[image: Frontiers Logo]Intracranial Candida parapsilosis infection occurring 2 years after burr-hole drainage for chronic subdural hematoma: a case report

CASE REPORT
published: 29 July 2026
doi: 10.3389/bjbs.2026.16761
[image: image2]
Intracranial Candida parapsilosis infection occurring 2 years after burr-hole drainage for chronic subdural hematoma: a case report
Junfeng Li*, Shaohua Lin, Wei Liu, Pengpeng Li and Lei Luo
Department of Neurosurgery, Xi’an Aerospace Hospital of Northwest University, Xi’an, Shaanxi, China
*Correspondence:
 Junfeng Li, ljf-1029@163.com
Received: 10 April 2026
Accepted: 20 July 2026
Published: 29 July 2026
Citation:
Li J, Lin S, Liu W, Li P and Luo L (2026) Intracranial Candida parapsilosis infection occurring 2 years after burr-hole drainage for chronic subdural hematoma: a case report. Br. J. Biomed. Sci. 83:16761. doi: 10.3389/bjbs.2026.16761
Background
Chronic subdural hematoma (CSDH) is a common condition affecting patients undergoing neurosurgical treatment for which burr-hole drainage remains the standard treatment. Postoperative fungal infections following this procedure are extremely rare, but can lead to severe consequences.
Case Description
A 66-year-old male with a history of hypertension and schizophrenia underwent bilateral burr-hole drainage for bilateral frontotemporoparietal CSDH at another hospital 2 years prior to presentation. In the intervening years following this procedure, he experienced recurrent headaches, developed involuntary tongue protrusion and limb shaking, and suffered one episode of seizure 10 days before admission. Imaging suggested recurrence and possible organization of the bilateral CSDH. Bilateral craniotomy for hematoma evacuation was performed. Intraoperative examination revealed the organization and thickening of the subdural hematoma membrane, with a maximum thickness of approximately 1 cm. Postoperative pathological examination unexpectedly revealed structures suggestive of fungal hyphae. Subsequent cerebrospinal fluid culture confirmed the presence of Candida parapsilosis infection, establishing the definitive etiological diagnosis. The patient was successfully cured through surgical evacuation, antifungal therapy consisting of sequential voriconazole and fluconazole treatment, temporary lumbar drainage, and comprehensive management of complications, although the course of hospitalization was further complicated by intestinal obstruction, pneumonia, and bacteremia.
Conclusion
This report describes a rare case of intracranial C. parapsilosis infection occurring 2 years after burr-hole drainage for the management of a CSDH. This case highlights the diagnostic challenges associated with delayed postoperative fungal infections and emphasizes the importance of pathological examination when encountering atypical surgical findings. A multidisciplinary approach combining aggressive surgical debridement with targeted antifungal therapy is crucial for achieving a favorable outcome.
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INTRODUCTION
Chronic subdural hematoma is a common condition affecting patients undergoing neurosurgery and is particularly prevalent among older adults. Burr-hole drainage has become the preferred treatment for CSDH, as it is a relatively simple, minimally invasive procedure with a generally good safety profile. Secondary intracranial fungal infection following CSDH surgery is exceedingly rare. Fungal infections of the central nervous system (CNS) are among the diseases with the highest global morbidity and mortality, but are relatively uncommon, accounting for less than 5% of all CNS infections [1]. In several retrospective cohorts, Aspergillus species were identified as a leading cause of fungal CNS infections [2, 3], and they are the primary pathogens associated with infections following neurosurgical procedures—particularly transsphenoidal surgery—potentially from Aspergillus contamination of the paranasal sinuses [4]. Morioka et al. previously reported a case of cerebral aspergillosis occurring 2.5 years after burr-hole drainage for CSDH, with a clinical course resembling a brain tumor [5]. Candida parapsilosis is an important non-albicans Candida species that has been increasingly reported as a cause of infections among immunocompromised patients, neonates, and patients with indwelling devices in recent years [6]. This species has a particular affinity for artificial materials and can form biofilms on plastic surfaces, making it a significant cause of device-associated infections [7]. C. parapsilosis has been found to cause CNS infections, including meningitis, ventriculitis, and brain abscesses [8, 9]. Device-related CNS infections caused by C. parapsilosis have been reported in both infants and adults, with amphotericin B or fluconazole comprising standard treatment regimens for affected patients [10]. To the best of our knowledge, no previous report has described intracranial C. parapsilosis infection occurring years after burr-hole surgery for CSDH. Here, we present such a case, diagnosed 2 years postoperatively. Diagnosis was established through pathological examination of the organized hematoma membrane obtained during the second surgery and subsequent CSF culture. This case report and associated literature review aim to detail the clinical characteristics, diagnostic pitfalls, and treatment strategies for this rare but serious complication.
CASE DESCRIPTION
The patient was a 66-year-old male with a history of hypertension and schizophrenia. He had no history of immunodeficiency disorders and had not received glucocorticoids or immunosuppressive agents. Two years prior to presentation, he underwent bilateral burr-hole drainage at another hospital for management of bilateral frontotemporoparietal CSDH. Intraoperative drainage was limited, and his postoperative course was uneventful, with no fever incidence. The drain was removed 48 h post-surgery, and good wound healing was observed, with eventual discharge after symptomatic improvement. Over the 2 years following this procedure, the patient experienced recurrent, progressively worsening headaches, accompanied by involuntary tongue protrusion and limb shaking. His body temperature remained normal. Ten days before admission to our hospital, he suffered a generalized tonic-clonic seizure that resolved spontaneously after approximately two minutes.
Review of computed tomography (CT) scans performed at the other hospital before and after the initial surgery 2 years earlier revealed persistent bilateral hematomas (Figures 1A,B). Upon admission, cranial CT revealed bilateral frontotemporoparietal CSDH of inhomogeneous density, including hyperdense areas, and a significant mass effect (Figure 1C). These hyperdense areas were suspected to represent the organization of the chronic hematoma. Given the patient’s progressive symptoms, which were attributed to persistent brain compression caused by the organized hematoma, it was concluded after discussion that burr-hole drainage or conservative management would not effectively drain the hematoma or relieve brain compression. Preoperative evaluation revealed no surgical contraindications, with serum immunoglobulin levels (IgG, IgA, IgM) that were within normal ranges. After appropriate preoperative preparation, the patient underwent bilateral frontotemporoparietal craniotomy for hematoma evacuation under general anesthesia. Intraoperatively, the hematoma membrane was found to be abnormally thickened and organized, measuring up to 1 cm at its thickest point, with a leathery, tough consistency. The cavity contained a small amount of yellowish fluid and abundant organized material with a “sandy” appearance (Figure 2). These intraoperative findings differed from a typical CSDH case such that the hematoma membrane and its contents were sent for postoperative pathological examination. Craniotomy achieved substantial removal of the membrane and cavity contents.
[image: Panel of four labeled brain CT scan images (A, B, C, and D) shows axial cross-sections with varying grayscale and clarity. White outlines represent the skull, and differences in tissue definition and artifact patterns are visible between the scans.]FIGURE 1 | (A) CT scan performed before the initial burr-hole drainage surgery 2 years prior, showing hyperdense areas. (B) CT scan performed 1 week after the initial burr-hole drainage procedure, showing persistent bilateral subdural collections. (C) Preoperative cranial CT scan before craniotomy, showing bilateral frontotemporoparietal chronic subdural hematomas of inhomogeneous density, including hyperdense areas and a significant mass effect. (D) Follow-up CT scan on postoperative day 40, showing good re-expansion of the brain parenchyma in the operative area.[image: Left-side clinical photograph shows an exposed surgical site with visible muscle, bone, and tissues, marked with reference lines and an “L” label. Right-side photograph displays another exposed surgical area with irregular bone surface, sutures, and an “R” label. Both images depict intraoperative anatomical structures for comparison.]FIGURE 2 | Intraoperative view during the craniotomy procedure. After opening the dura mater and incising the outer membrane of the hematoma, contents with a sandy-like consistency were visible (blue dashed arrow), with significant localized thickening of the hematoma membrane (black arrow).Postoperatively, the patient was transferred to the intensive care unit (ICU) with a low-grade fever and a decreased level of consciousness (lethargy). Empirical antibiotic therapy with ceftriaxone was initiated. The intraoperatively placed subdural drain drained approximately 200 mL of hemorrhagic fluid daily and was removed on postoperative day (POD) 3. On POD 5, histopathological examination of the resected membrane revealed fibrous connective tissue with hyaline degeneration, hemosiderin deposition, and structures suggestive of fungal hyphae on hematoxylin and eosin (H&E) staining (Figures 3A,B); however, special fungal stains, including Grocott’s methenamine silver (GMS) and periodic acid-Schiff (PAS) staining, were not performed due to technical constraints at the treating institution. Given these atypical findings, a multidisciplinary team meeting was convened. Then a lumbar puncture was performed, and CSF analysis revealed a total nucleated cell count of 1,098 × 106/L, a white blood cell (WBC) count of 98 × 106/L, 9.2% mononuclear cells, and 90.8% polymorphonuclear cells. Serum (1→3)-β-D-glucan testing was positive. Empirical antifungal therapy with voriconazole was initiated. In light of the potential for fungal dissemination within the now widely opened subdural cavity, a lumbar drain was placed for continuous CSF drainage.
[image: Panel A shows a histological section with a blue arrow indicating fungal elements in necrotic tissue. Panel B presents another tissue section stained for microorganisms with red and black arrows highlighting dense areas of fungal cells and inflammatory infiltrate. Panel C displays a microscopic view of clustered oval yeast cells stained dark blue. Panel D contains a mass spectrometry identification report with a spectrum and text indicating the organism Candida parapsilosis and an identification score.]FIGURE 3 | (A) Postoperative pathological examination revealed fibrous connective tissue with hyaline degeneration and hemosiderin deposition (blue arrow). (B) Fungal hyphae (red arrow) and fungal spores (black arrow) were visible on pathological examination. (C) CSF culture revealed fungal spores visible under microscopy. (D) Matrix-assisted laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF MS) results were positive for Candida parapsilosis.On POD 6, follow-up magnetic resonance imaging (MRI) revealed reduction of the subdural hematoma, with no definitive evidence of intraparenchymal abscess or meningitis. To exclude hematogenous fungal dissemination, three serial blood culture sets were performed at 24-h intervals. Each set was inoculated concurrently into aerobic, anaerobic, and fungal blood culture bottles. After an extended incubation period of 14 days, all cultures were negative for fungal growth, effectively ruling out concomitant fungemia. To exclude the possibility of contamination during the sampling process, sterile saline was used as a negative control in all fungal cultures. Furthermore, only those isolates that were recovered from at least two independent specimens were considered to represent true pathogens. Microbiological identification of the fungal pathogen was performed by initially inoculating the CSF specimen onto Sabouraud dextrose agar and incubating the samples at 35 °C. After 48 h, colonies were observed with a creamy-white, smooth, glistening appearance. Gram staining revealed ovoid budding yeast-like cells. Further identification was performed using matrix-assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF MS) (bioMérieux, Marcy-l'Étoile, France). The isolate was identified as Candida parapsilosis at a confidence level of 99.9%. Direct microscopic examination of the CSF sediment after Gram staining also revealed the presence of fungal spores. Due to the low volume of the CSF specimen, antifungal susceptibility testing was not performed. On POD 8, CSF culture revealed fungal spores visible under microscopy, and MALDI-TOF MS results were positive for C. parapsilosis (Figures 3C,D). Antifungal therapy was then switched to targeted treatment with fluconazole (400 mg daily). The patient developed diarrhea, which was attributed to enteral nutrition rather than fluconazole. To prevent secondary intracranial infection, the lumbar drain was removed after 5 days. A repeat lumbar puncture on POD 12 showed significant improvement in CSF parameters, with an intracranial pressure (ICP) of 120 mmH2O, a WBC count of 8 × 106/L (75% mononuclear cells), glucose levels at 1.99 mmol/L, and protein levels at 3,086 mg/L. Subsequent CSF cultures were negative.
The patient’s hospital course was complicated by abdominal distension, paralytic ileus, pneumonia, and bacteremia, all of which were successfully managed with supportive care and targeted antibiotics. A follow-up CT scan on POD 40 showed near-complete absorption of the subdural fluid collection and good re-expansion of the brain parenchyma in the operative area (Figure 1D). As of POD 42, CSF parameters had continued to improve. After completing 8 weeks of antifungal therapy, the patient was discharged with only mild residual involuntary tongue protrusion and no headaches or limb shaking. At 3 months post-discharge, the patient remained asymptomatic, with no recurrence of headache or seizure, and no clinical or radiological evidence of recurrent infection. A summary of the patient’s clinical course is presented in Figure 4.
[image: Medical timeline graphic showing a patient’s course over two years, including surgical drainage of chronic subdural hematomas, recurrent symptoms, seizure, craniotomy, ICU care, detection and treatment of fungal infection, lumbar punctures, antifungal switch, imaging and CSF findings, and recovery milestones.]FIGURE 4 | Timeline of the treatment course.DISCUSSION
This case report presents a rare instance of intracranial C. parapsilosis infection discovered 2 years after burr-hole drainage for CSDH management, with a diagnostically challenging course. The rarity and delayed presentation of this case prompted us to systematically review the literature pertaining to postoperative fungal infections of the CNS. Previous studies have identified Candida albicans and C. parapsilosis as the predominant pathogens associated with postoperative Candida CNS infections, with common risk factors including prolonged indwelling drainage, broad-spectrum antibiotic use, and immunocompromised status [11]. A 12-year retrospective review of post-neurosurgical Candida CNS infections revealed that, despite their extremely low incidence, the associated mortality rate exceeds 30%, and diagnostic delays are common [12]. The pathogenic mechanisms underlying iatrogenic fungal CNS infections have been systematically delineated, highlighting surgery, indwelling devices, and contaminated materials as the three principal sources of pathogen introduction [13]. Among published reports, the case most analogous to ours involved an adult patient with a C. parapsilosis ventriculoperitoneal (VP) shunt infection, which similarly necessitated device removal and extended antifungal therapy [14]. Another autopsy-confirmed case of C. albicans meningoencephalitis following vestibular schwannoma surgery presented with an indolent course and ultimately proved fatal owing to delayed diagnosis, underscoring the critical importance of early pathological diagnosis, as achieved in our patient [15]. Additionally, a case of cerebral aspergillosis occurring 2.5 years after burr-hole drainage for CSDH has been described, which closely parallels our case in terms of latency and surgical approach, albeit with a different pathogen [5]. Other reports have documented instances of brain abscess and shunt-related meningitis caused by C. parapsilosis [8, 16]. To our knowledge, this is the first reported case of intracranial C. parapsilosis infection diagnosed 2 years after burr-hole drainage for CSDH, with confirmation by both histopathology and CSF culture.
The clinical presentation in this case was insidious and non-specific, characterized by progressive headache, movement disorder, and a single seizure, without overt signs of infection such as high fever. This indolent course is typical of chronic fungal infections and can easily be mistaken for recurrence or organization of the original hematoma [5]. The 2-year latency period is particularly noteworthy, as it suggests that fungal elements can remain dormant within the hematoma cavity, which may offer an immune-privileged microenvironment that provides protection against host immune-mediated detection. The key to diagnosis in this case was histopathological examination of the surgically excised membrane. Although preoperative imaging suggested organization, it was unable to distinguish between a sterile organized hematoma and an infected one. Atypical findings—such as an abnormally thickened or granulomatous membrane—should prompt immediate submission of tissue for pathological and microbiological studies, including fungal staining and culture [5, 9]. CSF analysis and culture provided postoperative diagnostic confirmation. Initial CSF profiling revealed marked polymorphonuclear pleocytosis, elevated protein levels, and low glucose, consistent with infection but not specific for fungal infection. When feasible, CSF testing for (1→3)-β-D-glucan can provide rapid screening for fungal infection and has significant value for preemptive diagnosis of iatrogenic fungal CNS infections [10]. Definitive identification relied on CSF culture and MALDI-TOF MS confirmation of C. parapsilosis.
Several conditions may present with similar clinical and imaging features, including recurrent organized chronic subdural hematoma (OCSH) without infection, inflammatory membrane formation, subdural empyema, neoplastic processes, and sterile postoperative changes [17]. Recurrent OCSH is a rare subtype of CSDH with an incidence of 0.3%–6.5% among all chronic subdural hematoma cases, typically lacking systemic signs of infection and showing progressive enlargement with internal septations on imaging [18, 19]. Histopathologically, the outer membrane evolves through progressive fibrosis mediated by transforming growth factor-beta (TGF-β) signaling [20]. In this patient, the 2-year latency and absence of fever were initially suggestive of simple organization, but the leathery membrane with sandy material was not pathognomonic. Definitive diagnosis relied on histopathology revealing fungal hyphae and CSF culture positive for C. parapsilosis [5]. Inflammatory membrane formation secondary to hemorrhage or prior surgery may cause fibrotic thickening [20], but could not explain the fungal elements [21]. Subdural empyema is a rare neurosurgical emergency with mortality as high as 28% [22, 23], most often presenting acutely with fever and rapid deterioration. In contrast, our patient’s indolent 2-year course, absence of purulent exudate, and CSF culture positive for C. parapsilosis but negative for bacterial growth excluded this diagnosis [24]. Neoplastic processes were ruled out by follow-up MRI and histopathological examination [25, 26]. Sterile postoperative changes usually occur within weeks to months; however, delayed fungal infection has been reported [27]. Progressive worsening over 2 years with positive culture confirmed active infection.
C. parapsilosis is a common commensal of the human skin with a well-characterized ability to form biofilms on medical devices, making it an important pathogen in healthcare-associated infections [6]. CNS infections caused by this organism are very rare, with previous reports primarily focusing on shunt-related or post-neurosurgical infections [7, 9, 10]. Bhalla et al. described device-associated CNS C. parapsilosis infection in a 6-month-old infant with hydrocephalus [9]. Basson et al. reported the first case of C. parapsilosis brain abscess in a 15-year-old female [8]. The present case expands the known clinical spectrum, demonstrating that C. parapsilosis can cause chronic infection localized within an organized subdural hematoma years after surgery, even without long-term implant retention. Based on the clinical features and supporting literature, we propose a multifactorial model for the 2-year latency. The most likely source is iatrogenic contamination during initial burr-hole drainage, as neurosurgical procedures are the most common iatrogenic route for fungal entry into the CNS [13]. C. parapsilosis may gain access via the patient’s skin, surgeon’s gloves, or contaminated instruments [6]. The hematoma cavity is relatively enclosed and lacks effective immune surveillance, allowing even a small inoculum to establish a protected niche [10]. Although drain placement lasted only 48 h, C. parapsilosis can form biofilms on plastic surfaces [9, 14]. Biofilm fragments or colonized fungi can persist after drain removal and serve as a reservoir for late-onset infection [12]. The chronic subdural hematoma cavity constitutes a hypoxic, iron-rich microenvironment that suppresses local immunity, and the thickened membrane (up to 1 cm) physically sequesters fungi, protecting them from host immune surveillance and antifungal agents. This explains the patient’s 2-year asymptomatic course, with no fever and negative blood cultures, and underscores why diagnosis was only established after membrane resection—mirroring previous reports of occult fungal proliferation [15]. Although direct evidence is lacking, preventable iatrogenic factors—such as inadequate skin antisepsis or contamination during drain care—cannot be excluded. Strict adherence to aseptic protocols, minimization of indwelling device duration, and avoidance of contamination are core preventive measures [13].
Managing intracranial fungal infections requires combined medical and surgical approaches. Craniotomy served dual purposes: mass effect relief and reduction of fungal burden by resecting the infected membrane. Antifungal selection should be guided by species identification and susceptibility testing, when possible. Voriconazole offers broad-spectrum coverage, but for fluconazole-susceptible C. parapsilosis, fluconazole is the drug of choice, offering good CNS penetration [6, 9]. Amphotericin B has limited CNS access [8]. Lumbar drainage reduces fungal load and enables response monitoring, though it carries an infection risk [9]. Antifungal therapy alone is often insufficient; surgical resection of infected membranes and removal of contaminated devices are essential [11, 12]. Similar success has been reported with device removal and fluconazole for shunt-related C. parapsilosis infections [14]. A fatal case was attributed to diagnostic delay [15]. Despite systemic complications, a favorable outcome in the present case resulted from multidisciplinary collaboration [10]. Risk factors include immunocompromised status, diabetes, corticosteroids, malignancy, recent neurosurgery, and indwelling devices [6, 9, 10]. Prevention focuses on strict aseptic technique, minimizing drain duration, and avoiding contamination [10]. Our patient had normal immunoglobulin levels and no immunosuppressive therapy, suggesting surgery itself was the primary risk factor. This single case report has inherent limitations. These findings cannot be generalized. The exact route of infection could not be determined. Antifungal susceptibility testing was not performed. Therapy was based on empirical considerations, supported by: (1) C. parapsilosis isolates generally being fluconazole-susceptible [6, 28]; (2) fluconazole achieving CSF concentrations approximately 70%–80% of serum levels [29]; and (3) favorable clinical and microbiological response. Lack of susceptibility testing further limits generalizability. GMS and PAS staining were not performed due to technical constraints. Diagnosis was supported by H&E findings suggestive of fungal hyphae and confirmed by CSF culture and MALDI-TOF MS. Biofilm formation assays and molecular typing were not performed. Long-term follow-up is required to monitor for late recurrence.
In summary, we report the first case of intracranial Candida parapsilosis infection occurring 2 years after burr-hole drainage for CSDH. This case highlights the diagnostic challenges of delayed postoperative fungal infections, which can masquerade as hematoma organization, and underscores the critical role of histopathological examination when atypical specimens are encountered. A multidisciplinary approach combining surgical debridement with prolonged antifungal therapy is key to a favorable outcome. This case represents a biomedical advance as the first evidence that C. parapsilosis can establish a latent intracranial infection within an organized subdural hematoma cavity for up to 2 years post-surgery—extending the recognized latency period for non-albicans Candida CNS infections and establishing histopathological examination of atypical surgical specimens as the essential diagnostic clue that should prompt directed microbiological testing in such delayed presentations.
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