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Misdiagnosed paranasal gossypiboma: a 10-year 
experience with 21 cases at a tertiary center*

Abstract 
Background: Different from rhinoliths, the paranasal gossypiboma is a foreign body, such as a surgical sponge, left in the nasal 

cavity. It is a rare, frequently misdiagnosed disease that has rarely been reported. We summarize its clinical characteristics, ma-

nagement, and possible risk factors.

Methodology: We reviewed medical records of confirmed paranasal gossypibomas at a tertiary medical center between 2005 

and 2015. Clinical symptoms, age, sex, anatomic sites, endoscopic photography, computed tomography, intraoperative findings, 

and past medical history were reviewed. 

Results: The study included 21 patients, each of whom had ultimately undergone two operations. Among them, 20 underwent 

endoscopic nasal surgery in primary hospitals, and 15 had been misdiagnosed during the second surgery. The average interval to 

discovery of a retained foreign body was 200 days. Predominant occurrence sites were the maxillary and ethmoid sinuses. Com-

puted tomography showed paranasal gossypiboma as a heterogeneous cystic lesion with a thin “calcified shell.” 

Conclusions: A history of endoscopic nasal surgery, especially performed at a primary hospital, is a warning sign for clinicians. 

Computed tomography can add to the warning by showing a heterogeneous cystic lesion with a thin “calcified shell.” Clinicians 

should be aware of these characteristics to avoid misdiagnosing paranasal gossypiboma.
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Introduction
Gossypiboma is a cotton matrix mass in the body that is usually 

a retained surgical gauze or sponge surrounded by a foreign 

body reaction (1). Although some studies have reported the cli-

nical manifestation of gossypiboma in other body cavities (e.g., 

thorax, abdomen), the characteristics of paranasal gossypiboma 

remain unclear (2,3). Because of its non-specific clinical and radio-

logical manifestation, it can be misdiagnosed easily as another 

paranasal disease. After reviewing 21 paranasal gossypiboma 

cases that occurred over the past decade, we report the clinical 

features, radiologic characteristics, and treatment results. Our 

aim is to help ENT surgeons diagnose paranasal gossypiboma 

accurately.

Materials and methods
We reviewed the medical records of 21 patients with confirmed 

paranasal gossypiboma admitted through the Otorhinolaryn-

gology and Head and Neck Department in Sun Yat-sen First Af-

filiated Hospital from January 1, 2005, to November 19, 2015. We 

collected information, when available, regarding their sex, age, 
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16) years]. There were 11 men and 10 women. Their average 

body mass index was 20 kg/m2 [range 17–23 (SD 2.1) kg/m2). 

The follow-up period ranged from 2 to 117 months [mean 52 (SD 

37.5) months]. All data analyses were performed using SPSS 22.0 

software (SPSS, Chicago, IL, USA). A value of P<0.01 was conside-

red to indicate significance.

body mass index, primary complaints, clinical symptoms, pre-

sentations, lesion sites, endoscopic imaging, radiology results, 

and past nasal surgery and dental procedure histories (Table 1). 

Among a total of 5778 patients who underwent endoscopic 

surgery from 2005 to 2015, the incidence of gossypiboma was 

0.36%. The patients’ average age was 35 years [range 1–75 (SD 

Figure 1. Nasal endoscopy and paranasal imaging of case 6. A. Preoperative endoscopic examination. Blood and a pus-stained, granular-like, reddish 

mass on the left middle meatus. B. Endoscopy at 3 weeks postoperatively shows full recovery. C. Coronal computed tomography shows a single, well-

circumscribed mass with internal heterogeneous density and a “calcified shell” occupying the left maxillary sinus and left middle meatus. Note the 

bone deficiency on the left maxillary sinus, middle meatus, and ethmoid sinus due to prior nasal surgery. D. Sagittal magnetic resonance imaging of 

the patient. T1-enhanced image shows irregular intermediate signal intensity with capsular enhancement in the left maxillary sinus.
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FESS for nasal polyps (NP) (3/21, 14.3%), endoscopic septoplasty 

(4/21, 19.0%), endoscopic chordoma resection (1/21, 4.8%), 

endoscopic pituitary adenoma resection (1/21, 4.8%), and FESS 

for maxillary mucocele (1/21, 4.8%). There was also one case of 

transoral chopstick removal. Three patients underwent a dental 

procedure on the lesion side of the maxilla.

Results 
Past medical histories

Among the 21 patients, the most common past nasal operations 

were functional endoscopic sinus surgery (FESS) for chronic 

rhinosinusitis with nasal polyps (CRSwNP) (6/21, 28.6%), fol-

lowed by FESS for chronic rhinosinusitis (CRS) (4/21, 19.0%), 

Table 1. Clinical data for 21 patients diagnosed with paranasal gossypiboma

Case 
Op 

year 
Fo. Up 
(mos)

Age/
Sex 

Site 
(sinus) 

Dental P. Past History 
Endoscopic 

findings
Op

Initial 
Diagnosis 

Foreign 
body 

1 2010 72 39/F R(Sp) no Endoscopic chordoma resection 
4 mos prior

Re,Ir ESS Nasal septum 
mass

ADM

2 2015 11 45/F R(M) Tooth 
Blea-
ching

Endoscopic Septoplasty and 
rhinoplasty 6 mos prior

Re,Ir,Gr,Ps ESS Paranasal mass ES

3 2012 38 44/F R(E) no Endoscopic removal of NPs 6 
mos prior

Re,Gr,Ps ESS Paranasal 
foreign body

CP

4 2009 53 40/F R(M) Den. Rep. FESS for CRSwNP 6 mos prior Re,Ir,Gr,Ps ESS Recurrent CRS CP

5 2008 94 20/M L(E) Ortho. FESS for CRS 5 mos prior Re,Ir,Ps ESS Paranasal mass CP

6 2015 2 75/M L(M) Den. Rep Endoscopic Septoplasty 1 year 
prior

Re,Ir,Gr,Ps ESS Paranasal sinus 
PCG

ES

7 2013 13 32/M L(M) no FESS for CRSwNP 11 mos prior Ps ESS Recurrent CRS ES

8 2015 12 30/M R(E) Den. Res. Endoscopic removal of NPs 9 
mos prior

Re,Ir,Gr,Ps ESS Paranasal 
foreign body

ES

9 2013 14 22/M L(M) no FESS for CRSwNP 7 mos prior Ps ESS Recurrent CRS VG

10 2008 89 44/F R(M) Den. Res. Endoscopic Septoplasty 8 mos 
prior

Re,Ps ESS Paranasal mass VG

11 2010 70 27/F R(MNC) no Endoscopic Septoplasty 4 mos 
prior

Re,Ir,Gr,Ps ESS Foreign body CP

12 2011 40 51/M L(Sp) Root 
canal

FESS for CRS 9 mos prior Re,Ir,Ps ESS Recurrent CRS CP

13 2007 87 44/M R(E) no FESS for CRSwNP 4 mos prior Re,Ir,Gr,Ps ESS Paranasal 
foreign body

ES

14 2005 117 15/F R(M) no FESS for CRS 5 mos prior Ps ESS Recurrent CRS CP

15 2009 70 37/F R(M) no FESS for CRSwNP 8 mos prior Ps ESS Recurrent CRS ES

16 2011 37 19/M R(E) no FESS for CRS 9 mos prior Re,Ir,Gr,Ps ESS Paranasal 
foreign body

ES

17 2013 24 40/M R(Sp) Den. Res. Endoscopic pituitary adenomas 
resection 4 mos prior

Re,Ir,Gr,Ps ESS Nasal septum 
mass

ADM

18 2006 98 37/M R(M) no Endoscopic removal of NP 10 
mos prior

Re,Ir,Gr,Ps ESS Paranasal mass ES

19 2014 18 1/M L(NV,MM,
MNC)

no Trans-oral chopstick removal 3 
mos prior

Re,Ir,Gr,Ps ESS Paranasal 
foreign body

Chop-
stick

20 2014 17 26/F L(M) Den. Res. FESS for Maxillary mucocele 7 
mos prior

Re,Gr,Ps ESS Paranasal mass ES

21 2005 115 58/F L(E) Den. Res. FESS for CRSwNP 3 mos prior Re,Gr,Ps ESS Recurrent CRS CP

Abbreviations: Op, operation; Fo. Up, follow-up period; mos, months; Dental P., dental procedure; Den. Res., dental restoration; Den. Rep., dental 

replantation; Ortho., orthodontic anchorage procedure; M, male; F, female; R, right; L, left; M, maxillary sinus; Sp, septum; E, ethomid sinus; NV, nasal 

vestibule; MM, middle meatus; MNC, meatus nasi communis; ESS, endoscopic sinus surgery; Re, reddish; Ir, irregular surfaced; Gr, granular-like; Ps, pus; 

CRSwNP, chronic rhinosinusitis with nasal polyp; CRS, chronic rhinosinusitis; NP, nasal polyp; PCG, plasma cell granuloma; ADM, artificial dura matter; 

CP, cotton pledget; ES, expandable sponge; VG, vaseline gauze.
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Clinical symptoms

The most common presenting symptom was mucopurulent 

discharge (19/21, 90.5%), followed by epistaxis (17/21, 80.9%), 

headache (10/21, 47.6%), nasal obstruction (10/21, 47.6%), and 

postnasal drip (2/21, 9.5%). These symptoms are nonspecific and 

could be caused by many other paranasal diseases. 

Initial diagnosis and endoscopic findings

Of the 21 preoperative diagnoses, 15 were incorrect. Initial 

diagnoses included paranasal plasma cell granuloma, recurrent 

disease, and paranasal mass. Nasal endoscopy showed that the 

paranasal gossypiboma was reddish, granular-like (13/21), and 

usually covered with pus (20/21) (Figure 1A).

Radiologic findings

Paranasal CT scans were performed in five patients. Gossypi-

boma appears on CT as a well-defined mass of heterogeneous 

internal density. In three cases, the gossypiboma manifested as 

a cystic lesion with a thin “calcified shell” (Figure 1C). Paranasal 

magnetic resonance imaging (MRI), performed in one patient, 

showed a heterogeneously strongly enhanced lesion in the 

maxilla (Figure 1D). The enhancement was frond-like and had 

an irregular, conglomerated shape that was separated from the 

normal surrounding maxillary sinus.

Involved sites

In our 21 paranasal gossypiboma cases, the sites most frequent-

ly involved were the maxillary sinus (10/21, 47.6%), ethmoid 

sinus (6/21, 28.6%), and nasal septum (3/21, 14.3%). There was 

also one case in which the vestibule, middle meatus, and mea-

tus nasi communis were involved. 

Treatment outcomes

There were no recurrences during the mean 52-month follow-up 

(Figure 1B). There were also no surgical complications or residual 

symptoms. The retained foreign bodies that caused gossypibo-

ma were pieces of a nasal sponge (9/21, 42.9%), cotton pledgets 

(7/21, 33.3%), Vaseline gauze (2/21, 9.5%), artificial dura matter 

(2/21, 9.5%) and a piece of bamboo chopstick (1/21, 4.8%).

Discussion
Gossypiboma, also called “texiloma” and “gauzoma,” is a cotton 

matrix left behind following surgery. The word gossypiboma is 

derived from the Latin word gossypium, meaning cotton, and 

the Kiswahili word boma, meaning place of concealment (4, 5). 

The first case of gossypiboma was reported by Wilson in 1884 (6). 

Because of the legal and ethical issues associated with it, little 

literature is available. Whatever studies are available have indica-

ted that the main sites of involvement are the abdomen (1/1000 

to 1/1500 abdominal operations), pelvis, and thorax (2,3). It has 

been reported to have adverse effects on virtually every major 

body organ, including the bowel, heart, kidney, breast, urethra, 

bladder, uterus, and ovary (7-16). To the best of our knowledge, no 

paranasal gossypibomas have been reported to date. Because 

of its rarity and nonspecific clinical, endoscopic, and imaging 

findings, paranasal sinus gossypiboma poses a diagnostic chal-

lenge.

Theoretically, there are two pathophysiological foreign body 

reactions around gossypibomas in other body cavities (17). The 

most common is an aseptic fibrous inflammatory reaction, with 

adhesion that encapsulates the gossypiboma in surrounding 

organs. The other is an exudative inflammatory reaction, leading 

to a fistula or abscess (18,19). Because of its special anatomic site, 

paranasal gossypiboma forms a mixed fibrous and exudative in-

flammatory reaction. Stuffing material is entrapped by swollen 

mucosa in the paranasal sinuses and is then gradually encapsu-

lated by granular tissue. Then, being blocked by this nonresor-

bable nasal stuffing material and poor ventilation, the paranasal 

sinus fails to self-clean and thus becomes infected. The pressure 

exerted by the stuffing material and the accumulating pus can 

force it through a new opening or a natural ostium into the 

nasal fossa proper (20,21). 

The term gossypiboma includes all categories of nonresorba-

ble hemostatic agent. During nasal surgery, nonresorbable 

materials include various forms of the cotton pledget and cloth 

and synthetic polyvinyl acetate hemostats (nasal sponges). 

Hematoxylin-eosin (H&E) staining (22,23) has been used to identify 

gossypibomas (Figure 2). Histologic examination of a gossypibo-

Figure 2. Histology of the gross specimen from case 6.  Histologic inves-

tigation showed a core of degenerating cotton fibers (solid black arrow-

heads) surrounded by an inflammatory reaction (solid white star) that 

includes neutrophils, plasma cells, giant cells, collagen deposition, reac-

tive vascular proliferation, and fibroblastic proliferation (hematoxylin-

eosin stain).
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should be kept in mind. 

Rhinoliths and rhinolithiasis are conditions with which the otola-

ryngologist should be familiar, as they manifest as a mineralized 

mass in the nasal cavity (29). Unlike paranasal gossypibomas, 

which are composed of retained surgical gauze surrounded 

by an inflammatory reaction, a rhinolith consists of a kernel 

that has undergone calcification, resulting in hard, grayish, 

calcareous concretions within the nasal cavity (30,31). Whereas 

a paranasal gossypiboma is caused solely by artificial surgical 

materials, a rhinolith can be triggered by any exogenous object 

(e.g., buttons, beads, fruit seeds, pebbles, sand, cotton, paper) or 

endogenous material (e.g., a blood clot, epithelial debris, teeth, 

dried pus, nasal secretions, osseous fragments). Unlike paranasal 

gossypibomas, which are always preceded by documented en-

doscopic nasal surgery (32), most patients with a rhinolith could 

not remember entrance of a foreign body. The longest residing 

asymptomatic rhinolith known was present for 80 years (33). 

Because of its troublesome symptoms (e.g., epistasis, nasal ob-

struction, headache), typically it is only months before patients 

with a paranasal gossypiboma seek medical help. 

Whereas paranasal gossypibomas are usually diagnosed by oto-

rhinolaryngologists via CT and intraoperative findings, rhinoliths 

are most often diagnosed incidentally by dentists (34,35). Dental 

radiographs, such as periapical films or panoramic tomograms, 

partially show the floor of the nose, where rhinoliths are most 

often found (36,37). Radiographically, rhinoliths characteristically 

appear to be of heterogeneous density with a corrugated 

radiopaque border (38). On CT, the rhinolith appears as a densely 

calcified mass with a much thicker and denser calcified rim and 

a residual soft tissue core compared with the paranasal gos-

sypiboma, which is a cystic lesion with a thin “calcified shell.” 

Whereas paranasal gossypibomas are soft, irregular, reddish, 

granular-like, and nonspecific viewed under endoscopy, rhino-

liths are easily identified as irregular, porous, hard, grayish to 

blackish masses along the nasal floor (39).

Overall, retention of a foreign body in the nasal cavity is rare. The 

incidence was 0.36% in our hospital from 2005 to 2015. Theoreti-

cally, it is unlikely that the surgeon could leave the nasal stuffing 

material in the cavity unnoticed because we are able to see the 

nasal cavity at the completion of an endoscopic sinus operation. 

However, there is great uncertainty about why these incidents 

occur and how to prevent them. By reviewing 21 cases, we sum-

marized a few possible risk factors for paranasal gossypiboma.

Compared with published articles (2,3), our incidence of 0.36% is 

high, especially for a tertiary hospital. In fact, 20 of our 21 pa-

tients (95%) had undergone their prior nasal surgery in primary 

hospitals and clinics. Thus, taking into account the amount of 

ma typically shows a core of degenerating hemostatic agent sur-

rounded by an inflammatory reaction that includes giant cells, 

granulomas, collagen deposition, reactive vascular proliferation, 

and fibroblastic proliferation (4). Fibers from cotton pledgets are 

characteristically identified by their hollow, cylindrical profiles 

under H&E staining (24,25). 

The most frequent symptoms of the paranasal gossypiboma 

are mucopurulent discharge and epistaxis, which are thought 

to result from mucosal irritation and exudative effects of the 

mass. This process may occur over months to years. Without 

awareness of paranasal gossypibomas, the nonspecific clinical 

presentation can lead to an incorrect preoperative diagnosis 

and unnecessary anxiety.

Various radiological techniques help diagnose gossypiboma. 

The most commonly retained foreign body in general surgery is 

the laparotomy sponge, which could be easily diagnosed by its 

radiopaque appearance (26). It appears on plain radiography as a 

mass of soft tissue density with curved radiopaque lines. Howe-

ver, cotton pledges, surgical pads, and expandable sponges that 

are not radiopaque are widely used during endoscopic nasal 

surgery in hospitals worldwide, providing a challenge to ima-

ging. In such cases, CT becomes the choice for investigation. On 

CT, a gossypiboma in other body cavities may manifest as a cys-

tic lesion with a hyper-dense capsule with concentric layering 

or with an internal “spongiform” appearance with mottled gas 

bubbles (27). Another CT imaging appearance, described by Lu et 

al. (28), was as a “calcified reticulate rind,” where the gossypiboma 

manifested as a cystic lesion with a calcified reticulated capsule. 

They attributed the appearance to two decades of calcium 

being deposited along the surgical sponge. 

None of our five patients exhibited the abovementioned 

conventional imaging findings of gossypiboma, such as the 

radiopaque markers and the spongiform pattern with entrap-

ped air bubbles. One possible explanation is that cotton pledges 

without radiopaque markers were used while the air bubbles 

were being completely expelled from the sinus, which, unlike 

peritoneal or other body cavities, communicates with the out-

side through natural openings. One of our patients had a cystic 

lesion with a thin “calcified shell,” an imaging feature of gossypi-

boma that was probably formed by deposition of calcification 

around the cotton pledgets. Probably as a result of ventilation 

and evaporation, the process of calcification occurs faster in the 

paranasal sinus (1 year in our case) than in other body cavities 

(20 years in the patient described by Lu et al. (28)). Also, unlike 

the reticular form described by Lu et al., calcification produces 

a complete “shell” that enwraps the entire foreign body. When a 

patient with a history of nasal surgery presents this CT picture, 

especially in the maxillary or ethmoid sinus, gossypiboma 
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nasal surgery performed in primary hospitals, the incidence 

should be much lower than 0.36%. According to Gawande 

et al. (40), counts of sponge and instruments are significantly 

associated with an increased risk of foreign body retention. In 

the present study, the most frequent sites of paranasal gos-

sypiboma were the maxillary and ethmoid sinuses (10 and 6 

cases, respectively), and the most frequent responsible surgeries 

were FESS for CRSwNP, CRS, and NP. These most basic, simple 

procedures are readily accessible to many primary hospitals 

and clinics, where time-out protocols, surgery safety systems, 

supervisory systems, and standards for patient safety are weak 

or even absent (41). Moreover, although endoscopy provides 

an unobstructed view of the nasal cavity, a clear surgical field 

achieved with proper hemostasis is a precondition for accurate 

judgment. Premedication, intraoperative blood pressure control, 

surgical positioning, a local anesthetic, and adequate surgical 

skill are the significantly relevant factors for surgical field control 
(42). Without sufficient staff, standards, knowledge, or equipment, 

even basic FESS in a primary hospital could result in grade 4/5 

bleeding (43) and emergent packing, which is another risk factor 

for foreign body retention according to Gawande et al. (40).

With only three of our patients having undergone dental 

procedures on the lesion side of the maxilla, dental procedures 

seem unlikely to be the subject of liability in our study. Dental 

procedures, however, are still a possible cause of paranasal gos-

sypiboma (44). These foreign bodies may enter the maxillary sinus 

through an oro-antral fistula, which is formed by a break in the 

bony segment of the maxillary sinus floor following maxillary 

premolar and molar extractions (45).

Although human mistakes cannot be completely avoided, strict 

adherence to rules and continuous medical training should 

greatly reduce the incidence of gossypibomas. Three factors 

should be mentioned: 1) A quiet, highly organized operating 

room provides surgical staff with the optimal environment for 

concentration, and two or three sponge counts should be done 
(46). 2) In addition to careful counting, systemically arranged 

postoperative follow-up could shorten the time needed to 

detect the missed removal of a sponge. 3) Extra caution should 

be taken to identify any possible retained foreign body during 

surgery in patients with a past history of nasal surgery. 

Conclusion
Our study determined that patients who present with a single 

cystic mass having a thin “calcified shell” on CT imaging and a 

positive nasal surgery history were at higher risk for harboring 

a paranasal gossypiboma. Paranasal gossypibomas should 

definitely be considered in the differential diagnosis when 

surgery had been performed at a primary hospital. Detailed 

history-taking along with awareness of the characteristic clinical 

and imaging manifestations are critical for accurate diagnosis of 

a gossypiboma.
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