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ABSTRACT
Background: Textile products commonly used in surgery (e.g., sponges or gauze) have been known to cause complications after spinal surgery. Associated
complications usually arise months or even years after the primary surgery. In case of spine surgery, these bodies are often detected during neuroradiological evaluations to investigate reported back pain; however, this complication often remains asymptomatic.
Aims: The research is intended to increase awareness among both spinal surgeons and neuroradiologists of this potential complication.
Study Design: Retrospective study.
Methods: This study is a retrospective case series of three patients with retained surgical textile products who had been misdiagnosed with spinal tumour.
The medical records of the patients were reviewed and demographic data, clinical aspects, initial diagnosis, surgical procedures, time interval between
previous operation and onset of symptoms, laboratory findings, radiological findings, treatment, and outcome were analysed.
Results: The three patients included two women and one man aged between 64 and 67 years. All patients had a previous surgery for lumbar disc herniation. The time from the previous surgical procedures to presentation ranged from 3 to 17 years. All patients presented with non-specific lower back pain
and/or radiculopathy without clinical findings of infection. Laboratory parameters were otherwise normal. All three cases had been misdiagnosed as a
spinal tumor based on magnetic resonance imaging findings. During new surgical procedures, gauze bandages, i.e., surgical textiles left during a previous
operation, were found.
Conclusion: Textiloma is an important and rarely mentioned potential neurosurgical complication that may remain asymptomatic for years. They are more
common in obese patients, after emergency surgery, and with unplanned changes in surgical procedure such as bleeding and unintended neurosurgical
complications. Neuroradiological findings are variable and non-specific; thus, patients could be misdiagnosed with a spinal tumor or abscess. Likewise,
in patients with a history of spinal surgery, spinal abscesses, haematomas, hypertrophic scars, fibrosarcomas, rhabdomyosarcomas, and schwannomas
should definitely be considered in the differential diagnosis and considered when planning diagnostic procedures. Appropriate antibiotic therapy is recommended when a suppurative complication is present or suspected. Textiloma is a medico-legal complication that can be prevented by the education of
surgical staff, the counting method (preoperatively, at closure, and at the end), and use of products with radiopaque barcodes.
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Introduction
Textile products commonly used in surgery (e.g., sponges
or gauze) have been known to cause complications after spinal surgery. This complication has been called retained surgical sponge, textiloma, gossypiboma, and gauzoma in the
literature. Although this complication has been well described
due to professional and legal concerns, it has infrequently
been reported and remains rare. The rate of textiloma was
0.7% in 10,000 lumbar disc operations (1-3). Although some
foreign bodies remain clinically inactive, many are the causes
of infection and abscesses in the early postoperative stages
(4-7). In some cases, an inflammatory reaction may develop in
peripheral tissues as well. This type of inflammation may develop to critical levels in the following months and years and
cause massive lesions (4, 8-11).

In rare instances, textilomas can clinically and/or radiologically mimic spinal tumours. This study was designed to
increase awareness among spinal surgeons and neuroradiologists of this complication. The cases of three patients referred
to our clinic based on suspected spinal tumours are presented
herein and discussed in light of the literature.

Material and Methods
This study was a retrospective case series of three patients
with retained surgical textile products who underwent posterior lumbar spinal surgery in our neurosurgical department
between January 2007 and December 2010. The medical records of the patients were reviewed and demographic data,
clinical aspects, initial diagnosis, surgical procedures, time interval between previous operation and onset of symptoms,
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Figure 1. a, b. Preoperative sagittal (a) and axial (b) magnetic resonance imaging show a laminectomy defect at the L5 level on
the right and a heterogeneous, 3x6.5 cm mass located in the previously operated right paravertebral area, i.e., at the S1-S2 level

a

b

Figure 2. a, b. Intraoperative photos show a gauze bandage (a) and fibrotic tissues around the surgical site (b)
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laboratory findings, radiological findings, treatment, and outcome were analysed.

Results
The three patients included two women and one man
aged between 64 and 67 years. All patients had a history of
lumbar disc herniation. The time from the previous surgical
procedures to presentation ranged from 3 to 17 years. All
patients presented with non-specific lower back pain and/or
radiculopathy without clinical findings of infection. Laboratory parameters were otherwise normal. None of the patients
had a positive culture result. All patients were evaluated with
magnetic resonance imaging (MRI). During new surgical procedures, gauze bandages, i.e., surgical textiles left during a
previous operation, were found. Textilomas were removed
surgically in all patients with a good outcome. Pathological
examinations of biopsies of the area revealed no evidence of
neoplasms.
Case 1
A 64-year-old male underwent an operation in 2007 due
to a L5-S1 disc herniation and was admitted to our department due to lower back and right groin pain that had lasted
for 2 months. A physical examination revealed a palpable irritation and trigger point at the S1-S2 localisation on the right
side. A neurological examination revealed normal functioning. Laboratory tests were also normal. MRI showed a laminectomy defect at the L5 level on the right and a 3x6.5 cm

a

hard mass lesion located at the S1-S2 level on the right, i.e.,
just under the paravertebral fascia (Figures 1a and 1b). A retained surgical sponge bandage was excised in a subsequent
operation (Figures 2a and 2b). The postoperative MRI was
otherwise normal. A histopathological examination of the excised tissue samples showed chronic inflammation but no evidence of neoplasm. No cell reproduction was observed when
tissue samples were planted in culture media. The patient was
symptom-free after surgery.
Case 2
A 64-year-old female underwent an operation 19 years
ago to correct right L3-4, L4-5, and L5-S1 disc herniations.
Her lower back pain persisted for a while after the operation
and then subsided. She was admitted to our institution due to
reported lower back and hip pain over the last 2 years. A neurological examination revealed a sequela of right foot drop.
The laboratory test results were normal except for a high
erythrocyte sedimentation rate (i.e., 49 mm/hour). A physical
examination revealed a palpable irritation and trigger point
at the S1 location on the right. A lumbosacral MRI showed
laminectomy defects at the L3, L4, and L5 levels. An MRI also
showed a space-occupying massive lesion in the posterior
sacral area at the S1 level on the right (Figures 3a and 3b).
During a subsequent surgical procedure, a gauze bandage
(3x3.5 cm in size) and peripheral granulated tissue surrounding the mass were excised. The postoperative MRI was otherwise normal. Histopathological examination of the excised
tissue samples confirmed the presence of a foreign body and

b

Figure 3. a, b. Sagittal (a) and axial (b) lumbosacral magnetic resonance imaging show a laminectomy defect at the L3,
L4, and L5 levels and a hypointense, space-occupying, massive lesion in the posterior sacral area at the S1 level in the
right paraspinal area
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chronic inflammation in both the gauze bandage and in the
samples of peripheral tissues. No cell reproduction occurred
when the tissue samples were planted in culture media. The
patient was symptom-free after surgery.
Case 3
A 67-year-old female was admitted to our institution due to
left leg and lumbar pain that had persisted for 9 months. The
patient had undergone lumbar discectomy 5 years ago. She
reported a persistent lower back pain postoperatively, and a
left leg pain had recently developed. She was neurologically
intact. An MRI showed a mass located in the paravertebral area
at the L5-S1 level on the left (Figure 4). A gauze bandage was
excised in a subsequent operation. The patient’s complaints of
pain decreased during the postoperative period. Histopathological examination revealed no tumoural lesions.

Discussion
Although estimates of the incidence of textilomas are difficult to make due to the low and slow rate of complication
reports in the literature, textilomas are more common than
expected in daily practice. Of all the textilomas reported in
the USA, 1.5% occurred with operations in the spinal area.
The rate of textilomas has been reported as 0.7% in 10,000
lumbar disc operations (1-3, 12). Fewer than 50 cases were
reported in the period from 1965 to 2010, and most of these
reports came from surgeons and radiologists who were not
responsible for the condition (2, 13-15) (Table 1). The three
consecutive cases of patients referred to our centre with prediagnosis of spinal tumours were evaluated in light of the information found in the literature.
Another interesting aspect of one of our cases (i.e., Case
2) is the long time period between the primary surgery and
the manifestation of clinical symptoms. A literature review revealed a case of spinal textiloma with the longest interval between surgery and clinical symptom manifestation and late diagnosis of 40 years (8, 14). Case 2 as presented in this report
was diagnosed after 19 years, one of the most delayed cases
reported in the literature. As we have learned from our cases
so far, textilomas may remain asymptomatic for many years.
Thus, they remain undiagnosed and cannot be removed surgically. Patients apply to a medical centre only when they
have symptoms, and medico-legal problems of pathological
diagnosis arise when a space-occupying lesion is detected
neuroradiologically.
Textile products such as gauze bandages and cotton pads
are widely used during surgical procedures for haemostasis,
retraction, and dissection. In relation to the recent increase in
complex spine surgeries, the number of gauze bandages and
pads that are used in such surgeries has also increased (9, 10,
12-18). Among these textile products, surgical sponges are
the most commonly used.
Their frequent use, small size, and similar appearance to
paravertebral muscle tissue after they have absorbed blood,
particularly in large haemorrhagic surgical areas, contribute to
the fact that they are sometimes overlooked. The literature
reports cases of surgical textilomas that were diagnosed after
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Table 1. Summary of textilomas in the paraspinal region
after posterior spinal surgery in spinal literature
Authors

Number Previous Surgery
of Cases

Akhaddar A et al.

6

4 Lumbar disc surgery

		
1 Lumbar spinal stenosis
		(laminectomy)
		
1 Spondylolisthesis
		(instrumentation)
Naama O et al.

1

Lumbar disc surgery

Hakan T et al.

2

1 Lumbar disc surgery

		
1 L4-5 extraforaminal
		schwannoma
Chater-Cure G et al. 1

1 Lumbar disc surgery

Atabey C et al.
8
7 Lumbar disc surgery +
		
Lumbar spinal stenosis
		(laminectomy)*
		
1 Lumbar spinal stenosis
		(laminectomy)
Aydogan M et al.

1

1 Lumbar disc surgery

Okten AI et al.

1

1 Lumbar disc surgery

De winter et al.

1

1 Lumbar disc surgery

Kucukyuruk B et al.

1

1 Lumbar disc surgery

Turgut M et al.

1

1 Lumbar disc surgery*

Erdem G et al.
(laminectomy)

1

1 Lumbar spinal stenosis

Gifford RR et al.
1
1 Lumbar spinal stenosis
		(laminectomy)
Vahdati SS et al.

1

1 Lumbar disc surgery

Abononu et al.

1

1 Lumbar disc surgery

Sahin et al.

3

2 Lumbar disc surgery

		
1 Lumbar spinal stenosis
		(laminectomy)
*The case was previously reported (Turgut M et al. Case number 7) (9, 10)

13 days to 40 years (14, 15). Our cases were diagnosed after 3,
19, and 5 years had passed since the initial operation. Such delayed diagnosis can be attributed to the lack of awareness and
the asymptomatic progression associated with this complication. Indeed, during emergency surgical interventions, particularly on obese patients and in elective surgery procedures, the
textile products used may be overlooked, especially within a
severely haemorrhagic surgical site. In our study, Case 2 had
undergone spinal surgery at three levels, i.e., over a large surgical area, which may have contributed to the surgeon overlooking the sponge. Moreover, the asymptomatic nature of
non-absorbable materials left in the surgical site is due to the
inert quality of the cotton used to make such materials. Thus,
no exudation or biochemical reaction is observed (12).
Foreign bodies that are left in the body due to negligence
can manifest two major clinical patterns, i.e., infection or a tex-
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Figure 4. Sagittal lumbosacral magnetic resonance imaging shows a hypointense mass located in the left paravertebral area at the L5-S1 level
tiloma containing atypical cells. While infection is more common and occurs in early postoperative stages, textilomas are
rare and occur in late postoperative stages (4-7). The mechanism for infection at the surgical site is based on the fact that
the retained sponge acts as an incubation plate and leads to a
superinfection, which in turn results in fistulisation. Septic collection in exudative forms and abscesses has been attributed
to early superinfections (2, 12, 15). All of our cases were diagnosed late, and none presented with exudative reactions.
Clearly, since foreign bodies that are left in the patient
generally cause infections in the early post-surgical period,
they should especially be considered for infections that do
not respond to antibiotic therapy and recur. In such cases,
laboratory tests cannot be used to pinpoint the cause of the
infection, and advanced radiological examinations should be
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conducted to determine if a foreign body is the cause of infection. Although in the exudative form, acute phase reactants such as C-reactive protein, sedimentation, and leukocytosis are observed, laboratory tests may reveal normal results
in the aseptic fibrinous form of textilomas. In patients with
infections, often no growth is observed in the wound culture,
which is usually associated with Staphylococcus strains (2, 9,
14). In the medical history of all cases that were referred to
our clinic, there were no clinical and laboratory signs of infection in the primary centre where they had their first surgical
interventions, so no microbiological tests were performed. In
addition, no microbiological pathogens were isolated in our
operations. These cases may also be considered aseptic.
In the second pattern, i.e., the so-called aseptic fibrinous
form, foreign bodies remain clinically inactive or cause tissue
inflammation and reaction without abscess development.
Foreign bodies and peripheral inflammation may grow significantly and thus reveal new clinical evidence through mass development (2, 12, 15). The three cases presented herein were
of this second form. No findings were found in the laboratory
or histopathological evaluations to suggest the presence of
the exudative form.
Historically, the radiological detection of foreign bodies
was very difficult in the pre-MRI period and was accomplished
by computer tomography (CT) and/or ultrasonography (USG).
However, the retained textile product could be misdiagnosed
as a paravertebral haematoma depending on the amount of
blood absorbed into the tissue (10). Ultimately, the clinical importance of CT and USG has declined in the MRI era. The publication of MRI images of foreign bodies left in the pelvic, retroperitoneum, neck, chest, and paraspinal areas has facilitated
the diagnosis of foreign bodies. De winter et al. (16) have suggested that high F-18 fluorodeoxyglucose (FDG) uptake in a
missing foreign textile product within surgical sites may be a
useful diagnostic method in modern nuclear medicine.
The aseptic fibrinous tissue reaction of textilomas is accompanied by adhesions and encapsulation, whereas the exudative tissue reaction is related to abscess formation and possible
secondary bacterial infection. Both of these reaction types are
observed differently via MRI (4, 6, 7).These different MRI signal patterns depend on the amount of fluid and protein compounds retained in the textile product. Granulomas appear hypointense on T1-weighted and hyperintense on T2-weighted
MRI images. If the lesion has capsule formation, it appears
hypointense on both T1- and T2-weighted images (17-21). Textilomas may show an enhanced hyperintense rim around the
hypointense centre after contrast medium administration. Kuwashima et al. have published MRI findings of two textiloma
cases. The authors concluded that the surgical textile products
contained serosanguineous fluid and high protein concentrations (8, 15, 22-27). MRI showed the laminectomy defect at L5
(Case 1 and Case 3) and at L3-4-5 (Case 2) and a mass lesion
in the posterior paraspinal region at these levels. The mass of
each patient appeared hypointense on T1-weighted images
and hyperintense on T2-weighted images (Case 1, Figures 1a
and 1b). Diffusion-weighted MRI evaluations provide important information on the differentiation of mass lesions and ab-
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scesses (13). In the evaluation of our cases, no diffusion studies were conducted since no exudative forms were observed
and no clinical or laboratory findings suggested the presence
of an abscess. However, in cases that are suspected to involve
a suppurative process, diffusion MRI should definitely be conducted. Likewise, patients with a history of spinal surgery, spinal abscesses, haematomas, hypertrophic scars, fibrosarcomas,
rhabdomyosarcomas, and schwannomas should definitely be
considered in the differential diagnosis and considered when
planning diagnostic procedures (28-35) (Table 2). In our cases,
a history of previous operations and long-lasting symptoms
made us consider foreign bodies left in the surgical site. However, long post-operation intervals and the distant location of
the ‘masses’ from the site of the initial procedure in the radiological examinations suggested extradural tumours.
Treatment for the clinical symptoms associated with textilomas involves surgical removal of the mass. Although some
authors believe that the therapeutic approach must balance
the potential risk of evolution of the foreign body and the
risk associated with the surgical procedure if the textiloma
remains asymptomatic, we recommend surgical removal of
the textiloma because of health concerns and medico-legal
aspects (3). Appropriate antibiotic therapy is recommended
when a suppurative complication is present or suspected.
Whether a textiloma should be treated surgically or not
is controversial. The complicated part of the issue is the
medico-legal aspect. In our cases, there were signs of spaceoccupying tumoural lesion in the MRI reports so there was
a necessity of diagnosis, and this was the important thing.
Therefore, our cases were operated again due to the fact that
the patients were symptomatic and there was a necessity of
histopathological diagnosis.
The following suggestions should be followed in order to
avoid leaving surgical textile products in a patient and the
related complications:
1) All the textile products used should be counted at least
three times (i.e., twice preoperatively and at the end of
the operation).
2) Particularly in spinal surgeries with large operative sites,
the use of small textile products should be avoided.
However, if used, they should be fixed with radiopaque
sutures.
3) Just before closure of the incisions, all textile products
should be kept away from the surgical site.
4) Medical personnel should ensure that threaded cotton
pads contain the ends.
5) All the products should contain a radiopaque marker
that can be visualised under fluoroscopy.
6) Careful filling of surgical safety forms.
Regardless of these precautions, the surgical team should
examine the surgical site in detail and evaluate the entire area
with intraoperative fluoroscopy and by radiological methods
if such an incident is suspected. Closure should not occur before these procedures are conducted. When medical records
of our patients were investigated, no surgical safety forms
were encountered and there were no numeric records of surgical textile products.
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Table 2. Differential diagnosis of spinal textilomas
 Haematoma
 Abscess
 Tumour
 Schwannoma
 Neurofibroma
 Malignant Histiocytoma
 Fibrosarcoma
 Rhabdomyosarcoma
 Leiomyosarcoma
 Neurofibromatosis
 Hypertrophic scars
The counting of surgical textile products by auxiliary
healthcare personnel still remains a serious source of error. Of
the cases of foreign body retention within a surgical site, 88%
are associated with errors in the direct counting procedures
(13). Hence, only counting the products used is not the most
efficient approach to avoid this particular complication. Use
of products with a barcode, a data matrix code embedded in
the textile products, or radiofrequency identification methods
are more beneficial. Human error is natural and can never be
totally eliminated. Accordingly, the intra-occupational training
of healthcare personnel should be emphasised, and the aid of
technology should be used to minimise the risk of textilomas.
In conclusion, the differential diagnosis of a textiloma
should be considered for patients with surgical wound infections with no non-specific back pain and/or fever and neurological symptoms, and for patients with a history of spine
surgery and suspected spinal tumours. The results of laboratory tests (i.e., sedimentation, C-reactive protein, and total
blood count) may vary depending on the exudative or aseptic
progression of the textiloma. MRI is the gold standard for diagnosis of textilomas. In preoperative diagnosis, to rule out
spinal tumour lesions, the patient’s history and radiological
confirmation are quite important.
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