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a  b  s  t  r  a  c  t

Gossypiboma  imaging  features  are  not  well  known  and  are  often  confused  with  soft  tissue  tumours.
Publications  on this  topic  mainly  consist  of  case  reports  and  small  cohorts.  Its  appearance  on  various
imaging  modalities  is  not  well  defined.  This  led us  to  carry  out a review  of  literature  to determine  specif-
ically:  (1)  which  imaging  modalities  should  be  used  in cases  of  suspected  gossypiboma,  (2)  what  are  the
most common  imaging  findings  that contribute  to the diagnosis  of gossypiboma.  An  exhaustive  review
of  literature  was  carried  out in  June  2015  in the  Medline,  PubMed  and  Cochrane  databases  using the  key-
words  “gossypiboma/textiloma/foreign  body”.  We  found  205  articles  describing  one or  multiple  cases  of
gossypiboma  in  various  locations.  Of these,  the  32  articles  that had  imaging  data  were  chosen  —  16  for
the  limbs  and  16 for other  locations.  The  type  of imaging  carried  out,  description  of the  gossypiboma  and
circumstances  of  the  discovery  and  occurrence  were  recorded.  Descriptive  statistics  were  generated  to
define  the type  of imaging  used  and  the  various  findings.  Imaging  consisted  of  X-rays  in 21/32  cases  (66%),
computed  tomography  (CT)  in  14/32  cases  (43%),  magnetic  resonance  imaging  (MRI)  in  21/32  cases  (65%)
and ultrasonography  in  14/32  cases  (43%).  On  X-rays,  bone  involvement  was  found  in 9/15  cases  (60%);
there  was  peripheral  contrast  product  uptake  on the  CT  scans  in  9/14  cases  (64%),  a  hypointense  signal
on  T1-weighted  sequences  on  MRI  in 6/13  cases  (46%)  and  lack  of  vascularisation  in 8/13  cases  (62%)
and  a acoustic  shadow  on ultrasonography  in  9/14 cases  (64%).  In a patient  presenting  with  a  soft  tissue
lump  and history  of surgery,  an imaging  work-up  including  X-rays,  ultrasonography  and  MRI  must  be

performed.  Bone  involvement  on  X-rays,  acoustic  shadowing  on  ultrasonography  and  hypointense  signal
on T1-weighted  MRI  sequences  with  lack  of  vascularisation  in  combination  with  a history  of  surgery  can
bring up  the  possibility  of  gossypiboma.  If there  is  a  possibility  of soft  tissue  tumour,  the  case  should  be
discussed  in  a  multidisciplinary  meeting  and  a  biopsy  should  be  performed  first.
Level  of evidence:  IV –  systematic  analysis  of  published  retrospective  studies.

©  2016  Elsevier  Masson  SAS.  All  rights  reserved.
. Introduction

In rare instances in orthopaedic surgery, a compress or woven
rape is forgotten intra-operatively. A more common complica-
ion in non-scheduled surgery [1], gossypiboma of the limbs can
e asymptomatic for more than 10 years. A reactional mass around
he cotton item, called gossypiboma or textiloma, most often has

everal signs of malignancy on magnetic resonance imaging (MRI)
2]. A soft tissue tumour is often suspected, but the treatment is not
he same.

∗ Corresponding author. Tel.: +0596552228; fax: +0596758406.
E-mail address: Jean-Louis.Rouvillain@chu-fortdefrance.fr (J.L. Rouvillain).

http://dx.doi.org/10.1016/j.otsr.2016.06.010
877-0568/© 2016 Elsevier Masson SAS. All rights reserved.
The imaging features of gossypiboma are not well-described or
well known; the literature mostly consists of clinical cases [3–5].
Few studies have reported consistent imaging findings that could
help us make a reliable gossypiboma diagnosis. Patient care can be
improved by taking into consideration the possibility of gossyp-
iboma in patients with a history of surgery and knowing how it
appears on various imaging modalities.

This led us to analyse the literature to define specifically:
• which imaging modalities should be used in cases of suspected
gossypiboma;

• what are the most common features of gossypiboma on these
imaging modalities that could help orient the diagnosis.

dx.doi.org/10.1016/j.otsr.2016.06.010
http://www.sciencedirect.com/science/journal/18770568
http://crossmark.crossref.org/dialog/?doi=10.1016/j.otsr.2016.06.010&domain=pdf
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dx.doi.org/10.1016/j.otsr.2016.06.010
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. Material and methods

.1. Search strategy and criteria

A systemic review of literature was carried out in June 2015
n the Medline, PubMed and Cochrane databases by the first and
ast authors with no limit on publication date. The keywords were
gossypiboma/textiloma/foreign body”.

.2. Extraction method

Two hundred five articles were identified and classified accord-
ng to the location of the gossypiboma. Twenty-nine could not be
lassified and 12 related to gossypiboma prevention and epidemi-
logy but not imaging. This resulted in 174 candidate articles, with
9 of them in the limbs (Fig. 1). Three were excluded because the
bstract or article were not available. For each location, the articles
onsidered as having the highest power were selected (sample size,
recise description of imaging and confirmed gossypiboma diagno-
is). The 32 chosen articles were read in their entirety, along with
he reference list to make sure that articles pertaining to the study
uestions were not forgotten (Fig. 1). For each article, the imag-

ng modality used and the imaging findings were recorded in two
ables. One of the tables pertained to the limbs and the other to all
ther locations.

.3. Statistical methods

Descriptive statistics (proportions and percentages) were gen-
rated to determine the distribution of the imaging modality and
maging findings. The number studied was divided by the total to
etermine its proportion.

. Results

.1. Imaging work-up performed in cases of suspected
ossypiboma

Standard X-rays were performed in 21 of 32 cases (66%), with
5 of 16 cases (93%) in the limbs and 6 of 16 cases (37%) in other

ocations (Tables 1 and 2). This made it possible to identify the out-
ine of the compress in 5 of 32 cases (15%). A CT scan was carried
ut in 14 of 32 cases (43%), with 3 of 16 cases (18%) in the limbs and
1 of 16 cases (68%) in other locations. An MRI  was performed in
1 of 32 cases (66%), with 13 of 16 cases (81%) at the limbs and 8 of
6 cases (50%) in other locations. Ultrasonography was  performed

n 14 of 32 cases (43%), with 4 of 16 cases (25%) at the limbs and 10
f 16 cases (62%) in other locations. The diagnosis of gossypiboma
as made in 2 of 16 cases (12%) in the limbs and 14 of 16 cases

87%) in other locations.

.2. Common imaging findings of gossypiboma that help orient
iagnosis

The X-rays showed bone involvement, ranging from simple
emodelling to pathological fracture in 9 of 15 cases (60%) where X-
ays were performed on the limbs (Table 3). CT revealed peripheral
ptake of iodinated contrast product in 9 of 14 cases (64%), with 2
f 3 cases (66%) at the limbs and 7 of 11 cases (63%) in other loca-
ions. MRI  detected a hypointense signal on T1-weighted images
ssociated with a heterogeneous signal on T2-weighted images in
 of 13 cases (46%) and lack of vascularisation in 8 of 13 cases (62%)
t the limbs. Ultrasonography found an acoustic shadow in 9 of 14
ases (64%), with 1 of 4 cases (25%) at the limbs and 8 of 10 cases
80%) in the other locations.
: Surgery & Research 102 (2016) 795–800

4. Discussion

Gossypiboma occurs when a compress or woven drape is unin-
tentionally left in the patient during a surgical procedure. This is a
rare complication: the incidence is between 1/100 and 1/3000 for
all procedures combined [3]. It is more frequent in gastrointestinal
surgery, with an incidence between 1/1000 and 1/1500 [3] and in
an emergency surgery context [1]. The typical diagnosis is that of
soft tissue tumour [4] or infectious fluid accumulation [5]. The fea-
tures of gossypiboma on imaging modalities are not well known
and poorly defined. The literature mainly consists of case reports
and a few small cohort studies that are insufficient to generate
consistent descriptions. The clinical cases often pertain the limbs
[2,6–20] and a few cohort studies were identified that pertained to
other locations [4,5,22,27–29].

The current study has several limitations:

• heterogeneity of studies and cases, with each situation being
different. But our study is the first review on this topic; a meta-
analysis was not possible because of the lack of comparative
studies;

• the diagnostic and treatment procedures change depending on
the presumed diagnosis, ranging for simple excision to biopsy
and clean-margin tumour excision, a more extensive procedure
that makes the patient anxious. Gossypibomas manifest them-
selves as a painful lump, with time having no effect on pain [6,7].
Gossypibomas located in the abdomen or pelvis lead to more
complications (blockage, fistula, etc.) than those in limbs that
are asymptomatic over many years [8]. As a consequence, the
strong diagnostic suspicion is based only on the clinical exami-
nation, which can be highly variable. Properly conducted imaging
work-up and correct interpretation contributes much more to the
diagnosis;

• the small number of cases, since the published case reports of
gossypiboma in the limbs only reported one case each. However,
our work is the first review of this topic and will help to increase
the accuracy of the description;

• the descriptions were incomplete in some cases and the imaging
not very precise. To address this, the articles were analysed by
two  authors to extract as much data possible from them;

• this was  a review of retrospective studies, resulting in a descrip-
tive study with no statistical power.

The imaging work-up in cases of suspected gossypiboma must
include radiographs, MRI  with contrast and ultrasonography at a
minimum. CT (even with contrast) does not contribute anything
beyond MRI. Ultrasonography is rarely performed in the limbs
(25%), but it has a contribution with 87% of suspected gossypiboma
in other locations where it is used more (62%). PET scans and bone
scans are not sensitive or specific enough in this context [8,20].

The most common imaging findings in cases of gossypiboma
are bone involvement in 65% of cases on X-rays, an ultrasono-
graphy acoustic shadow in 64% of cases, hypointense signal on
T1-weighted MRI  sequences in 46% of cases and hypovascularisa-
tion of the mass in 62% of cases on MRI.

Iwase et al. [6] described a case considered as a pseudoaneurysm
for which preoperative embolisation was  performed. Vasculari-
sation of the mass was  revealed when the contrast product was
injected. Perilesional inflammation stimulates peripheral vascu-
larisation visible on CT [13] and generates metabolism similar to
tumours [34]. Histological studies have mainly found giant cells,
granulomas and fibroblasts in this inflammatory cluster [34].
Acoustic shadowing on ultrasound images is highly sugges-
tive of gossypiboma, but must be confirmed on X-rays to rule out
the presence of calcification that also produces acoustic shadow-
ing on ultrasonography [35]. Wan  et al. [23] performed in vitro



M. Mercier et al. / Orthopaedics & Traumatology: Surgery & Research 102 (2016) 795–800 797

Fig. 1. Flow chart summarizing the selection of articles from the review of literature on gossypiboma imaging.
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Table 1
Review of literature for limb gossypibomas (1992–2013) identified 16 articles (clinical case, 1 case).

Reference Initial surgery Time
(years)

Clinical
presentation

X-rays US CT (with
contrast)

MRI  (T1-T2-
gadolinium)

Assumed
diagnosis

Procedure

Iwase et al. [6] Bipolar hip
arthroplasty

12 Painful lump Opacity w/o bone
involvement

None Higher uptake T1 hyposignal, T2
heterogeneous, G
uptake

Pseudoaneurysm
(preoperative
embolization)

Excision and
prosthesis
revision

Bevernage  et al. [7] Repair of
glenoid labrum

1.5 Mass Outlining of
compress

Abscess None None Gossypiboma Excision

Sakayama et al. [8] Femur external
fixator

40 Painless lump Opacity,
periosteal
reaction,
osteolysis

None Calcification,
heterogeneous,
peripheral
uptake

T1 isosignal, T2
heterogeneous,
peripheral G
uptake

Chondrosarcoma Biopsy then
cancer excision

Puri  et al. [9] DHS femur 13 Painful lump Opacity, bone
remodelling

None None T1 hyposignal, T2
heterogeneous

Sarcoma Biopsy then
cancer excision

Kominami et al.
[10]

Femur external
fixator

UK Painful lump Opacity,
periosteal
reaction

None None T1
heterogeneous,
T2 heterogeneous

Not known Excision

Abdul-Karim et al.
[11] 1992

Comminuted
femur fracture

35 Painful lump Opacity w/o bone
involvement

None None Heterogeneous Schwannoma Excision

Kouwenberg et
Frölke [12]

Femur frac-
ture/amputation

7 Painful stump,
asymmetric
gait

Outlining of
compress,
ossification

None None Heterogeneous
with bone
remodelling

Granuloma Excision
revision stump
recut

Mouhsine  et al.
[13]

Venous
stripping

3 Painless lump
and adhesions

Opacity w/o bone
involvement

Hyperechogenic,
vascularized

None T1 hyposignal, T2
hypersignal, G
vascularization

Mesenchymal
tumour

Excision

Lo  et al. [14] Ligament
repair

5 Painful lump Opacity w/o bone
involvement

Hypoechogenic,
acoustic
shadowing

None Central T1
hyposignal,
central T2
hypersignal

Fibroma or
sarcoma

Excision

Shiraev  et al. [2] Sarcoma
excision

0.5 Fistula
discharge

None None None T2 hyposignal, T2
FATSAT
hypersignal

Scarcoma
recurrence

Excision

Sadeghifar et al.
[15] 2013

Femur open IM
nailing

35 Painful mass
and redness

Outlining of
compress and
bone remodelling

None None None Gossypiboma Excision

Kalbermatten et al.
[16]

Femur fracture
fixation

25 Painful lump
and weakness

Opacity,
osteolysis

None None T1 hyposignal, T2
heterogeneous, G
uptake

Malignant
tumour

Biopsy then
cancer excision

Mboti  et al. [17] Femur IM
nailing

23 Pathological
femur fracture

Comminuted
fracture, opacity

None None Heterogeneous,
peripheral G
uptake

Sarcoma Biopsy then
cancer
excision,
fixation, graft

Patel  et al. [18] Ankle fracture
fixation

2 Painless lump Brightness w/o
bone
involvement

None None None Not known Excision and
hardware
removal

Suh  et al. [19] DHS femur 16 Painful lump
and disability

Opacity,
osteolysis with
neck fracture

Solid element
and blood

None T1 isosignal, T2
hyposignal, T2
peripheral
hypersignal

Tumour Excision and
arthroplasty

Uchida  et al. [20] Femur fracture
open reduction
then traction

46 Painful lump Opacity, bone
remodelling

None Hypodensity
w/o uptake

T1 hyposignal, T2
heterogenous

Not known Excision

CT: computed tomography scan; MRI: magnetic resonance imaging (T1–T2 sequences and gadolinium injection if uptake); G: gadolinium; peri: peripheral; DHS: dynamic hip screw; IM:  intramedullary; time: between initial
procedure  and clinical signs; excision: tumour excisions without safety margins; cancer excision: tumour excision with safety margins; none: not performed; UK: unknown–information not found in article; US: ultrasonography.
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Table  2
Selected review of literature of gossypiboma cases in all locations other than the limbs (1988–2014) consisting of 16 articles.

Reference Number of cases Location Imaging carried out In favour of gossypiboma

Kul et al. [21] 1 Breast US MRI  gado/dyna Acoustic shadowing, not vascularized, peri
uptake

Slater et al. [5] 2 Brain Diffusion MRI Increased diffusion
Kohli et al. [22] 2 Abdomen, pelvis XR US CT MRI  Acoustic shadowing, not vascularized, peri

uptake
Sahin et al. [4] 3 Spine MRI  Not suspected
Wan  et al. [23] 1 In vitro US CT Acoustic shadowing
Garcia  de llanos et al. [24] 1 Lung XR CT PET Not suspected
Vayre et al. [25] 1 Mediastinum US CT MRI  Not vascularized, peri uptake
Liessi et al. [26] 9 Abdomen XR US CT Calcification, acoustic shadowing, not

vascularized, peri uptake
Coche  et al. [27] 12 Abdomen US CT Acoustic shadowing (11), not vascularized, peri

uptake (5)
Kim  et al. [28] 4 Abdomen, pelvis MRI  gado Not vascularized, peri uptake
Ridene et al. [29] 8 Thorax XR (2) US (5) CT (8) MRI  + gado (1) Acoustic shadowing (3), not vascularized, peri

uptake (8)
Sun  et al. [30] 1 Pelvis US CT Outlining of compress on CT
Lu  et al. [31] 1 Abdomen XR CT Calcification
Kim et al. [32] 7 Spine MRI  gado Not vascularized, peri uptake (6)
Le  HBQ et al. [33] 1 Breast US CT Acoustic shadowing, not vascularized, peri

uptake
Le  Néel et al. [1] 25 Abdomen (18), bone (7) XR US CT Outlining of compress, acoustic shadowing, not

vascularized, peri uptake

XR: X-rays; US: ultrasound; CT: computed tomography; MRI: magnetic resonance imaging (T1-T2 sequence); gado: gadolinium injection; PET: positron emission tomography;
dyna:  dynamic sequence; peri: peripheral.

Table 3
Imaging modality used and imaging findings of gossypiboma (review of literature) in the limbs and other locations.

XR CT scan US MRI  Bone
involvement
(XR)

Peri uptake (CT) T1 hypo (MRI) No vasc. (MRI) Acoustic
shadowing
(US)

Limbs 15/16 (93%) 3/16 (18%) 4/6 (25%) 13/16 (81%) 9/15 (65%) 2/3 (66%) 6/13 (46%) 8/13 (62%) 1/4 (25%)
Other  locations 6/16 (37%) 11/16 (68%) 10/16 (62%) 8/16 (50%) – 7/11 (63%) – – 8/10 (80%)
Total  21/32 (66%) 14/32 (43%) 14/32 (43%) 21/32 (16%) 9/15 (65%) 9/14 (64%) 6/13 (46%) 8/13 (62%) 9/14 (64%)
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R: X-rays; US: ultrasound; CT: computed tomography; MRI: magnetic resonance i
equences, No vasc: no vascularization on MRI.

esearch to determine how the gossypiboma’s hyperechogenic-
ty produces this characteristic acoustic shadowing. They showed
hat the echogenicity increased when the water-logged surgical
ponges were compacted. The numerous interfaces resulting from
he fabric’s fibres reflect the echoes and produce acoustic shadow-
ng. They noted that abscesses and haematomas do not have the
ame appearance as gossypiboma [23].

Risk factors for intraoperative retention of a surgical item are
urgery in an emergency context, non-scheduled surgery and a high
ody mass index [36]. Long-term clinical follow-up after excision of
he gossypiboma is required. De Wailly et al. [37] described a case
f gossypiboma excision that was followed by secondary develop-
ent of a sarcoma-type tumour process. Is a biopsy truly needed

n the presence of strong evidence for gossypiboma? The prudent
pproach is to systematically perform an imaging work-up that
onsists of X-rays, ultrasonography and MRI  at a minimum. In limb
ocations, ultrasonography should be used most often because of
he strongly suggestive acoustic shadowing (first described by Bar-
iga in gossypiboma in 1984 [38]) and the combination with X-rays,
RI  and surgical history (scar on clinical examination) help to make

he diagnosis of gossypiboma. If the diagnosis is still uncertain, the
uropean Sarcoma Network Working Group (ESMO) recommend
iscussing the cases in a multidisciplinary meeting and performing

 biopsy when there is a suspected sarcoma in a limb [39,40].
. Conclusion

Gossypibomas are a rare postoperative complication. An appro-
riate imaging work-up consisting of X-rays, ultrasonography and
g (T1-T2 sequence); peri: peripheral; T1 hypo: hypointensity on MRI  T1-weighted

MRI  at a minimum, must be performed. Bone involvement in
X-rays, acoustic shadowing on ultrasonography and hypointense
signal on T1-weighted MRI  image with lack of vascularisation, com-
bined with history of surgery (scar on clinical examination) are
suggestive of gossypiboma. If there is the possibility of a soft tissue
tumour, the case must be discussed in a multidisciplinary meeting
and a biopsy must be performed beforehand.
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