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Background and Objectives Fungus ball is the most common type of fungal sinusitis com-
monly associated with good prognosis. However, postoperative results depending on the extent
of the lesion has not been investigated. This study aimed to identify differences in postopera-
tive results depending on the location and extent of the fungus ball.

Subjects and Method Medical records of 165 patients who underwent endoscopic sinus
surgery and who were diagnosed with fungus balls by biopsy from 2010 to 2019 were retro-
spectively reviewed. Patients were classified into four grades according to the location and ex-
tent of the fungus ball based on their endoscopic and CT findings. Poor outcome is defined as
any pathologic signs such as nasal secretion, granulation, and polyps or narrowing of the natu-
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ral ostium observed postoperatively according to Kennedy’s criteria, whereas good outcome
is defined as absence of pathologic signs.

Results A total of 23 patients were Grade 1, 38 Grade 2, 67 Grade 3, and 37 Grade 4. Grades
1 and 2 were mostly asymptomatic. However, as the location of the fungus ball became closer
to the natural ostium, patients complained postnasal drip and purulent discharge. Grades 3 and
4, who have much severe and more extensive lesions than those of Grades 1 and 2, had poor
outcome (p=0.007) and took longer time to completely recover (p<0.001).

Conclusion Wound healing was delayed and poor when the fungus ball was located closer to
the natural ostium of the maxillary sinus. Therefore, preoperative consultation using endoscop-
ic and CT findings could be useful for predicting their postoperative results.
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Fig. 1. A good and poor post operational outcome. Good outcome is characterized by a blood clot and packing material around the MMA
site (A), and the MMA site is well maintained without stenosis, granulation, and edema at 1 month (B) and 3 months (C) postoperatively.
Poor outcome status shows similar to (A) at 1 week postoperatively (D). However, the natural ostium of the maxillary sinus is narrowed and
poorly maintained after 1 month (E) to 3 months (F) postoperatively. op.: operation, MMA: middle meatal antrostomy.
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Fig. 2. Classification of Grade | to IV according to endoscopic and
CT findings. Grade | shows nothing significant on the endoscope
and only haziness at the maxillary sinus floor on CT (A). Grade Il
shows mucopus on endoscope and haziness extending to the mid-
dle portion of the maxillary sinus on CT (B). Grade Il has haziness
extended to the natural ostium of the maxillary sinus (C), and Grade
IV has extra sinus extension to the ostiomeatal unit area on CT (D).
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Table 1. Demographic data and comorbidities of patients with fun-
gus ball

No. of patients (%)
60.9+11.8 (28-85)
55:110 (33:67)
158:7 (95.8:4.2)
26:139 (15.8:84.2)
29:136 (17.6:82.4)
3:162(1.8:98.2)

Variables

Age (years)
Male:female
Unilateral:bilateral
Allergic rhinitis (Y:N)
Diabetes mellitus (Y:N)
Asthma (Y:N)

Alcohol (Y:N) 38:127 (23:77)
Smoking (Y:N) 12:153 (7.3:92.7)
Y:yes, N: ho
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Table 2. Relation between fungus ball extension Grade and demographic data and comorbidities

Grade | (n=23, %) Grade Il (n=38, %) Grade Il (n=67, %) Grade IV (n=37, %) p value

Age 63.5+10.0 59.3+11.6 60.97+12.3 60.85+11.8 0.619
Sex (M:F) 7:16 9:29 22:45 17:20 0.227
Follow up (weeks) 10.8+6.9 13.5+8.0 12.54+7.0 15.43+8.5 0.140
Allergic rhinitis 1(4.3) 8(21) 10 (14.9) 7 (18.9) 0.337
Bone thickness 15 (65.2) 26 (68.4) 48 (71.6) 28 (75.7) 0.825
Dental problem 11(47.8) 23 (60.5) 42 (64.2) 23 (63.2) 0.579
Operation time (minute) 32.3£14.7 30£12.7 30.5£17.8 35.1£13.7 0.484
Estimated blood loss (mL) 20.2+18.3 37.5+21.1 24.3+20.8 30.2+28.8 0.821
Diabetes mellitus 4(17.4) 5(13.2) 10 (14.9) 10 (27.0) 0.374
Asthma 0 1(2.6) 1(1.5 1(2.7) 0.857
Alcohol 1(4.3) 7(18.4) 18 (26.9) 12 (32.4) 0.061
Smoking 0 0 5(7.5) 7 (18.9) 0.007

Chi-square test and one-way analysis of variance test. M: male, F: female

Table 3. Distribution of chief complaints in patients with fungus ball according to fungus ball extension Grade

Grade | (n=23, %) Grade Il (n=38, %) Grade Il (n=67, %) Grade IV (n=37, %)
No symptoms 8 (34.8) 12 (31.6) 6(9) 4(10.8)
Postnasal drip 7 (30.4) 7(18.4) 10 (14.9) 2 (5.4)
Headache 3(13.0) 4(10.5) 12(17.9) 7(19)
Foul odor 2(8.7) 1(2.6) 5(7.5) 3(8.1)
Facial pain/fullness 1(4.3) 2 (5.3) 9(13.4) 3(8.1)
Nasal obstruction 1(4.3) 7 (18.4) 9(13.4) 10 (27.0)
Purulent rhinorrhea 1(4.3) 5(13.2) 13 (19.4) 5(13.5)
Etc. 0(0) 0(0) 3 (4.5) 3(8.1)

Table 4. Relation between fungus ball extension Grade and dental health conditions

Grade | (n=23, %) Grade Il (n=38, %) Grade Il (n=67, %) Grade IV (n=37, %) p value
Normal 12 (52.2) 15 (39.5) 24 (35.8) 14 (37.8) 0.579
Dental prosthesis 10 (43.5) 21 (55.3) 34 (50.7) 16 (43.2) 0.694
Implant 0(0) 1(2.6) 7 (10.4) 2 (5.4) 0.207
Periapical abscess 1(4.3) 1(2.6) 2(3.0) 5(13.5) 0.107

Chi-square test

Table 5. Relation between fungus ball extension Grade and prognosis, wound healing and touch up

Grade | (n=23) Grade Il (n=38) Grade lll (n=67) Grade IV (n=37) p value
Good 22 36 55 23
Poor 1 2 12 14
Wound healing (%) 95.7 94.7 82 62.1 0.005
Touch up 1 1 4 4
Clinical outcome (%) 95.65 97.36 94.02 89.18 0.251

Chi-square test
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Table 6. Outpatient clinic follow up period according to fungus ball
extension Grade

Grade | Grade ll Gradelll Grade IV o)
(n=23) (n=38) (n=67) (n=37) value
Weeks 10.5£2.8 10.9+3.6 151+6.7 163+6.8 0.001
Chi-square test
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Fig. 3. Overall recovery periods of fungus ball. When classified ac-
cording to grade, Grade 1 showed the shortest recovery time i.e.,
10.5+2.8 weeks, and Gade IV showed the longest time, i.e., 16.3+
6.8 weeks. In other words, the higher the grade, the fungus balls
were more closely located to the natural ostium of the maxillary si-
nus and the recovery time tended to become longer with statistical
significance (p=0.001).
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