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Abstract  
Complications of the transferred COVID-19 are accompanied by the development of such complications as cavernous 
sinus thrombosis. The paper analyzes the results of treatment of 93 patients treated in the Department of Purulent 
Surgery and Surgical Complications of Diabetes Mellitus. The analysis showed that only in 31.2% of cases, patients 
were discharged with positive dynamics for further treatment and observation on an outpatient basis, while more than 
half of the patients 62 (66.7%) were taken home. It is necessary to revise the tactics of managing patients with post-
covid manifestations of cavernous sinus thrombosis. Recommendations should reflect specific criteria for when 
expectant management is needed and when emergency surgery is needed, as another outbreak of the virus with its new 
mutating strains is not ruled out, where specialists should be ready to manage these patients. 

INTRODUCTION 
Humanity faced a new challenge when, in Decem-

ber 2019, severe acute respiratory syndrome corona-
virus 2 (SARSCoV-2) was identified as the cause of 
an outbreak of pneumonia cases in Wuhan, a city in 
the Chinese province of Hubei. In the first few months 
of 2020, infection with this new coronavirus led to a 
global pandemic that affected every country in the 
world, with more than 21 million cases by August 
2020 [1] . Although coronavirus disease 2019 (COVID
-19) primarily presents as a lung infection with symp-
toms ranging from mild upper respiratory infection to 
severe pneumonia and acute respiratory distress syn-
drome, other multisystem manifestations of the dis-
ease and its associated complications are increasingly 
common. [2,3]. 

Speaking of post-COVID complications, the devel-
opment of thrombosis of the cavernous sinuses is 
alarming. Cavernous sinus thrombosis (CST) is a sin-
gle cerebral vein and sinus thrombosis that causes a 
characteristic clinical syndrome. It usually has an in-
fectious cause. Cavernous sinus thrombosis is a rare 
disease, although the exact frequency of its occur-
rence is unclear. The incidence of cerebral vein 
thrombosis is 13 cases per 1,000,000 per year [4]. 
The cavernous sinus is the least frequent localization 
of cerebral vein thrombosis [5,6]. Moreover, in the pre- 
antibiotic period, it was accompanied by high mortality 
[7]. The outcome of this condition has greatly im-
proved since the advent and widespread use of antibi-
otics, but it still depends on timely diagnosis and treat-

ment. Possible treatments include antibiotics, antico-
agulants, and corticosteroids, as well as surgical treat-
ment of the infection [8]. On the one hand, the main 
cause of cavernous sinus thrombosis may be a re-
mote focus with sepsis, which can lead to cavernous 
sinus thrombosis. On the other hand, the infection can 
spread from the facial areas through the facial venous 
vessels and ophthalmic veins, or from the sphenoid 
sinus directly into the adjacent cavernous sinus [9]. 
Among the most common causes contributing to this 
condition, a nasal furuncle is mentioned (50%), ac-
companied by ethmoid or sphenoid sinuses (30%) 
and dental infections (10%) [10,11]. The tonsils, soft 
palate, middle ear, mastoid process, and orbit are 
some of the most common major areas of infection. 

The venous system of the paranasal sinuses with a 
high degree of anastomosis allows the infection to 
spread retrogradely into the cavernous sinus through 
the superior and inferior ophthalmic veins [12,13]. 

And if earlier bacteria dominated in the etiology of 
cavernous sinus thrombosis, then in patients with 
COVID-19, the starting point is the presence and pro-
gression of fungal microflora, which manifests itself as 
rhino-sino-orbital mucormycosis - RCOM . RSOM is 
the most common manifestation, causing approxi-
mately two-thirds of all cases of mucormycosis 
[14,15].  

The spores enter the nasopharynx, and tissue in-
vasion, thrombosis, and necrosis progress from the 
nose to the cavernous sinuses. Prior to the pandemic, 
prevalence was estimated at 0.005–1.7 per million 
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population worldwide [16,17]. In COVID-19, the inci-
dence of secondary bacterial or fungal infections is 
8%, with aspergillosis and candida being the most 
common fungi [18,19].  

The current wave of COVID-19 has caused a 
surge in mucormycosis. COVID-19 creates a hypoxic 
environment with high glucose, high ferritin, and re-
duced leukocyte phagocytic activity due to immuno-
suppression by the virus itself and the corticosteroids 
used in treatment. Such an environment is very con-
ducive to the germination and reproduction of fungal 
spores [16]. 

Unhygienic practices, prolonged hospital stay with 
the possibility of nosocomial infection, use of immuno-
suppressants, and comorbidities are other risk factors 
associated with an increase in the incidence of COVID
-19-associated ROM. According to published data, 
76% of patients with COVID-19-associated rhino -sino
-orbital mucormycosis were given a history of system-
ic corticosteroids [16]. Irrational or thoughtless use of 
corticosteroids may be a possible cause of POCM. 
Corticosteroids have been criticized for their role in 
increasing susceptibility to mucormycosis, and this 
claim is not entirely unfounded. A cumulative dose in 
excess of 600 mg of prednisone and 2–7 g of 
methylprednisolone has been found to predispose 
immunocompromised patients to mucormycosis [20].  

Long-term administration of high doses of systemic 
corticosteroids for more than 3 weeks is considered a 
risk factor for the development of mucormycosis [21]. 
Literature Review of Existing Global Singh Data et al. 
[16] and Hoenigl et al. [22] showed that rhino-sino-
orbital mucormycosis develops in 80% of cases in 
patients with diabetes mellitus. 

Summing up this review, a number of questions 
remain unresolved, in particular, in what terms the 
development of cavernous sinus thrombosis is possi-
ble and what is the starting point, where patients with 
this pathology should be treated and the criteria for 
their recovery. 

The purpose of this work was to analyze the re-
sults of treatment of patients with cavernous sinus 
thrombosis in conditions of purulent surgery, with the 
definition of tactics for their treatment. 

MATERIAL AND METHODS OF RESEARCH  
Due to the increase in the number of patients with 

post-COVID complications, in particular, thrombosis of 
the cavernous sinuses, on August 28, 2021, under 
No. multidisciplinary TMA clinic, in the surgical block 
of specialized beds for patients with various manifes-
tations of cavernous sinus thrombosis. The beds were 
created in the department of the Center for Purulent 
Surgery and Surgical Complications of Diabetes Melli-

tus, where 93 patients were treated from September 
to December. 

In all patients, the clinical picture developed after 
suffering SARS-CoV-2, while we conditionally divided 
the patients into anatomical zones (Table # 1). 

Table # 1 
Distribution of patients 

The analysis showed that an isolated lesion of one 
anatomical region was not observed in patients, main-
ly a combined lesion dominated, however, we divided 
the patients according to prevailing signs. Most often, 
patients had damage to the paranasal sinuses and 
maxillofacial region, which was detected in 36.6% and 
35.5% of cases, respectively. At the same time, the 
involvement of the eyes in the process was manifest-
ed by the orbital fissure syndrome, manifested by oph-
thalmoplegia, ptosis, exophthalmos and enophthal-
mos, of varying severity. It was detected in 26 patients 
(27.9%). 

The distribution of patients by sex and age showed 
that the incidence in males and females was almost 
the same, amounting to 53.7% and 46.3%, respective-
ly (Table # 2). The average age of the patients was 
56.1±3.8 and I would like to note that patients of work-
ing age and the elderly prevailed. Thus, 39.8% of pa-
tients were aged 51-60 years and 33.3% - 61-70 
years. 

A study of the nature of the appealability of pa-
tients showed that the main contingent were patients 
from Tashkent - 11 and Tashkent region - 21. Patients 
from Namangan and Surkhandarya regions also pre-
vailed, which accounted for 11.8% and 13.9%. All pa-
tients were secondary, i.e. at the initial stage, they 
were treated at the place of stay (lost time), and only 
when the clinical picture worsened, they were sent to 
the TMA clinic (Table # 3). 

After analyzing the timing of the appearance of the 
clinical picture of thrombosis of the cavernous sinuses 
after suffering COVID-19, it was revealed that they 
most often manifest themselves in terms of 7 to 14 
days, in our study, there were 63 such patients, which 
is 67.7%, in second place is the manifestation oc-

Nosology 
Total 

n % 

TCS, with eye involvement 26 27.9 

TCS, with sinus involve-
ment 

34 36.6 

TCS, with the defeat of the 
maxillofacial area 

33 35.5 

Total 93 
100 

 



 

 

Groups 
Number of patients ( n =93) 

n % 

Ag
e 

gro
ups 

up to 30 years 1 1.1 

31-40 years old 7 7.5 

41-50 years old 9 9.7 

51-60 years old 37 39.8 

61-70 years old 31 33.3 

71-80 years old 7 7.5 

over 80 years 1 1.1 

Average age, years 56.1 ±3.8 

Flo
or 

Male 15 53.7 

Female 43 46.3 

curred after 14 days, accounting for 20.4%. Less com-
monly, clinical manifestations occur up to 7 days after 
suffering COVID 19.   

Table # 2 
Distribution of patients by age and sex 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table # 3 
Distribution of patients by regions 

Taking into account the main contingent of pa-
tients, which was represented by patients of working 
age and the elderly, we analyzed the presence of 
comorbidities in these patients. 81.7% of patients had 
a history of diabetes mellitus, while they had type II 

diabetes mellitus and all of them received insulin, of 
various durations of action. In 59 patients (63.4%), 
hypertension was diagnosed and in 48.4% of cases, 
patients had coronary heart disease (Table # 5). 

Table # 4 
Characteristics of patients according to the terms of hospitaliza-

tion after undergoing COVID  

Table # 5 
The presence of comorbidities 

The manifestation of clinical signs and the main 
complaints of patients were as follows. Almost all pa-
tients had headaches and nasal congestion of varying 
severity, which was in 84 patients (90%), in second 
place was the presence of sinus necrosis, in our pa-
tients it was in 76% of cases (71 patients). Necrosis of 
the upper palate was in 19 patients, and the intensity 
of necrosis at the time of treatment in patients was 
different, from the initial, in the form of limited cyano-
sis, to the formed one. At the same time, patients did 
not have limited necrosis (the presence of a demarca-
tion line). Manifestations of the orbital fissure syn-
drome, such as visual impairment, ophthalmoplegia, 
diplopia, ptosis, exophthalmos were observed in 28 
patients, which is 30%. 

The study of the development of rhino-sino-
cerebral complications of cavernous sinus thrombosis 
showed that 71 patients had necrosis of the nasal mu-
cosa and paranasal sinuses, 65.6% had ocular com-
plications of varying severity, and 9.6% of patients 
had cerebrovascular accidents (Table # 6). 

All patients underwent a histological examination of 
the material, while mucormycosis was detected in all 
patients the tactics of medical and diagnostic 
measures included multislice computed tomography, 
taking clinical and laboratory tests and surgical inter-
vention. The choice of surgical treatment tactics in-
cluded FESS - functional endoscopic sinus surgery, 
the volume of which was different (Table # 7). 
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Localization 
Main 

n % 

Tashkent 11 11.8 

Tashkent region 21 22.6 

Andijan region 4 4.3 

Jizzakh region 5 5.4 

Kashkadarya region 5 5.4 

Navoi region 1 1.1 

Namangan region 11 11.8 

Samarkand region 5 5.4 

Surkhondarya region 13 13.9 

Sirdarya region 8 8.6 

Fergana region 7 7.5 

Khorezm region 2 2.2 

Total 93 100 

Time of treatment be-
fore hospitalization 

Total 

n % 

up to 7 days 11 11.9 

7 – 14 days 63 67.7 

over 14 days 19 20.4 

Total 93 100 

 Pathology n % 

Diabetes 76 81.7 

Hypertonic disease 59 63.4 

Coronary artery disease 45 48.4 



 

 

Table # 6 
The frequency of occurrence of rhino-sino-cerebral complications  
 
 
 
 
 
 
 
 
 
 

Table # 7 
The nature and number of operations performed  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As can be seen from the presented table, opera-
tive interventions of various nature were performed in 
half of the treated patients. In 31.2% of cases sinus-
tomy with necrectomy was performed, in 10 (10.6%) 
patients sequestrectomy was performed. Against the 
background of the development of necrotic manifesta-
tions of the nasal mucosa in 2 patients, the process 
progressed with the transition to the face and the de-
velopment of phlegmon of the facial area. In the pres-
ence of clear indications for surgical intervention, two 
patients refused operations. 48.4% of patients did not 
undergo surgical interventions. The reasons for their 
failure were the severity of the condition of the pa-
tients, the extent of the lesion and the refusal of rela-
tives to perform the operation. This indicator is reflect-
ed in the results of treatment. 

RESULTS OBTAINED  
Analyzing the results of treatment of patients, it can 

be seen that only in 31.2% of cases, patients were 
discharged with positive dynamics for further treat-
ment and observation on an outpatient basis, while 
more than half of the patients 62 (66.7%) were taken 
home. The reasons for this were the serious condition 
of the patients, the refusal to perform surgery, the de-

terioration of the condition after the surgical operation. 
Two patients were transferred to the Department of 
Neurology due to the progression of the clinical pic-
ture of acute cerebrovascular accident. 

Thus, the study showed that it is necessary to re-
vise the tactics of managing patients with post-covid 
manifestations of cavernous sinus thrombosis. It 
would seem that the stopped state of acute respiratory 
syndrome caused by SARSCoV-2 gives a formidable 
complication in the form of thrombosis of the cavern-
ous sinuses with rhino-sino-orbital mucormycosis. In 
our opinion, an in-depth study of this pathology is nec-
essary, with the development of guidelines for the 
management of such patients, the definition of domi-
nant specialists in the department of which these pa-
tients should be located in order to exclude the devel-
opment of cross-infection. Recommendations should 
reflect specific criteria for when expectant manage-
ment is needed, and when emergency surgery is 
needed, because. another outbreak of the virus with 
its new mutating strains is not ruled out , where spe-
cialists should be ready to manage these patients. 
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