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ABSTRACT

Background: Knee osteoarthritis (OA) is a complex, progressive illness marked by cartilage 
deterioration and adjacent bone enlargement, and management is challenging due to poor 
connective tissue self-regeneration. This study compared the effects of proximal fibular 
osteotomy (PFO) alone versus PFO with intra-articular hyaluronic acid injections (IAHA) among 
patients presenting with knee OA.

Methods: A quasi-experimental study was done at Ziauddin Hospital's orthopedics department from 
March 2020 to March 2021. Patients with medial compartment knee joint OA requiring surgery aged
≥40 years and BMI of <30kg/m2 were included. All participants were assigned into two groups, PFO 
was done alone in group A (n=30) and with IAHA in group B (n=30). Both groups had their medial 
joint spaces measured and documented pre- and post-operatively, as well as their Oxford knee 
score and visual analog scale (VAS). SPSS version 25 was used and the normality of data was 
assessed using Shapiro-Wilk’s test. The mean difference (post-pre) was compared using the 
Mann-Whitney U test. A p≤0.05 was statistically significant.

Results: A total of 60 patients were included with a mean age of 51.30±4.87 in Group A and 
50.83±6.17 in Group B. Outcomes in both groups were improved considerably with a significant 
p<0.0001 in groups, in terms of pain and function determined using Oxford knee score, medial joint 
space measurement, and VAS score.

Conclusion: PFO alone and PFO with IAHA show significantly improved results in terms of functional 
outcomes, but the use of IAHA in combination with PFO, has considerably better results in terms of 
pain relief.
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DISCUSSION
In a medical curriculum where educational contents, 
especially in pre-clinical years are fully loaded with 
basic sciences subjects, the existence of a clinical skills 
program as a vertical theme takes lots of effort and is 
difficult to implement. Our efforts were focused on 
developing an evidence-based clinical skills program 
for the pre-clinical year which would benefit medical 
students to acquire effective psychomotor skills at 
every stage of the medical curriculum. 

There are many advantages of introducing a 
clinical skills program in the early years of the medi-
cal curriculum. One study showed that the early 
introduction of clinical skills in the medical curricu-
lum increases students’ interest and provides 
relevance to their studies12. According to our results, 
more than two-thirds of the class were satisfied with 
the program and the facility provided to them was 
conducive for learning. Wasson described that a 
better learning environment has a great impact on 
student learning and enhances students` prob-
lem-solving skills13. A study by Pande mentioned that 
skills taught practically have a greater impact on 
students` knowledge retention. Most students 
expressed pleasure with the program, but there was 
also a low level of agreement on the opinion that 
this clinical skills training mimics or is equivalent to 
what they learned in a hospital setting with real 
patients14. This argument is partly true as training in 
clinical skill laboratories would never be an alterna-
tive to training on real patients in a real hospital 
setting. Students attending skill labs already have 

the perception that the skill lab settings are artificial, 
not real as in hospitals. But at the same time, training 
in the clinical skills lab has many advantages as it 
improves skills related to communication skills, 
universal precautions, and assessment of skills done 
through the structured checked lists which provide 
objectivity in assessment, though the real effective-
ness of clinical skills programs in preclinical years 
could only be measured if another study is done in 
later years comparing both tradition method with 
training in the clinical skills laboratory15.  However, 
most of the students believed that a clinical skills 
training program helped in the acquisition of knowl-
edge and skills for other subjects in the integrated 
curriculum and provided them with a good context 
of learning. 

Most of the students in this study have consensus 
that the clinical skills laboratory is well equipped and 
its curriculum provides them with a safe learning 
environment to learn procedural skills, it also 
improves their communication skills and teaches 
them to follow universal precautions while doing any 
procedures. 96% of the study participants agreed 
that learning in a clinical skills laboratory creates 
interest and motivates students to learn new things. 
A study done by Zhaalts R and colleagues to investi-
gate the association between motivation and learn-
ing environment has reported a significant correla-
tion between motivation with learning environ-
ment16. Moreover, many clinical skills schools around 
the world have implemented clinical skills program 
as a vertical theme in the curriculum, which means 

the program runs parallel with other subjects of 
basic and clinical sciences, they have incorporated 
many skills like evidence-based medicine, bioethics, 
communication skills, and basic research skills in their 
program and running these programs successfully 17. 

Wright State University School of Medicine has a 
wonderful bioethics program of clinical skills labora-
tory, likewise, Harvard Medical School conducts a 
communication skills module in pre-clinical years 
similarly many other medical colleges are involved 
in conducting research, and evidence-based medi-
cine modules in the clinical skills laboratory in 
fourth-year MBBS program18,19,20. 

Moreover, it can be inferred from our results that a 
small percentage of students think that the clinical 
skills taught in the clinical skills laboratory have a 
limited role and application when it comes to 
replicating on real patients. This view can be 
respected but there is always an advantage to start 
something new and early in the curriculum which 
has clinical relevance and practical application in 
the curriculum. There is strong evidence to support 
this argument that whenever something new is 
introduced in the curriculum, there is always a little 
resistance from faculty and students as they look 
hesitant in this regard21. 

Mixed responses were also observed when students 
gave feedback to instructors; there was a compara-
tively low rating on questions where they were asked 
if instructors were providing content in a structured 
and organized manner. The fact that the program's 
instructors lacked the necessary qualifications to 
offer simulation-based instruction at the outset 
created a major issue. Most of the students believed 
that the program's execution at the instructor level 
needed improvement, hence there is a need for a 
faculty development program for those instructors 
who are participating in skills training that focuses on 
simulation-based learning22. 

There is much to learn and consider as we reevalu-
ate our goals for the clinical skills lab. As time goes 
on, we anticipate that the clinical skills lab will play a 
significant role in medical education for both 
students and faculty and will reap significant bene-
fits from integrating a variety of skills programs that 
are applicable, pertinent, and effective in fostering 
cognitive and psychomotor skills. Programs like 
Evidence-based Medicine, Clinical Research, BLS, 
ACLS, Pediatrics Life support, BLS, First Responders, 
ATLS, Personal Protective Equipment, crash courses 
on clinical skills, communication skills, and bioethics 
modules are a few programs that can be easily 
integrated into the undergraduate curriculum23,24.

CONCLUSION
Students' perceptions and experiences of teaching 
clinical skills were generally positive. Students 

showed overall satisfaction over the motivational 
conducive environment, content taught, gaining 
confidence, learning procedural skills, and adequa-
cy of the educational equipment for learners in the 
newly established CSL at FRPMC. As for future direc-
tions, we aim to evaluate the structure and functions 
of the CSL regular basis for new academic batches.
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INTRODUCTION
Knee osteoarthritis (OA) is a complex, progressive 
illness marked by cartilage deterioration and adjacent 
bone enlargement1, 2. Knee OA is expected to affect 
16 percent of the global population and 203/10,000 
person-years3. Increased BMI, advanced age, 
feminine gender, physical inactivity, trauma, and 
misalignment are all associated with it1. Malalignment 
can cause uneven load distribution inside the knee 
joint, exerting extra stress on a specific area of articular 
cartilage. An increase in breakdown products is 
caused by a local biochemical process involving 
pro-inflammatory cytokines, free radicals, and protein-
ases, affecting articular cartilage homeostasis and 
lowering synovial fluid viscosity4. 

Previously, Total Knee Arthroplasty (TKA) was the 
only choice for orthopedic surgeons. Even though it 
provides pain relief and deformity repair, it is not the 
therapy of choice for the young population5. 
Uni-compartment knee arthroplasty (UKA) is another 
option for TKA. Although this treatment is connected 
to a faster recovery time and fewer problems, it is 
also linked to a greater risk of reoperation6. High 
tibial osteotomy (HTO). is another popular proce-
dure, especially among young patients7. HTO is a 
technically difficult operation that can result in prob-
lems such as neurovascular damage, iatrogenic 
fracture, and non-union. Furthermore, many individ-
uals may require TKA correction in the future 8, 9. 

Proximal Fibular Osteotomy (PFO) has gained popular-
ity in recent years as a treatment option for individuals 
with medial compartment knee OA. It is far more 
popular in the East (China and India) than in the 
West.10 Its appeal stems from the fact that it is a simpler, 
less costly treatment with superior functional results. It is 
more likely to be used than alternative procedures like 
UKA, HTO, and TKA in younger populations and 
patients with multiple co-morbidities11. A study 
revealed that pain scores dramatically decreased 
from 6.4 (baseline) to 2.1 (postoperatively after 1 year) 
among 30 patients treated with PFO10. 

Intra-articular hyaluronic acid (IAHA) injections have 
recently gained popularity as a therapy for knee 
OA.12 Restoration of the elastic and viscous charac-
teristics of the synovial fluid, anti-inflammatory and 
anti-nociceptive actions, and regulated hyaluronic 
acid production are all advantages of IAHA injec-
tions8, 9. A review of 8 meta-analyses reported, that 
patients with knee OA treated with IAHA treatment 
showed substantial improvement in stiffness, func-
tion, and pain for up to 26 weeks when compared to 
controls12. 

PFO and IAHA, both techniques, might theoretically 
be employed together to generate synergistic 
benefits for restoring normal architecture and delay-
ing disease progression. As a result, we examined 

the effects of PFO alone versus PFO with IAHA injec-
tions in terms of pain relief and functional outcomes 
in this study.

METHODS
It was a quasi-experimental study conducted at the 
orthopedics department of Dr. Ziauddin University 
Hospital, Karachi over 1 year from March 2020 to 
March 2021. A sample size of 24≈to 30 in each group 
was estimated on the Open Epi sample size calcula-
tor. Statistics of mean function sub scores as 67.63 ± 
13.65 in the PFO group and 54.10±10.29 in the PFO 
plus IAHA group (considering 20% difference 
between groups), 99% confidence level, and 90% 
power of test were considered for sample size 
estimation13. 

Patients with medial compartment knee joint OA 
who needed surgery, were age≥40 years and had a 
BMI of less than 30 kg/m2 were included in the study. 
Patients in whom conservative management was 
unsuccessful were also included in this study as they 
were good candidates for surgery. Whereas 
patients with morbid obesity, tri-compartmental or 
bi-compartmental OA, valgus knee deformity, 
inflammatory joint disease, or any infection in the 
knee joint were not included in this study. A non-ran-
dom consecutive sampling technique was applied 
for sample selection. 

Ethical review approval of Ziauddin Hospital 
Nazimabad was attained for the study (ERC 
#3092020). All the patients, included in this study, 
underwent clinical and radiological evaluation. PFO 
alone (group A) or with IAHA (group B) was 
performed after receiving written informed consent. 

PFO was performed by cutting a single lateral 
incision in the fibula that measured 3-5 cm in length. 
Between the peroneus and soleus muscles, fascia 
was incised along the septum. Using an oscillating 
saw and an osteotome, a 2-3 cm portion of the 
fibula was removed 6 to 10 cm below the caput 
fibulae. The surgical site was irrigated with a large 
amount of normal saline, and the muscles, fascia, 
and skin were then sutured in layers.

For IAHA injection, the patient is placed in a supine 
position with the knee flexed slightly by placing a 
towel roll in the popliteal space. The needle insertion 
site was marked, a lateral suprapatellar approach 
was chosen, and the site of injection was marked 
one finger breadth above the patellar edge and 
one finger breadth lateral to the patellar edge, and 
the drug was injected. Pre and postoperatively, a 
weight-bearing x-ray of the diseased knee was 
taken in anteroposterior (AP) and lateral perspec-
tives and medial and lateral joint spaces were mea-
sured and documented. At monthly intervals, VAS 
and Oxford knee score values were recorded 

before and after surgery.

The collected data was entered into SPSS version 25. 
The normality of the numeric data was assessed 
using Shapiro-Wilk’s test. Data such as age and pre- 
and post-Oxford Knee Score were normally distribut-
ed and therefore presented as mean ± standard 
deviation. Whereas pre- and post-VAS scores and 
pre- and post-medial joint space followed non-nor-
mal distribution and, therefore, presented as 
median and interquartile range. Qualitative 
variable such as gender was presented in the form 
of frequency and percentage. Change in Oxford 
knee score (pre and post) in both groups was 
assessed using a Paired t-test. Change in medial 
joint space (pre and post) and VAS score (pre and 
post) in both groups were assessed using the Wilcox-
on Rank test. The mean difference (post-pre) in 

Oxford knee score and medial space between both 
groups was compared using an independent 
sample t-test (as the mean difference in Oxford 
knee score and medial joint space across groups 
followed normal distribution). The mean difference 
(post-pre) in VAS score between both groups was 
compared using the Mann-Whitney U test (as the 
mean difference in VAS score across groups 
followed a non-normal distribution). A p-value≤0.05 
was considered statistically significant. 

RESULTS
The sixty patients were between the ages of 40 and 
65, with a mean age of 51.30±4.87 years in Group A 
and 50.83±6.17 years in Group B. In group A, there 
were 18 (60%) females and 12 (40%) males, whereas 
in group B, there were 16 (53.3%) females and 14 
(46.7%) males. (Table 1).

DISCUSSION
In a medical curriculum where educational contents, 
especially in pre-clinical years are fully loaded with 
basic sciences subjects, the existence of a clinical skills 
program as a vertical theme takes lots of effort and is 
difficult to implement. Our efforts were focused on 
developing an evidence-based clinical skills program 
for the pre-clinical year which would benefit medical 
students to acquire effective psychomotor skills at 
every stage of the medical curriculum. 

There are many advantages of introducing a 
clinical skills program in the early years of the medi-
cal curriculum. One study showed that the early 
introduction of clinical skills in the medical curricu-
lum increases students’ interest and provides 
relevance to their studies12. According to our results, 
more than two-thirds of the class were satisfied with 
the program and the facility provided to them was 
conducive for learning. Wasson described that a 
better learning environment has a great impact on 
student learning and enhances students` prob-
lem-solving skills13. A study by Pande mentioned that 
skills taught practically have a greater impact on 
students` knowledge retention. Most students 
expressed pleasure with the program, but there was 
also a low level of agreement on the opinion that 
this clinical skills training mimics or is equivalent to 
what they learned in a hospital setting with real 
patients14. This argument is partly true as training in 
clinical skill laboratories would never be an alterna-
tive to training on real patients in a real hospital 
setting. Students attending skill labs already have 

the perception that the skill lab settings are artificial, 
not real as in hospitals. But at the same time, training 
in the clinical skills lab has many advantages as it 
improves skills related to communication skills, 
universal precautions, and assessment of skills done 
through the structured checked lists which provide 
objectivity in assessment, though the real effective-
ness of clinical skills programs in preclinical years 
could only be measured if another study is done in 
later years comparing both tradition method with 
training in the clinical skills laboratory15.  However, 
most of the students believed that a clinical skills 
training program helped in the acquisition of knowl-
edge and skills for other subjects in the integrated 
curriculum and provided them with a good context 
of learning. 

Most of the students in this study have consensus 
that the clinical skills laboratory is well equipped and 
its curriculum provides them with a safe learning 
environment to learn procedural skills, it also 
improves their communication skills and teaches 
them to follow universal precautions while doing any 
procedures. 96% of the study participants agreed 
that learning in a clinical skills laboratory creates 
interest and motivates students to learn new things. 
A study done by Zhaalts R and colleagues to investi-
gate the association between motivation and learn-
ing environment has reported a significant correla-
tion between motivation with learning environ-
ment16. Moreover, many clinical skills schools around 
the world have implemented clinical skills program 
as a vertical theme in the curriculum, which means 

the program runs parallel with other subjects of 
basic and clinical sciences, they have incorporated 
many skills like evidence-based medicine, bioethics, 
communication skills, and basic research skills in their 
program and running these programs successfully 17. 

Wright State University School of Medicine has a 
wonderful bioethics program of clinical skills labora-
tory, likewise, Harvard Medical School conducts a 
communication skills module in pre-clinical years 
similarly many other medical colleges are involved 
in conducting research, and evidence-based medi-
cine modules in the clinical skills laboratory in 
fourth-year MBBS program18,19,20. 

Moreover, it can be inferred from our results that a 
small percentage of students think that the clinical 
skills taught in the clinical skills laboratory have a 
limited role and application when it comes to 
replicating on real patients. This view can be 
respected but there is always an advantage to start 
something new and early in the curriculum which 
has clinical relevance and practical application in 
the curriculum. There is strong evidence to support 
this argument that whenever something new is 
introduced in the curriculum, there is always a little 
resistance from faculty and students as they look 
hesitant in this regard21. 

Mixed responses were also observed when students 
gave feedback to instructors; there was a compara-
tively low rating on questions where they were asked 
if instructors were providing content in a structured 
and organized manner. The fact that the program's 
instructors lacked the necessary qualifications to 
offer simulation-based instruction at the outset 
created a major issue. Most of the students believed 
that the program's execution at the instructor level 
needed improvement, hence there is a need for a 
faculty development program for those instructors 
who are participating in skills training that focuses on 
simulation-based learning22. 

There is much to learn and consider as we reevalu-
ate our goals for the clinical skills lab. As time goes 
on, we anticipate that the clinical skills lab will play a 
significant role in medical education for both 
students and faculty and will reap significant bene-
fits from integrating a variety of skills programs that 
are applicable, pertinent, and effective in fostering 
cognitive and psychomotor skills. Programs like 
Evidence-based Medicine, Clinical Research, BLS, 
ACLS, Pediatrics Life support, BLS, First Responders, 
ATLS, Personal Protective Equipment, crash courses 
on clinical skills, communication skills, and bioethics 
modules are a few programs that can be easily 
integrated into the undergraduate curriculum23,24.

CONCLUSION
Students' perceptions and experiences of teaching 
clinical skills were generally positive. Students 

showed overall satisfaction over the motivational 
conducive environment, content taught, gaining 
confidence, learning procedural skills, and adequa-
cy of the educational equipment for learners in the 
newly established CSL at FRPMC. As for future direc-
tions, we aim to evaluate the structure and functions 
of the CSL regular basis for new academic batches.
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INTRODUCTION
Knee osteoarthritis (OA) is a complex, progressive 
illness marked by cartilage deterioration and adjacent 
bone enlargement1, 2. Knee OA is expected to affect 
16 percent of the global population and 203/10,000 
person-years3. Increased BMI, advanced age, 
feminine gender, physical inactivity, trauma, and 
misalignment are all associated with it1. Malalignment 
can cause uneven load distribution inside the knee 
joint, exerting extra stress on a specific area of articular 
cartilage. An increase in breakdown products is 
caused by a local biochemical process involving 
pro-inflammatory cytokines, free radicals, and protein-
ases, affecting articular cartilage homeostasis and 
lowering synovial fluid viscosity4. 

Previously, Total Knee Arthroplasty (TKA) was the 
only choice for orthopedic surgeons. Even though it 
provides pain relief and deformity repair, it is not the 
therapy of choice for the young population5. 
Uni-compartment knee arthroplasty (UKA) is another 
option for TKA. Although this treatment is connected 
to a faster recovery time and fewer problems, it is 
also linked to a greater risk of reoperation6. High 
tibial osteotomy (HTO). is another popular proce-
dure, especially among young patients7. HTO is a 
technically difficult operation that can result in prob-
lems such as neurovascular damage, iatrogenic 
fracture, and non-union. Furthermore, many individ-
uals may require TKA correction in the future 8, 9. 

Proximal Fibular Osteotomy (PFO) has gained popular-
ity in recent years as a treatment option for individuals 
with medial compartment knee OA. It is far more 
popular in the East (China and India) than in the 
West.10 Its appeal stems from the fact that it is a simpler, 
less costly treatment with superior functional results. It is 
more likely to be used than alternative procedures like 
UKA, HTO, and TKA in younger populations and 
patients with multiple co-morbidities11. A study 
revealed that pain scores dramatically decreased 
from 6.4 (baseline) to 2.1 (postoperatively after 1 year) 
among 30 patients treated with PFO10. 

Intra-articular hyaluronic acid (IAHA) injections have 
recently gained popularity as a therapy for knee 
OA.12 Restoration of the elastic and viscous charac-
teristics of the synovial fluid, anti-inflammatory and 
anti-nociceptive actions, and regulated hyaluronic 
acid production are all advantages of IAHA injec-
tions8, 9. A review of 8 meta-analyses reported, that 
patients with knee OA treated with IAHA treatment 
showed substantial improvement in stiffness, func-
tion, and pain for up to 26 weeks when compared to 
controls12. 

PFO and IAHA, both techniques, might theoretically 
be employed together to generate synergistic 
benefits for restoring normal architecture and delay-
ing disease progression. As a result, we examined 

the effects of PFO alone versus PFO with IAHA injec-
tions in terms of pain relief and functional outcomes 
in this study.

METHODS
It was a quasi-experimental study conducted at the 
orthopedics department of Dr. Ziauddin University 
Hospital, Karachi over 1 year from March 2020 to 
March 2021. A sample size of 24≈to 30 in each group 
was estimated on the Open Epi sample size calcula-
tor. Statistics of mean function sub scores as 67.63 ± 
13.65 in the PFO group and 54.10±10.29 in the PFO 
plus IAHA group (considering 20% difference 
between groups), 99% confidence level, and 90% 
power of test were considered for sample size 
estimation13. 

Patients with medial compartment knee joint OA 
who needed surgery, were age≥40 years and had a 
BMI of less than 30 kg/m2 were included in the study. 
Patients in whom conservative management was 
unsuccessful were also included in this study as they 
were good candidates for surgery. Whereas 
patients with morbid obesity, tri-compartmental or 
bi-compartmental OA, valgus knee deformity, 
inflammatory joint disease, or any infection in the 
knee joint were not included in this study. A non-ran-
dom consecutive sampling technique was applied 
for sample selection. 

Ethical review approval of Ziauddin Hospital 
Nazimabad was attained for the study (ERC 
#3092020). All the patients, included in this study, 
underwent clinical and radiological evaluation. PFO 
alone (group A) or with IAHA (group B) was 
performed after receiving written informed consent. 

PFO was performed by cutting a single lateral 
incision in the fibula that measured 3-5 cm in length. 
Between the peroneus and soleus muscles, fascia 
was incised along the septum. Using an oscillating 
saw and an osteotome, a 2-3 cm portion of the 
fibula was removed 6 to 10 cm below the caput 
fibulae. The surgical site was irrigated with a large 
amount of normal saline, and the muscles, fascia, 
and skin were then sutured in layers.

For IAHA injection, the patient is placed in a supine 
position with the knee flexed slightly by placing a 
towel roll in the popliteal space. The needle insertion 
site was marked, a lateral suprapatellar approach 
was chosen, and the site of injection was marked 
one finger breadth above the patellar edge and 
one finger breadth lateral to the patellar edge, and 
the drug was injected. Pre and postoperatively, a 
weight-bearing x-ray of the diseased knee was 
taken in anteroposterior (AP) and lateral perspec-
tives and medial and lateral joint spaces were mea-
sured and documented. At monthly intervals, VAS 
and Oxford knee score values were recorded 

before and after surgery.

The collected data was entered into SPSS version 25. 
The normality of the numeric data was assessed 
using Shapiro-Wilk’s test. Data such as age and pre- 
and post-Oxford Knee Score were normally distribut-
ed and therefore presented as mean ± standard 
deviation. Whereas pre- and post-VAS scores and 
pre- and post-medial joint space followed non-nor-
mal distribution and, therefore, presented as 
median and interquartile range. Qualitative 
variable such as gender was presented in the form 
of frequency and percentage. Change in Oxford 
knee score (pre and post) in both groups was 
assessed using a Paired t-test. Change in medial 
joint space (pre and post) and VAS score (pre and 
post) in both groups were assessed using the Wilcox-
on Rank test. The mean difference (post-pre) in 

Oxford knee score and medial space between both 
groups was compared using an independent 
sample t-test (as the mean difference in Oxford 
knee score and medial joint space across groups 
followed normal distribution). The mean difference 
(post-pre) in VAS score between both groups was 
compared using the Mann-Whitney U test (as the 
mean difference in VAS score across groups 
followed a non-normal distribution). A p-value≤0.05 
was considered statistically significant. 

RESULTS
The sixty patients were between the ages of 40 and 
65, with a mean age of 51.30±4.87 years in Group A 
and 50.83±6.17 years in Group B. In group A, there 
were 18 (60%) females and 12 (40%) males, whereas 
in group B, there were 16 (53.3%) females and 14 
(46.7%) males. (Table 1).

Significant pain relief and improved joint function 
were observed in all patients using the Oxford knee 
scoring system at 1 year post-operatively, with an 
average increase of 14.78-15.20 points (as com-
pared to pre-operative evaluation), with a score of 
26.23±2.75 pre-operatively improving to 41.01±2.61 
post-operatively in group A (p=0.001), and a score 
of 27.47±4.10 pre-operatively improving to 
42.70±2.57 post-operatively (p=0.001). Similarly, 
weight-bearing lower-limb X-rays revealed an 

increase in the median medial knee joint space 
from 3.81 mm pre-operatively to 5.14 mm post-oper-
atively in group A and from 3.79 mm pre-operatively 
to 5.21 mm post-operatively in group B, both with a 
significant p-value of ≤0.05. In group A, the median 
pain score fell from 8 pre-operatively to 4 post-oper-
atively, while in group B, the median pain score 
decreased from 8 pre-operatively to 3 post-opera-
tively, with a significant p-value of ≤0.05 in both 
groups. (Table 2)

The mean difference in Oxford knee score and 
medial joint space was identical in both groups, 

according to an independent t-test. (Table 3)

Table 1: Baseline characteristics of both groups.

Table 2: Comparative analysis of pre and post of Oxford knee score, medial joint space, and VAS score in both groups

T1=Pre-operatively, T2=post-operatively at one year, Data presented as Mean±SD or Median (IQR), $ Paired t-test was
applied, ^ Wilcoxon Rank test was applied *Significant at 5% level of significance

Variables Group A Group B

Age (years) 51.30±4.87 50.83±6.17

Gender

Male 12 (40%) 14 (46.7%)

Female 18 (60%) 16 (53.3%)

Groups
Oxford Knee Score$ p-value Medial Space (mm)^ p-value VAS score^ p-value

T1 T2 T1 T2 T1 T2
A 26.23±2.75 41.01±2.61 0.001* 3.81 (3.60-3.91) 5.14 (5.03-5.36) 0.001* 8 (7-9) 4 (4-5) 0.001*

B 27.47±4.10 42.70±2.57 0.001* 3.79 (3.30-3.89) 5.21 (5.08-5.36) 0.001* 8 (7-9) 3 (2-4) 0.001*

DISCUSSION
In a medical curriculum where educational contents, 
especially in pre-clinical years are fully loaded with 
basic sciences subjects, the existence of a clinical skills 
program as a vertical theme takes lots of effort and is 
difficult to implement. Our efforts were focused on 
developing an evidence-based clinical skills program 
for the pre-clinical year which would benefit medical 
students to acquire effective psychomotor skills at 
every stage of the medical curriculum. 

There are many advantages of introducing a 
clinical skills program in the early years of the medi-
cal curriculum. One study showed that the early 
introduction of clinical skills in the medical curricu-
lum increases students’ interest and provides 
relevance to their studies12. According to our results, 
more than two-thirds of the class were satisfied with 
the program and the facility provided to them was 
conducive for learning. Wasson described that a 
better learning environment has a great impact on 
student learning and enhances students` prob-
lem-solving skills13. A study by Pande mentioned that 
skills taught practically have a greater impact on 
students` knowledge retention. Most students 
expressed pleasure with the program, but there was 
also a low level of agreement on the opinion that 
this clinical skills training mimics or is equivalent to 
what they learned in a hospital setting with real 
patients14. This argument is partly true as training in 
clinical skill laboratories would never be an alterna-
tive to training on real patients in a real hospital 
setting. Students attending skill labs already have 

the perception that the skill lab settings are artificial, 
not real as in hospitals. But at the same time, training 
in the clinical skills lab has many advantages as it 
improves skills related to communication skills, 
universal precautions, and assessment of skills done 
through the structured checked lists which provide 
objectivity in assessment, though the real effective-
ness of clinical skills programs in preclinical years 
could only be measured if another study is done in 
later years comparing both tradition method with 
training in the clinical skills laboratory15.  However, 
most of the students believed that a clinical skills 
training program helped in the acquisition of knowl-
edge and skills for other subjects in the integrated 
curriculum and provided them with a good context 
of learning. 

Most of the students in this study have consensus 
that the clinical skills laboratory is well equipped and 
its curriculum provides them with a safe learning 
environment to learn procedural skills, it also 
improves their communication skills and teaches 
them to follow universal precautions while doing any 
procedures. 96% of the study participants agreed 
that learning in a clinical skills laboratory creates 
interest and motivates students to learn new things. 
A study done by Zhaalts R and colleagues to investi-
gate the association between motivation and learn-
ing environment has reported a significant correla-
tion between motivation with learning environ-
ment16. Moreover, many clinical skills schools around 
the world have implemented clinical skills program 
as a vertical theme in the curriculum, which means 

the program runs parallel with other subjects of 
basic and clinical sciences, they have incorporated 
many skills like evidence-based medicine, bioethics, 
communication skills, and basic research skills in their 
program and running these programs successfully 17. 

Wright State University School of Medicine has a 
wonderful bioethics program of clinical skills labora-
tory, likewise, Harvard Medical School conducts a 
communication skills module in pre-clinical years 
similarly many other medical colleges are involved 
in conducting research, and evidence-based medi-
cine modules in the clinical skills laboratory in 
fourth-year MBBS program18,19,20. 

Moreover, it can be inferred from our results that a 
small percentage of students think that the clinical 
skills taught in the clinical skills laboratory have a 
limited role and application when it comes to 
replicating on real patients. This view can be 
respected but there is always an advantage to start 
something new and early in the curriculum which 
has clinical relevance and practical application in 
the curriculum. There is strong evidence to support 
this argument that whenever something new is 
introduced in the curriculum, there is always a little 
resistance from faculty and students as they look 
hesitant in this regard21. 

Mixed responses were also observed when students 
gave feedback to instructors; there was a compara-
tively low rating on questions where they were asked 
if instructors were providing content in a structured 
and organized manner. The fact that the program's 
instructors lacked the necessary qualifications to 
offer simulation-based instruction at the outset 
created a major issue. Most of the students believed 
that the program's execution at the instructor level 
needed improvement, hence there is a need for a 
faculty development program for those instructors 
who are participating in skills training that focuses on 
simulation-based learning22. 

There is much to learn and consider as we reevalu-
ate our goals for the clinical skills lab. As time goes 
on, we anticipate that the clinical skills lab will play a 
significant role in medical education for both 
students and faculty and will reap significant bene-
fits from integrating a variety of skills programs that 
are applicable, pertinent, and effective in fostering 
cognitive and psychomotor skills. Programs like 
Evidence-based Medicine, Clinical Research, BLS, 
ACLS, Pediatrics Life support, BLS, First Responders, 
ATLS, Personal Protective Equipment, crash courses 
on clinical skills, communication skills, and bioethics 
modules are a few programs that can be easily 
integrated into the undergraduate curriculum23,24.

CONCLUSION
Students' perceptions and experiences of teaching 
clinical skills were generally positive. Students 

showed overall satisfaction over the motivational 
conducive environment, content taught, gaining 
confidence, learning procedural skills, and adequa-
cy of the educational equipment for learners in the 
newly established CSL at FRPMC. As for future direc-
tions, we aim to evaluate the structure and functions 
of the CSL regular basis for new academic batches.
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Mann-Whitney U test revealed that the change in 
VAS score was significantly different between both 

groups (U=186, p=0.001). (Figure 1)

*An independent t-test was applied.

Table 3: Comparative analysis of mean difference in Oxford knee score and medial joint space between both groups.

Figure 1: Comparison of change in VAS score between both groups.

Groups

Oxford Knee Score*

p-value

Medial Space (mm)*

p-valueMean difference Mean difference

A
-0.466 0.664 -0.11 0.303

B

DISCUSSION
PFO is based on the idea that non-uniform settling 
causes knee OA and accelerates its development14. 
The lateral section of the tibial plateau is supported 
by the fibula and associated soft tissues, but the 
medial side is exclusively supported by the medial 
tibial cortex. In light of this, the medial side experi-
ences increased axial stress, resulting in non-uniform 
settlement and tibial plateau degeneration15. PFO is 
used to decrease the lateral fibular support, which 
subsequently shifts the stress from the medial to the 
lateral side, causing the varus deformity to be 
corrected and thereby impacting disease develop-
ment16.
 
Intra-articular drug administration, on the other 
hand, which is a concentrated therapeutic dosage 
that is dispersed through the joint capsule, may be 
regarded as an optimal route of drug delivery in 
OA17. Intra-articular drug administration provides 
several advantages over systemic drug delivery, 
including higher local bioavailability, less systemic 
exposure to some medications, fewer side effects, 
and a lower cost10, 18, 19. 

There are numerous studies and ample data about 
the benefits and use of PFO and IAHA individually, 
but there is no study has been conducted on the 
use of PFO and IAHA in combination. Hence, in the 

current study, we have compared the effects of 
PFO alone with PFO with IAHA injections in terms of 
pain relief and functional outcome. Our research 
demonstrates that while both PFO alone and PFO + 
IAHA have dramatically improved functional 
outcomes, the use of IAHA in conjunction with PFO 
has much superior pain reduction results. In individu-
als with knee OA, IAHA also lowers the requirement 
for additional analgesics such as NSAIDs, corticoste-
roids, and opioids, according to recent research20. 

Retrospective database analyses show a 0.6–2.2-year 
delay in the need for TKR with 5 or more doses of IAHA, 
and up to 3.6 years with 5 or more doses of IAHA21-23.  In 
a prospective comparative study of PFO and HTO for 
unilateral varus knee OA, Zou et al. found that the PFO 
group had a significantly lower operating time, 
peri-operative hemorrhage, time to full weight-bear-
ing, VAS score, and post-operative complications24. 
PFO improved both the radiological look and function 
of varus knee OA, as well as long-term pain alleviation, 
according to Yang et al., who performed it in 156 
patients with medial compartment knee OA25. 

Both above-mentioned treatments give consider-
able advantages on their own, but when used 
together, they produce better results, particularly in 
terms of pain reduction. Some of the limitations were 
that assessing the results in the treatment of medial 

compartment osteoarthritis required a bigger 
sample size and a longer follow-up time. Another 
flaw was the lack of a control group. Because the 
patients were assigned at random, it is impossible to 
say which treatment approach will provide better 
results in whatever grade of OA. More research 
should be done in the future to assess how success-
ful and safe these treatments are on a broader 
sample of persons with knee OA. This would help to 
broaden the therapeutic applicability of these 
methods.

CONCLUSION
In conclusion, our study highlights the efficacy of 
PFO and PFO + IAHA in enhancing functional 
outcomes. Notably, the addition of the IAHA with 
PFO yields superior pain relief. These findings advo-
cate for a nuanced approach in clinical interven-
tions, emphasizing the potential synergies for 
improved patient outcomes in pain management.
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DISCUSSION
In a medical curriculum where educational contents, 
especially in pre-clinical years are fully loaded with 
basic sciences subjects, the existence of a clinical skills 
program as a vertical theme takes lots of effort and is 
difficult to implement. Our efforts were focused on 
developing an evidence-based clinical skills program 
for the pre-clinical year which would benefit medical 
students to acquire effective psychomotor skills at 
every stage of the medical curriculum. 

There are many advantages of introducing a 
clinical skills program in the early years of the medi-
cal curriculum. One study showed that the early 
introduction of clinical skills in the medical curricu-
lum increases students’ interest and provides 
relevance to their studies12. According to our results, 
more than two-thirds of the class were satisfied with 
the program and the facility provided to them was 
conducive for learning. Wasson described that a 
better learning environment has a great impact on 
student learning and enhances students` prob-
lem-solving skills13. A study by Pande mentioned that 
skills taught practically have a greater impact on 
students` knowledge retention. Most students 
expressed pleasure with the program, but there was 
also a low level of agreement on the opinion that 
this clinical skills training mimics or is equivalent to 
what they learned in a hospital setting with real 
patients14. This argument is partly true as training in 
clinical skill laboratories would never be an alterna-
tive to training on real patients in a real hospital 
setting. Students attending skill labs already have 

the perception that the skill lab settings are artificial, 
not real as in hospitals. But at the same time, training 
in the clinical skills lab has many advantages as it 
improves skills related to communication skills, 
universal precautions, and assessment of skills done 
through the structured checked lists which provide 
objectivity in assessment, though the real effective-
ness of clinical skills programs in preclinical years 
could only be measured if another study is done in 
later years comparing both tradition method with 
training in the clinical skills laboratory15.  However, 
most of the students believed that a clinical skills 
training program helped in the acquisition of knowl-
edge and skills for other subjects in the integrated 
curriculum and provided them with a good context 
of learning. 

Most of the students in this study have consensus 
that the clinical skills laboratory is well equipped and 
its curriculum provides them with a safe learning 
environment to learn procedural skills, it also 
improves their communication skills and teaches 
them to follow universal precautions while doing any 
procedures. 96% of the study participants agreed 
that learning in a clinical skills laboratory creates 
interest and motivates students to learn new things. 
A study done by Zhaalts R and colleagues to investi-
gate the association between motivation and learn-
ing environment has reported a significant correla-
tion between motivation with learning environ-
ment16. Moreover, many clinical skills schools around 
the world have implemented clinical skills program 
as a vertical theme in the curriculum, which means 

the program runs parallel with other subjects of 
basic and clinical sciences, they have incorporated 
many skills like evidence-based medicine, bioethics, 
communication skills, and basic research skills in their 
program and running these programs successfully 17. 

Wright State University School of Medicine has a 
wonderful bioethics program of clinical skills labora-
tory, likewise, Harvard Medical School conducts a 
communication skills module in pre-clinical years 
similarly many other medical colleges are involved 
in conducting research, and evidence-based medi-
cine modules in the clinical skills laboratory in 
fourth-year MBBS program18,19,20. 

Moreover, it can be inferred from our results that a 
small percentage of students think that the clinical 
skills taught in the clinical skills laboratory have a 
limited role and application when it comes to 
replicating on real patients. This view can be 
respected but there is always an advantage to start 
something new and early in the curriculum which 
has clinical relevance and practical application in 
the curriculum. There is strong evidence to support 
this argument that whenever something new is 
introduced in the curriculum, there is always a little 
resistance from faculty and students as they look 
hesitant in this regard21. 

Mixed responses were also observed when students 
gave feedback to instructors; there was a compara-
tively low rating on questions where they were asked 
if instructors were providing content in a structured 
and organized manner. The fact that the program's 
instructors lacked the necessary qualifications to 
offer simulation-based instruction at the outset 
created a major issue. Most of the students believed 
that the program's execution at the instructor level 
needed improvement, hence there is a need for a 
faculty development program for those instructors 
who are participating in skills training that focuses on 
simulation-based learning22. 

There is much to learn and consider as we reevalu-
ate our goals for the clinical skills lab. As time goes 
on, we anticipate that the clinical skills lab will play a 
significant role in medical education for both 
students and faculty and will reap significant bene-
fits from integrating a variety of skills programs that 
are applicable, pertinent, and effective in fostering 
cognitive and psychomotor skills. Programs like 
Evidence-based Medicine, Clinical Research, BLS, 
ACLS, Pediatrics Life support, BLS, First Responders, 
ATLS, Personal Protective Equipment, crash courses 
on clinical skills, communication skills, and bioethics 
modules are a few programs that can be easily 
integrated into the undergraduate curriculum23,24.

CONCLUSION
Students' perceptions and experiences of teaching 
clinical skills were generally positive. Students 

showed overall satisfaction over the motivational 
conducive environment, content taught, gaining 
confidence, learning procedural skills, and adequa-
cy of the educational equipment for learners in the 
newly established CSL at FRPMC. As for future direc-
tions, we aim to evaluate the structure and functions 
of the CSL regular basis for new academic batches.
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DISCUSSION
PFO is based on the idea that non-uniform settling 
causes knee OA and accelerates its development14. 
The lateral section of the tibial plateau is supported 
by the fibula and associated soft tissues, but the 
medial side is exclusively supported by the medial 
tibial cortex. In light of this, the medial side experi-
ences increased axial stress, resulting in non-uniform 
settlement and tibial plateau degeneration15. PFO is 
used to decrease the lateral fibular support, which 
subsequently shifts the stress from the medial to the 
lateral side, causing the varus deformity to be 
corrected and thereby impacting disease develop-
ment16.
 
Intra-articular drug administration, on the other 
hand, which is a concentrated therapeutic dosage 
that is dispersed through the joint capsule, may be 
regarded as an optimal route of drug delivery in 
OA17. Intra-articular drug administration provides 
several advantages over systemic drug delivery, 
including higher local bioavailability, less systemic 
exposure to some medications, fewer side effects, 
and a lower cost10, 18, 19. 

There are numerous studies and ample data about 
the benefits and use of PFO and IAHA individually, 
but there is no study has been conducted on the 
use of PFO and IAHA in combination. Hence, in the 

current study, we have compared the effects of 
PFO alone with PFO with IAHA injections in terms of 
pain relief and functional outcome. Our research 
demonstrates that while both PFO alone and PFO + 
IAHA have dramatically improved functional 
outcomes, the use of IAHA in conjunction with PFO 
has much superior pain reduction results. In individu-
als with knee OA, IAHA also lowers the requirement 
for additional analgesics such as NSAIDs, corticoste-
roids, and opioids, according to recent research20. 

Retrospective database analyses show a 0.6–2.2-year 
delay in the need for TKR with 5 or more doses of IAHA, 
and up to 3.6 years with 5 or more doses of IAHA21-23.  In 
a prospective comparative study of PFO and HTO for 
unilateral varus knee OA, Zou et al. found that the PFO 
group had a significantly lower operating time, 
peri-operative hemorrhage, time to full weight-bear-
ing, VAS score, and post-operative complications24. 
PFO improved both the radiological look and function 
of varus knee OA, as well as long-term pain alleviation, 
according to Yang et al., who performed it in 156 
patients with medial compartment knee OA25. 

Both above-mentioned treatments give consider-
able advantages on their own, but when used 
together, they produce better results, particularly in 
terms of pain reduction. Some of the limitations were 
that assessing the results in the treatment of medial 

compartment osteoarthritis required a bigger 
sample size and a longer follow-up time. Another 
flaw was the lack of a control group. Because the 
patients were assigned at random, it is impossible to 
say which treatment approach will provide better 
results in whatever grade of OA. More research 
should be done in the future to assess how success-
ful and safe these treatments are on a broader 
sample of persons with knee OA. This would help to 
broaden the therapeutic applicability of these 
methods.

CONCLUSION
In conclusion, our study highlights the efficacy of 
PFO and PFO + IAHA in enhancing functional 
outcomes. Notably, the addition of the IAHA with 
PFO yields superior pain relief. These findings advo-
cate for a nuanced approach in clinical interven-
tions, emphasizing the potential synergies for 
improved patient outcomes in pain management.
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basic sciences subjects, the existence of a clinical skills 
program as a vertical theme takes lots of effort and is 
difficult to implement. Our efforts were focused on 
developing an evidence-based clinical skills program 
for the pre-clinical year which would benefit medical 
students to acquire effective psychomotor skills at 
every stage of the medical curriculum. 

There are many advantages of introducing a 
clinical skills program in the early years of the medi-
cal curriculum. One study showed that the early 
introduction of clinical skills in the medical curricu-
lum increases students’ interest and provides 
relevance to their studies12. According to our results, 
more than two-thirds of the class were satisfied with 
the program and the facility provided to them was 
conducive for learning. Wasson described that a 
better learning environment has a great impact on 
student learning and enhances students` prob-
lem-solving skills13. A study by Pande mentioned that 
skills taught practically have a greater impact on 
students` knowledge retention. Most students 
expressed pleasure with the program, but there was 
also a low level of agreement on the opinion that 
this clinical skills training mimics or is equivalent to 
what they learned in a hospital setting with real 
patients14. This argument is partly true as training in 
clinical skill laboratories would never be an alterna-
tive to training on real patients in a real hospital 
setting. Students attending skill labs already have 

the perception that the skill lab settings are artificial, 
not real as in hospitals. But at the same time, training 
in the clinical skills lab has many advantages as it 
improves skills related to communication skills, 
universal precautions, and assessment of skills done 
through the structured checked lists which provide 
objectivity in assessment, though the real effective-
ness of clinical skills programs in preclinical years 
could only be measured if another study is done in 
later years comparing both tradition method with 
training in the clinical skills laboratory15.  However, 
most of the students believed that a clinical skills 
training program helped in the acquisition of knowl-
edge and skills for other subjects in the integrated 
curriculum and provided them with a good context 
of learning. 

Most of the students in this study have consensus 
that the clinical skills laboratory is well equipped and 
its curriculum provides them with a safe learning 
environment to learn procedural skills, it also 
improves their communication skills and teaches 
them to follow universal precautions while doing any 
procedures. 96% of the study participants agreed 
that learning in a clinical skills laboratory creates 
interest and motivates students to learn new things. 
A study done by Zhaalts R and colleagues to investi-
gate the association between motivation and learn-
ing environment has reported a significant correla-
tion between motivation with learning environ-
ment16. Moreover, many clinical skills schools around 
the world have implemented clinical skills program 
as a vertical theme in the curriculum, which means 

the program runs parallel with other subjects of 
basic and clinical sciences, they have incorporated 
many skills like evidence-based medicine, bioethics, 
communication skills, and basic research skills in their 
program and running these programs successfully 17. 

Wright State University School of Medicine has a 
wonderful bioethics program of clinical skills labora-
tory, likewise, Harvard Medical School conducts a 
communication skills module in pre-clinical years 
similarly many other medical colleges are involved 
in conducting research, and evidence-based medi-
cine modules in the clinical skills laboratory in 
fourth-year MBBS program18,19,20. 

Moreover, it can be inferred from our results that a 
small percentage of students think that the clinical 
skills taught in the clinical skills laboratory have a 
limited role and application when it comes to 
replicating on real patients. This view can be 
respected but there is always an advantage to start 
something new and early in the curriculum which 
has clinical relevance and practical application in 
the curriculum. There is strong evidence to support 
this argument that whenever something new is 
introduced in the curriculum, there is always a little 
resistance from faculty and students as they look 
hesitant in this regard21. 

Mixed responses were also observed when students 
gave feedback to instructors; there was a compara-
tively low rating on questions where they were asked 
if instructors were providing content in a structured 
and organized manner. The fact that the program's 
instructors lacked the necessary qualifications to 
offer simulation-based instruction at the outset 
created a major issue. Most of the students believed 
that the program's execution at the instructor level 
needed improvement, hence there is a need for a 
faculty development program for those instructors 
who are participating in skills training that focuses on 
simulation-based learning22. 

There is much to learn and consider as we reevalu-
ate our goals for the clinical skills lab. As time goes 
on, we anticipate that the clinical skills lab will play a 
significant role in medical education for both 
students and faculty and will reap significant bene-
fits from integrating a variety of skills programs that 
are applicable, pertinent, and effective in fostering 
cognitive and psychomotor skills. Programs like 
Evidence-based Medicine, Clinical Research, BLS, 
ACLS, Pediatrics Life support, BLS, First Responders, 
ATLS, Personal Protective Equipment, crash courses 
on clinical skills, communication skills, and bioethics 
modules are a few programs that can be easily 
integrated into the undergraduate curriculum23,24.

CONCLUSION
Students' perceptions and experiences of teaching 
clinical skills were generally positive. Students 

showed overall satisfaction over the motivational 
conducive environment, content taught, gaining 
confidence, learning procedural skills, and adequa-
cy of the educational equipment for learners in the 
newly established CSL at FRPMC. As for future direc-
tions, we aim to evaluate the structure and functions 
of the CSL regular basis for new academic batches.
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DISCUSSION
PFO is based on the idea that non-uniform settling 
causes knee OA and accelerates its development14. 
The lateral section of the tibial plateau is supported 
by the fibula and associated soft tissues, but the 
medial side is exclusively supported by the medial 
tibial cortex. In light of this, the medial side experi-
ences increased axial stress, resulting in non-uniform 
settlement and tibial plateau degeneration15. PFO is 
used to decrease the lateral fibular support, which 
subsequently shifts the stress from the medial to the 
lateral side, causing the varus deformity to be 
corrected and thereby impacting disease develop-
ment16.
 
Intra-articular drug administration, on the other 
hand, which is a concentrated therapeutic dosage 
that is dispersed through the joint capsule, may be 
regarded as an optimal route of drug delivery in 
OA17. Intra-articular drug administration provides 
several advantages over systemic drug delivery, 
including higher local bioavailability, less systemic 
exposure to some medications, fewer side effects, 
and a lower cost10, 18, 19. 

There are numerous studies and ample data about 
the benefits and use of PFO and IAHA individually, 
but there is no study has been conducted on the 
use of PFO and IAHA in combination. Hence, in the 

current study, we have compared the effects of 
PFO alone with PFO with IAHA injections in terms of 
pain relief and functional outcome. Our research 
demonstrates that while both PFO alone and PFO + 
IAHA have dramatically improved functional 
outcomes, the use of IAHA in conjunction with PFO 
has much superior pain reduction results. In individu-
als with knee OA, IAHA also lowers the requirement 
for additional analgesics such as NSAIDs, corticoste-
roids, and opioids, according to recent research20. 

Retrospective database analyses show a 0.6–2.2-year 
delay in the need for TKR with 5 or more doses of IAHA, 
and up to 3.6 years with 5 or more doses of IAHA21-23.  In 
a prospective comparative study of PFO and HTO for 
unilateral varus knee OA, Zou et al. found that the PFO 
group had a significantly lower operating time, 
peri-operative hemorrhage, time to full weight-bear-
ing, VAS score, and post-operative complications24. 
PFO improved both the radiological look and function 
of varus knee OA, as well as long-term pain alleviation, 
according to Yang et al., who performed it in 156 
patients with medial compartment knee OA25. 

Both above-mentioned treatments give consider-
able advantages on their own, but when used 
together, they produce better results, particularly in 
terms of pain reduction. Some of the limitations were 
that assessing the results in the treatment of medial 

compartment osteoarthritis required a bigger 
sample size and a longer follow-up time. Another 
flaw was the lack of a control group. Because the 
patients were assigned at random, it is impossible to 
say which treatment approach will provide better 
results in whatever grade of OA. More research 
should be done in the future to assess how success-
ful and safe these treatments are on a broader 
sample of persons with knee OA. This would help to 
broaden the therapeutic applicability of these 
methods.

CONCLUSION
In conclusion, our study highlights the efficacy of 
PFO and PFO + IAHA in enhancing functional 
outcomes. Notably, the addition of the IAHA with 
PFO yields superior pain relief. These findings advo-
cate for a nuanced approach in clinical interven-
tions, emphasizing the potential synergies for 
improved patient outcomes in pain management.
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DISCUSSION
In a medical curriculum where educational contents, 
especially in pre-clinical years are fully loaded with 
basic sciences subjects, the existence of a clinical skills 
program as a vertical theme takes lots of effort and is 
difficult to implement. Our efforts were focused on 
developing an evidence-based clinical skills program 
for the pre-clinical year which would benefit medical 
students to acquire effective psychomotor skills at 
every stage of the medical curriculum. 

There are many advantages of introducing a 
clinical skills program in the early years of the medi-
cal curriculum. One study showed that the early 
introduction of clinical skills in the medical curricu-
lum increases students’ interest and provides 
relevance to their studies12. According to our results, 
more than two-thirds of the class were satisfied with 
the program and the facility provided to them was 
conducive for learning. Wasson described that a 
better learning environment has a great impact on 
student learning and enhances students` prob-
lem-solving skills13. A study by Pande mentioned that 
skills taught practically have a greater impact on 
students` knowledge retention. Most students 
expressed pleasure with the program, but there was 
also a low level of agreement on the opinion that 
this clinical skills training mimics or is equivalent to 
what they learned in a hospital setting with real 
patients14. This argument is partly true as training in 
clinical skill laboratories would never be an alterna-
tive to training on real patients in a real hospital 
setting. Students attending skill labs already have 

the perception that the skill lab settings are artificial, 
not real as in hospitals. But at the same time, training 
in the clinical skills lab has many advantages as it 
improves skills related to communication skills, 
universal precautions, and assessment of skills done 
through the structured checked lists which provide 
objectivity in assessment, though the real effective-
ness of clinical skills programs in preclinical years 
could only be measured if another study is done in 
later years comparing both tradition method with 
training in the clinical skills laboratory15.  However, 
most of the students believed that a clinical skills 
training program helped in the acquisition of knowl-
edge and skills for other subjects in the integrated 
curriculum and provided them with a good context 
of learning. 

Most of the students in this study have consensus 
that the clinical skills laboratory is well equipped and 
its curriculum provides them with a safe learning 
environment to learn procedural skills, it also 
improves their communication skills and teaches 
them to follow universal precautions while doing any 
procedures. 96% of the study participants agreed 
that learning in a clinical skills laboratory creates 
interest and motivates students to learn new things. 
A study done by Zhaalts R and colleagues to investi-
gate the association between motivation and learn-
ing environment has reported a significant correla-
tion between motivation with learning environ-
ment16. Moreover, many clinical skills schools around 
the world have implemented clinical skills program 
as a vertical theme in the curriculum, which means 

the program runs parallel with other subjects of 
basic and clinical sciences, they have incorporated 
many skills like evidence-based medicine, bioethics, 
communication skills, and basic research skills in their 
program and running these programs successfully 17. 

Wright State University School of Medicine has a 
wonderful bioethics program of clinical skills labora-
tory, likewise, Harvard Medical School conducts a 
communication skills module in pre-clinical years 
similarly many other medical colleges are involved 
in conducting research, and evidence-based medi-
cine modules in the clinical skills laboratory in 
fourth-year MBBS program18,19,20. 

Moreover, it can be inferred from our results that a 
small percentage of students think that the clinical 
skills taught in the clinical skills laboratory have a 
limited role and application when it comes to 
replicating on real patients. This view can be 
respected but there is always an advantage to start 
something new and early in the curriculum which 
has clinical relevance and practical application in 
the curriculum. There is strong evidence to support 
this argument that whenever something new is 
introduced in the curriculum, there is always a little 
resistance from faculty and students as they look 
hesitant in this regard21. 

Mixed responses were also observed when students 
gave feedback to instructors; there was a compara-
tively low rating on questions where they were asked 
if instructors were providing content in a structured 
and organized manner. The fact that the program's 
instructors lacked the necessary qualifications to 
offer simulation-based instruction at the outset 
created a major issue. Most of the students believed 
that the program's execution at the instructor level 
needed improvement, hence there is a need for a 
faculty development program for those instructors 
who are participating in skills training that focuses on 
simulation-based learning22. 

There is much to learn and consider as we reevalu-
ate our goals for the clinical skills lab. As time goes 
on, we anticipate that the clinical skills lab will play a 
significant role in medical education for both 
students and faculty and will reap significant bene-
fits from integrating a variety of skills programs that 
are applicable, pertinent, and effective in fostering 
cognitive and psychomotor skills. Programs like 
Evidence-based Medicine, Clinical Research, BLS, 
ACLS, Pediatrics Life support, BLS, First Responders, 
ATLS, Personal Protective Equipment, crash courses 
on clinical skills, communication skills, and bioethics 
modules are a few programs that can be easily 
integrated into the undergraduate curriculum23,24.

CONCLUSION
Students' perceptions and experiences of teaching 
clinical skills were generally positive. Students 

showed overall satisfaction over the motivational 
conducive environment, content taught, gaining 
confidence, learning procedural skills, and adequa-
cy of the educational equipment for learners in the 
newly established CSL at FRPMC. As for future direc-
tions, we aim to evaluate the structure and functions 
of the CSL regular basis for new academic batches.
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