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Abstract

Objective: To explore the clinical characteristics, diagnostic features, and comprehensive treatment
strategies of tracheobronchial mediastinal fistula caused by invasive Aspergillus combined with
mucormycosis. Methods: The clinical data of a patient with invasive Aspergillus combined with mu-
cormycosis were retrospectively analyzed, including imaging findings, bronchoscopic features, eti-
ological results, and treatment course, and relevant literature was reviewed. Results: The patient
presented with cough, sputum production, and dyspnea. Chest CT showed pulmonary infection with
abnormal airway structure and mediastinal gas shadows. Bronchoscopy revealed extensive muco-
sal necrosis, discontinuity of the airway wall, and multiple fistula openings, suggesting the formation
of tracheobronchial mediastinal fistula with severe airway stenosis. Pathological and microbiolog-
ical examinations confirmed Aspergillus and Mucor co-infection. After systemic antifungal therapy
combined with bronchoscopic airway intervention (stent implantation and local treatment), pul-
monary inflammation was partially improved; however, airway structural damage persisted and
stent displacement occurred repeatedly. During treatment, the patient developed a transient inflam-
matory exacerbation suggestive of an immune reconstitution-like response, which was alleviated
after corticosteroid therapy. Conclusion: Invasive Aspergillus combined with mucormycosis can lead
to severe airway destruction and tracheobronchial mediastinal fistula, which is a rare but critical
clinical condition. Bronchoscopy plays a key role in diagnosis. Comprehensive treatment combining
systemic antifungal therapy and airway intervention is required, and inflammatory reactions dur-
ing treatment should be closely monitored.
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Figure 1. Chest CT findings
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Figure 2. Bronchoscopic airway lesions and bronchoscopic interventions
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Figure 3. Timeline of disease progression, diagnosis, and treatment
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Table 1. Reported cases of airway-involved mucormycosis in the past decade
% 1. k10 FRRSENEERLERIRELD

SCHR ZREAL ERER SREREME SEMARTFR 4R

Kim M %5[7] XAE B PRI & 7 FET:
Poursadegh F £5[13] XHRE BE PRI E R HAEFFEAR A

Sayyadi A 55[15]  SCREAIFR LA BRI, ARG A B AR S BiG

Wang Y %[12] REREEXRE B PRI 3 SEERET K KK

Zheng Y Z:[16] _E BRI REVIIT A SVEFFA i

ESTAL _E PRI & TEBRNAN BiG

Ve UERRARBLIE” R R SCAR A SSUE BAR AT AT B SOROR SR OE IR, ARy CORMIER”
CRIEMNBFR” BRSCE R NIEA BREY TR, AMRNE O A S A DR .

R AR, SCRE RN NEREBHER GBS T B — @ 22T, "HEARFHEBEIRT
1) S B T B [ 14]

SR, PR TR FU R G H PR RF SR SURBE R SORE SN, I SRR S5 A5 w] e HH IR S 2R A% A6
PR 220 U0 A T kR KGR I RRE,  REMYE YT R (18] [19]. AB B e iR T i AR T M I Se 2 R BB
PR H S BLIRYT RIWCE AT et 2 R ILFEE S R, MHER—HRE RS — T, SFEFEHE
A EER IR RO U R, AT S AR R ] I IR SR AN s S — T, R R E SRR AR . &
REVE B A e A%, FLS S LA 2 A SU AR T o il B , 35T Rt — 2D U OB A I SRl 32 1R
MMM S BRAR e . Ak, EFH AU AR SO BRI SR P RE 2 b SRR A R A IR R 2

TETR IR, SRR, K. AR BT 3T e SCBRAR e PP AR R, B SUA T &
A I PR BB AN 2 LUK SR I E A 7 B R T S BORSF IR AN Y. AL T, AT T RE S 1
FE]ZINAE O R R SRR = T, R AIEHLSRATRE, SE AR S 2 4R <
A7 SR PR o

SeAh, SOREGAAEN UM AR SE B ZE 7 R FEVE R, G AT N R B BRa T I L ER AT
A SE RIS RINEAF I R R R B, IR R IR, (i B ) e S S
RA[20] [21]0 PR, FEARZEMESE A E G RRT T, SRR AT L SRR R GE RS e Mt
ITERETHE, SEEEREN NS RGPIAREIRYT, DLSEIA0E B 5 RG] i A H bx.

2.3. EAATT R IRIS BRI 5408

FERZBMEIERRERIIGIT o, REPUHIERIT S8, El T 8 MBIANIE . R k5
i, BRAEZGYNETT AT ME AR RS, DL & 4 & BT I MR & iR T S [2] [17].
FERT R IR 2% M SR NI AL L, PURBIAYT AMUFEIHR R, IS FaRmCE g, R
T3 SR AT IR B 2 JEE S % o

B IR TR FLR 2R R, HATIBA YRR R B N E IR AL, IR MPER R B /[
AR BE L PR TR I ) 4 RS IO DT i 1, (R R A rh ] 3 ) S A o 2R L, O R AR i
[2]. A EE ARSI RE A U AR AT URE R ™ BLAR R M A 5N, MRS K454
AR BT RESE RIS MG T IR 52 1%, DR BE R sh &S VRl FF S i B i6 7 7 %8 0 T TR R B AN 52 S84
A5 RSN TR =R TR 250, anSCvb R BRAERTFUR N, SCvb MR i BRI B R AP
U B E KR 32 [22] [23] A 88 AR BN 0D MG T e B RS g, $Ron FLAE TR & RO g

DOI: 10.12677/acm.2026.1641763 4901 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1641763

BT %

B — o BRI IME .

BeAh, BFARGILISERZ BT, RERSCASHERIIE, #al R G0A T ME AR B R 3% TR £
fif, BULBCA SCREE NSRRI EHLOE RS PR R B, AT SR ik B e ik & ez
#H[17] [20] [21] . % 5HWE 5 IR SE A NIETT TE BN FIE 4% ) = (2 28 1 B S e 1Y) B S A Rt 4

EARRERE, EPEREEITERET, B MBURA REIRR I sS04 5 R, AR
FAER] TR YL, T S B SR B S AR R R R (A AT 7 S . TSR g, TR
DAL 3 TR B G op 27 B BN 2508 B S Ak R BT I R AH B B G . W S A A R B, LA SE
BRSNS TSRS SE R R ZE B SRR R . RETEEARIEY: . WBR%. SCRERRIIIRIT IR
RLJE, T3 AR R IR AN M B T SRR R . FEAREI R, R VR YT IR R AL SRE I N SR
Blo S5E AR WA GL R R YE ,  HLZWE R PR IGIT SRR B W G, Sz B B R A T
A0 ) T A e R I O B SOE RO, A M A e g R S8R £R A 1iE (immune reconstitution in-
flammatory syndrome, IRIS) I PRAFAE[24] [25]0 (HFFSRIAATR, DA UEHEAIAS T A0 HERR e iR el
FoAb BRI R BISERIVER, R, 020 IRIS (1 980E B SR HI W R 7 7R 78 7 2l e Wi kb 2 b, FRR
FREIE . 0T 1 T s W R LGl AR AN 1 BB, & M PR YT AT RE Bh T s i R e
SN, AEHTHRAT S AE S A ML At e A HE VA B B AL I AT RE

3. BESIEKRE R

gib, RBHAUERFERYE, UHEMEEFEHERY, AGilRAE, SER AR LR
R, 2R E S B S BOR X — 2O R TT o IR LR AR SO S & DA <E 32
FUE LI IRION R 2R, 7 RAPIEERIT A b, 45 &N N KRR TT DBl g ) 5 <08
HAEMPHE HFR[17] [20] [21]-

RIS, ARSI 2SS R E R, W TSR B A2 vl ik 53000 R
LB RAW[22] [23]. [FIES, NEAGHTE G SRR BB RO R NI EILR, R RIS &g
BERE I ZE R, FEHERR R GSEAL 5 W2 ISR IR IG YT [24] [25]. DRI, BEXHZEEM MR 2R 2 51
IMRACLE G EBRRNE, DAR AT BRI B TS .

= FA
ARG H B RE B ERACEE R A St E(H it 'S : QYFY WZLL 42235).
SE Tk

[1] Algarihi, A., Kontoyiannis, D.P. and Ibrahim, A.S. (2023) Mucormycosis in 2023: An Update on Pathogenesis and
Management. Frontiers in Cellular and Infection Microbiology, 13, Article ID: 1254919.
https://doi.org/10.3389/fcimb.2023.1254919

[2] Cornely, O.A., Alastruey-lzquierdo, A., Arenz, D., Chen, S.C.A., Dannaoui, E., Hochhegger, B., et al. (2019) Global
Guideline for the Diagnosis and Management of Mucormycosis: An Initiative of the European Confederation of Medical
Mycology in Cooperation with the Mycoses Study Group Education and Research Consortium. Lancet Infectious Dis-
eases, 19, e405-e21.

[3] Cadena, J., Thompson, G.R. and Patterson, T.F. (2021) Aspergillosis: Epidemiology, Diagnosis, and Treatment. Infec-
tious Disease Clinics of North America, 35, 415-434. https://doi.org/10.1016/j.idc.2021.03.008

[4] Elkhapery, A., Fatima, M. and Soubani, A.O. (2025) Emerging Risk Factors for Invasive Pulmonary Aspergillosis: A
Narrative Review. Journal of Fungi, 11, Article 555. https://doi.org/10.3390/jof11080555

[5] Hoenigl, M., Seidel, D., Carvalho, A., Rudramurthy, S.M., Arastehfar, A., Gangneux, J., et al. (2022) The Emergence of
COVID-19 Associated Mucormycosis: A Review of Cases from 18 Countries. The Lancet Microbe, 3, e543-e552.
https://doi.org/10.1016/52666-5247(21)00237-8

DOI: 10.12677/acm.2026.1641763 4902 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1641763
https://doi.org/10.3389/fcimb.2023.1254919
https://doi.org/10.1016/j.idc.2021.03.008
https://doi.org/10.3390/jof11080555
https://doi.org/10.1016/s2666-5247(21)00237-8

BT %

(6]

[7]

(8]
[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

Damaraju, V., Agarwal, R., Dhooria, S., Sehgal, 1.S., Prasad, K.T., Gupta, K., et al. (2023) Isolated Tracheobronchial
Mucormycosis: Report of a Case and Systematic Review of Literature. Mycoses, 66, 5-12.
https://doi.org/10.1111/myc.13519

Kim, M., Lim, J.H., Park, M., Cha, H.K., Kim, L. and Nam, H. (2020) A Rare Case of Fatal Endobronchial Mucormycosis
Masquerading as Endobronchial Tuberculosis. Medicina, 56, Article 64. https://doi.org/10.3390/medicina56020064

Wei, L., Zhu, P., Chen, X. and Yu, J. (2022) Mycopathologia, 187, 1-14. https://doi.org/10.1007/s11046-021-00607-4

Li, X., Wang, X., Xu, S., Feng, Y., Liu, Y. and Zeng, C. (2025) Invasive Pseudomembranous Aspergillus Tracheobron-
chitis Accompanied with Fever and Hemoptysis: A Case Report. Clinical Case Reports, 13, e70805.
https://doi.org/10.1002/ccr3.70805

Sasani, E., Pakdel, F., Khodavaisy, S., Salehi, M., Salami, A., Sohrabi, M., et al. (2024) Mixed Aspergillosis and Mu-
cormycosis Infections in Patients with COVID-19: Case Series and Literature Review. Mycopathologia, 189, Article No.
10. https://doi.org/10.1007/s11046-023-00808-z

Patel, A., Kaur, H., Xess, ., Michael, J.S., Savio, J., Rudramurthy, S., et al. (2020) A Multicentre Observational Study
on the Epidemiology, Risk Factors, Management and Outcomes of Mucormycosis in India. Clinical Microbiology and
Infection, 26, 944.e9-944.e15. https://doi.org/10.1016/j.cmi.2019.11.021

Wang, Y., Wang, S., Zhao, H. and Wang, C. (2025) Bronchial Stenosis Requires Vigilance against Tracheal Mucormyco-
sis: A Case Report. Frontiers in Medicine, 12, Article ID: 1510292. https://doi.org/10.3389/fmed.2025.1510292

Poursadegh, F., Shazdeh Ahmadi, S., Oskouyan, Z., Alvandi Fard, M.M., Rezaeetalab, F., Mozdorian, M., et al. (2024)
A Rare Case of Pulmonary Mucormycosis and Broncho-Esophageal Fistula in a Patient with Poorly Controlled Diabetes.
Clinical Case Reports, 12, €9093. https://doi.org/10.1002/ccr3.9093

Fan, Z., Yang, C., Zhang, L., Yang, M., Lv, Y., Xu, S., et al. (2025) Safety and Efficacy of Bronchoscopic Interventions
for Tracheobronchial Mucormycosis: A 27-Patient Retrospective Cohort Study. BMC Pulmonary Medicine, 25, Article
No. 505. https://doi.org/10.1186/s12890-025-03979-1

Sayyadi, A., Salajegheh, F., Dalfardi, B. and Shafiepour, M. (2024) Simultaneous Endobronchial and Mediastinal Mu-
cormycosis in a Patient with Diabetes Mellitus and SARS-CoV-2: A Case Report and Literature Review. Heliyon, 10,
e34258. https://doi.org/10.1016/j.heliyon.2024.e34258

Zheng, Y., Yang, L., Yu, J., Wang, S. and Ye, X. (2025) Invasive Tracheal Mucormycosis Complicated by Myiasis
Following Tracheostomy in a Diabetic Patient: A Case Report. Medical Mycology Case Reports, 48, Article 100707.
https://doi.org/10.1016/j.mmcr.2025.100707

Mahmood, K., Frazer-Green, L., Gonzalez, A.V., Shofer, S.L., Argento, A.C., Welshy, 1., et al. (2025) Management of
Central Airway Obstruction: An American College of Chest Physicians Clinical Practice Guideline. CHEST, 167, 283-
295. https://doi.org/10.1016/j.chest.2024.06.3804

Sabath, B.F. and Casal, R.F. (2023) Airway Stenting for Central Airway Obstruction: A Review. Mediastinum, 7, Article
18. https://doi.org/10.21037/med-22-65

Folch, E. and Keyes, C. (2018) Airway Stents. Annals of Cardiothoracic Surgery, 7, 273-283.
https://doi.org/10.21037/acs.2018.03.08

Gao, Y., Wang, H., Bai, X.F., Wu, Y., Li, X., Wang, M., et al. (2025) Successful Management of Refractory Pulmonary
Mucormycosis Using Intracavitary Amphotericin B: A Case Report and Literature Review. American Journal of Case
Reports, 26, €949413. https://doi.org/10.12659/ajcr.949413

Leng, X., Zhou, H., Xu, Z. and Xu, F. (2024) Oral Isavuconazole Combined with Nebulized Inhalation and Broncho-
scopic Administration of Amphotericin B for the Treatment of Pulmonary Mucormycosis: A Case Report and Literature
Review. Journal of Fungi, 10, Article 388. https://doi.org/10.3390/jof10060388

Giacobhbe, D.R., Bartalucci, C., Bavastro, M., Schiavoni, R., Di Pilato, V., Muccio, M., et al. (2025) Use of Isavuconazole
in Critically Il Patients in Intensive Care Units: A Prospective, Observational, Multicentre, Cohort Study. Journal of
Antimicrobial Chemotherapy Antimicrobial Resistance, 7, dlaf177.

Gunathilaka, S.S., Keragala, R.K., Gunathilaka, K.M., Wickramage, S., Bandara, S.R., Senevirathne, I.S., et al. (2025)
Use of Isavuconazole in Mucormycosis: A Systematic Review. BMC Infectious Diseases, 25, Article No. 25.
https://doi.org/10.1186/s12879-025-10439-y

Banz, M., Stallmach, A., Galler, N., Schulze, P.C., Fritzenwanger, M., Cornely, O., et al. (2023) Fatal Pulmonary Hem-
orrhage, Pneumothorax and Skin Necrosis Caused by IRIS to an Aspergillus Flavus Infection in a Young Patient with
Metamizole Associated Agranulocytosis. Infection, 52, 685-690. https://doi.org/10.1007/s15010-023-02149-x

Chen, Q., Yu, W., Wang, X., Zhao, C., Wang, P., Sun, L., et al. (2024) Case Report: A Diabetic Patient with Cryptococcal
Meningoencephalitis Complicated by Post-Infectious Inflammatory Response Syndrome. Frontiers in Immunology, 15,
Article ID: 1444486. https://doi.org/10.3389/fimmu.2024.1444486

DOI: 10.12677/acm.2026.1641763 4903 I A [ 2 3k


https://doi.org/10.12677/acm.2026.1641763
https://doi.org/10.1111/myc.13519
https://doi.org/10.3390/medicina56020064
https://doi.org/10.1007/s11046-021-00607-4
https://doi.org/10.1002/ccr3.70805
https://doi.org/10.1007/s11046-023-00808-z
https://doi.org/10.1016/j.cmi.2019.11.021
https://doi.org/10.3389/fmed.2025.1510292
https://doi.org/10.1002/ccr3.9093
https://doi.org/10.1186/s12890-025-03979-1
https://doi.org/10.1016/j.heliyon.2024.e34258
https://doi.org/10.1016/j.mmcr.2025.100707
https://doi.org/10.1016/j.chest.2024.06.3804
https://doi.org/10.21037/med-22-65
https://doi.org/10.21037/acs.2018.03.08
https://doi.org/10.12659/ajcr.949413
https://doi.org/10.3390/jof10060388
https://doi.org/10.1186/s12879-025-10439-y
https://doi.org/10.1007/s15010-023-02149-x
https://doi.org/10.3389/fimmu.2024.1444486

	一例侵袭性肺真菌感染合并气管纵隔瘘救治及文献复习
	摘  要
	关键词
	Management of Invasive Pulmonary Fungal Infection Complicated by Tracheobronchial-Mediastinal Fistula: A Case Report and Literature Review
	Abstract
	Keywords
	1. 病例资料
	2. 讨论
	2.1. 侵袭性真菌感染的气道破坏机制及临床意义
	2.2. 支气管镜介入在侵袭性气道真菌感染中的作用
	2.3. 综合治疗策略及IRIS的识别与处理

	3. 总结与临床启示
	声  明
	参考文献

