperechoic center in case 1. This pattern
is considered to be characteristic of aseptic abscessation. In
case 2, a strong acoustic shadow with a very homogeneous
hypoechoic appearance with hyperechoic center was identified.
High amplitude echoes with acoustic shadowing reported previ-
ously are likely to represent the retained surgical gauze and
any trapped gas (12,20). This pattern can also occur in the absence
of gas or calcification, produced by the large number of interfaces
resulting from gauze fibers (11,12,20).

On CT, retained surgical gauze may manifest as a cystic
lesion with internal spongiform appearance with mottled gas
bubbles, hyperdense capsule, concentric layering, or mottled
mural calcification (1,4,7,10,12,20). Especially CT is the most
effective method for detection of a retained surgical gauze in the
pleural cavity(16). However, CT findings of retained surgical
gauze may be indistinguishable from intra-abdominal abscess
since air bubbles and calcification of the cavity wall as well
as contrast enhancement of the rim may be seen in both condition
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(4,7,21). The CT appearance in case 2 was a hyperdense mass
with a thick peripheral rim that showed a marked rim enhan-
cement after contrast agent infusion. This might be a clue leading
to the diagnosis of the granuloma due to the retained surgical
gauze. Cytologic examination allows identification of the granu-
lomatous nature of the tissue response as the case 2.

In conclusion, retained surgical sponge has to be a considered
as a strong diagnostic possibility in postoperative patients
presenting with unexplained symptoms such as pain and abdomi-
nal distension. Also, the appearance of a retained surgical gauze
is very variable and can lead to misinterpretations. Therefore
a diagnosis of retained surgical gauze was made based on the
history, radiography, ultrasonography, CT and cytologic exam-
ination. First of all, prevention of retained surgical gauze is far
more important than cure.
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