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DISCUSSION
Most infectious diseases that colonize the oral cavity 
and respiratory tract, including the novel coronavi-
rus, can be transmitted in a dental clinic. A High 
percentage of affected people worldwide visit 
dental clinics, which, in turn, poses a risk of exposure 
and disease-contraction by dentists and other staff 
members17. This study assessed the knowledge of 
students and their corresponding practicing behav-
ior concerning cross-infection control in government 
and private hospital settings. The overall knowledge 
of cross-infection control was satisfactory among 
dental students and similar findings were reported 
by other studies in Pakistan12,13. The contributing 
factors could be curriculum emphasis and educa-
tional seminars conducted during their graduate 
program. Also, professional guidelines are set by the 
institute and regulatory bodies. Dental students are 
typically taught to adhere to these guidelines, ensur-
ing they are well-informed about the best practices 

in infection control.

Upon comparing our findings regarding the use of 
personal protective gear with other studies, both 
similarities and differences were observed. In our 
study, the percentage of participants wearing 
gloves was 98%, which aligns with a study conduct-
ed in Saudi Arabia17. However, variations were 
noted in the utilization of masks, gowns, and 
eyewear. In our study, the respective percentages 
were 79%, 46%, and 13%, whereas in a study by Hala-
vani et al, they were 93%, 98%, and 60.7% 18. These 
discrepancies indicate a lack of sufficient under-
standing regarding the importance of eye protec-
tion, considering the potential transmission of diseas-
es through aerosols and blood. Nevertheless, other 
studies conducted in Pakistan demonstrated similar 
compliance with personal protection against infec-
tions12,13. This underscores the necessity to enforce 
rules and regulations, with educational institutions 

ensuring strict adherence to protocols by students.

Hands serve as the primary reservoir for numerous 
pathogens, highlighting the utmost significance of 
hand hygiene in preventing infections. Handwash-
ing is considered a fundamental and effective 
method for infection prevention19. In response to the 
COVID-19 pandemic, the World Health Organiza-
tion (WHO) has recommended a comprehensive 
handwashing approach, involving washing hands 
with soap and water for a minimum of 20 seconds, 
followed by the use of alcohol-based hand rub 
(ABHR) for visibly soiled hands 20.

In our present study, we found that students were 
well aware of the importance of hand hygiene, with 
an impressive awareness rate of 94%. Their adher-
ence to the standard hand hygiene protocol was 
72% in private schools and 55% in government 
schools, as observed in the study by Waheed Tahir et 
al. conducted in a government setup, which report-
ed a compliance rate of 74%13. In contrast, Marium 
et al. reported a higher compliance rate of 94% with 
hand hygiene in a private institute19. Similarly, a study 
conducted in India by Bommireddy et al. demon-
strated a compliance rate of 59% in handwashing 
practices among dental practitioners21. While the 
majority of students in our study changed gloves 
between patients, it was noted that not all consis-
tently followed proper handwashing protocols, as 
also reported by Noura A. et al17. This indicates a lack 
of institutional emphasis and guidelines regarding 
hand hygiene. To address this concern, we recom-
mend reinforcing proper handwashing techniques 
among students and considering placing educa-
tional posters in handwashing areas, which would 
serve as useful reminders.

Although the participants in our study believed that 
environmental barriers such as plastic wrapping for 
dental units were important the practice was not 
very consistent, with only 33% in government and 
39% in private. Similar results were seen for the 
disinfection of the working surface. This finding also 
concurs with past studies12,13, 19, 22. However, studies 
by Halawani et al. and Chang HC et al. show signifi-
cantly improved compliance with the environment 
disinfection protocol post-COVID-1918,23. This 
suggests that the basics of infection control should 
be overemphasized by continuous lectures and 
training sessions.

Our study revealed excellent knowledge and 
attitudes of students towards handling and dispos-
ing of needles. Also, a thorough medical history and 
patients with communicable diseases were treated 
according to OSHA guidelines. This finding is similar 
to  previous studies13,15,24. However, the immunization 
status of students was found to be 72% and 88% in 
government and private institutes respectively. 

Similar results were seen in previous studies in the 
subcontinent12,13,25. A study conducted by Elagib 
MFA et al. in Sudan and Saudi also reported a low 
percentage of post-HBV serology26. This finding 
suggests that the institute should make hep B vacci-
nation proof mandatory for all students and a boost-
er dose before starting clinical practice/rotations. A 
study by Alharbi et al. found that 93.1% of their 
undergraduate students were vaccinated due to 
this regulation followed by the college 27.

Nonetheless, this study involved both government 
and private colleges therefore it displays more 
variability. The dissimilarity in the attitude of partici-
pants may be due to a person’s own beliefs, 
thoughts, and behavioral aspects. The lack of 
resources and adherence to strict institutional 
policy, particularly in the government sector could 
also play a role.

One of the limitations of this study was the method 
used to assess the practice of infection control 
guidelines which is based on students’ subjective 
self-assessment. Also, the generalizability of the 
findings is constrained by the convenience sample 
of dental students and the limited sample size. 
Another limitation was the absence of qualitative 
data due to the limited time available during data 
gathering. This was a multi-center study (being 
carried out in private and public sector dental 
colleges of Karachi), which will help us elucidate the 
level of knowledge and practice regarding cross-in-
fection control procedures among undergraduate 
dental students. It will help the institutes identify the 
awareness and practice of cross-infection protocols 
being practiced at their institutes and will also help 
to learn and share information with other institutes 
for the best interest of their students and patients' 
safety. It will also allow the conduct of regular work-
shops to enhance and improve awareness among 
future dentists.

CONCLUSION
The students from both public and private institutes 
reported good knowledge indicating that cross-in-
fection control guidelines are outlined by OSHA.  
Lack of adherence to the guidelines at certain levels 
spotlights the need for an evaluation program as a 
means of assuring compliance with recognized 
policy in clinical practice. This will help create a safe 
environment for both the practitioners and the 
patients and help build patients' trust in doctors and 
healthcare facilities. 
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ABSTRACT

Background: The long-term effects of SARS-CoV-2 infection are becoming a significant cause of 
concern for society and healthcare systems. This study determined the variety of symptoms short 
and long-term after recovery from COVID-19 infection.

Methods: A cross-sectional study of 100 subjects followed for 2 years, all COVID-19 infection survivors 
(RT-PCR positive), 18 years and above were recruited. Participants were examined and screened 
with WHO post-COVID assessment criteria for post-acute (>2 weeks) and long-term (>4 weeks) symp-
toms that lingered on post-recovery of acute illness. Chi-square was used for the association with the 
outcome variable with p-value < 0.05 was significant.

Results: The mean age of the participants was 37.8+10.3 years with the majority 55% being men. 
There was complete resolution of symptoms in 86% whereas 14% had lingering symptoms 
post-COVID (p=0.549). The most common severe symptoms in the post-acute phase (after 2 weeks) 
in COVID recoveries were fatigue, myalgias followed by anosmia and ageusia. Persistent long-term 
(after 4 weeks) presentations in the COVID survivors were cardiac and neurological complications 
such as CAD (coronary artery disease) and Bell’s palsy followed by long-term fatigue/generalized 
weakness and dizziness. Mental health sequelae post covid, most subjects had insomnia (27%) and 
amnesia (27%) followed by anxiety (20%), depression (14%), and brain fogging (12%) (p-value 0.347).

Conclusion: The majority of COVID-19 survivors achieved complete symptom resolution, with only 
14% experiencing lingering symptoms. These findings contribute to our understanding of the diverse 
and complex manifestations of COVID-19 recovery but highlight the need for further research to 
elucidate the underlying mechanisms.
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INTRODUCTION
The COVID-19 pandemic has had a significant 
impact on global public health. Despite consider-
able efforts to control its spread, a substantial 
proportion of patients who have recovered from 
acute COVID-19 continue to experience a range of 
symptoms, often persisting for weeks or even months 
after the initial infection. Understanding these 
long-term effects is crucial for providing appropriate 
medical care and support to affected individuals. 
Many studies revealed that COVID‐19 has the 
potential to cause long‐term effects on nearly all 
systems including respiratory, cardiovascular, 
gastrointestinal, neurological, and psychiatric mani-
festations1.

A significant percentage of patients (87.5%) who 
had improved after acute infection continued to 
endure a diversity of symptoms such as fatigue, 
dyspnea, cough, myalgia, and headache2,3. 

Published data indicated that individuals who expe-
rienced mild illness or had no apparent symptoms 
may also suffer from long‐term symptoms. The termi-
nology regarding ongoing symptoms after recovery 
and the resolution of the disease differ among 
studies and societies' definitions as the Centers for 
Disease Control and Prevention (CDC) and The 
National Institute for Health and Care Excellence 
(NICE)4,5 continuing symptoms beyond 3 weeks from 
the disease onset were designated as post‐acute 
COVID‐19 and beyond 12 weeks as chronic 
COVID‐196.

The US CDC suggested separating the disease into 
different categories as acute COVID‐19 (the first 2 
weeks from symptom start), post‐acute hyper 
inflammatory illness (between 2 and 4 weeks from 
symptoms start), and late period symptoms (more 
than 4 weeks from symptom start)7.

The involvement of the cardiovascular system in 
COVID-19 has been widely reported. Patients have 
shown signs of myocardial injury, arrhythmias, and 
blood clotting disorders during the acute phase. 
Emerging evidence suggests that some individuals 
may continue to suffer from these cardiac issues well 
into the post-acute and chronic phases of the disea-
se. Gastrointestinal manifestations, such as diarrhea, 
nausea, and loss of appetite, have been observed 
in COVID-19 sufferers, and persistent gastrointestinal 
symptoms in recovered patients are also seen, 
suggesting potential long-term effects on the dige-
stive system8.

Neurological complications of COVID-19, including 
anosmia (loss of smell), ageusia (loss of taste), 
headaches, and cognitive impairment, have been 
frequently reported. Moreover, psychiatric 
symptoms such as anxiety, depression, and 
post-traumatic stress disorder have been observed 

in COVID-19 survivors, potentially impacting their 
overall well-being and quality of life9.

The long-term effects of COVID-19 on multiple organ 
systems are increasingly recognized, affecting a 
significant proportion of recovered patients. Even 
individuals with mild or asymptomatic COVID-19 
may not be exempt from experiencing ongoing 
symptoms. To better understand and manage these 
sequelae, further research and standardized defini-
tions are required. Healthcare providers must remain 
vigilant in monitoring and supporting patients with 
post-acute and chronic COVID-19 to optimize their 
recovery and well-being. The study aimed to explo-
re the long-term manifestations of COVID-19 on 
various organs in the Pakistani population so that we 
could link the underlying mechanisms of these 
long-term effects and develop effective therapeu-
tic strategies to improve patient outcomes. 

METHODS
A cross-sectional study was done on n=100 
COVID-19 infection survivors 18 years and above. 
Study duration was 2 years from Jan 2021 to Decem-
ber 2022. The inclusion criteria for acceptability into 
the study included all COVID-19 survivors who have 
consented to participate and are attending clinic 
services in the OPD and who were COVID-19 RT-PCR 
Positive. Exclusion criteria included those who 
refused to give consent. They were called for 
follow-up once every month and thorough history 
and examination were done by consultant family 
physicians to exclude any acute infection or uncon-
trolled status of any chronic disease. Also, new 
symptom appearing and lasting long-term was 
documented.
 
Participants were examined and screened with 
WHO post-COVID assessment criteria for post-acute 
(>2 weeks) and long-term (>4 weeks) symptoms that 
lingered on post-recovery of acute illness. The study 
was approved by the institutional review board with 
reference number, ERC code# 4780122SAFM. SPSS 
version 20 was used for statistical analysis. Mean and 
standard deviation were computed for numerical 
variables and frequencies and percentages for 
categorical variables. Chi-square was computed to 
see the association with the outcome variable. 
P-value < 0.05 was considered significant.

RESULTS
The mean age of the participants was 37.8+10.3 
years. The majority (55%) were men and there were 
45% women. The most common severe symptoms in 
the post-acute phase (after 2 weeks) in COVID 
recoverees were fatigue, myalgias followed by 
anosmia, and ageusia. Persistent long-term (after 4 
weeks) presentations in the COVID survivors were 
cardiac and neurological complications such as 
CAD (coronary artery disease) and Bell’s palsy 

followed by long-term fatigue/ generalized weak-
ness and dizziness. Table 1 demonstrates the demo-
graphic profile of the participants. Table 2 com-
pares the symptoms occurring in patients during 
COVID-19 infection and how much of them lingered 
post 2 weeks of acute COVID-19 infection. When we 
looked at the mental health sequelae post covid, 
most subjects had insomnia and amnesia followed 

by anxiety, depression, and brain fogging but the 
results are statistically insignificant (p-value 0.347). 
The majority of patients (74%) were otherwise 
healthy having no comorbidities however 15% had 1 
comorbid condition, 8% had 2 and only 1% had 
more than 3 conditions.

DISCUSSION
Post-operative chronic pain is a significant issue after 
inguinal hernia repair, affecting 8% to 16% of 
patients within six months and negatively impacting 
their quality of life7, 16. To address this, the current 
study compared the effectiveness of using triamcin-
olone acetonide along with lidocaine versus 
lidocaine alone for chronic pain after Lichtenstein 
repair. Lidocaine, a local anesthetic, blocks nerve 
signals and provides analgesia, while triamcinolone 
acetonide, a corticosteroid, reduces inflammation 
at the surgical site 5, 14, 17, 18. The current study findings 
showed that patients receiving triamcinolone 
acetonide with lidocaine experienced significantly 
lower chronic pain at different time points com-
pared to those who received lidocaine alone, 
suggesting that this intervention consistently 
reduced postoperative pain at 1st week, 1st month, 
and 3rd month. The study's results indicate the 
potential benefits of using this combination to 
improve the post-operative experience for patients 
undergoing inguinal hernioplasty.

Other studies have also demonstrated the effective-
ness of using local anesthesia with steroids to treat 
different types of pain 10, 19-22. the study by Geh et al. 

showed successful outcomes in managing musculo-
skeletal pain in 80% of patients with minimal compli-
cations13. Amjad et al. found that combining local 
anesthesia with triamcinolone acetonide provided 
superior pain relief for patients with postherpetic 
neuralgia compared to local anesthesia alone14. 
Emperumal et al. reported positive results in manag-
ing temporomandibular joint pain through intra-ar-
ticular injections of triamcinolone acetonide along-
side lidocaine15. 

The study by Verhagen et al. compared a combina-
tion of corticosteroids, lidocaine, and hyaluronic 
acid and a neurectomy over six weeks for the treat-
ment of chronic pain. They found baseline pain 
score was similar in both groups (p=0.86), however, 
the success rate of neurectomy was significantly 
higher than combination therapy (p=0.001) 23. 
Furthermore, Bahari et al. discovered that combin-
ing triamcinolone acetonide with bupivacaine 
resulted in significantly lower pain scores, reduced 
opiate requirements in the first 24 hours post-surgery, 
and shorter inpatient stays after lumbar discectomy, 
compared to other groups using only one of these 
agents or a control22. Similarly, Boelens et al. evaluat-
ed a diagnostic workup and treatment protocol for 

chronic abdominal pain caused by suspected ante-
rior cutaneous nerve entrapment syndrome 
(ACNES). They found that trigger point lidocaine 
injections with corticosteroids provided significant 
pain reduction in a majority of patients, and neurec-
tomy was effective for refractory cases21. 

The administration of local anesthesia with steroids 
for the management of pain is not only efficacious 
but also offers various advantages as compared to 
traditional pain medications like NSAIDs and opioids 
10, 19, 20. While NSAIDs and opioids can temporarily 
relieve pain, they are significantly associated with 
various side effects like sedation, vomiting, nausea, 
and addiction to opioids. In contrast, local anesthe-
sia with steroids acts directly at the pain side, 
minimizing systemic adverse effects and decreasing 
the requirement for systemic pain medications10, 19, 20, 

24, 25. Furthermore, the use of local anesthesia with 
steroids can lead to improved post-operative recov-
ery and reduced hospital stay. Effective pain man-
agement is closely linked to patient satisfaction and 
faster recovery, as patients experience less discom-
fort and are better able to engage in early mobiliza-
tion and physical activity. The shorter hospital stay 
can also contribute to cost savings for both patients 
and healthcare facilities 10, 19, 20, 24, 25.
 
It is important to recognize some of the study's short-
comings. Firstly, because just one center was includ-
ed in the research, it's possible that the results 
cannot be applied to other healthcare environ-
ments. Second, the study's sample size was quite 
small, which might have affected the results' statisti-
cal power. Larger multicenter trials are required to 
verify the findings and evaluate the efficacy of the 
intervention in a range of patient demographics.

CONCLUSION
The combination of lidocaine with triamcinolone 
acetonide emerges as a robust strategy for effec-
tively managing chronic post-operative pain in 
patients undergoing inguinal hernioplasty. This 
strategy presents a meaningful advancement in 
pain management, demonstrating its potential to 
lessen pain and improve patient recovery after the 
surgical procedure. 
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INTRODUCTION
The COVID-19 pandemic has had a significant 
impact on global public health. Despite consider-
able efforts to control its spread, a substantial 
proportion of patients who have recovered from 
acute COVID-19 continue to experience a range of 
symptoms, often persisting for weeks or even months 
after the initial infection. Understanding these 
long-term effects is crucial for providing appropriate 
medical care and support to affected individuals. 
Many studies revealed that COVID‐19 has the 
potential to cause long‐term effects on nearly all 
systems including respiratory, cardiovascular, 
gastrointestinal, neurological, and psychiatric mani-
festations1.

A significant percentage of patients (87.5%) who 
had improved after acute infection continued to 
endure a diversity of symptoms such as fatigue, 
dyspnea, cough, myalgia, and headache2,3. 

Published data indicated that individuals who expe-
rienced mild illness or had no apparent symptoms 
may also suffer from long‐term symptoms. The termi-
nology regarding ongoing symptoms after recovery 
and the resolution of the disease differ among 
studies and societies' definitions as the Centers for 
Disease Control and Prevention (CDC) and The 
National Institute for Health and Care Excellence 
(NICE)4,5 continuing symptoms beyond 3 weeks from 
the disease onset were designated as post‐acute 
COVID‐19 and beyond 12 weeks as chronic 
COVID‐196.

The US CDC suggested separating the disease into 
different categories as acute COVID‐19 (the first 2 
weeks from symptom start), post‐acute hyper 
inflammatory illness (between 2 and 4 weeks from 
symptoms start), and late period symptoms (more 
than 4 weeks from symptom start)7.

The involvement of the cardiovascular system in 
COVID-19 has been widely reported. Patients have 
shown signs of myocardial injury, arrhythmias, and 
blood clotting disorders during the acute phase. 
Emerging evidence suggests that some individuals 
may continue to suffer from these cardiac issues well 
into the post-acute and chronic phases of the disea-
se. Gastrointestinal manifestations, such as diarrhea, 
nausea, and loss of appetite, have been observed 
in COVID-19 sufferers, and persistent gastrointestinal 
symptoms in recovered patients are also seen, 
suggesting potential long-term effects on the dige-
stive system8.

Neurological complications of COVID-19, including 
anosmia (loss of smell), ageusia (loss of taste), 
headaches, and cognitive impairment, have been 
frequently reported. Moreover, psychiatric 
symptoms such as anxiety, depression, and 
post-traumatic stress disorder have been observed 

in COVID-19 survivors, potentially impacting their 
overall well-being and quality of life9.

The long-term effects of COVID-19 on multiple organ 
systems are increasingly recognized, affecting a 
significant proportion of recovered patients. Even 
individuals with mild or asymptomatic COVID-19 
may not be exempt from experiencing ongoing 
symptoms. To better understand and manage these 
sequelae, further research and standardized defini-
tions are required. Healthcare providers must remain 
vigilant in monitoring and supporting patients with 
post-acute and chronic COVID-19 to optimize their 
recovery and well-being. The study aimed to explo-
re the long-term manifestations of COVID-19 on 
various organs in the Pakistani population so that we 
could link the underlying mechanisms of these 
long-term effects and develop effective therapeu-
tic strategies to improve patient outcomes. 

METHODS
A cross-sectional study was done on n=100 
COVID-19 infection survivors 18 years and above. 
Study duration was 2 years from Jan 2021 to Decem-
ber 2022. The inclusion criteria for acceptability into 
the study included all COVID-19 survivors who have 
consented to participate and are attending clinic 
services in the OPD and who were COVID-19 RT-PCR 
Positive. Exclusion criteria included those who 
refused to give consent. They were called for 
follow-up once every month and thorough history 
and examination were done by consultant family 
physicians to exclude any acute infection or uncon-
trolled status of any chronic disease. Also, new 
symptom appearing and lasting long-term was 
documented.
 
Participants were examined and screened with 
WHO post-COVID assessment criteria for post-acute 
(>2 weeks) and long-term (>4 weeks) symptoms that 
lingered on post-recovery of acute illness. The study 
was approved by the institutional review board with 
reference number, ERC code# 4780122SAFM. SPSS 
version 20 was used for statistical analysis. Mean and 
standard deviation were computed for numerical 
variables and frequencies and percentages for 
categorical variables. Chi-square was computed to 
see the association with the outcome variable. 
P-value < 0.05 was considered significant.

RESULTS
The mean age of the participants was 37.8+10.3 
years. The majority (55%) were men and there were 
45% women. The most common severe symptoms in 
the post-acute phase (after 2 weeks) in COVID 
recoverees were fatigue, myalgias followed by 
anosmia, and ageusia. Persistent long-term (after 4 
weeks) presentations in the COVID survivors were 
cardiac and neurological complications such as 
CAD (coronary artery disease) and Bell’s palsy 

followed by long-term fatigue/ generalized weak-
ness and dizziness. Table 1 demonstrates the demo-
graphic profile of the participants. Table 2 com-
pares the symptoms occurring in patients during 
COVID-19 infection and how much of them lingered 
post 2 weeks of acute COVID-19 infection. When we 
looked at the mental health sequelae post covid, 
most subjects had insomnia and amnesia followed 

by anxiety, depression, and brain fogging but the 
results are statistically insignificant (p-value 0.347). 
The majority of patients (74%) were otherwise 
healthy having no comorbidities however 15% had 1 
comorbid condition, 8% had 2 and only 1% had 
more than 3 conditions.

Figure 1 shows the short-term consequences after 
two weeks of COVID-19 infections, with fatigue, 

and myalgias being the most common. 

Table 1: Demographic profile of the participants.

Table 2: Comparison of symptoms during and persistent symptoms after 2 weeks of COVID-19 infection.

Gend
er

Age
(year

s)

Marital status Mental Health consequences post-COVID Presence of
comorbidities

Post
COVID

complete
resolution

of
symptoms

37.8+
10.3

Singl
e

Marri
ed

Memor
y
Impact
ed

Distress
ed

Insom
nia

Anxie
ty

Brain
Foggi
ng

Non
e

1 2 >3 Yes No

Male
n (%)

55 18
(32.
7)

37
(67.3)

11
(40.7)

8
(57.1)

15
(55.5)

8
(40)

7
(58.3)

43
(58.
1)

8
(5
3)

4
(5
0)

0
(0)

47
(85.
5)

8
(14.
5)

Fema
le n
(%)

45 14
(31.
3)

31
(68.9)

16
(59.3)

6
(42.9)

12
(44.4)

12
(60)

5
(41.6)

31
(41.
9)

7
(4
7)

4
(5
0)

1
(10
0)

39
(86.
7)

6
(13.
3)

Total
n (%)

100 32
(32)

68
(68)

27
(27)

14
(14)

27
(27)

20
(20)

12(12) 74
(74)

15
(1
5)

8
(8)

1
(1)

86 14

p-value 0.518 0.347 0.342 0.549

Symptomatology During COVID Infection
n (%)

After COVID infection
n (%)

Flu-like symptoms 77(52.4) 31(31)

Fever 98(66.7) 20(20)

Headache 78(53.1) 9(9)

Vomiting 11(7.5) 14(14)

Diarrhea 31(21.1) 14(14)

Shortness of Breadth 44(29.9) 16(16)

Pneumonia 27(18.4) 100(100)

Anosmia 47(31.9) 26(26)

Ageusia 37(25.2) 9(9)

Chest pain 59(40.1) 3(3)

Visual impairment 10(6.8) 9(9)

DISCUSSION
Post-operative chronic pain is a significant issue after 
inguinal hernia repair, affecting 8% to 16% of 
patients within six months and negatively impacting 
their quality of life7, 16. To address this, the current 
study compared the effectiveness of using triamcin-
olone acetonide along with lidocaine versus 
lidocaine alone for chronic pain after Lichtenstein 
repair. Lidocaine, a local anesthetic, blocks nerve 
signals and provides analgesia, while triamcinolone 
acetonide, a corticosteroid, reduces inflammation 
at the surgical site 5, 14, 17, 18. The current study findings 
showed that patients receiving triamcinolone 
acetonide with lidocaine experienced significantly 
lower chronic pain at different time points com-
pared to those who received lidocaine alone, 
suggesting that this intervention consistently 
reduced postoperative pain at 1st week, 1st month, 
and 3rd month. The study's results indicate the 
potential benefits of using this combination to 
improve the post-operative experience for patients 
undergoing inguinal hernioplasty.

Other studies have also demonstrated the effective-
ness of using local anesthesia with steroids to treat 
different types of pain 10, 19-22. the study by Geh et al. 

showed successful outcomes in managing musculo-
skeletal pain in 80% of patients with minimal compli-
cations13. Amjad et al. found that combining local 
anesthesia with triamcinolone acetonide provided 
superior pain relief for patients with postherpetic 
neuralgia compared to local anesthesia alone14. 
Emperumal et al. reported positive results in manag-
ing temporomandibular joint pain through intra-ar-
ticular injections of triamcinolone acetonide along-
side lidocaine15. 

The study by Verhagen et al. compared a combina-
tion of corticosteroids, lidocaine, and hyaluronic 
acid and a neurectomy over six weeks for the treat-
ment of chronic pain. They found baseline pain 
score was similar in both groups (p=0.86), however, 
the success rate of neurectomy was significantly 
higher than combination therapy (p=0.001) 23. 
Furthermore, Bahari et al. discovered that combin-
ing triamcinolone acetonide with bupivacaine 
resulted in significantly lower pain scores, reduced 
opiate requirements in the first 24 hours post-surgery, 
and shorter inpatient stays after lumbar discectomy, 
compared to other groups using only one of these 
agents or a control22. Similarly, Boelens et al. evaluat-
ed a diagnostic workup and treatment protocol for 

chronic abdominal pain caused by suspected ante-
rior cutaneous nerve entrapment syndrome 
(ACNES). They found that trigger point lidocaine 
injections with corticosteroids provided significant 
pain reduction in a majority of patients, and neurec-
tomy was effective for refractory cases21. 

The administration of local anesthesia with steroids 
for the management of pain is not only efficacious 
but also offers various advantages as compared to 
traditional pain medications like NSAIDs and opioids 
10, 19, 20. While NSAIDs and opioids can temporarily 
relieve pain, they are significantly associated with 
various side effects like sedation, vomiting, nausea, 
and addiction to opioids. In contrast, local anesthe-
sia with steroids acts directly at the pain side, 
minimizing systemic adverse effects and decreasing 
the requirement for systemic pain medications10, 19, 20, 

24, 25. Furthermore, the use of local anesthesia with 
steroids can lead to improved post-operative recov-
ery and reduced hospital stay. Effective pain man-
agement is closely linked to patient satisfaction and 
faster recovery, as patients experience less discom-
fort and are better able to engage in early mobiliza-
tion and physical activity. The shorter hospital stay 
can also contribute to cost savings for both patients 
and healthcare facilities 10, 19, 20, 24, 25.
 
It is important to recognize some of the study's short-
comings. Firstly, because just one center was includ-
ed in the research, it's possible that the results 
cannot be applied to other healthcare environ-
ments. Second, the study's sample size was quite 
small, which might have affected the results' statisti-
cal power. Larger multicenter trials are required to 
verify the findings and evaluate the efficacy of the 
intervention in a range of patient demographics.

CONCLUSION
The combination of lidocaine with triamcinolone 
acetonide emerges as a robust strategy for effec-
tively managing chronic post-operative pain in 
patients undergoing inguinal hernioplasty. This 
strategy presents a meaningful advancement in 
pain management, demonstrating its potential to 
lessen pain and improve patient recovery after the 
surgical procedure. 
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Figure 2 illustrates the various long-term i.e., beyond 
4 weeks, complications post-infection, and 
long-term fatigue were seen the most followed by 
CAD, Bell’s Palsy, and dizziness. 14% of COVID 

survivors could not return to their baseline 
functionality and remained sick with long-lasting 
symptoms (p-value 0.549).

DISCUSSION
The severe acute respiratory syndrome called the 
Coronavirus 2 (SARS-COV- 2) infection has a wide 
range of presentations; from asymptomatic cases to 
acute respiratory syndrome, multi-organ failure, or 
residual symptoms in recovered patients called 
Long COVID or post-COVID syndrome which is a 
new medical challenge with unclear long-term 
sequelae. The data shows that 10-35% of patients 
treated in the community and 85% of patients 
requiring inpatient treatment develop post-COVID 
syndrome or Long COVID 8. Post-COVID syndrome is 
a pathological condition involving multiple organ 
systems leading to chronic medical, mental, and 
psychological complications which result in poor 
quality of life, increased patient frustration, and 

increased mortality risk 9.

The most common symptoms of Long COVID are 
extreme tiredness or fatigue, shortness of breath, 
dyspnea, loss of sense of smell and or taste, and 
muscle aches or Myalgia 10. The most commonly 
reported mental symptoms are memory and 
concentration deficits referred to as “Brain Fog”, 
insomnia, and anxiety. Other reported symptoms 
are chest pain or tightness, Heart palpitations, 
dizziness, pins and needles, joint pain, depression 
and anxiety, tinnitus, earache, feeling sick, diarrhea, 
stomach aches, loss of appetite, increased 
temperature, headache, sore throat, and rashes 11.

Similarly, Song et al reported a cough prevalence of 

Figure 1: Severity of clinical manifestations after 2 weeks of COVID infection.

Figure 2: Long-term (>4 weeks) clinical presentation of COVID-19 recovered patients.

18% (95% CI, 12-24%, n=14) weeks after COVID-19 
onset 12. Cohort data in Norway and the Faroe 
Islands found that about 10% of COVID-infected 
patients who were treated as outpatients were 
coughing up to 4 months after the onset of infection 
13,14. It is important to understand the pathophysiolo-
gy of the cough symptoms associated with 
COVID-19 infection to develop a treatment for 
COVID-19 infection. Song et al propose that the 
cough hypersensitivity is due to sensory vagal 
neuron invasion by SARS-CoV-2, causing neuro-in-
flammation in central and peripheral cough path-
ways 12. 

In a study conducted by Huang Y et al., Lung func-
tion tests were conducted on a group of 57 patients 
after being diagnosed with COVID-19 infection. 53% 
of these patients showed decreases in lung diffusion 
capacity for carbon monoxide (DLCO), and 49% of 
these patients were found to have decreased 
strength in their respiratory muscles. In another study, 
abnormalities of lung function tests were found in a 
significant number of patients (14/55) recovering 
from inpatient treatment. Lung diffusion impairment 
was also found in another group of patients even in 
their six-month post-COVID follow-up visit 15. Our 
cohort did not show shortness of breath lasting after 
2 weeks of infection. Perhaps it had resolved sponta-
neously as the infection improved, also the patients 
were younger and with low co-morbidities. Our data 
also reported severe Anosmia in 12.5 % of partici-
pants at 2 weeks’ post-infection and persisted 
beyond 4 weeks in a significant number of patients 
recovering from COVID-19 infection. 

In a study conducted at the University of Pennsylva-
nia, 98% of COVID-infected patients exhibited some 
altered sense of smell. Tara J. Wu et al concluded in 
their systemic review that up to 68% of patients who 
are infected with COVID-19 reported Anosmia 
within 2 weeks and persisted in a small number of 
patients beyond 2 weeks 16. Our study findings 2 
weeks post-COVID correlate with the cough, short-
ness of breath, and Anosmia cluster of symptoms 
that occur post-COVID as most of our participant 
displayed a combination of cough, dyspnea, and 
anosmia as their predominant symptom. In a Multi-
center study carried out by Cesar Fernandez et al, 
they followed up with telephone interviews of 
patients who recovered from COVID-19 after they 
were treated at three different public hospitals in 
Madrid, Spain. They interviewed 1,950 patients and 
found that only 367 (18.8%) patients were symp-
tom-free. The prevalence of long-term cough, 
dyspnea, and fatigue was reported at 2.5%, 23.3%, 
and 61.2% respectively 17.

Our long-term data after 4 weeks post-COVID 
showed the most common complaints of fatigue, 
headache, impaired memory, and cardiac symp-

toms like chest pain, palpitation, and coronary 
artery disease. Researchers have suggested that the 
altered processing of sensory stimuli by the central 
nervous system and the peripheral pathways as 
causes of ongoing fatigue after COVID-19 infection 
18. Interestingly a correlation between dyspnea, 
pain, and cough can be explained based on 

functional MRI studies of the brain showing Insular 
and Cingulate cortices as principal areas of the 

brain dealing with nociceptive processing of 
dyspnea, cough, and pain 19. Available scientific 
literature also shows a possible link between Long 
COVID and cardiac symptoms including chest pain. 
Cardiac Magnetic resonance imaging (MRI) of 
12/26 (46%) of college athletes with confirmed 
COVID infection showed evidence of myocarditis or 
myocardial injury after 12 - 53
days from diagnosis 20. Another prospective obser-
vational cohort study of 100 post-COVID patients 
from University Hospital Frankfurt indicated that 78% 
of participants had abnormal cardiac MRI 2-3 
months after acute COVID-19 infection. Of these 
100 patients, 60% had evidence of myocardial 
inflammation 21. One other study claimed that 40% 
of post-COVID patients presented with Pericarditis or 
Myocarditis more than 70 days’ post-infection 22.

In this study, it was also noted a significant number of 
patients reported mental health problems such as 
cognitive impairment, memory issues, insomnia, 
brain fog, anxiety, and despair. A single-center, 
retrospective cohort study of adult patients was 
carried out by Karen Keijsers et al 23. They used the 
Hospital Anxiety and Depression Scale (HADA) to 
screen mental health in COVID-19 survivors. Their 
cohort included two hundred and eleven patients 
with a median age of 63 years. 33% of patients 
reported memory impairment and 28% had com-
plaints of concentration problems. Further results 
showed anxiety and depression occurring among 
7.8% and 7.1% respectively 23. In a similar study, 
Tehmina Nasserie et al reported depression and/or 
anxiety with a median frequency of 14.9% and 
2.21%. They also reported impaired cognitive func-
tion at a median frequency of 28.3% 24. Data collect-
ed by Huang et al, Akter et al and Halpin et al 
reported combined occurrences of anxiety and 
depression symptoms in post-COVID patients at 
21.1%, 21.6%, and 23.0% respectively 25,26.

To fight COVID-19 and its long-term consequences, 
it is important to do further research to explore and 
find answers to many questions. Some areas of 
further interest and research can be Racial differ-
ences in the occurrence and outcome of long 
COVID, what determines COVID-19 cluster presen-
tations and chronic symptoms.

CONCLUSION
Post-COVID Syndrome or Long COVID is found as a 

multi-organ disease, presenting with a wide range of 
symptoms long after the acute infection subsides. 
This cluster of fatigue and pain points toward patho-
physiological mechanisms involving the central 
nervous system rather than exclusively infectious 
processes. These post-symptoms affect patients’ 
quality of health and daily life. Therefore, it is import-
ant to identify post-COVID symptoms and their com-
plications, as well as establish regular long-term 
follow-ups and use available interventions to treat 
symptoms and provide medical and social support 
as needed. 
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DISCUSSION
Post-operative chronic pain is a significant issue after 
inguinal hernia repair, affecting 8% to 16% of 
patients within six months and negatively impacting 
their quality of life7, 16. To address this, the current 
study compared the effectiveness of using triamcin-
olone acetonide along with lidocaine versus 
lidocaine alone for chronic pain after Lichtenstein 
repair. Lidocaine, a local anesthetic, blocks nerve 
signals and provides analgesia, while triamcinolone 
acetonide, a corticosteroid, reduces inflammation 
at the surgical site 5, 14, 17, 18. The current study findings 
showed that patients receiving triamcinolone 
acetonide with lidocaine experienced significantly 
lower chronic pain at different time points com-
pared to those who received lidocaine alone, 
suggesting that this intervention consistently 
reduced postoperative pain at 1st week, 1st month, 
and 3rd month. The study's results indicate the 
potential benefits of using this combination to 
improve the post-operative experience for patients 
undergoing inguinal hernioplasty.

Other studies have also demonstrated the effective-
ness of using local anesthesia with steroids to treat 
different types of pain 10, 19-22. the study by Geh et al. 

showed successful outcomes in managing musculo-
skeletal pain in 80% of patients with minimal compli-
cations13. Amjad et al. found that combining local 
anesthesia with triamcinolone acetonide provided 
superior pain relief for patients with postherpetic 
neuralgia compared to local anesthesia alone14. 
Emperumal et al. reported positive results in manag-
ing temporomandibular joint pain through intra-ar-
ticular injections of triamcinolone acetonide along-
side lidocaine15. 

The study by Verhagen et al. compared a combina-
tion of corticosteroids, lidocaine, and hyaluronic 
acid and a neurectomy over six weeks for the treat-
ment of chronic pain. They found baseline pain 
score was similar in both groups (p=0.86), however, 
the success rate of neurectomy was significantly 
higher than combination therapy (p=0.001) 23. 
Furthermore, Bahari et al. discovered that combin-
ing triamcinolone acetonide with bupivacaine 
resulted in significantly lower pain scores, reduced 
opiate requirements in the first 24 hours post-surgery, 
and shorter inpatient stays after lumbar discectomy, 
compared to other groups using only one of these 
agents or a control22. Similarly, Boelens et al. evaluat-
ed a diagnostic workup and treatment protocol for 

chronic abdominal pain caused by suspected ante-
rior cutaneous nerve entrapment syndrome 
(ACNES). They found that trigger point lidocaine 
injections with corticosteroids provided significant 
pain reduction in a majority of patients, and neurec-
tomy was effective for refractory cases21. 

The administration of local anesthesia with steroids 
for the management of pain is not only efficacious 
but also offers various advantages as compared to 
traditional pain medications like NSAIDs and opioids 
10, 19, 20. While NSAIDs and opioids can temporarily 
relieve pain, they are significantly associated with 
various side effects like sedation, vomiting, nausea, 
and addiction to opioids. In contrast, local anesthe-
sia with steroids acts directly at the pain side, 
minimizing systemic adverse effects and decreasing 
the requirement for systemic pain medications10, 19, 20, 

24, 25. Furthermore, the use of local anesthesia with 
steroids can lead to improved post-operative recov-
ery and reduced hospital stay. Effective pain man-
agement is closely linked to patient satisfaction and 
faster recovery, as patients experience less discom-
fort and are better able to engage in early mobiliza-
tion and physical activity. The shorter hospital stay 
can also contribute to cost savings for both patients 
and healthcare facilities 10, 19, 20, 24, 25.
 
It is important to recognize some of the study's short-
comings. Firstly, because just one center was includ-
ed in the research, it's possible that the results 
cannot be applied to other healthcare environ-
ments. Second, the study's sample size was quite 
small, which might have affected the results' statisti-
cal power. Larger multicenter trials are required to 
verify the findings and evaluate the efficacy of the 
intervention in a range of patient demographics.

CONCLUSION
The combination of lidocaine with triamcinolone 
acetonide emerges as a robust strategy for effec-
tively managing chronic post-operative pain in 
patients undergoing inguinal hernioplasty. This 
strategy presents a meaningful advancement in 
pain management, demonstrating its potential to 
lessen pain and improve patient recovery after the 
surgical procedure. 
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DISCUSSION
The severe acute respiratory syndrome called the 
Coronavirus 2 (SARS-COV- 2) infection has a wide 
range of presentations; from asymptomatic cases to 
acute respiratory syndrome, multi-organ failure, or 
residual symptoms in recovered patients called 
Long COVID or post-COVID syndrome which is a 
new medical challenge with unclear long-term 
sequelae. The data shows that 10-35% of patients 
treated in the community and 85% of patients 
requiring inpatient treatment develop post-COVID 
syndrome or Long COVID 8. Post-COVID syndrome is 
a pathological condition involving multiple organ 
systems leading to chronic medical, mental, and 
psychological complications which result in poor 
quality of life, increased patient frustration, and 

increased mortality risk 9.

The most common symptoms of Long COVID are 
extreme tiredness or fatigue, shortness of breath, 
dyspnea, loss of sense of smell and or taste, and 
muscle aches or Myalgia 10. The most commonly 
reported mental symptoms are memory and 
concentration deficits referred to as “Brain Fog”, 
insomnia, and anxiety. Other reported symptoms 
are chest pain or tightness, Heart palpitations, 
dizziness, pins and needles, joint pain, depression 
and anxiety, tinnitus, earache, feeling sick, diarrhea, 
stomach aches, loss of appetite, increased 
temperature, headache, sore throat, and rashes 11.

Similarly, Song et al reported a cough prevalence of 

18% (95% CI, 12-24%, n=14) weeks after COVID-19 
onset 12. Cohort data in Norway and the Faroe 
Islands found that about 10% of COVID-infected 
patients who were treated as outpatients were 
coughing up to 4 months after the onset of infection 
13,14. It is important to understand the pathophysiolo-
gy of the cough symptoms associated with 
COVID-19 infection to develop a treatment for 
COVID-19 infection. Song et al propose that the 
cough hypersensitivity is due to sensory vagal 
neuron invasion by SARS-CoV-2, causing neuro-in-
flammation in central and peripheral cough path-
ways 12. 

In a study conducted by Huang Y et al., Lung func-
tion tests were conducted on a group of 57 patients 
after being diagnosed with COVID-19 infection. 53% 
of these patients showed decreases in lung diffusion 
capacity for carbon monoxide (DLCO), and 49% of 
these patients were found to have decreased 
strength in their respiratory muscles. In another study, 
abnormalities of lung function tests were found in a 
significant number of patients (14/55) recovering 
from inpatient treatment. Lung diffusion impairment 
was also found in another group of patients even in 
their six-month post-COVID follow-up visit 15. Our 
cohort did not show shortness of breath lasting after 
2 weeks of infection. Perhaps it had resolved sponta-
neously as the infection improved, also the patients 
were younger and with low co-morbidities. Our data 
also reported severe Anosmia in 12.5 % of partici-
pants at 2 weeks’ post-infection and persisted 
beyond 4 weeks in a significant number of patients 
recovering from COVID-19 infection. 

In a study conducted at the University of Pennsylva-
nia, 98% of COVID-infected patients exhibited some 
altered sense of smell. Tara J. Wu et al concluded in 
their systemic review that up to 68% of patients who 
are infected with COVID-19 reported Anosmia 
within 2 weeks and persisted in a small number of 
patients beyond 2 weeks 16. Our study findings 2 
weeks post-COVID correlate with the cough, short-
ness of breath, and Anosmia cluster of symptoms 
that occur post-COVID as most of our participant 
displayed a combination of cough, dyspnea, and 
anosmia as their predominant symptom. In a Multi-
center study carried out by Cesar Fernandez et al, 
they followed up with telephone interviews of 
patients who recovered from COVID-19 after they 
were treated at three different public hospitals in 
Madrid, Spain. They interviewed 1,950 patients and 
found that only 367 (18.8%) patients were symp-
tom-free. The prevalence of long-term cough, 
dyspnea, and fatigue was reported at 2.5%, 23.3%, 
and 61.2% respectively 17.

Our long-term data after 4 weeks post-COVID 
showed the most common complaints of fatigue, 
headache, impaired memory, and cardiac symp-

toms like chest pain, palpitation, and coronary 
artery disease. Researchers have suggested that the 
altered processing of sensory stimuli by the central 
nervous system and the peripheral pathways as 
causes of ongoing fatigue after COVID-19 infection 
18. Interestingly a correlation between dyspnea, 
pain, and cough can be explained based on 

functional MRI studies of the brain showing Insular 
and Cingulate cortices as principal areas of the 

brain dealing with nociceptive processing of 
dyspnea, cough, and pain 19. Available scientific 
literature also shows a possible link between Long 
COVID and cardiac symptoms including chest pain. 
Cardiac Magnetic resonance imaging (MRI) of 
12/26 (46%) of college athletes with confirmed 
COVID infection showed evidence of myocarditis or 
myocardial injury after 12 - 53
days from diagnosis 20. Another prospective obser-
vational cohort study of 100 post-COVID patients 
from University Hospital Frankfurt indicated that 78% 
of participants had abnormal cardiac MRI 2-3 
months after acute COVID-19 infection. Of these 
100 patients, 60% had evidence of myocardial 
inflammation 21. One other study claimed that 40% 
of post-COVID patients presented with Pericarditis or 
Myocarditis more than 70 days’ post-infection 22.

In this study, it was also noted a significant number of 
patients reported mental health problems such as 
cognitive impairment, memory issues, insomnia, 
brain fog, anxiety, and despair. A single-center, 
retrospective cohort study of adult patients was 
carried out by Karen Keijsers et al 23. They used the 
Hospital Anxiety and Depression Scale (HADA) to 
screen mental health in COVID-19 survivors. Their 
cohort included two hundred and eleven patients 
with a median age of 63 years. 33% of patients 
reported memory impairment and 28% had com-
plaints of concentration problems. Further results 
showed anxiety and depression occurring among 
7.8% and 7.1% respectively 23. In a similar study, 
Tehmina Nasserie et al reported depression and/or 
anxiety with a median frequency of 14.9% and 
2.21%. They also reported impaired cognitive func-
tion at a median frequency of 28.3% 24. Data collect-
ed by Huang et al, Akter et al and Halpin et al 
reported combined occurrences of anxiety and 
depression symptoms in post-COVID patients at 
21.1%, 21.6%, and 23.0% respectively 25,26.

To fight COVID-19 and its long-term consequences, 
it is important to do further research to explore and 
find answers to many questions. Some areas of 
further interest and research can be Racial differ-
ences in the occurrence and outcome of long 
COVID, what determines COVID-19 cluster presen-
tations and chronic symptoms.

CONCLUSION
Post-COVID Syndrome or Long COVID is found as a 

multi-organ disease, presenting with a wide range of 
symptoms long after the acute infection subsides. 
This cluster of fatigue and pain points toward patho-
physiological mechanisms involving the central 
nervous system rather than exclusively infectious 
processes. These post-symptoms affect patients’ 
quality of health and daily life. Therefore, it is import-
ant to identify post-COVID symptoms and their com-
plications, as well as establish regular long-term 
follow-ups and use available interventions to treat 
symptoms and provide medical and social support 
as needed. 
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DISCUSSION
Post-operative chronic pain is a significant issue after 
inguinal hernia repair, affecting 8% to 16% of 
patients within six months and negatively impacting 
their quality of life7, 16. To address this, the current 
study compared the effectiveness of using triamcin-
olone acetonide along with lidocaine versus 
lidocaine alone for chronic pain after Lichtenstein 
repair. Lidocaine, a local anesthetic, blocks nerve 
signals and provides analgesia, while triamcinolone 
acetonide, a corticosteroid, reduces inflammation 
at the surgical site 5, 14, 17, 18. The current study findings 
showed that patients receiving triamcinolone 
acetonide with lidocaine experienced significantly 
lower chronic pain at different time points com-
pared to those who received lidocaine alone, 
suggesting that this intervention consistently 
reduced postoperative pain at 1st week, 1st month, 
and 3rd month. The study's results indicate the 
potential benefits of using this combination to 
improve the post-operative experience for patients 
undergoing inguinal hernioplasty.

Other studies have also demonstrated the effective-
ness of using local anesthesia with steroids to treat 
different types of pain 10, 19-22. the study by Geh et al. 

showed successful outcomes in managing musculo-
skeletal pain in 80% of patients with minimal compli-
cations13. Amjad et al. found that combining local 
anesthesia with triamcinolone acetonide provided 
superior pain relief for patients with postherpetic 
neuralgia compared to local anesthesia alone14. 
Emperumal et al. reported positive results in manag-
ing temporomandibular joint pain through intra-ar-
ticular injections of triamcinolone acetonide along-
side lidocaine15. 

The study by Verhagen et al. compared a combina-
tion of corticosteroids, lidocaine, and hyaluronic 
acid and a neurectomy over six weeks for the treat-
ment of chronic pain. They found baseline pain 
score was similar in both groups (p=0.86), however, 
the success rate of neurectomy was significantly 
higher than combination therapy (p=0.001) 23. 
Furthermore, Bahari et al. discovered that combin-
ing triamcinolone acetonide with bupivacaine 
resulted in significantly lower pain scores, reduced 
opiate requirements in the first 24 hours post-surgery, 
and shorter inpatient stays after lumbar discectomy, 
compared to other groups using only one of these 
agents or a control22. Similarly, Boelens et al. evaluat-
ed a diagnostic workup and treatment protocol for 

chronic abdominal pain caused by suspected ante-
rior cutaneous nerve entrapment syndrome 
(ACNES). They found that trigger point lidocaine 
injections with corticosteroids provided significant 
pain reduction in a majority of patients, and neurec-
tomy was effective for refractory cases21. 

The administration of local anesthesia with steroids 
for the management of pain is not only efficacious 
but also offers various advantages as compared to 
traditional pain medications like NSAIDs and opioids 
10, 19, 20. While NSAIDs and opioids can temporarily 
relieve pain, they are significantly associated with 
various side effects like sedation, vomiting, nausea, 
and addiction to opioids. In contrast, local anesthe-
sia with steroids acts directly at the pain side, 
minimizing systemic adverse effects and decreasing 
the requirement for systemic pain medications10, 19, 20, 

24, 25. Furthermore, the use of local anesthesia with 
steroids can lead to improved post-operative recov-
ery and reduced hospital stay. Effective pain man-
agement is closely linked to patient satisfaction and 
faster recovery, as patients experience less discom-
fort and are better able to engage in early mobiliza-
tion and physical activity. The shorter hospital stay 
can also contribute to cost savings for both patients 
and healthcare facilities 10, 19, 20, 24, 25.
 
It is important to recognize some of the study's short-
comings. Firstly, because just one center was includ-
ed in the research, it's possible that the results 
cannot be applied to other healthcare environ-
ments. Second, the study's sample size was quite 
small, which might have affected the results' statisti-
cal power. Larger multicenter trials are required to 
verify the findings and evaluate the efficacy of the 
intervention in a range of patient demographics.

CONCLUSION
The combination of lidocaine with triamcinolone 
acetonide emerges as a robust strategy for effec-
tively managing chronic post-operative pain in 
patients undergoing inguinal hernioplasty. This 
strategy presents a meaningful advancement in 
pain management, demonstrating its potential to 
lessen pain and improve patient recovery after the 
surgical procedure. 
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DISCUSSION
The severe acute respiratory syndrome called the 
Coronavirus 2 (SARS-COV- 2) infection has a wide 
range of presentations; from asymptomatic cases to 
acute respiratory syndrome, multi-organ failure, or 
residual symptoms in recovered patients called 
Long COVID or post-COVID syndrome which is a 
new medical challenge with unclear long-term 
sequelae. The data shows that 10-35% of patients 
treated in the community and 85% of patients 
requiring inpatient treatment develop post-COVID 
syndrome or Long COVID 8. Post-COVID syndrome is 
a pathological condition involving multiple organ 
systems leading to chronic medical, mental, and 
psychological complications which result in poor 
quality of life, increased patient frustration, and 

increased mortality risk 9.

The most common symptoms of Long COVID are 
extreme tiredness or fatigue, shortness of breath, 
dyspnea, loss of sense of smell and or taste, and 
muscle aches or Myalgia 10. The most commonly 
reported mental symptoms are memory and 
concentration deficits referred to as “Brain Fog”, 
insomnia, and anxiety. Other reported symptoms 
are chest pain or tightness, Heart palpitations, 
dizziness, pins and needles, joint pain, depression 
and anxiety, tinnitus, earache, feeling sick, diarrhea, 
stomach aches, loss of appetite, increased 
temperature, headache, sore throat, and rashes 11.

Similarly, Song et al reported a cough prevalence of 

18% (95% CI, 12-24%, n=14) weeks after COVID-19 
onset 12. Cohort data in Norway and the Faroe 
Islands found that about 10% of COVID-infected 
patients who were treated as outpatients were 
coughing up to 4 months after the onset of infection 
13,14. It is important to understand the pathophysiolo-
gy of the cough symptoms associated with 
COVID-19 infection to develop a treatment for 
COVID-19 infection. Song et al propose that the 
cough hypersensitivity is due to sensory vagal 
neuron invasion by SARS-CoV-2, causing neuro-in-
flammation in central and peripheral cough path-
ways 12. 

In a study conducted by Huang Y et al., Lung func-
tion tests were conducted on a group of 57 patients 
after being diagnosed with COVID-19 infection. 53% 
of these patients showed decreases in lung diffusion 
capacity for carbon monoxide (DLCO), and 49% of 
these patients were found to have decreased 
strength in their respiratory muscles. In another study, 
abnormalities of lung function tests were found in a 
significant number of patients (14/55) recovering 
from inpatient treatment. Lung diffusion impairment 
was also found in another group of patients even in 
their six-month post-COVID follow-up visit 15. Our 
cohort did not show shortness of breath lasting after 
2 weeks of infection. Perhaps it had resolved sponta-
neously as the infection improved, also the patients 
were younger and with low co-morbidities. Our data 
also reported severe Anosmia in 12.5 % of partici-
pants at 2 weeks’ post-infection and persisted 
beyond 4 weeks in a significant number of patients 
recovering from COVID-19 infection. 

In a study conducted at the University of Pennsylva-
nia, 98% of COVID-infected patients exhibited some 
altered sense of smell. Tara J. Wu et al concluded in 
their systemic review that up to 68% of patients who 
are infected with COVID-19 reported Anosmia 
within 2 weeks and persisted in a small number of 
patients beyond 2 weeks 16. Our study findings 2 
weeks post-COVID correlate with the cough, short-
ness of breath, and Anosmia cluster of symptoms 
that occur post-COVID as most of our participant 
displayed a combination of cough, dyspnea, and 
anosmia as their predominant symptom. In a Multi-
center study carried out by Cesar Fernandez et al, 
they followed up with telephone interviews of 
patients who recovered from COVID-19 after they 
were treated at three different public hospitals in 
Madrid, Spain. They interviewed 1,950 patients and 
found that only 367 (18.8%) patients were symp-
tom-free. The prevalence of long-term cough, 
dyspnea, and fatigue was reported at 2.5%, 23.3%, 
and 61.2% respectively 17.

Our long-term data after 4 weeks post-COVID 
showed the most common complaints of fatigue, 
headache, impaired memory, and cardiac symp-

toms like chest pain, palpitation, and coronary 
artery disease. Researchers have suggested that the 
altered processing of sensory stimuli by the central 
nervous system and the peripheral pathways as 
causes of ongoing fatigue after COVID-19 infection 
18. Interestingly a correlation between dyspnea, 
pain, and cough can be explained based on 

functional MRI studies of the brain showing Insular 
and Cingulate cortices as principal areas of the 

brain dealing with nociceptive processing of 
dyspnea, cough, and pain 19. Available scientific 
literature also shows a possible link between Long 
COVID and cardiac symptoms including chest pain. 
Cardiac Magnetic resonance imaging (MRI) of 
12/26 (46%) of college athletes with confirmed 
COVID infection showed evidence of myocarditis or 
myocardial injury after 12 - 53
days from diagnosis 20. Another prospective obser-
vational cohort study of 100 post-COVID patients 
from University Hospital Frankfurt indicated that 78% 
of participants had abnormal cardiac MRI 2-3 
months after acute COVID-19 infection. Of these 
100 patients, 60% had evidence of myocardial 
inflammation 21. One other study claimed that 40% 
of post-COVID patients presented with Pericarditis or 
Myocarditis more than 70 days’ post-infection 22.

In this study, it was also noted a significant number of 
patients reported mental health problems such as 
cognitive impairment, memory issues, insomnia, 
brain fog, anxiety, and despair. A single-center, 
retrospective cohort study of adult patients was 
carried out by Karen Keijsers et al 23. They used the 
Hospital Anxiety and Depression Scale (HADA) to 
screen mental health in COVID-19 survivors. Their 
cohort included two hundred and eleven patients 
with a median age of 63 years. 33% of patients 
reported memory impairment and 28% had com-
plaints of concentration problems. Further results 
showed anxiety and depression occurring among 
7.8% and 7.1% respectively 23. In a similar study, 
Tehmina Nasserie et al reported depression and/or 
anxiety with a median frequency of 14.9% and 
2.21%. They also reported impaired cognitive func-
tion at a median frequency of 28.3% 24. Data collect-
ed by Huang et al, Akter et al and Halpin et al 
reported combined occurrences of anxiety and 
depression symptoms in post-COVID patients at 
21.1%, 21.6%, and 23.0% respectively 25,26.

To fight COVID-19 and its long-term consequences, 
it is important to do further research to explore and 
find answers to many questions. Some areas of 
further interest and research can be Racial differ-
ences in the occurrence and outcome of long 
COVID, what determines COVID-19 cluster presen-
tations and chronic symptoms.

CONCLUSION
Post-COVID Syndrome or Long COVID is found as a 

multi-organ disease, presenting with a wide range of 
symptoms long after the acute infection subsides. 
This cluster of fatigue and pain points toward patho-
physiological mechanisms involving the central 
nervous system rather than exclusively infectious 
processes. These post-symptoms affect patients’ 
quality of health and daily life. Therefore, it is import-
ant to identify post-COVID symptoms and their com-
plications, as well as establish regular long-term 
follow-ups and use available interventions to treat 
symptoms and provide medical and social support 
as needed. 
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DISCUSSION
Post-operative chronic pain is a significant issue after 
inguinal hernia repair, affecting 8% to 16% of 
patients within six months and negatively impacting 
their quality of life7, 16. To address this, the current 
study compared the effectiveness of using triamcin-
olone acetonide along with lidocaine versus 
lidocaine alone for chronic pain after Lichtenstein 
repair. Lidocaine, a local anesthetic, blocks nerve 
signals and provides analgesia, while triamcinolone 
acetonide, a corticosteroid, reduces inflammation 
at the surgical site 5, 14, 17, 18. The current study findings 
showed that patients receiving triamcinolone 
acetonide with lidocaine experienced significantly 
lower chronic pain at different time points com-
pared to those who received lidocaine alone, 
suggesting that this intervention consistently 
reduced postoperative pain at 1st week, 1st month, 
and 3rd month. The study's results indicate the 
potential benefits of using this combination to 
improve the post-operative experience for patients 
undergoing inguinal hernioplasty.

Other studies have also demonstrated the effective-
ness of using local anesthesia with steroids to treat 
different types of pain 10, 19-22. the study by Geh et al. 

showed successful outcomes in managing musculo-
skeletal pain in 80% of patients with minimal compli-
cations13. Amjad et al. found that combining local 
anesthesia with triamcinolone acetonide provided 
superior pain relief for patients with postherpetic 
neuralgia compared to local anesthesia alone14. 
Emperumal et al. reported positive results in manag-
ing temporomandibular joint pain through intra-ar-
ticular injections of triamcinolone acetonide along-
side lidocaine15. 

The study by Verhagen et al. compared a combina-
tion of corticosteroids, lidocaine, and hyaluronic 
acid and a neurectomy over six weeks for the treat-
ment of chronic pain. They found baseline pain 
score was similar in both groups (p=0.86), however, 
the success rate of neurectomy was significantly 
higher than combination therapy (p=0.001) 23. 
Furthermore, Bahari et al. discovered that combin-
ing triamcinolone acetonide with bupivacaine 
resulted in significantly lower pain scores, reduced 
opiate requirements in the first 24 hours post-surgery, 
and shorter inpatient stays after lumbar discectomy, 
compared to other groups using only one of these 
agents or a control22. Similarly, Boelens et al. evaluat-
ed a diagnostic workup and treatment protocol for 

chronic abdominal pain caused by suspected ante-
rior cutaneous nerve entrapment syndrome 
(ACNES). They found that trigger point lidocaine 
injections with corticosteroids provided significant 
pain reduction in a majority of patients, and neurec-
tomy was effective for refractory cases21. 

The administration of local anesthesia with steroids 
for the management of pain is not only efficacious 
but also offers various advantages as compared to 
traditional pain medications like NSAIDs and opioids 
10, 19, 20. While NSAIDs and opioids can temporarily 
relieve pain, they are significantly associated with 
various side effects like sedation, vomiting, nausea, 
and addiction to opioids. In contrast, local anesthe-
sia with steroids acts directly at the pain side, 
minimizing systemic adverse effects and decreasing 
the requirement for systemic pain medications10, 19, 20, 

24, 25. Furthermore, the use of local anesthesia with 
steroids can lead to improved post-operative recov-
ery and reduced hospital stay. Effective pain man-
agement is closely linked to patient satisfaction and 
faster recovery, as patients experience less discom-
fort and are better able to engage in early mobiliza-
tion and physical activity. The shorter hospital stay 
can also contribute to cost savings for both patients 
and healthcare facilities 10, 19, 20, 24, 25.
 
It is important to recognize some of the study's short-
comings. Firstly, because just one center was includ-
ed in the research, it's possible that the results 
cannot be applied to other healthcare environ-
ments. Second, the study's sample size was quite 
small, which might have affected the results' statisti-
cal power. Larger multicenter trials are required to 
verify the findings and evaluate the efficacy of the 
intervention in a range of patient demographics.

CONCLUSION
The combination of lidocaine with triamcinolone 
acetonide emerges as a robust strategy for effec-
tively managing chronic post-operative pain in 
patients undergoing inguinal hernioplasty. This 
strategy presents a meaningful advancement in 
pain management, demonstrating its potential to 
lessen pain and improve patient recovery after the 
surgical procedure. 
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DISCUSSION
The severe acute respiratory syndrome called the 
Coronavirus 2 (SARS-COV- 2) infection has a wide 
range of presentations; from asymptomatic cases to 
acute respiratory syndrome, multi-organ failure, or 
residual symptoms in recovered patients called 
Long COVID or post-COVID syndrome which is a 
new medical challenge with unclear long-term 
sequelae. The data shows that 10-35% of patients 
treated in the community and 85% of patients 
requiring inpatient treatment develop post-COVID 
syndrome or Long COVID 8. Post-COVID syndrome is 
a pathological condition involving multiple organ 
systems leading to chronic medical, mental, and 
psychological complications which result in poor 
quality of life, increased patient frustration, and 

increased mortality risk 9.

The most common symptoms of Long COVID are 
extreme tiredness or fatigue, shortness of breath, 
dyspnea, loss of sense of smell and or taste, and 
muscle aches or Myalgia 10. The most commonly 
reported mental symptoms are memory and 
concentration deficits referred to as “Brain Fog”, 
insomnia, and anxiety. Other reported symptoms 
are chest pain or tightness, Heart palpitations, 
dizziness, pins and needles, joint pain, depression 
and anxiety, tinnitus, earache, feeling sick, diarrhea, 
stomach aches, loss of appetite, increased 
temperature, headache, sore throat, and rashes 11.

Similarly, Song et al reported a cough prevalence of 

18% (95% CI, 12-24%, n=14) weeks after COVID-19 
onset 12. Cohort data in Norway and the Faroe 
Islands found that about 10% of COVID-infected 
patients who were treated as outpatients were 
coughing up to 4 months after the onset of infection 
13,14. It is important to understand the pathophysiolo-
gy of the cough symptoms associated with 
COVID-19 infection to develop a treatment for 
COVID-19 infection. Song et al propose that the 
cough hypersensitivity is due to sensory vagal 
neuron invasion by SARS-CoV-2, causing neuro-in-
flammation in central and peripheral cough path-
ways 12. 

In a study conducted by Huang Y et al., Lung func-
tion tests were conducted on a group of 57 patients 
after being diagnosed with COVID-19 infection. 53% 
of these patients showed decreases in lung diffusion 
capacity for carbon monoxide (DLCO), and 49% of 
these patients were found to have decreased 
strength in their respiratory muscles. In another study, 
abnormalities of lung function tests were found in a 
significant number of patients (14/55) recovering 
from inpatient treatment. Lung diffusion impairment 
was also found in another group of patients even in 
their six-month post-COVID follow-up visit 15. Our 
cohort did not show shortness of breath lasting after 
2 weeks of infection. Perhaps it had resolved sponta-
neously as the infection improved, also the patients 
were younger and with low co-morbidities. Our data 
also reported severe Anosmia in 12.5 % of partici-
pants at 2 weeks’ post-infection and persisted 
beyond 4 weeks in a significant number of patients 
recovering from COVID-19 infection. 

In a study conducted at the University of Pennsylva-
nia, 98% of COVID-infected patients exhibited some 
altered sense of smell. Tara J. Wu et al concluded in 
their systemic review that up to 68% of patients who 
are infected with COVID-19 reported Anosmia 
within 2 weeks and persisted in a small number of 
patients beyond 2 weeks 16. Our study findings 2 
weeks post-COVID correlate with the cough, short-
ness of breath, and Anosmia cluster of symptoms 
that occur post-COVID as most of our participant 
displayed a combination of cough, dyspnea, and 
anosmia as their predominant symptom. In a Multi-
center study carried out by Cesar Fernandez et al, 
they followed up with telephone interviews of 
patients who recovered from COVID-19 after they 
were treated at three different public hospitals in 
Madrid, Spain. They interviewed 1,950 patients and 
found that only 367 (18.8%) patients were symp-
tom-free. The prevalence of long-term cough, 
dyspnea, and fatigue was reported at 2.5%, 23.3%, 
and 61.2% respectively 17.

Our long-term data after 4 weeks post-COVID 
showed the most common complaints of fatigue, 
headache, impaired memory, and cardiac symp-

toms like chest pain, palpitation, and coronary 
artery disease. Researchers have suggested that the 
altered processing of sensory stimuli by the central 
nervous system and the peripheral pathways as 
causes of ongoing fatigue after COVID-19 infection 
18. Interestingly a correlation between dyspnea, 
pain, and cough can be explained based on 

functional MRI studies of the brain showing Insular 
and Cingulate cortices as principal areas of the 

brain dealing with nociceptive processing of 
dyspnea, cough, and pain 19. Available scientific 
literature also shows a possible link between Long 
COVID and cardiac symptoms including chest pain. 
Cardiac Magnetic resonance imaging (MRI) of 
12/26 (46%) of college athletes with confirmed 
COVID infection showed evidence of myocarditis or 
myocardial injury after 12 - 53
days from diagnosis 20. Another prospective obser-
vational cohort study of 100 post-COVID patients 
from University Hospital Frankfurt indicated that 78% 
of participants had abnormal cardiac MRI 2-3 
months after acute COVID-19 infection. Of these 
100 patients, 60% had evidence of myocardial 
inflammation 21. One other study claimed that 40% 
of post-COVID patients presented with Pericarditis or 
Myocarditis more than 70 days’ post-infection 22.

In this study, it was also noted a significant number of 
patients reported mental health problems such as 
cognitive impairment, memory issues, insomnia, 
brain fog, anxiety, and despair. A single-center, 
retrospective cohort study of adult patients was 
carried out by Karen Keijsers et al 23. They used the 
Hospital Anxiety and Depression Scale (HADA) to 
screen mental health in COVID-19 survivors. Their 
cohort included two hundred and eleven patients 
with a median age of 63 years. 33% of patients 
reported memory impairment and 28% had com-
plaints of concentration problems. Further results 
showed anxiety and depression occurring among 
7.8% and 7.1% respectively 23. In a similar study, 
Tehmina Nasserie et al reported depression and/or 
anxiety with a median frequency of 14.9% and 
2.21%. They also reported impaired cognitive func-
tion at a median frequency of 28.3% 24. Data collect-
ed by Huang et al, Akter et al and Halpin et al 
reported combined occurrences of anxiety and 
depression symptoms in post-COVID patients at 
21.1%, 21.6%, and 23.0% respectively 25,26.

To fight COVID-19 and its long-term consequences, 
it is important to do further research to explore and 
find answers to many questions. Some areas of 
further interest and research can be Racial differ-
ences in the occurrence and outcome of long 
COVID, what determines COVID-19 cluster presen-
tations and chronic symptoms.

CONCLUSION
Post-COVID Syndrome or Long COVID is found as a 

multi-organ disease, presenting with a wide range of 
symptoms long after the acute infection subsides. 
This cluster of fatigue and pain points toward patho-
physiological mechanisms involving the central 
nervous system rather than exclusively infectious 
processes. These post-symptoms affect patients’ 
quality of health and daily life. Therefore, it is import-
ant to identify post-COVID symptoms and their com-
plications, as well as establish regular long-term 
follow-ups and use available interventions to treat 
symptoms and provide medical and social support 
as needed. 
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DISCUSSION
Post-operative chronic pain is a significant issue after 
inguinal hernia repair, affecting 8% to 16% of 
patients within six months and negatively impacting 
their quality of life7, 16. To address this, the current 
study compared the effectiveness of using triamcin-
olone acetonide along with lidocaine versus 
lidocaine alone for chronic pain after Lichtenstein 
repair. Lidocaine, a local anesthetic, blocks nerve 
signals and provides analgesia, while triamcinolone 
acetonide, a corticosteroid, reduces inflammation 
at the surgical site 5, 14, 17, 18. The current study findings 
showed that patients receiving triamcinolone 
acetonide with lidocaine experienced significantly 
lower chronic pain at different time points com-
pared to those who received lidocaine alone, 
suggesting that this intervention consistently 
reduced postoperative pain at 1st week, 1st month, 
and 3rd month. The study's results indicate the 
potential benefits of using this combination to 
improve the post-operative experience for patients 
undergoing inguinal hernioplasty.

Other studies have also demonstrated the effective-
ness of using local anesthesia with steroids to treat 
different types of pain 10, 19-22. the study by Geh et al. 

showed successful outcomes in managing musculo-
skeletal pain in 80% of patients with minimal compli-
cations13. Amjad et al. found that combining local 
anesthesia with triamcinolone acetonide provided 
superior pain relief for patients with postherpetic 
neuralgia compared to local anesthesia alone14. 
Emperumal et al. reported positive results in manag-
ing temporomandibular joint pain through intra-ar-
ticular injections of triamcinolone acetonide along-
side lidocaine15. 

The study by Verhagen et al. compared a combina-
tion of corticosteroids, lidocaine, and hyaluronic 
acid and a neurectomy over six weeks for the treat-
ment of chronic pain. They found baseline pain 
score was similar in both groups (p=0.86), however, 
the success rate of neurectomy was significantly 
higher than combination therapy (p=0.001) 23. 
Furthermore, Bahari et al. discovered that combin-
ing triamcinolone acetonide with bupivacaine 
resulted in significantly lower pain scores, reduced 
opiate requirements in the first 24 hours post-surgery, 
and shorter inpatient stays after lumbar discectomy, 
compared to other groups using only one of these 
agents or a control22. Similarly, Boelens et al. evaluat-
ed a diagnostic workup and treatment protocol for 

chronic abdominal pain caused by suspected ante-
rior cutaneous nerve entrapment syndrome 
(ACNES). They found that trigger point lidocaine 
injections with corticosteroids provided significant 
pain reduction in a majority of patients, and neurec-
tomy was effective for refractory cases21. 

The administration of local anesthesia with steroids 
for the management of pain is not only efficacious 
but also offers various advantages as compared to 
traditional pain medications like NSAIDs and opioids 
10, 19, 20. While NSAIDs and opioids can temporarily 
relieve pain, they are significantly associated with 
various side effects like sedation, vomiting, nausea, 
and addiction to opioids. In contrast, local anesthe-
sia with steroids acts directly at the pain side, 
minimizing systemic adverse effects and decreasing 
the requirement for systemic pain medications10, 19, 20, 

24, 25. Furthermore, the use of local anesthesia with 
steroids can lead to improved post-operative recov-
ery and reduced hospital stay. Effective pain man-
agement is closely linked to patient satisfaction and 
faster recovery, as patients experience less discom-
fort and are better able to engage in early mobiliza-
tion and physical activity. The shorter hospital stay 
can also contribute to cost savings for both patients 
and healthcare facilities 10, 19, 20, 24, 25.
 
It is important to recognize some of the study's short-
comings. Firstly, because just one center was includ-
ed in the research, it's possible that the results 
cannot be applied to other healthcare environ-
ments. Second, the study's sample size was quite 
small, which might have affected the results' statisti-
cal power. Larger multicenter trials are required to 
verify the findings and evaluate the efficacy of the 
intervention in a range of patient demographics.

CONCLUSION
The combination of lidocaine with triamcinolone 
acetonide emerges as a robust strategy for effec-
tively managing chronic post-operative pain in 
patients undergoing inguinal hernioplasty. This 
strategy presents a meaningful advancement in 
pain management, demonstrating its potential to 
lessen pain and improve patient recovery after the 
surgical procedure. 
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