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Abstract

Objective: To describe patient characteristics, indications for surgery, operative techniques, perioperative outcomes, and
long-term results, thereby contributing local evidence to guide future surgical management in similar high-burden
settings.

Methods: This retrospective study was conducted at the Department of Thoracic Surgery, Services Hospital, Lahore,
Pakistan, reviewing all patients who underwent surgery for pulmonary fungal or cavitary lung diseases between January
2005 and December 2024. Of 580 patients evaluated, 415 met the inclusion criteria for surgical intervention. Data
regarding demographics, comorbidities, operative details, postoperative complications, and long-term outcomes were
analyzed using SPSS version 26.

Results: Among the 415 operated patients, 271 (65.3%) were males and 144 (34.7%) females, with a mean age of 45.1 +
13.4 years. A history of prior pulmonary tuberculosis was present in 250 patients (60.2%), hepatitis C in 183 (44%), and
diabetes mellitus in 144 (34.6%). Lobectomy was the most frequently performed procedure (58.1%), followed by
segmentectomy (17.3%) and cavernostomy (12.8%). The major postoperative complications included prolonged air leak
(8.7%), empyema (5.3%), and bronchopleural fistula (3.4%). The overall in-hospital mortality rate was 2.4%. At follow-
up, 92% of patients achieved complete cessation of hemoptysis and marked symptomatic improvement.

Conclusion: Surgical management of pulmonary fungal and cavitary lung diseases is safe and effective when performed
in experienced centers. Despite technical challenges, especially in post-tuberculous lungs, operative intervention provides
durable control of symptoms and excellent long-term outcomes with acceptable morbidity and mortality.
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Introduction

Pulmonary disease caused by filamentous fungi, most
commonly Aspergillus species, presents a wide clinical
spectrum ranging from asymptomatic colonization and
simple aspergilloma to chronic cavitary disease and
life-threatening invasive pulmonary aspergillosis. The
global burden of pulmonary aspergillosis has increased
with the rising prevalence of post-tuberculosis lung
cavities, chronic obstructive pulmonary disease, and
immunocompromised states, especially in developing
countries where tuberculosis remains endemic."” In
such settings, aspergillosis continues to be a significant
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cause of recurrent hemoptysis, chronic infection, and
respiratory morbidity.

Surgical management retains a vital role in the treatment
of localized pulmonary fungal disease. Resection or
cavity-directed procedures are often indicated for massive
or recurrent hemoptysis, failure of medical therapy, or
to eradicate persistent fungal cavities.** Advances in
perioperative care, antifungal therapy, and surgical
techniques have led to marked improvements in outcomes,
with contemporary reports showing perioperative
mortality rates below 5% in experienced centers.”
However, surgery for aspergilloma remains technically
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demanding due to dense pleural adhesions, distorted
hilar anatomy, and poor pulmonary reserve, especially
in patients with post-tuberculous or fibrotic lungs.*
Such challenges contribute to higher rates of prolonged
air leak, empyema, and postoperative respiratory com-
promise in complex cases.

The clinical presentation and operative risk are strongly
influenced by the type of aspergilloma. Simple asper-
gillomas occurring in an intact parenchyma are associated
with favorable outcomes following limited resections,
while complex or “secondary’ aspergillomas developing
in previously diseased or destroyed lungs carry substan-
tially higher morbidity.'® Careful patient selection,
optimization of pulmonary function, and the use of
perioperative antifungal prophylaxis are essential to
achieving good results.

In Pakistan, where tuberculosis remains highly preva-
lent, post-tuberculous cavitary disease provides a fertile
substrate for Aspergillus colonization. Institutional
reports from the region have demonstrated that surgical
resection, when performed in specialized thoracic units,
achieves effective symptom control and long-term cure
with outcomes comparable to international experience.™”
Nevertheless, there remains limited long-term data
from high-volume centers documenting operative
management strategies and outcomes for fungal and
cavitary lung diseases in our setting.

This study aims to review and analyze the 20-year
experience of the Department of Thoracic Surgery at
Services Hospital Lahore (2005-2024) in the operative
management of aspergilloma, invasive fungal disease,
and other cavitary pulmonary conditions. The objective
is to describe patient characteristics, indications for
surgery, operative techniques, perioperative outcomes,
and long-term results, thereby contributing local evi-
dence to guide future surgical management in similar
high-burden settings.

Methods

Study Design and Setting: This retrospective obser-
vational review study was conducted at the Department
of Thoracic Surgery, Services Hospital, Lahore; a high-
volume tertiary-care and teaching center that serves as a
regional referral unit for complex thoracic diseases.
The study reviewed the institutional experience in the
operative management of pulmonary aspergilloma,
invasive fungal disease, and other cavitary lung lesions
over 20 years (January 2005 to December 2024).

The department routinely maintains detailed surgical
logs, patient records, and electronic data, allowing for
comprehensive retrieval of demographic, clinical,
operative, and follow-up information.

Patient Selection: All adult patients (218 years) who
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underwent surgical intervention for radiologically and/or
microbiologically confirmed pulmonary fungal or
cavitary lung disease during the study period were
included. Patients with incomplete or missing clinical
records, massive bilateral fungal or cavitatory disease,
FEV1 <1 liter or poor cardio-pulmonary reserve for
surgery, unfit for general anesthesia, active, untreated
pulmonary tuberculosis and detection of malignancy
in the post-operative duration were excluded from the
study.

Patients were stratified into four diagnostic categories
based on radiological, operative, and histopathological
findings: Simple aspergilloma — a single, thin-walled
cavity containing a mobile fungal ball in an otherwise
preserved lung parenchyma. Complex aspergilloma—
cavity formation within a fibrotic, post-tuberculous, or
structurally destroyed lung. Invasive fungal disease —
tissue invasion confirmed histopathologically, typically
associated with necrotic or immunocompromised lungs.
Other cavitary lesions — non-fungal, post-infectious,
or chronic suppurative cavities requiring resection or
debridement.

A total of 580 patients were evaluated for fungal and
cavitary lung disease, of whom 415 met the inclusion
criteria and underwent surgical management.

Preoperative Evaluation: All patients underwent a
comprehensive preoperative assessment, including:

*  Contrast-enhanced CT chest to delineate the extent
of disease, pleural adhesions, and vascular anatomy.

*  Routine blood investigations (complete blood
count, liver and renal function tests).

*  Pulmonary function testing (PFTs) to assess opera-
tive risk, particularly in post-tuberculous or fibrotic
lungs.

*  Bronchoscopy for airway assessment and exclusion
of'endobronchial lesions when indicated.

*  Microbiological and histopathological studies
(sputum, bronchoalveolar lavage, or intraoperative
biopsy) to confirm fungal etiology.

Surgical Technique and Perioperative Management:
All operations were performed by consultant thoracic
surgeons under general anesthesia with single-lung
ventilation. The standard posterolateral thoracotomy
was used in the majority of cases; video-assisted thora-
coscopic surgery (VATS) was selectively employed
in the later years for localized lesions without dense
adhesions.

Dense pleural adhesions, commonly encountered in
post-tuberculous and complex cases, were managed
through a mixture of blunt, sharp and extrapleural dis-
section. Depending on the extent of the disease and
pulmonary reserve, the following procedures were
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performed: lobectomy (most frequent procedure), seg-
mentectomy or wedge resection, pneumonectomy in
extensive unilateral disease, cavernostomy or decorti-
cation in patients with limited functional reserve or
pleural involvement.

Intraoperative fungal cultures were routinely obtained.
Intraoperative hemostasis was meticulously achieved,
given the frequent presence of hypertrophied collateral
vessels and adhesions.

All patients received perioperative antifungal therapy
—most commonly voriconazole or itraconazole—for
3 months postoperatively, tailored according to micro-
biological results and clinical course.

Postoperative Care and Follow-up: Patients were extu-
bated immediately after surgery, where feasible, and
managed in a high-dependency or intensive care setting
for at least 24 to 48 hours. Chest tubes were maintained
until full lung re-expansion and drainage reduction.

Follow-up evaluations were performed at 2 weeks, 1
month, 3 months, and subsequently every 6 months,
including clinical assessment, chest imaging, and eva-
luation for recurrence or complications. Long-term
data were collected on symptom relief, recurrence of
hemoptysis, and survival.

Outcome Measures: Primary outcomes included; control
or cessation of hemoptysis, Incidence of major post-
operative complications, such as prolonged air leak
(>7 days), empyema, bronchopleural fistula (BPF), or
respiratory failure. Secondary outcomes included;
length of hospital stay, 30-day operative mortality,
long-term recurrence of fungal infection and symptom
improvement and overall survival.

Statistical Analysis: All data were analyzed using IBM
SPSS Statistics version 26. Continuous variables were
presented as mean + standard deviation (SD) or median
(interquartile range), as appropriate, while categorical
variables were summarized as frequencies and percen-
tages.

Comparative analysis between simple and complex
aspergilloma and invasive versus non-invasive disease
groups was performed using: Student’s t-test or Mann
— Whitney U test for continuous variables, and chi-

square (X’) or Fisher’s exact test for categorical variables.

Multivariate logistic regression was applied to identify
independent predictors of postoperative complications,
including age, comorbidities, procedure type, and disease
category. A p-value < 0.05 was considered statistically
significant.

Results

Actotal of 580 patients presented between January 2005
and December 2024 with fungal and cavitary lung
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diseases, of whom 415 patients underwent surgical
management at the Department of Thoracic Surgery,
Services Hospital, Lahore.

Among the 415 operated cases, there were 271 males

(65.3%) and 144 females (34.7%), with a mean age of
45.1+13.4years (range: 1874 years).

A history of previous pulmonary tuberculosis was
presentin 250 patients (60.2%), while hepatitis C infec-
tion was documented in 183 patients (44.1%). Chronic
obstructive pulmonary disease (COPD) and diabetes
mellitus were noted in 56 (13.5%) and 144 (34.6%)
patients, respectively. Many patients had multiple
comorbidities. A total of 72 patients (17.3%) were
current or former smokers.

The predominant presenting symptom was hemoptysis,
seen in 374 patients (90.1%), including 149 (35.9%)
with at least one episode of massive hemoptysis (>300
mL/24 h). Other common symptoms included chronic
cough (182; 43.9%), dyspnea (97; 23.4%), and low-
grade fever (54; 13.0%).

Table 1: Baseline Demographic and Clinical
Characteristics (N=415)

. n (%) or
Variables Mean £ SD
Age (Years) 45.1+134
(range: 18—
74)
Sex
* Male 271 (65.3)
* Female 144 (34.7)
History Of 250 (60.2)
Pulmonary
Tuberculosis
Smoking History 72 (17.3)
Comorbidities
e Hepatitis C 183(44.1%)
e COPD 56 (13.5)
e Diabetes 144 (34.6)
mellitus
e Hypertension 48 (11.6)
Primary Symptom
e Hemoptysis 374 (90.1)
e Massive 149 (35.9)
hemoptysis
(>300 mL/24 h)
e Chronic cough 182 (43.9)
e Dyspnea 97 (23.4)
e Fever 54 (13.0)
Duration Of 15.6 £10.2
Symptoms (Months)
Mean Preoperative 60.7+12.9
FEV1 (% Predicted)
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The mean duration of symptoms before surgery was
15.6 £ 10.2 months. Preoperative pulmonary function
testing (available in 362 patients) showed a mean FEV+
=60.7+12.9% predicted, indicating moderate functional
limitation in most cases.

Chest CT revealed a fungal ball within a thick-walled
cavity in 273 patients (65.8%), and destroyed or fibrotic
lung with multiple cavities in 142 (34.2%)).

Right-sided disease predominated (226; 54.5%), followed
by left-sided (176; 42.4%), and bilateral involvement
in 13 (3.1%).

Classification based on imaging and histopathology
diagnosis were; simple aspergilloma: 128 (30.8%),
complex aspergilloma: 211 (50.8%), invasive fungal
disease: 42 (10.1%), other cavitary lesions (non-fungal):
34(8.2%)

Microbiological or histopathological confirmation of
Aspergillus spp. was achieved in 342 cases (82.4%).

Table 2: Radiologic and Pathologic Disease
Classification

Parameter n (%)

Disease Simple aspergilloma 128 (30.8)

Type Complex aspergilloma 211 (50.8)
Invasive fungal disease 42 (10.1)
Other post-infectious 34 (8.2)
cavitary lesions

Side of * Right lung 226 (54.5)

Disease * Left lung 176 (42.4)
* Bilateral 13 (3.1)
Confirmed Aspergillus spp. 342 (82.4)

(histopathology/microbiolo
gy)

The posterolateral thoracotomy approach was used in
367 patients (88.4%), VATS in 34 (8.2%), and combined
approach, VATS converted to openin 14 (3.4%).

Type of procedure performed were; lobectomy in 192
(46.3%) patients followed by segmentectomy/Wedge
resection in 73 (17.6%) patients, pneumonectomy in
51(12.3%), cavernostomy or open-window thoracostomy
in 49 (11.8%), and decortication with cavity deroofing
in50(12.0%) patients.

Dense pleural adhesions were encountered in 327 patients
(78.8%), and destroyed lung was noted in 98 (23.6%).
The mean operative time was 182 + 52 minutes, and
the mean estimated blood loss was 740 + 340ml. Intra-
operative complications (mostly vascular injury or air-
entry difficulty) occurred in 27 patients (6.5%), all
managed without intraoperative mortality.

Page -18

Table 3: Operative Procedures and Intraoperative
Findings

. n (%) or
Variable Mean = SD
Surgical * Posterolateral 367 (88.4)
Approach thoracotomy
* VATS 34 (8.2)
* Combined/extended 14 (3.4)
approach
Type Of * Lobectomy 192 (46.3)
Procedure » Segmentectomy/ 73 (17.6)
Wedge resection
* Pneumonectomy 51(12.3)
» Cavernostomy/ 49 (11.8)
Open-window
thoracostomy
* Decortication with 50 (12.0)
cavity deroofing
Dense Pleural 327 (78.8)
Adhesions
Destroyed Lung 98 (23.6)
Mean Operative 182+ 52
Time (Minutes)
Estimated Blood 740 £ 340
Loss (ml)
Intraoperative 27 (6.5)
Complications

The mean duration of chest-tube drainage was 4.9 +2.5
days, and the mean postoperative hospital stay was 9.2
+ 4.6 days. Overall postoperative morbidity occurred
in 123 patients (29.6%), distributed as follows: pro-
longed airleak (>7 days) observed in49 (11.8%) patients,
empyema in 21 (5.1%), bronchopleural fistula in 15
(3.6%), respiratory failure or re-intubation in 23 (5.5%),
wound infection in 19 (4.6%), and postoperative hemorr-
hage needing re-exploration in 7 (1.7%) patients. The
30-day mortality rate was 3.4% (14 patients), predomi-
nantly among those undergoing pneumonectomy for
destroyed or invasive disease.

Morbidity was significantly higher in complex asper-
gilloma and invasive fungal disease (38.7%) compared
with simple aspergilloma (15.6%) (p=0.002). Prolonged
air leak and BPF were more frequent in patients with
preoperative FEV, <55% (p=10.01) and in those with
extensive pleural adhesions (p=0.03).

Follow-up data were available for 367 patients (88.4%),
with a median follow-up of 48 months (range 6—180
months).

Peri- and postoperative antifungal therapy was adminis-
tered to 381 patients (91.8%)—most commonly vori-
conazole (237; 57.1%), itraconazole (108; 26.0%),
and amphotericin B (36; 8.7%). At the last follow-up,
complete symptom relief was achieved in 324 patients
(88.3%), partial relief in 30 (8.2%), and persistent or

Vol. 07, Issue 01 January - March 2026



J Pak Soc Intern Med

recurrent symptoms in 13 (3.5%). Radiologic or micro-
biologic recurrence of fungal disease occurred in 19
patients (5.2%), mostly after cavernostomy or limited
resection. Recurrent hemoptysis was documented in
17 (4.6%), commonly from contralateral or residual
disease. Five-year and ten-year survival rates were
93.1% and 85.4%, respectively.

Table 4: Postoperative Outcomes and Long-Term
Follow-up

n (%) or
Outcome Mean<SD
Duration Of Drainage (Days) 6.9+3.5
Chest Tube
Length Of Days 11.2+5.6
Hospital Stay
Postoperative Overall 123 (29.6)
Morbidity * Prolonged air leak (>7 49 (11.8)
days)
* Empyema 21 (5.1)
* Bronchopleural fistula 15 (3.6)
* Respiratory failure/re - 23 (5.5)
intubation
* Wound infection 19 (4.6)
* Postoperative 7 (1.7)
hemorrhage/re -
exploration
30-Day 14 (3.4)
Mortality
Median Follow - Months 48 (range:
Up Duration 6-180)
Adjuvant * Voriconazole 237 (57.1)
Antifungal * [traconazole 108 (26.0)
Therapy * Amphotericin B 36 (8.7)
Complete 324(88.3)*
Symptom Relief
Recurrence Of 19 (5.2)
Fungal Disease
Recurrent 17 (4.6)
Hemoptysis
Five-Year 93.1%
Survival Rate
Ten-Year 85.4%

Survival Rate

On multivariate logistic regression, significant predictors
of postoperative complications included: complex
aspergilloma (OR =2.4, p =0.006), pneumonectomy
(OR=3.1,p=10.008), FEV, < 50% predicted (OR =
2.2, p=0.02), and presence of dense pleural adhesions
(OR=1.9,p=0.04)

Surgical management of pulmonary aspergilloma and
cavitary fungal disease in this large 20-year series
achieved excellent long-term symptom control and low
mortality (3.4%). Overall morbidity was 29.6%, mainly
related to prolonged air leak and empyema. Complex

Vol. 07, Issue 01 January - March 2026

aspergilloma, extensive pleural adhesions, and poor
preoperative pulmonary reserve were major predictors
of complications. Lobectomy and anatomic segmen-
tectomy offered durable cure in most cases, whereas
cavernostomy provided palliation in high-risk or poor-
reserve patients but carried higher recurrence rates.

Discussion

The present study represents one of the largest single-
institution experiences from Pakistan evaluating the
operative management of pulmonary aspergilloma,
invasive fungal disease, and related cavitary lung con-
ditions over a two-decade period. Our findings confirm
that surgical treatment remains a cornerstone of manage-
ment in localized fungal lung disease, achieving exce-
llent symptom control and low mortality when performed
in specialized thoracic units.

In our cohort of 415 surgically managed patients, the
mean age was 45 years, with a male predominance
(65.3%). This demographic profile is comparable to
regional studies from high tuberculosis (TB) burden
countries, where post-tuberculous cavitary disease
remains the major predisposing factor for aspergilloma
formation.”*" A history of prior pulmonary tuberculosis
was present in 60.2% of our patients—closely mirroring
reports from Karachi (Pakistan) by Rizvi et al., who
found 63% of aspergilloma patients with prior TB,"
and consistent with Indian series reporting TB rates
between 55-70%."" Comorbid conditions such as
diabetes mellitus (34.6%) and hepatitis C infection
(44%) were frequent in our population, reflecting the
high prevalence of these conditions in Pakistan and
their potential contribution to postoperative morbidity.
The relatively young age at presentation compared to
Western data (where mean age often exceeds 55 years)
may be attributed to earlier onset of TB and environ-
mental exposure in developing regions."

The majority of patients underwent surgery for recurrent
or massive hemoptysis, a finding consistent with inter-
national data where hemoptysis is reported as the domi-
nant indication in over 70% of cases.™" Lobectomy was
the most commonly performed procedure, followed
by segmentectomy and cavernostomy. Although mini-
mally invasive (VATS) approaches were introduced
in later years, dense adhesions and destroyed lung paren-
chyma continued to necessitate open thoracotomy in
most cases—a trend also seen in similar series from
India, China, and South Korea."™"” Complex aspergillo-
mas comprised the majority of our cohort and were
associated with higher intraoperative blood loss, pro-
longed air leak, and increased postoperative compli-
cations. These findings align with prior studies showing
that complex or secondary aspergillomas, often arising
in fibrotic or post-tuberculous lungs, carry higher sur-
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gical risk than simple forms.™

Our overall postoperative complication rate (approxi-
mately one-third of patients) and prolonged air leak
incidence are comparable to those reported in other
high-volume thoracic centers.”"” The rates of empyema
and bronchopleural fistula, though notable, were sig-
nificantly lower in later years, likely due to improve-
ments in perioperative care, use of antifungal prophylaxis,
and refined surgical technique. The 30-day mortality
remained below 5%, consistent with international
standards and supporting the safety of surgery in care-
fully selected patients.” Cavernostomy and decorti-
cation offered good palliation in patients with limited
pulmonary reserve who were poor candidates for ana-
tomical resection, echoing findings from Kim et al.
and Farid et al., who demonstrated favorable symptom
relief and acceptable recurrence rates with limited
procedures in high-risk groups.'**

Long-term follow-up revealed excellent control of
hemoptysis and symptomatic improvement in the
majority of patients, with recurrence rates below 10%.
These outcomes are in line with studies from Europe
and Japan reporting durable benefits after complete
resection and postoperative antifungal therapy.” Our
protocol of routine postoperative antifungal prophylaxis
(voriconazole or itraconazole) for 3 months may have
contributed to the low recurrence observed, as supported
by similar regimens recommended in recent guide-
lines.

In developing countries such as Pakistan, the dual burden
of tuberculosis and chronic pulmonary disease provides
an ongoing reservoir for fungal colonization. Despite
limited resources, our experience shows that with appro-
priate surgical expertise, outcomes can match those
of advanced international centers. Previous national
reports, including those from Karachi and Rawalpindi,
have highlighted similar success with surgery as the
definitive modality for localized aspergilloma.” Our
study further strengthens this evidence base through
its large sample size, extended follow-up, and compre-
hensive documentation of complications and outcomes.

The retrospective design and reliance on hospital records
pose inherent limitations, including potential data
omissions and loss to long-term follow-up. Moreover,
non-operative cases were excluded, limiting generali-
zation to the broader aspergillosis population. Nonethe-
less, this large-scale dataset provides valuable insight
into surgical management trends, outcomes, and evol-
ving practices over two decades in a high TB-burden
setting.

Conclusion

Surgical intervention remains the definitive treatment
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for localized pulmonary aspergilloma and chronic
cavitary fungal disease, particularly in patients presenting
with recurrent hemoptysis or failure of medical therapy.
Outcomes in our 20-year institutional experience
demonstrate low mortality and durable symptom control
comparable to international standards. Continued
emphasis on early referral, multidisciplinary manage-
ment, and postoperative antifungal therapy is essential
to optimize outcomes in resource-limited, high-preva-
lence regions.

Ethical Approval: The IRB/EC approved this study
via letter no. IRB/2025/1696/SIMS dated November
07,2025.

Conflict of Interest:

Funding Source:

None
None

Authors’ Contribution

MSN: Conception.

ZS: Design of the work.

HI, SR, MSM: Data acquisition, analysis, or interpre-
tation.

ZS, HI, SR, MSM: Draft the work.

MSN: Review critically for important intellectual
content.

All authors approve the version to be published.

All authors agree to be accountable for all aspects of
the work.

References

1. KoushaM, Tadi R, Soubani AO. Pulmonary aspergillosis:
a clinical review. Eur Respir Rev. 2011;20(121):156-
74.

2. Denning DW, Pleuvry A, Cole DC. Global burden of
chronic pulmonary aspergillosis as a sequel to pulmo-
nary tuberculosis. Bull World Health Organ. 2011; 89
(12):864-72.

3. RegnardJF, Icard P, Nicolosi M, Spagiarri L, Magdeleinat
P, Jauffret B, Levasseur P. Aspergilloma: a series of 89
surgical cases. Ann Thorac Surg. 2000;69(3):898-903.

4. Muniappan A, Tapias LF, Butala P, Wain JC, Wright
CD, Donahue DM, et al. Surgical therapy of pulmonary
aspergillomas: a 30-year North American experience.
Ann Thorac Surg. 2014;97(2):432-8.

5. ChenQK, Jiang GN, Ding JA. Surgical treatment for
pulmonary aspergilloma: a 35-year experience in the
Chinese population. Interact Cardiovasc Thorac Surg.
2012;15(1):77-80.

6. Judson MA, Stevens DA. The treatment of pulmonary
aspergilloma. Curr Opin Investig Drugs. 2001; 2(10):
1375-7.

7.  Babatasi G, Massetti M, Chapelier A, Fadel E, Macchiarini
P, Khayat A. Surgical treatment of pulmonary aspergi-

lloma: current outcome. J Thorac Cardiovasc Surg.
2000;119(5):906-12.

Vol. 07, Issue 01 January - March 2026



10.

I1.

12.

13.

14.

15.

16.

J Pak Soc Intern Med

Sameer M, David N, Rao VM, Benjamin SR, Gnana-
muthu BR, Mohammad A. Surgical management of
pulmonary aspergilloma-12 years' experience from a
tertiary care centre in India. Indian J Thorac Cardiovasc
Surg.2021;37(4):402-10.

Nabi MS, Chaudhary A, Ayyaz DM, Musharaf MS,
Bashir F. Treatment of Pulmonary Aspergilloma-Is
Surgery A Safe Option? A Review of 289 Cases at Two
Centers in Pakistan. Esculapio. 2019;15(1):42-6.

Farid S, Mohamed S, Devbhandari M, Kneale M,
Richardson M, Soon SY, et al. Results of surgery for
chronic pulmonary Aspergillosis, optimal antifungal
therapy and proposed high risk factors for recurrence--
a National Centre's experience. J Cardiothorac Surg.
2013;8:180.

Ahmad T, Ahmed SW, Hussain N, Rais K. Clinical
profile and postoperative outcome in patients with
simple and complex aspergilloma of lung. J Coll Physi-
cians Surg Pak.2010;20(3):190-3.

Brik A, Salem AM, Kamal AR, Abdel-Sadek M, Essa
M, El Sharawy M, et al. Surgical outcome of pulmonary
aspergilloma. Eur J Cardiothorac Surg. 200834 (4):
882-5.

Tashiro M, Takazono T, Izumikawa K. Chronic pulmo-
nary aspergillosis: comprehensive insights into epide-
miology, treatment, and unresolved challenges. Ther
Adv Infect Dis. 2024;doi: 10.1177/20499361241253751.

Kosmidis C, Denning DW. The clinical spectrum of
pulmonary aspergillosis. Thorax. 2015;70(3):270-7.

AydogduK, Incekara F, Sahin MF, Giilhan SS, Findik
G, Tastepe I. Surgical management of pulmonary asper-
gilloma: clinical experience with 77 cases. Turk J Med
Sci.2015;45(2):431-7.

Jiang C, DaiJ, Bao'Y, Jiang G, Zhu 'Y, Zhang P. Surgical
Treatment of Pulmonary Aspergilloma: A 13-year
Experience From a Single Clinical Center. Ann Thorac
Surg. 2022;114(1):311-8.

Vol. 07, Issue 01 January - March 2026

17.

18.

19.

20.

21.

22.

23.

24.

25.

Elanwar MA. Outcome of Surgery for Chronic Pul-
monary Aspergillosis, Collaborated Experience of Four
Centers within the Kingdom of Saudi Arabia (KSA).
Clin Surg. 2020; 5:2738.

Tamkeviciute L, Tumenas A, Zaveckiene J, Irion K,
Franquet T, Radike M. Different forms of pulmonary
aspergillosis: A pictorial essay. Eur J Radiol. 2024; 171:
111290.

Shirakusa T, Ueda H, Saito T, Matsuba K, Kouno J,
Hirota N. Surgical treatment of pulmonary aspergilloma
and Aspergillus empyema. Ann Thorac Surg. 1989;
48(6):779-82.

Ruiz Junior RL, de Oliveira FH, Piotto BL, Muniz FA,
Cataneo DC, Cataneo AJ. Surgical treatment of pulmo-
nary aspergilloma. J Bras Pneumol. 2010;36(6):779-
83.

Lee JG, Lee CY, Park IK, Kim DJ, Chang J, Kim SK.
Pulmonary aspergilloma: analysis of prognosis in
relation to symptoms and treatment. J Thorac Cardiovasc
Surg. 2009;138(4):820-5.

Kanaujia R, Singh S, Rudramurthy SM. Aspergillosis:
an Update on Clinical Spectrum, Diagnostic Schemes,
and Management. Curr Fungal Infect Rep. 2023;doi:
10.1007/s12281-023-00461-5.

Gazzoni FF, Severo LC, Marchiori E, Irion KL, Guima-
rdes MD, Godoy MC, et al. Fungal diseases mimicking
primary lung cancer: radiologic-pathologic correlation.
Mycoses. 2014;57(4):197-208.

Cesar JM, Resende JS, Amaral NF, Alves CM, Vilhena
AF, Silva FL. Cavernostomy x resection for pulmonary
aspergilloma: a 32-year history. J Cardiothorac Surg.
2011;6:129.

Yang J, Liu C, Li J, Chen X, Wang B, Zhang J, et al.
Effects of postoperative antifungal therapy on the
recurrence of Aspergillus infection after pulmonary
aspergilloma resection: a prospective, randomized, con-
trolled, single-center, 24-month, open-label, parallel
group trial. BMC Infect Dis. 2025;25(1):895.

Page -21



	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25

