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Abstract

Background: Intragastric balloons (IGBs) are temporary endoscopic devices used for weight management in patients with
obesity; while bacterial colonization of IGBs is well recognized, fungal infection remains rarely reported. Case Presentation: We
describe a 24-year-old male who developed candidal infection of an intragastric balloon after completing a 14-day course of
dexamethasone (8 mg daily), equivalent to approximately 53 mg of prednisone daily, prescribed for presumed allergic rhinitis.
Six weeks after balloon placement for obesity management (body mass index [BMI]: 37.2 kg/m3, he presented with epigastric
discomfort, nausea, and intermittent vomiting. Upper gastrointestinal endoscopy revealed extensive white-cream fungal plaques
covering the balloon surface with mild surrounding mucosal erythema. Microbiological analysis of gastric aspirate confirmed
Candida albicans (>10° colony-forming units [CFU]/mL) on culture, with positive potassium hydroxide (KOH) preparation and
Periodic Acid-Schiff (PAS) staining. The balloon was removed endoscopically and the patient was treated with fluconazole (400
mg loading dose, then 200 mg daily for 14 days), with complete symptom resolution within five days and eradication confirmed
on repeat endoscopy and culture at four weeks. Conclusion: This case illustrates that even short-term corticosteroid therapy can
predispose patients with an indwelling IGB to opportunistic fungal colonization. Clinicians should maintain a high index of
suspicion for fungal infection in IGB patients who develop new gastrointestinal symptoms during or after immunosuppressive
therapy, and early endoscopic evaluation, balloon removal, and antifungal therapy achieve favorable outcomes.
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1. Introduction

Intragastric balloons have emerged as a minimally invasive  safe, complications including nausea, vomiting, gastric ulcer-
option for weight management in patients with obesity who  ation, and balloon deflation have been documented. [4, 5, 13]
have failed conservative measures. These devices are typically ~ Microbial colonization of IGBs has been reported, predomi-
maintained for 6-12 months and work through gastric volume nantly involving bacterial species. However, fungal infections
restriction and early satiety induction. [1-3] While generally
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remain exceedingly rare, with limited literature on their occur-
rence and management. [3, 8, 9]

Corticosteroids are known to suppress cell-mediated im-
munity, increasing susceptibility to opportunistic infections,
particularly fungal pathogens. [7, 10] We present a unique
case of fungal colonization of an intragastric balloon in a
young patient following short-term dexamethasone therapy.

2. Case Scenario

2.1. Initial Presentation

A 24-year-old male presented to the gastroenterology clinic
with a three-day history of epigastric discomfort, nausea, and
intermittent vomiting. He reported no hematemesis, melena, or
fever. The patient had undergone intragastric balloon placement
six weeks prior for obesity management (BMI: 37.2 kg/m?).

2.2. Medical History

1) Obesity: Long-standing, failed multiple dietary interven-
tions.

2) Intragastric Balloon: Fluid-filled saline balloon, placed
6 weeks prior to presentation.

3) Recent Medication: Dexamethasone 8 mg daily for 14
days, prescribed by another physician for presumed al-
lergic rhinitis.

4) No history of: Diabetes mellitus, immunodeficiency,
chronic infections, or previous fungal infections.

2.3. Medication History

Two weeks prior to symptom onset, the patient was pre-
scribed dexamethasone 8 mg daily by an otolaryngologist for
management of persistent nasal symptoms initially thought to
be allergic rhinitis. He completed a 14-day course, with the
last dose taken three days before his current presentation.

2.4. Clinical Examination

1) Vital Signs: Temperature 37.1<C, BP 128/76 mmHg, HR
82 bpm.

2) General: Alert, not in acute distress.

3) Abdominal Examination: Mild epigastric tenderness, no
guarding or rebound, normal bowel sounds.

4) Oral Examination: No evidence of oral thrush.

2.5. Endoscopic Findings

Upper gastrointestinal endoscopy was performed and re-
vealed:
1) Intragastric balloon in situ, properly positioned in the
gastric fundus.
2) Multiple white-cream colored patches and plaques ad-
herent to the balloon surface.
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3) Mild surrounding gastric mucosal erythema.
4) No ulceration or balloon deflation noted.
5) Gastric mucosa otherwise normal.

2.5.1. In Situ Endoscopic Findings (Figures 1-3)

The endoscopic examination revealed striking findings con-
sistent with severe fungal colonization: the intragastric bal-
loon was properly positioned within the gastric fundus, with
extensive white to cream-colored plaques and patches cover-
ing significant portions of the balloon surface. Fungal colonies
appeared as confluent areas interspersed with discrete smaller
plaques, with irregular borders and varying thickness. The un-
derlying balloon surface remained intact without evidence of
deflation or rupture. Surrounding gastric mucosa demon-
strated mild inflammatory changes with erythema, but no gas-
tric ulceration, erosions, or bleeding was noted, and normal
peristaltic activity was observed.

Figure 1. Endoscopic view of the intragastric balloon showing ex-
tensive white-cream fungal plaques with a smooth balloon contour;
the endoscope tip is visible in the field.

Figure 2. Close-up endoscopic view demonstrating confluent white-
yellowish fungal colonies with irregular borders and mild surround-
ing gastric mucosal erythema.
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Figure 3. Endoscopic view highlighting the distribution of fungal
colonization across the balloon surface, showing confluent and scat-
tered plaque patterns typical of Candida infection.

2.5.2. Post-Removal Macroscopic Examination
(Figure 4)

The removed balloon demonstrated dramatic gross patho-
logical changes: extensive dark brown to black discoloration
covering large surface areas, with dense, tenacious fungal bio-
film firmly adherent to the balloon material. The fungal colo-
nies formed thick, leathery deposits that resisted mechanical
removal, and surface texture was markedly altered from
smooth to rough and irregular. The dramatic color change
from the typical transparent/translucent balloon appearance to
dark brown-black indicated heavy fungal burden and possible
biofilm maturation. Balloon integrity was maintained despite
severe colonization, with an estimated 60—70% of the total
balloon surface area affected by visible fungal growth.

The contrast between the endoscopic appearance (white-
cream plaques) and the post-removal appearance (dark brown-
black deposits) likely represents different stages of fungal colo-
nization and biofilm development, with the darker appearance
indicating mature, densely organized fungal communities.

Figure 4. Gross specimen photograph of the removed intragastric
balloon showing extensive dark brown-black discoloration with ad-
herent fungal biofilm covering large portions of the surface.

2.6. Investigations

2.6.1. Laboratory Studies

1) Complete Blood Count: WBC 9,200/pL (normal differ-
ential).

2) C-Reactive Protein (CRP): 12 mg/L (mildly elevated).

3) Renal and liver function: Within normal limits.

4) HIV serology: Negative.

5) Fasting glucose: 92 mg/dL.

2.6.2. Microbiological Studies

1) Gastric aspirate collected during endoscopy.

2) Direct microscopic examination with KOH preparation:
Positive for fungal elements (budding yeasts and pseu-
dohyphae).

3) Fungal culture: Candida albicans isolated (>10° CFU/mL).

4) Bacterial cultures: Negative for pathogenic organisms.

5) Antifungal susceptibility testing: Sensitive to flucona-
zole, itraconazole, and amphotericin B.

2.6.3. Histopathology

1) Brush cytology from balloon surface showed numerous
fungal organisms consistent with Candida species with
characteristic budding yeast forms.

2) PAS (Periodic Acid-Schiff) stain: Positive, confirming
fungal elements.

3) Balloon surface material examination: Dense fungal bio-
film with mixed morphological forms (yeast and pseu-
dohyphal elements).

4) No malignant cells identified.

2.7. Case Study Analysis

2.7.1. Diagnosis

Primary Diagnosis: Fungal infection (Candida albicans) of
intragastric balloon.

Contributing Factor: latrogenic immunosuppression sec-
ondary to corticosteroid therapy.

2.7.2. Pathophysiology

The development of severe fungal colonization in this case

can be attributed to multiple synergistic factors:

1) Corticosteroid-Induced Immunosuppression: Dexame-
thasone suppresses T-cell mediated immunity and im-
pairs neutrophil function, creating favorable conditions
for opportunistic fungal infections. Even short-term use
(2 weeks) at moderate-to-high doses can significantly in-
crease infection risk. The dose of 8 mg daily represents
substantial immunosuppression, equivalent to approxi-
mately 53 mg of prednisone daily. [7, 10, 11]

2) Foreign Body Presence and Biofilm Formation: The in-
tragastric balloon serves as an ideal substrate for micro-
bial adherence and complex biofilm formation. As
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demonstrated in Figure 4, the heavy dark brown-black
discoloration represents mature, multilayered biofilm
with extensive fungal communities that confer protec-
tion against host immune responses and increase re-
sistance to antifungal agents.

3) Altered Gastric Environment: The presence of the bal-
loon may alter gastric pH, motility, and mucosal integ-
rity, potentially reducing local antimicrobial defenses
and facilitating fungal colonization.

4) Candida Pathogenicity and Virulence Factors: Candida
albicans possesses adhesins, biofilm-forming capability,
morphological switching between yeast and hyphal
forms, and protease/phospholipase production that en-
hance tissue invasion. [6, 12]

5) Progressive Colonization Pattern: The images reveal a
continuum of fungal growth from early colonization
(white-cream plaques seen endoscopically) to mature,
organized biofilm (dark brown-black deposits on the re-
moved specimen), indicating progressive fungal prolif-
eration over time.

2.7.3. Management Strategy

Immediate Management:

1) Balloon Removal: Given the symptomatic infection and fun-
gal colonization, early balloon removal was recommended
and performed endoscopically without complications.

2) Antifungal Therapy: Fluconazole 400 mg loading dose,
followed by 200 mg daily for 14 days, initiated immedi-
ately after balloon removal, in line with standard treat-
ment guidelines for candidiasis. [17]

3) Symptomatic Management: Proton pump inhibitor
(omeprazole 40 mg daily) and antiemetics as needed.

Follow-Up Management:

1) Clinical reassessment at 1 week: Complete resolution of
symptoms.

2) Repeat endoscopy at 4 weeks: Normal gastric mucosa,
no residual infection.

3) Fungal culture from gastric aspirate: Negative.

4) Counseling regarding alternative weight management
strategies.

2.7.4. Clinical Outcome

The patient experienced complete resolution of symptoms
within 5 days of balloon removal and antifungal therapy initi-
ation. Follow-up endoscopy confirmed eradication of the fun-
gal infection with healing of gastric mucosa. The patient was
subsequently enrolled in a comprehensive weight manage-
ment program including dietary counseling, behavioral ther-
apy, and supervised exercise.

3. Discussion

This case represents a rare complication of intragastric bal-
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loon therapy and highlights several important clinical consid-
erations.

3.1. Incidence and Risk Factors

Fungal colonization of intragastric balloons is rarely re-
ported in the literature, with most microbial complications in-
volving bacterial organisms. [3, 8, 9] Large device-safety
analyses report major complication rates below 1.5% and
mortality below 0.1% for IGBs overall, indicating that fungal
colonization, though uncommon, represents a clinically im-
portant and likely underrecognized subset of these complica-
tions. [14-16] Risk factors for fungal infection in IGB patients
include:

1) Immunosuppressive therapy (corticosteroids, chemo-

therapy, biologics). [10, 11]

2) Diabetes mellitus with poor glycemic control. [6]

3) Prolonged antibiotic use altering the gastric microbiome

4) Underlying immunodeficiency states

5) Proton pump inhibitor use (controversial). [9]

3.2. Corticosteroid Effect

Even short-term corticosteroid therapy, as in this case, can
significantly impair immune function. Dexamethasone at 8
mg daily for 14 days represents substantial immunosuppres-
sion, equivalent to approximately 53 mg of prednisone daily.
This level of exposure is sufficient to increase opportunistic
infection risk, particularly for fungal pathogens like Candida
species. [7, 10, 11]

3.3. Clinical Implications

1) Screening: Patients with IGBs who require corticoster-
oid therapy should be counseled about infection risks
and monitored closely.

2) Prophylaxis: In patients requiring prolonged immuno-
suppression, consideration should be given to antifungal
prophylaxis or early balloon removal.

3) Early Recognition: New gastrointestinal symptoms in
IGB patients with immunosuppression should prompt
early endoscopic evaluation.

4) Management Approach: Balloon removal combined
with appropriate antifungal therapy represents the defin-
itive treatment for established fungal infection.

3.4. Literature Review

A review of the literature reveals very few published cases
of fungal IGB infections. Most reports describe isolated cases
of bacterial or fungal colonization, biofilm formation, or bal-
loon hyperinflation attributed to gas-producing organisms,
most commonly Candida species. [8, 9] This paucity of fungal
infection reports may reflect the true rarity of the condition,
underdiagnosis in asymptomatic patients, or limited routine
endoscopic surveillance in IGB patients.
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4. Conclusion

This case demonstrates that fungal infection of intragastric
balloons, though rare, can occur in patients receiving immu-
nosuppressive therapy, even with short-term corticosteroid
use. The combination of a foreign body and compromised im-
munity creates favorable conditions for opportunistic fungal
colonization. Clinicians should maintain heightened aware-
ness of this potential complication, particularly in patients re-
quiring corticosteroid therapy. Early recognition, prompt bal-
loon removal, and appropriate antifungal treatment ensure fa-
vorable outcomes. This case underscores the importance of
careful patient selection for IGB placement and ongoing sur-
veillance for infectious complications in at-risk populations.

5. Recommendations

Based on this case, we propose the following preventive

and clinical practice measures:

1) Conduct a thorough medical history assessment before
IGB placement, including medication review.

2) Avoid IGB placement in patients requiring chronic im-
munosuppression.

3) Consider early balloon removal if significant immuno-
suppressive therapy becomes necessary.

4) Consider antifungal prophylaxis in high-risk patients.

5) Provide enhanced patient education regarding infection
warning signs.

6) Maintain a high index of suspicion: new gastrointestinal
symptoms in IGB patients with recent immunosuppres-
sion warrant prompt endoscopic evaluation, and man-
agement requires both balloon removal and systemic an-
tifungal therapy.

Abbreviations

IGB Intragastric Balloon

BMI Body Mass Index

BP Blood Pressure

HR Heart Rate

CRP C-Reactive Protein

WBC White Blood Cell (count)

KOH Potassium Hydroxide

PAS Periodic Acid-Schiff

CFU Colony-Forming Unit

HIV Human Immunodeficiency Virus
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