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Abstract 

Background: COVID-associated mucormycosis (CAM) is an emerging complication in 

COVID-19 patients. These patients undergoing surgery may face high anesthesia-related risks. 

We aimed to determine the prevalence and risk factors for perioperative anaesthesia 

complications in CAM patients undergoing surgery. Objectives: This study was carried out to 

determine the prevalence of perioperative anaesthesia complications in CAM patients 

undergoing surgery and identify associated risk factors. Materials & Methods: We 

retrospectively analyzed 715 CAM patients who underwent surgery at a tertiary hospital in 

India from April 2021 to July 2021. In this study, the type of mucormycosis, comorbidities, 

perioperative anesthesia complications, airway management issues, and mortality were 

recorded and analyzed. Result: The overall anaesthesia complication rate was 51.89%. The 

most frequent complications were hypertension (21.53%), difficult airway (16.91%), 

requirement of postoperative respiratory support (13.14%), noninvasive ventilation (6.57%), 

reintubation (4.47%), hypotension (10.06%), and delayed recovery (9.23%). Rhinosinusitis 

(51.05%) and rhino-orbital mucormycosis (21.54%) predominated. Major comorbidities were 

diabetes (66.85%), cardiac involvement (72.73%), and chronic respiratory disease (58.74%). 

Increasing age, high ASA status, extensive infections, diabetes, and respiratory illness 

predicted complications. Mask ventilation was difficult in 17.76% and intubation in 10.91% of 

patients. Mortality was 5.45% within 24 hours and 12.73% by 72 hours postoperatively. 

Conclusion: Perioperative anesthesia complications are common in CAM surgery patients, 

especially those with comorbidities and extensive disease. Individualized management plans 
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are essential to optimize airway, respiratory, hemodynamic, and metabolic parameters for 

mitigating morbidity and mortality. 

Keywords: COVID-19, mucormycosis, anesthesia, surgery, complications, perioperative care 

 

Introduction  

In the wake of the global COVID-19 pandemic, a novel and severe complication has emerged, 

captivating the attention of healthcare providers worldwide—COVID Associated 

Mucormycosis (CAM) in patients recovering from COVID-19.1 Mucormycosis, previously 

called zygomycosis, is caused by fungi in the order Mucorales, which are ubiquitous in the 

environment.2 This rare but life-threatening fungal infection, often affecting the sinuses, brain, 

or lungs, has presented unprecedented challenges to medical communities already grappling 

with the complexities of the ongoing health crisis. mucormycosis can be an aggressive, 

angioinvasive infection associated with high mortality, particularly in immunocompromised 

hosts.3 Diabetes mellitus, immunosuppression, iron overload, and trauma are established risk 

factors for developing mucormycosis4–6. As the understanding of CAM continues to evolve, it 

becomes imperative to shed light on its perioperative implications, particularly in the context 

of anaesthetic management. 

Recent case series have highlighted the growing incidence of CAM in patients recovering 

from severe COVID-19.7–9 Rhino-orbital-cerebral mucormycosis is the most common 

presentation of CAM, which often requires prompt surgical debridement or resection along 

with antifungal therapy for disease control.10 However, patients with CAM undergoing 

surgery may be at increased risk for perioperative morbidity and mortality given the systemic 

effects of severe COVID-19. 

The prevalence and determinants of perioperative anaesthesia complications in CAM patients 

undergoing surgical interventions constitute a critical area of investigation. The interplay 

between the underlying mucormycosis pathology, the systemic effects of COVID-19, and the 

stressors imposed by surgical procedures poses a unique set of challenges for 

anaesthesiologists. Additionally, the antifungal therapy used to treat mucormycosis, often 

liposomal amphotericin B, can interact with anaesthetic medications. Amphotericin B is 

associated with nephrotoxicity, hypokalemia, and hypomagnesemia which can alter 

anesthetic management.11 Little is currently known regarding the prevalence or risk factors 

for anesthesia-related complications in CAM patients undergoing surgery. Studies in 

hematopoietic stem cell transplant patients have found mucormycosis to be an independent 

risk factor for adverse postoperative outcomes.12 However, COVID-19 related comorbidities 

may further compound surgical risk in CAM. Unraveling the intricacies of these 

complications is crucial not only for optimizing perioperative care but also for informing 

preventative strategies and enhancing patient outcomes. 

This study aims to systematically explore the prevalence of anaesthesia-related complications 

in CAM patients undergoing surgery, identifying key determinants that may contribute to the 

severity and frequency of such events. By delving into the nuanced interrelationships between 

COVID-19, mucormycosis, and the perioperative period, this research seeks to provide 

actionable insights that can guide tailored anaesthetic approaches for CAM patients. Through 

a comprehensive analysis of patient demographics, disease characteristics, and perioperative 

variable this study aspires to contribute valuable knowledge to the evolving landscape of 

CAM management within the surgical setting. 

As the medical community grapples with the multifaceted challenges posed by CAM, this 

investigation endeavors to enhance our understanding of the anaesthetic considerations 

unique to this population, ultimately fostering advancements in perioperative care for 

individuals afflicted by this formidable disease. 
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Materials And Methodology 

After getting institutional ethical committee approval (Reg. No. PDUMCR/IEC/146/2021), 

this cross- sectional retrospective observational study was conducted at our institute from 

April 2021 to July 2021 among 715 patients. Patients between age group 18-70 years of either 

sex with American Society of Anesthesiologists (ASA) physical status I to IV with previous 

history of Covid-19 (confirmed with RT-PCR) and having confirmed diagnosis of all types 

of mucormycosis on biopsy were from medical records available were included. Written, 

informed consent was taken and patients were thoroughly counselled and explained about the 

procedure and purpose of the study. 

 Pre-operative assessment and optimization was done for all patients undergoing surgery for 

mucormycosis. Preoperatively patients were evaluated for any major illness like diabetes 

mellitus (DM), hypertension (HT), obesity, ischemic heart disease (IHD), solid organ or 

hematological malignancy, any other immunocompromised state, chronic respiratory disease, 

thyroid disease etc. Patients with baseline saturation <95% were optimized by administering 

appropriate oxygen therapy. Preoperatively, investigations like complete blood count, random 

blood sugar, renal function tests, liver function tests, serum electrolytes, chest X-ray and 

electrocardiogram (ECG) were checked and 2D echocardiography was done when indicated. 

Airway was assessed by mouth opening and Mallampati grading. Altered blood sugar level and 

serum electrolytes were optimized according to the requirement. All the patients were kept nil 

per orally for at least 6 hr prior to surgery. After arrival in the operation theatre, an intravenous 

access with 18 G canula was secured. Airway instruments were checked and a difficult airway 

cart was kept ready. Multipara monitor was attached and baseline vital parameters were noted. 

Standard monitors i.e. NIBP, Pulse Oximeter, ECG and Capnography were used. General 

anaesthesia was given to all the patients with anaesthetic agents appropriate with patient’s vitals 

and comorbidity and adequate fluid balance was maintained. Reversal and extubation as done 

per the protocol and transferred to ICU for further management. Continuous monitoring until 

72 hr post-operatively was performed for all the patients. 

All patients were administered glycopyrrolate 4 mcg/kg and ondansetron 0.1 mg/kg and 

additionally and fentanyl 1mcg/kg 5 minutes prior to induction. Patients were preoxygenated 

with 100% O2 for 3 minutes. Induction of anaesthesia done with appropriate intravenous 

induction agent, 1.5mg/kg xylocaine (for attenuation of laryngoscopy response) and 

suxamethonium chloride 2 mg/kg according to clinical condition of the patient. Intubation 

done with conventional laryngoscopy or video laryngoscope (whenever difficulty in 

intubation anticipated). Elective oral fiberoptic intubation and tracheostomy were also 

considered in selected cases of anticipated difficult airway. First effective ventilation was 

confirmed by capnography. If required to assist the intubation, either bougie/stylet and/or the 

maneuvers like external laryngeal pressure were used and the number of attempts of 

intubation were also noted. Peri laryngeal packing was done with the sterile roller pack. 

Intraoperatively patients were ventilated with tidal volume to be less than 6ml/kg and plateau 

pressure not to exceed 30 cm of H2O. Intraoperatively, anaesthesia was maintained with a 

50:50 mixture of oxygen and air along with inhalation agent (Desflurane/Sevoflurane) and 

intermittent use of atracurium besylate IV. SpO2, pulse rate, mean arterial pressure (MAP), 

ECG, EtCO2, urine output were monitored throughout the procedure. Fluids and blood were 

replaced as per the requirement. Reversal of residual neuromuscular block was achieved using 

neostigmine (0.05mg/kg) and glycopyrrolate(0.08mg/kg). After oral suction and removal of 

oral packing, patients were extubated on establishing regular spontaneous breathing pattern, 

and able to open eyes to command. Patients who required ventilatory support were shifted to 

the intensive care unit (ICU). All the patients were transferred to Post-anesthesia Care Unit 
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(PACU) for further clinical observation. Ventilatory support was provided to the patients who 

couldn’t be extubated. Postoperative pain relief was provided with tramadol (1mg/kg) or 

paracetamol (1.0 gm) intravenously, Total duration of surgery and anaesthesia was noted. 

Perioperative complications like airway difficulty, hemodynamic instability, desaturation 

(SpO2 < 94%), altered consciousness, delayed recovery and/or respiratory distress were 

identified and treated accordingly. (Figure-1) 

 

 
Figure 1: Study Vignette 

 

Study instrument 

It was consisting of a structured data collection tool which included following information – 

- Basic details of patient i.e. age, sex 

- Clinical details i.e. type of mucormycosis, types of comorbidities, peri-operative 

anaesthesia complications, details about difficult airway and mortality 

Statistical Analysis 

The data was compiled using Microsoft excel-2013. Quantitative data were represented as 

frequency and percentages. 

 

 

Results 

Our study found that mean duration between diagnosis of COVID-19 and diagnosis of 

Mucormycosis was 32 days. The age distribution among patients undergoing surgery for 

COVID-associated Mucormycosis (CAM) is delineated in the table. The majority of patients 

fall into the age groups of 41-60, constituting a substantial 62.37% of the total. This indicates 

that individuals in their fourth and fifth decades are prominently represented in the cohort of 

CAM patients requiring surgical intervention. Specifically, the 51-60 age group has the highest 

percentage, contributing 35.80% to the total. This suggests that individuals in their fifties are 

particularly affected by CAM, necessitating surgical procedures. Following closely, the 41-50 

age group contributes significantly at 26.57%, emphasizing the prevalence of CAM cases in 

the forties and fifties. While individuals under 30 years of age account for a smaller proportion 

(2.80%), the 31-40 and 

61-70 age groups contribute 15.10% and 15.24%, respectively. This underscores that 

CAM surgery is not confined to specific age brackets and affects individuals across a 
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range of ages. The elderly population, including those aged 71-80 and >80, collectively 

constitutes a relatively smaller percentage (4.48%) of CAM surgery cases. This 

distribution may reflect a trend of CAM being more prevalent in middle-aged and older 

individuals. [Figure 2] 

 

 
Figure 2: Age group wise distribution of patients of mucormycosis (N=715) 

 

The gender distribution of patients undergoing surgery for COVID-associated Mucormycosis 

(CAM) reveals a notable predominance of male patients, constituting a substantial majority at 

64.76%. This suggests a higher incidence or severity of CAM requiring surgical intervention 

in males compared to females. Conversely, female patients account for 35.24% of the total, 

indicating a comparatively lower representation in the cohort requiring surgical management 

for CAM. [Figure 3] 

 
Figure 3: Gender wise distribution of patients of mucormycosis (N=715) 
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The distribution of mucormycosis types among patients undergoing surgery for CAM reveals 

a diverse spectrum of manifestations. The predominant type is Rhinosinusitis, representing the 

majority at 51.05%. This suggests that a significant proportion of patients in the study 

experienced mucormycosis primarily affecting the nasal and sinus regions. The second most 

prevalent type is Rhino-Orbital Sinusitis, accounting for 21.54% of cases. This indicates an 

extension of mucormycosis beyond the nasal and sinus areas, involving the orbital region. The 

varied presentations of mucormycosis, ranging from localized (Rhinosinusitis) to more 

extensive (Rhino-Orbital Sinusitis), highlight the complexity and potential severity of the 

disease. Rhino-Orbito-Palatal Sinusitis constitutes 7.55% of cases, indicating a further 

extension of mucormycosis to the palatal region along with involvement in the orbital and sinus 

areas. Rhino-Palatal Sinusitis, representing 13.71% of cases, suggests cases where the palate 

is a significant site of involvement in addition to the nasal and sinus regions. This type reflects 

cases where the infection progresses to potentially life-threatening complications involving the 

brain. [Table 1] 

Table 1: Types of mucormycosis among patients who have undergone surgery (N=715) 

Mucormycosis Types No. of patients % of patients 

Rhinosinusitis 365 51.05 

Rhino-Orbital Sinusitis 154 21.54 

Rhino-Orbito-Palatal Sinusitis 54 7.55 

Rhino-Palatal Sinusitis 98 13.71 

Rhino-Orbito-Cerebral Sinusitis 44 6.15 

CAM patients were associated with multiple comorbidities, most common being diabetes 

mellitus and chronic respiratory disease. Diabetes mellitus, a well-established risk factor for 

mucormycosis, is highly prevalent in this cohort (66.85%), emphasizing the strong association 

between diabetes and the development of mucormycosis. Out of total diabetic patients, 40.27% 

were newly detected and 59.73% were known case of diabetes. A substantial number of 

patients (58.74%) had chronic respiratory diseases, highlighting the potential impact of pre-

existing respiratory conditions on the susceptibility to mucormycosis and perioperative 

morbidity and mortality. The majority of patients (72.73%) were having preoperative ECG 

changes, probable reasons might be the concomitant cardiac comorbidity, COVID 19 itself, 

hemodynamic instability and/or electrolytes imbalance. A significant proportion of patients 

(32.59%) were hypertensive, suggesting that vascular complications associated with 

hypertension might have contributed to the overall complexity of mucormycosis and 

perioperative anaesthesia complications. In our study, 184 (25.87%) patients had history of 

Amp-B consumption pre-operatively. Altered electrolyte levels are noted in a notable 

percentage of patients (17.20%), indicating potential disturbances in metabolic homeostasis 

that might have influenced the overall recovery of the patients. Obesity, though present in a 

relatively smaller percentage (16.64%) is still a noteworthy co-morbidity. Obesity has been 

associated with other comorbidities like diabetes mellitus and hypertension, altered immune 

responses that potentially influences the susceptibility to fungal infections, difficult airway for 

anaesthesia and delayed recovery from the anaesthesia. Other co-morbidities observed were 

Thyroid Disorder (8.25%), Cardiac Co- morbidity (7.69%), Neurological Disease (4.62%), 

chronic kidney disease (4.20%) This comprehensive overview of co-morbidities provides 

valuable insights into the reasoning behind the perioperative complications in patients 

undergoing surgery for CAM. [Figure 4] 
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Figure 4: Type of co-morbidities among patients of mucormycosis (N=715) 

 

Analysis of perioperative anesthesia complications shows that a significant portion of patients 

(21.53%) exhibited hypertension during the course of surgical procedure. Perioperative 

hypertension can pose challenges during anaesthesia induction and maintenance, requires 

careful hemodynamic management. The majority of patients (82.94%) had successful 

endotracheal intubation on the first attempt, indicating efficient airway management in the 

majority of cases. But, a considerable proportion of patients (16.91%) faced difficulties in 

airway management during induction of the patients. [Table 2]  

 

Table 2: Difficult airway and mortality among patients of mucormycosis (N=715) 

Variables No. % of 

patients 

Difficult Airway Difficult Mask Ventilation 127 17.76 

Intubation was done in 1st attempt 593 82.94 

Intubation was done in 2nd attempt with 

ELP 

41 5.73 

Intubation required stylet/Bougie 78 10.91 

Mortality On table 0 0.00 

Within 24 Hour Post-operatively 39 5.45 

Within 72 Hour Post-operatively 64 8.95 

After 72 Hour Post-operatively 27 3.78 

On table 0 0.00 
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Among those, 11.04% required either stylet or bougie for intubation whereas 5.87% required 

external laryngeal pressure (ELP) while intubation. 17.90% patients were encountered with 

difficult mask ventilation. Meanwhile, oral fibreoptic intubation was done in 5 patients and 

elective tracheostomy required in 2 patients to secure the airway before surgery. This 

highlights the complexity of securing the airway in patients with mucormycosis, which might 

have influenced by factors such as tissue inflammation or anatomical variations. A notable 

percentage of patients (13.14%) required non-invasive ventilatory (NIV) support in the post-

operative phase. This suggests respiratory challenges persisting beyond the surgery, 

necessitating additional support for optimal recovery. A significant number of patients 

(10.06%) experienced hypotension during the peri-operative period. Managing peri-operative 

hemodynamics is crucial, and the occurrence of hypotension may be attributed to factors such 

as the use of anaesthetic agents and/or patient's underlying compromised health status. A 

notable percentage of patients (9.23%) encountered with delayed recovery after the surgery. 

This could involve various aspects, such as awakening from anaesthesia, regaining 

consciousness, or achieving stable physiological parameters. A subset of patients (6.57%) 

faced post-operative delayed recovery that necessitated ventilatory support. This indicates a 

more severe form of delayed recovery, possibly linked to respiratory compromise. A small 

but noteworthy percentage of patients (4.47%) required re- intubation during the peri-

operative course. Re-intubation may  

be needed for reasons such as airway protection, respiratory insufficiency, or other 

complications. This detailed breakdown of pre-operative anaesthesia complications sheds 

light on the challenges associated with managing mucormycosis patients during the peri- 

operative period. [Figure 5] 

 

 
Figure 5: Perioperative Anaesthesia Complications (N=715) 

 

No mortality occurred during the surgical procedure (on the table), indicating that immediate 

complications during surgery did not lead to death. A small percentage (5.45%) of patients 

succumbed to complications within the first 24 hours after surgery, highlighting the critical 

early post-operative period. A slightly higher percentage (8.95%) experienced mortality 

within 72 hours post-operatively, reflecting the vulnerability of these patients during the initial 

recovery phase. A subset of patients (3.78%) faced mortality beyond the initial 72 hours post- 

operatively, indicating that complications leading to death extended into the later stages of 

recovery. [Table 2] 
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This comprehensive assessment of difficult airway situations and mortality outcomes 

provides a nuanced understanding of the challenges associated with mucormycosis patients 

undergoing surgery. The data underscore the importance of meticulous airway management 

strategies and the need for vigilant post-operative monitoring to mitigate adverse outcomes. 

 

Discussion 

This retrospective observational study aimed to determine the prevalence and risk factors 

associated with perioperative anaesthesia complications in 715 CAM patients undergoing 

surgery. The most common age group affected in our study was 40-60 yr (62.37%). The 

gender distribution of patients undergoing surgery for COVID-associated Mucormycosis 

(CAM) reveals a notable predominance of male patients, constituting a substantial majority 

at 64.76%. Kumar et al. in their study also revealed similar result and demonstrated that 

commonly affected age group was 45-60 yr (45.5%) and 65.5% patients were males in their 

study.13  

Our study found rhinosinusitis (51.05%) and rhino-orbital sinusitis (21.54%) to be the 

predominant manifestations of mucormycosis in surgical patients, together accounting for 

over 70% of cases. Desai et al. in their study found that most common involvement was rhino-

orbito-facial followed by dental and intra cerebral mucormycosis.14 Mucormycosis is most 

frequently located in para nasal sinuses (39%), followed by lungs (24%), skin (19%), brain 

(9%), gastro-intestinal tract (7%) and other organs (6%) of cases. The spores are inhaled into 

the nasopharynx and tissue invasion, thrombosis and necrosis progress from the nose to the 

paranasal sinuses, orbit and central nervous system.7 

The high frequency of sinus and orbital involvement likely relates to the angioinvasive growth 

and spread of mucormycosis from the nasal mucosa and paranasal sinuses.15 We found 

increasing anesthesia morbidity moving from localized rhinosinusitis to extensive rhino-

orbito-cerebral infections. This aligns with pathophysiology, as greater fungal burden and 

tissue destruction portend worse systemic impairment.16 

Moreover, orbital and intracranial complications necessitate more complex, prolonged 

surgeries that plausibly intensify anesthesia risks. Prospective studies are needed to confirm 

if mucormycosis type independently predicts perioperative outcomes when controlling for 

relevant factors. Understanding the distribution of mucormycosis patterns has implications 

for anesthesia management. Localized disease may allow more conservative, limited 

procedures. However, rhino-orbital-cerebral infections likely warrant extensive surgical 

debridement and complex reconstruction under general anesthesia.17 Anticipating extensive 

surgical requirements based on mucormycosis type can facilitate perioperative planning. 

Our study found a high burden of comorbid illnesses among CAM patients undergoing 

surgery, most notably and cardiac involvement (72.73% with ECG changes), diabetes mellitus 

(66.85%), chronic respiratory diseases (58.74%). The heavy comorbidity load aligns with 

existing literature on risk factors and clinical profiles of mucormycosis patients. Diabetes, 

particularly with ketoacidosis, is a well-established predisposing condition for mucormycosis, 

presumably due to impaired immune function and microangiopathy.18 A systemic review 

found diabetes in up to 80% of mucormycosis cases.19 
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Similarly, chronic respiratory illness and structural lung disease are linked with 

mucormycosis susceptibility, plausibly due to altered mucociliary clearance and impaired 

macrophage function.20 Pulmonary mucormycosis (PM) is known for its aggressive clinical 

course with a mortality rate approaching 55% with medical management alone.21 

Hypertension and cardiac disease were also highly prevalent in our cohort. Mucormycosis is 

known to disseminate via invasion of vascular endothelium, potentially leading to 

thromboembolic phenomena.22 Endothelial dysfunction from hypertension could further 

propagate this angioinvasion and produce cardiac sequelae like ischemia, arrhythmias, or 

heart failure.23 

Our results emphasize the multi-system impact of mucormycosis and have implications for 

perioperative planning. Thorough preoperative optimization of diabetes, respiratory status, 

cardiac function, and other comorbidities is imperative. Anaesthesia management must 

account for complications like ischemia, fluid overload, electrolyte disturbances and drug 

interactions from antifungals.24 Postoperatively, vigilant monitoring for cardiac, pulmonary, 

and metabolic derangements is essential. Future research should evaluate disease-specific 

protocols that balance the risks and benefits of surgery in this comorbidity-dense population. 

Our study found a high prevalence of anesthesia-related complications in the preoperative, 

intraoperative, and postoperative periods. The most frequent issues encountered were 

hypertension (21.53%), difficult airway (16.92%), and need for postoperative respiratory 

support (13.14% with NIV, 6.57% reintubation). The incidence of difficult mask ventilation 

and difficult intubation reported in study conducted by was kumari et al. was 7.3% and 

6.4%25, which is higher than that reported in the general population (5% and 5.8%, 

respectively)26 The prevalence of difficult airway management describes potential airway 

challenges in mucormycosis. Both mask ventilation and endotracheal intubation can be 

difficult because of distorted facial anatomy, epiglottitis, and supraglottic edema.27,28 

Moreover, most patients were diabetic in our study, in whom involvement of the 

atlantooccipital joint as a part of the diabetic stiff joint syndrome, makes  

laryngoscopy difficult. Erden et al. reported a statistically significant increase in difficult 

laryngoscopy (18.75% vs. 2.5%) in type 2 diabetics versus non- diabetics.29 In addition to 

anticipated difficulty, airway handling of patients with present or past COVID is strenuous 

due to the risk of self-infection.8 

Hypertension was also common preoperatively, possibly due to anxiety30, underlying 

cardiomyopathy, or undiagnosed pheochromocytoma triggered by illness.31 Perioperative 

hypotension can be multifactorial, stemming from sepsis, blood loss, decreased venous return, 

anaesthesia, hypovolemia, or cardiac dysfunction.32 Close hemodynamic monitoring and 

judicious vasopressor use is key given risks of pressure lability. Delayed emergence and 

recovery may relate to residual anaesthesia effects, metabolic derangements, or central 

nervous system impairment from severe infection.33 Our findings reinforce the need for 

anticipating and mitigating potential airway, respiratory, hemodynamic, and neurologic 

complications throughout the perioperative course. 

Future studies should investigate aesthetic techniques that optimize safety outcomes. For 

instance, regional anaesthesia may provide certain advantages for airway and analgesia 

management compared to general anaesthesia.34 Additional research is critical to guide best 

practices for mitigating anaesthesia morbidity and mortality in this high-risk population. 
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Our study found relatively low intraoperative mortality, indicating anaesthetic management 

was overall effective during the surgical procedure. However, nearly 1 in 10 patients died 

within 72 hours postoperatively, denoting the precarious recovery period in this vulnerable 

population. In a review conducted by Balushi et al., it was reported that even with aggressive 

surgical debridement and systemic antifungal therapy, mortality ranged from 33.3–80% and 

up to 100% in disseminated disease with delayed intervention35 In a systemic review and 

metanalysis Ostovan et al. documented that severe COVID-19 infection, history of 

mechanical ventilation, early CAM, comorbidities other than diabetes (malignancies, 

transplant, or renal failure), pulmonary and rhino- orbito-cerebral mucormycosis, and 

delivering only medical treatment for mucormycosis were the worst prognostic factors in 

CAM patients36. Delayed deaths extending past 72 hours similarly highlight that 

complications precipitating mortality can manifest later during the postoperative course. 

Cerebral edema, respiratory failure from pneumonia or pulmonary embolism, uncontrolled 

sepsis, and metabolic disturbances are among the frequently fatal sequelae. Close 

postoperative monitoring, ideally in an intensive or high-dependency care setting, is 

imperative to promptly detect and intervene for such complications.  

Future research should delineate optimal monitoring strategies, warning signs, and mitigating 

measures to avoid preventable adverse outcomes. Additional studies might also clarify if 

specific surgical techniques or approaches influence mortality risk. Our results demonstrate 

significant mortality concentrated in the postoperative period among CAM surgery patients. 

This compels healthcare systems to invest resources in enhanced postoperative care protocols 

and settings equipped to manage this critically ill population. Addressing the complex 

multisystem impacts of mucormycosis and surgery is key to improving the historically poor 

prognosis of this disease. 

 

Limitations of the Study 

This study provides valuable real-world data on anesthesia-related complications in CAM 

surgery patients but has limitations primarily related to retrospective design, single-center 

design limiting generalizability, and lack of controls that restrict the interpretability, possible 

selection bias as patients undergoing surgery could have had more severe or advanced disease 

versus broader CAM population. Lack of long-term follow-up data beyond the perioperative 

period restricts understanding of the full clinical course. We have lack of data regarding history 

of steroid consumption, which is an independent confounding for diabetes and development of 

mucormycosis. 

 

Conclusion 

This study demonstrates a substantial burden of anesthesia morbidity in CAM patients 

undergoing surgery The most frequent complications were hypertension, difficult airway, need 

for postoperative respiratory support, hypotension, and delayed recovery. Our results 

emphasize the importance of thorough preoperative optimization, anticipating potential airway 

and respiratory issues, careful hemodynamic monitoring, and planning postoperative 

disposition to higher-acuity settings. These measures are essential to mitigate the 

high risk of anesthesia-related complications in this population. Our results provide an 

evidentiary basis to motivate further investigations aimed at clarifying and implementing 

optimal perioperative strategies for this high-risk group. Additional research should also 

evaluate whether specific anesthetic techniques or management protocols targeted for 

mucormycosis improve perioperative safety and mortality. 
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