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INTRODUCTION
A fungal ball is a type of noninvasive fungal sinusitis that primar-
ily occurs in the maxillary sinus; it is more common in women 
than in men, and it usually presents unilaterally [1]. The patho-
physiology of asymptomatic fungal balls is not clearly under-
stood, but they typically affect patients who do not have risk fac-
tors related to immunosuppression [2]. Asymptomatic cases 
generally do not require surgical interventions. However, fungal 
balls are occasionally identified and treated incidentally during 
tests conducted to detect infection before initiating immunosup-
pressive therapy or implant surgery [3]. Before zygoma-reduc-
tion surgery, imaging studies are conducted to facilitate the plan-

ning of the surgery and to identify any pathology within the si-
nus. It is recommended to treat all pathologies prior to implant 
insertion [4]. Herein, we present our experience of treating a pa-
tient with a fungal ball that was not identified or treated prior to 
zygoma-reduction surgery. The untreated fungal ball subse-
quently led to periantral soft-tissue invasion.

CASE REPORT
A 35-year-old woman presented at our hospital with a persis-
tent left periantral abscess, which had developed after she un-
derwent zygoma-reduction surgery at a local clinic. She had 
twice undergone incision and drainage through the gingivo-
buccal sulcus, and methicillin-resistant Staphylococcus aureus 
(MRSA) had been identified in the culture taken at the local 
clinic where she had undergone malarplasty. Vancomycin was 
administered, but no improvement had been observed. There-
fore, she was subsequently transferred to our hospital. On ar-
rival, she was febrile and complained of nasal stuffiness, which 
had not been present prior to the malarplasty. We also noted a 
persistent soft-tissue abscess, characterized by erythematous 
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swelling, crepitus, and fluctuation on her left side (Fig. 1).
The patient’s immune status was investigated. A complete 

blood count and HIV test results showed no abnormalities. Fur-
thermore, we found no medical records or test results indicating 
the use of immunosuppressive agents or any cancer treatment.

A computed tomography (CT) scan revealed a lesion in the 
left maxillary sinus. This lesion had a density consistent with 
that of soft tissue and contained calcific deposits (Fig. 2). An 
abscess was also confirmed in the soft tissue surrounding the 

left temple and zygoma. CT and panoramic radiography re-
vealed no odontogenic origins.

Upon reviewing the patient’s medical history, including prior 
CT findings before the malarplasty (Fig. 3) and information 
from her medical records, it was determined that she had de-
veloped a periantral abscess following the malarplasty, in the 
context of an existing fungal ball.

In collaboration with an otorhinolaryngologist, we performed 
functional endoscopic sinus surgery (FESS) and a middle me-
atal antrostomy to fully extract the fungal ball from the sinus. A 
postoperative tissue examination revealed the presence of As-
pergillus hyphae (Fig. 4). Simultaneously, we accessed the max-
illa through an intraoral incision and completely drained the 
abscess. In the area where the malarplasty had been performed, 

Fig. 1. A 35-year-old woman with persistent swelling, redness, and 
pain in the left facial area following malarplasty.

Fig. 2. Preoperative computed tomography showing an abnormal 
area of density similar to that of soft tissue and calcific deposits in-
side the left maxillary sinus, suggestive of a fungal ball (arrow). Sub-
periosteal abscess formation is suspected around the zygoma (ar-
rowhead).

Fig. 3. Computed tomography taken for planning purposes at a lo-
cal plastic surgery clinic prior to zygoma reduction. Evidence of 
suspected noninvasive fungal sinusitis can be observed in the left 
maxillary sinus (arrow).

Fig. 4. A microscopic image of a fungal ball stained with Gomori 
methenamine silver (×200). A typical sign of Aspergillus hyphae was 
observed, as shown by grayish-black staining, with branches at 
acute angles and showing septation between the hyphae.
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we conducted additional debridement around the plate and 
bone. There were no signs of maxillary bone malabsorption or 
loosening of the titanium plate and screws from the prior ma-
larplasty. Therefore, we decided not to proceed with plate re-
placement. Once the bleeding was controlled, the incision site 
was closed without additional drain insertion.

Approximately 2 weeks postoperatively, antibiotics were dis-
continued after the swelling, redness, and hardening of the fa-
cial skin subsided. A follow-up CT scan revealed a reduction in 
the extent of the abscess and sinusitis (Fig. 5).

At 6 months postoperatively, there were no signs of recurrence 
or suspicious findings suggestive of complications, such as a fis-
tula due to nonunion of the bone, malocclusion, or sinking of 
the malar area. The patient expressed satisfaction with both the 
functional and aesthetic outcomes (Fig. 6A). Furthermore, an 
endoscopic examination revealed no remaining signs of inflam-
mation in the maxillary sinus mucosa (Fig. 6B).

DISCUSSION 
Generally, sinusitis should be treated before malarplasty, because 
the procedure can potentially worsen the infection, delay postop-
erative healing, or lead to nonunion [5]. As a result of this com-
mon practice, complications arising from malarplasty in patients 
with sinusitis are relatively rare. Moreover, no cases have been 
documented in which malarplasty was performed in a patient 
with a fungal ball, a condition that is much less common than si-
nusitis.

Noninvasive fungal balls can develop in patients who show no 
signs of being immunocompromised and are often misdiagnosed 
[6]. In this patient, a preoperative CT scan had been conducted 

to prepare for malarplasty. Although the scan had revealed suspi-
cious findings indicative of a fungal ball, including peripheral 
bony erosion in the high-density areas within the sinus, the fun-
gal ball had not been initially diagnosed. This oversight subse-
quently resulted in postoperative complications (Fig. 3) [7]. 

The detection of MRSA in the postoperative facial abscess 
raised questions concerning the origin of the abscess. One pos-
sibility is that the abscess developed from an invasive form of 
the preexisting fungal ball. Alternatively, external pathogens in-
troduced during surgery or other factors, such as a hematoma, 
may have contributed to abscess formation. 

The surgical findings and facial CT scans showed a noticeable 
connection between the sinus and the abscess at the osteotomy 
site. This evidence suggests that the facial abscess had developed 
subperiosteally. Furthermore, we observed Aspergillus hyphae 
in the sample taken from the facial abscess.

Endoscopic procedures, such as noninvasive FESS, are widely 
used to treat fungal balls, and their effectiveness has been well-
documented in previous reports [3,8]. In this patient, we im-
proved the ventilation of the obstructed maxillary ostium by re-
moving the uncinate process. We then performed a middle me-
atal antrostomy using FESS to eradicate the fungal ball com-
pletely. It has been reported that a facial abscess surrounding a 
titanium plate must be entirely removed to eliminate the infec-
tion source [5]. However, given the diminished adsorption and 
biofilm formation ability of S. aureus on titanium [9], and the 
lack of reports linking titanium to pathological sinus disease [10], 
we performed subperiosteal dissection through an intraoral ap-
proach. This procedure exposed the layer containing the abscess, 
which was then drained [11]. Following this, we debrided the 
area surrounding the prosthesis after drainage to the maximum 
extent possible.

At 6 months postoperatively, no signs of facial abscess recur-
rence were observed. Furthermore, the patient did not exhibit 

Fig. 5. Computed tomography at 2 months following final debride-
ment (arrow). Improvement in the signs of infection around the left 
maxillary sinus and left zygoma can be observed.

Fig. 6. (A) At 6 months after debridement, all signs of infection 
have fully resolved. (B) The maxillary sinus shows complete muco-
sal recovery on nasal endoscopy, indicating a good outcome.
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any complications, such as malocclusion, fistula, or alterations 
in facial contour, and the patient expressed satisfaction with the 
outcome.

Although fungal balls are uncommon, asymptomatic patients 
with this condition are at risk of progressing to invasive fungal 
sinusitis over time, potentially leading to fatal outcomes [12]. 
This risk can be heightened by surgical procedures involving 
the sinus wall. Therefore, careful observation is crucial prior to 
sinus surgery, such as malarplasty, both during the preoperative 
surgical planning stage and when inspecting for abnormal in-
flammation or infections at the surgical site. Complications can 
be mitigated through targeted preoperative evaluations and 
treatment.

NOTES
Conflict of interest
No potential conflict of interest relevant to this article was re-
ported.

Funding
None. 

Ethical approval
The report was approved by the Institutional Review Board of 
Konyang University Hospital (IRB No. 2023-06-014).

Patient consent
Written informed consent was obtained from the patient to use 
and publish her images.

ORCID
Keun Hyung Kim	 https://orcid.org/0000-0003-3895-9850
Hoon Kim	 https://orcid.org/0000-0003-1261-9743
Soo Yeon Lim	 https://orcid.org/0000-0002-2954-2191
In Chang Koh	 https://orcid.org/0000-0002-5902-5670

Author contributions
Conceptualization: In Chang Koh. Data curation; Formal anal-
ysis: Keun Hyung Kim. Methodology; Project administration; 
Visualization: In Chang Koh. Writing - original draft: Keun 
Hyung Kim. Writing - review & editing: In Chang Koh. Investi-
gation: Keun Hyung Kim. Resources: Keun Hyung Kim. Soft-
ware: Keun Hyung Kim. Supervision: Hoon Kim, Soo Yeon 
Lim. Validation: Soo Yeon Lim, In Chang Koh.

 

REFERENCES
1.	 Jiang RS, Huang WC, Liang KL. Characteristics of sinus fungus 

ball: a unique form of rhinosinusitis. Clin Med Insights Ear Nose 
Throat 2018;11:1179550618792254. 

2.	Uri N, Cohen-Kerem R, Elmalah I, Doweck I, Greenberg E. 
Classification of fungal sinusitis in immunocompetent pa-
tients. Otolaryngol Head Neck Surg 2003;129:372-8.

3.	Ait-Mansour A, Pezzettigotta S, Genty E, Faulcon P, Lecanu JB. 
Evaluation of the prevalence and specificities of asymptomatic 
paranasal sinus aspergillosis: retrospective study of 59 cases. Eur 
Ann Otorhinolaryngol Head Neck Dis 2015;132:19-23. 

4.	Aparicio C, Manresa C, Francisco K, Claros P, Alandez J, Gon-
zalez-Martin O, et al. Zygomatic implants: indications, tech-
niques and outcomes, and the zygomatic success code. Peri-
odontol 2000 2014;66:41-58. 

5.	Cohen MN, Thalle SR. The unfavorable result in plastic sur-
gery: avoidance and treatment. 4th. Thieme; 2018.

6.	 Seo MY, Lee SH, Ryu G, Hong SD, Kim HY, Dhong HJ, et al. 
Clinical pattern of fungal balls in the paranasal sinuses: our ex-
perience with 70 patients. Eur Arch Otorhinolaryngol 2019;276: 
1035-8. 

7.	Dhong HJ, Jung JY, Park JH. Diagnostic accuracy in sinus fun-
gus balls: CT scan and operative findings. Am J Rhinol 2000; 
14:227-31. 

8.	 Naros A, Peters JP, Biegner T, Weise H, Krimmel M, Reinert S. 
Fungus ball of the maxillary sinus-modern treatment by osteo-
plastic approach and functional endoscopic sinus surgery. J Oral 
Maxillofac Surg 2019;77:546-54. 

9.	Cho JA, Roh YJ, Son HR, Choi H, Lee JW, Kim SJ, et al. Assess-
ment of the biofilm-forming ability on solid surfaces of peri-
prosthetic infection-associated pathogens. Sci Rep 2022;12: 
18669. 

10.	 Kim DW, Lee SH, Choi JH, Hwang JH, Kim KS, Lee SY. Rela-
tionship between midfacial fractures and maxillary sinus pa-
thology. Arch Craniofac Surg 2023;24:117-23. 

11.	 Ji SY, Kim SS, Kim MH, Yang WS. Surgical Methods of Zygo-
maticomaxillary Complex Fracture. Arch Craniofac Surg 2016; 
17:206-10. 

12.	 Kim YK, Kim HJ, Kim HY, Cha J, Lee JY, Chung SK, et al. Ex-
trasinonasal infiltrative process associated with a sinonasal 
fungus ball: does it mean invasive fungal sinusitis? Diagn In-
terv Radiol 2016;22:347-53. 

https://doi.org/10.1177/1179550618792254
https://doi.org/10.1177/1179550618792254
https://doi.org/10.1177/1179550618792254
https://doi.org/10.1016/S0194-59980301304-4
https://doi.org/10.1016/S0194-59980301304-4
https://doi.org/10.1016/S0194-59980301304-4
https://doi.org/10.1016/j.anorl.2013.10.006
https://doi.org/10.1016/j.anorl.2013.10.006
https://doi.org/10.1016/j.anorl.2013.10.006
https://doi.org/10.1016/j.anorl.2013.10.006
https://doi.org/10.1111/prd.12038
https://doi.org/10.1111/prd.12038
https://doi.org/10.1111/prd.12038
https://doi.org/10.1111/prd.12038
https://doi.org/10.1007/s00405-018-5258-z
https://doi.org/10.1007/s00405-018-5258-z
https://doi.org/10.1007/s00405-018-5258-z
https://doi.org/10.1007/s00405-018-5258-z
https://doi.org/10.2500/105065800779954446
https://doi.org/10.2500/105065800779954446
https://doi.org/10.2500/105065800779954446
https://doi.org/10.1016/j.joms.2018.10.010
https://doi.org/10.1016/j.joms.2018.10.010
https://doi.org/10.1016/j.joms.2018.10.010
https://doi.org/10.1016/j.joms.2018.10.010
https://doi.org/10.1038/s41598-022-22929-z
https://doi.org/10.1038/s41598-022-22929-z
https://doi.org/10.1038/s41598-022-22929-z
https://doi.org/10.1038/s41598-022-22929-z
https://doi.org/10.7181/acfs.2023.00283
https://doi.org/10.7181/acfs.2023.00283
https://doi.org/10.7181/acfs.2023.00283
https://doi.org/10.7181/acfs.2016.17.4.206
https://doi.org/10.7181/acfs.2016.17.4.206
https://doi.org/10.7181/acfs.2016.17.4.206
https://doi.org/10.5152/dir.2015.15417
https://doi.org/10.5152/dir.2015.15417
https://doi.org/10.5152/dir.2015.15417
https://doi.org/10.5152/dir.2015.15417

