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Abstract

Introduction: Acromioclavicular {AC) joint dislocation is a common
shoulder injury, particularly among athletes and individuals engaged in
physical labor. The injury often requires surgical intervention to restore
joint stability and function. Two popular surgical options are the use of
biological grafls and synthetic materials such as Fiber Wire for AC joint
reconstruction. This comparative study aims to evaluate the efficacy,
safety, and functional outcomes of biological grafis versus fiber wire in the
treatment of AC joint dislocations.

Materials and Methods: This study included a sample of 32 patients
diagnosed with AC joint dislocation, divided into two groups: those
treated with biological grafts and those treated with fiber wire. Patients
were randomly assigned to each group and followed for a period of 12
months post-surgery. Clinical evaluations were performed using the
Constant-Murley Score. Radiographic assessments were conducted to
measure joint stability and alignment. Complications, such as infections
and redislocations, were recorded.

Results: The study found that patients treated with biological grafts
demonsirated slightly better joint stability and fewer complications
compared to those treated with fiber wire. The Constant Murley indicated
that the biological graft group achieved superior functional outcomes, with
statistically significant differences (p < 0.05).

Conclusion: Both biological grafts and fiber wire provide viable options
for AC joint dislocation repair, each with distinet advantages. Biological
grafts offer better long-term stability and functional outcomes, making
them preferable for patients prioritizing jomt integrity and performance.
Further research with larger sample sizes and longer follow-up periods is
necessary to substantiate these findings and optimize treatment protocols.

Kevwords: Acromioclavicular joint (AC joint); Biological graft; Fiber
wire; Athletes; Constant-Murley Score; Shoulder

Introduction

The acromioelavicular (AC) joint, a vital articulation between the clavicle
{collarbone) and the acromion process (scapular projection), plays a cructal
role in shoulder girdle stability and function. Disruption of this joint, known
as acromioclavicular joint dislocation, represents a prevalent injury within
the spectrum of shoulder girdle trauma. accounting for 9% to 12% of all such
occurrences | 1], The most common etiology is direct trauma to the AC joint
or lateral trauma providing an axial load on the jomt space. AC dislocations
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are distinet from "shoulder dislocations,” which refer to
glenohumeral joint dislocations {2]. These dislocations
typically arise from direct blows to the shoulder or talls
onto an outstretched arm with the arm positioned inwards
(adducted) [3]. AC joint dislocations are more prevalent
in men than women, and they can affect individuals of any
age and activity level [4]. AC joints are especially prevalent
in the younger population participating in contact sports,
representing 15%, 20%, and 41% of shoulder injuries in
hockey, skiing, and American football, respectively [5].

The cornerstone of effective treatment hinges on
accurately classifying the injury severity. The widely
employed Rockwood classification  system categorizes
acromioclavicular dislocations into six distmct types (I-VI}
based on the degree of ligamentous disruption [6]. Rockwood
types I and I1, characterized by minimal ligamentous damage,
are managed conservatively through conservative techniques
like using an ice pack, immobilization with a shing for several
weeks, and physical therapy, taking anti-inflammatory
over-the-counter drugs. Whereas in the Rockwood types
TH to VI, encompassing more severe ligamentous injuries
with significant joint instability. often necessitate surgical
intervention [7].

Surgical management for acromioclavicular  joint
dislocations encompasses a diverse array of techniques,
broadly classified into four categories: Fixation with
Hardware—This approach involves utilizing
Kirschner wires {K-wires), or a combination of both to
divectly secure the AC and/or coracoclavicular (CC) hgaments
[8], or suture button or anchor fixation [9]. Also, in cases
involving substantial ligamentous avulsion, reconstruction
may be performed using autografis (tissue harvested from the
patient} or allografts (donor tissue) to recreate the disrupted
Tigaments [10].

SCICWS,

Evaluating the success of any treatment strategy for
acromioclavicular joint dislocations necessitates using
validated outcome measures. The Counstant-Murley
score (CMS) is a widely utilized and reliable tool for
comprehensively assessing patient function and recovery
following this injury. This study employed the CMS score as
the primary outcome measure 1o assess patient function and
recovery following each surgical approach. It evaluates four
dotnains: pain, activities of daily living, range of motion, and
strength.

Despite the existence of varions surgical techniques,
the optimal approach for managing acromioclavicular joint
dislocations, particularly for Rockwood type III injuries,
remains a subject of ongoing debate. While some surgeons
advocate for conservative management for this type, others
favor a surgical approach to achieve enhanced stability and
potentially improve long-term outcomes {13}
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This study aimed to contribute to the ongoing debate
regarding the optimal surgical management of Rockwood
type 111 acromioclavicular joint dislocations by comparing
two prevalent surgical techniques: biological graft fixation
and suture button fixation. By comparing the CMS sceres
between these two groups, the study sought to determing
which technique yields superior patient outcomes regarding
pain reduction, daily living function, range of motion, and
strength. Secondary outcome measures were also evaluated,
including radiographic assessment of joint stability. patient
satisfaction scores, and complication rates associated with
each surgical method. This study offered high-guality data
to discuss the most effective surgical approach for managing
Rockwood type LI acromioclavicular joint dislocations.

Methods and Materials

The proposed study was conducted after approval by
the research guide and institutional ethics committee and 18
anticipated to be completed within one year. The study was
conducted at the Department of Orthopaedics at R D Gardi
Medical College. Ujjain.

Selection Criteria:
a. Inclusion Criteria

Adult patients with Rockwood types 1, IV, V, and Vi of
acromioclavicutar joint dislocation.

Age >18 years and <65 years.

Patients who have given consent

Acromioclavicular joint dislocation duration: <3 months.
b. Exclusion Criteria

Patients with Rockwood type [ or I acromioclavicular
joint dislocation

Age <18 years and >65 years,

Paticnts with comorbidities.

Patient who tefuses surgical treatment.

Acromioclavicular joint dislocation duration >3 months.
Methodology:

The study was conducted at R D Gardi Medical Coliege,
Ujjain, upon approval by the ethical committee within the
Departient. of Orthopaedics on patients with complaints
of pain in the shoulder region by using a self-administered
knowledge questionnaire after obtaining permission from
concemmned authorities in the department to conduct the main
study.

Sample size calculation

All statistical analyses were conducted using suitable
statistical software. Quantitative data was analyzed using
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frequency distribution, measures of central tendency and
dispersion, and graphical representation. Qualitative data
was analyzed using frequency distribution, percentage
calculations, and diagrammatic representations. A comparison
of quantitative variables was done using both parametric and
nofa-parametric tests.

Surgical technique

Surgery was performed under general anesthesia.

Position: Beech Chair Position (Figure 1-6)

Figure 4: Clavicular tunmels: Conoid tunnel: 45w medial to fateral
end of clavicle (posteromedial). Trapezoid tunael: 30 mm medial to
lateral end of clavicle (anteriolateral). lem of lateral end clavicle
osteatomy done.

Figure 1: A vertical inoision measuring 5 centimeters made from
the tip of Coracoid process to lateral end of clavicle.

Figure 5: A longitudinal split is made to access the coracoid process.
Subsequently, a fibre wire is passed around the coracoid process and
shuttled through pre-dritled tmnnels in the clavicle.

Wound closure and cleaning and dressing done.

Surgical procedure is same in reconstruction with
biological graft. In it tendon graft is used in place of fiber
wire to reconstruct acromioclavicular joint.

Steps for graft harvest and preparation:

1. Graft Harvest - A small incision is made near hamstring
mnsertion (Figure 7.8).

Tendon is taken with the help of tendon stripper.

Figure 3: Exposure of the clavicle achieved by detaching the
trapezius and deloid muscles from their attachments. A case of fiber wire reconstruction {Figure 14-18):

A case of biological reconstruction (Figure 9-13):

Citation: Vipin Kumar Raghuwanshi, Sandeep Bhinde, Shubham Nagdev, Abhishek Dhoke, Vinayak Mani Dwivedi. Functional Outcome of
Biological Graft Versus Fiber Wire in Acromioclavicular Joint Dislocation: A Comparative Study. Journal of Orthopedics and Sports

Medicine. 7 (2025} 328-336.



mm Dr. Raghuwanshi VK, etal., J Ortho Sports Med 2025
i) DOL10.26502fosm 511500211

Volume 7+ Issue 3 331

Figure 6: Reduction tried and secured with endebutton.

. B :l l

Figure 7: Tendon is taken with the help of tendon stripper.

Figure 8 Graft preparation.
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14): Pre-op range of motion: Abduction, flexion and extension
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Figure 1 1: Post-op range of motion {6 weeks): Abduction, extension

and flexton respectively.

Figure 12: Post-op range of motion (6 months): Extension, flexion
and abduction respectively.
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Figure 13: Post-op range of motion {12 months): Extension, flexion
and abduction respectively,

Figure 17: Post-op range of motion (6 menths): Abduction,
extension and flexion respectively.

Figure 18: Post-op range of motion {12 months): Abduction,
extension and flexion respectively

Figure i4; Pre-op x-ray Post-op x-ra_\}.

Results

Present study, most frequently occurring age is 23 years.
The standard deviation of 7.749 years reflects moderate
variability in the ages within the sample. The ages range from
aminitnum of 21 years to a maximum of 48 years (Table 1-4;
Figure 19 and 20).

. Ef‘ i ‘Table 11 Age distribution of the cases.
4 _-._. e Age gr;:rup e A
LY : <=30 years 15 46.9%
L R KR  31-40years 10 313%
Figure 15: Pre-op range of motion: Abduction, flexion and extension T years e
respectively.

Total 32 éOO.VO%V

Gender distribution

# Fomale

- & . i i
AR ¥ Male

3 ) 2

w s L

: e E
Figure 16: Post-op range of motion (6 weeks): Abduction. extension —
and fiexion respectively. Figure 19: Gender distribution of the cases,

Citation: Vipin Kumar Raghuwanshi, Sandeep Bhinde, Shubham Nagdev, Abhishek Dhoke, Vinayak Mani Dwivedi. Functional Outcome of
Biological Graft Versus Fiber Wire in Acromioclavicular Jeint Dislocation: A Comparative Study. Journal of Orthopedics and Sports
Medicine. 7 (2025} 328-336.

g



fortune

et DOI-10.265020sm 51150021

Tabie 2: Side affected of the cases.

" side affected | N j =

o e ' 12 37.5%

[ 7R[gh{ e ‘W'"'::""' s s % ZOVN tnsmiin i 625“}; =D, o
Toal | w2  100.0%

Wode of trauma

Figure 20: Mode of trauma.

‘Fable 3: Complications.

Complications : ; N T %
Hore;, s ¢ L = | %0e% |
Subluxation i 2 i 6.3%

| superficial iﬂfectfon 1 3.1%
E‘Toial_” ST 32 ol 1007.6.%”

{'able 4: Cross

{abulation between complication and study group.

+

p
Complications ‘Sub!ux at'cm S 0.596
| superficial | i
| infection 1 .

The data compares the occurrence of complications
hetween the Biological Graft and Fiber Wire treatment
groups. Among those with no complications, 87.5% received
Biological Graft and 93.8% received Fiber Wire. Subluxation
oceurred in 6.3% of cases in both groups. Superficial
infection was reported in 6.3% of cases in the Biological
Graft group and none in the Fibre Wire group. The p-value
of 0.596 indicates no statistically significant difference in
the distribution of complications between the two freatment
groups (Table 5).

Table 5: Comparison of mean pre-operative CMS according t©

groups.
Mean pre op Pl ;
Group N CMS Std. IJe:vsatiu:m= t | p
Biological
.56 5416
graft e Ra |«294] 771
Fiberwire 16 36.13 5.402 ‘
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The Table 5 compares the mean pre-operative Constant-
Murley Scores (CMS) between the Biological Graft and
Fiber Wire treatment groups. For the Biological Graft
group, the mean pre-op CMS is 35.56 with a standard
deviation of 5.416. For the Fiber Wire group, the mean pre-
op CMS is 36.13 with a standard deviation of 5.402. The
{-value is -0.294, and the p-value is 0.771, indicating that the
difference in the mean pre-op CMS between the two groups
is not statistically significant. This suggests tha there 1s no
significant difference in the pre-operative functional status
of patients between the Biological Graft and Fiber Wire
groups (Table 6, Figure 21}.

Mean PRE 0P CMS
9 36.13
,f., 35.56
3 o -
BIDLOGICAL GRAFT FIBRE WIHE
Stugy group

Figure 21: Mean PRE OP CMS.

{able 6: Comparison of mean post-operative CMS at & weeks
according to groups.

Group | N Mean post op Std. e

| CMS 6 weeks Deviation | B
B"’;’agf‘tca' |16 63.00 4412 | ‘
| | 523 605 |

Fiberwire = 16 62.25 3661 | |

The Table 6 compares the mean post-operative Constant-
Murley Scores (CMS) at 6 weeks between the Biological
Grafi and Fiber Wire treatment groups. For the Biological
Graft group, the mean post-op CMS at 6 weeks is 63.00 with
a standard deviation of 4.412. For the Fiber Wire group,
the mean post-op CMS at 6 weeks is 62.25 with a standard
deviation of 3.661. The t-value is 0.523, and the p-value
is 0.605, indicating that the difference in the mean post-op
CMS at 6 weeks between the two groups is not statistically
significant. This suggests that there is no significant difference
in the post-operative functional status at 6 weeks between
patients treated with Biological Grafts and those treated with
Fiber Wire (Figure 22).

The Table 7 compares the mean post-operative
Constant-Murley Scores (CMS)'* at 6 months between the
Biological Graft and Fibre Wire treatment groups. For the
Biological Graft group, the mean post-op CMS at 6 months
is 91.06 with a standard deviation of 6.787. For the Fibre
Wire group, the mean post-op CMS at 6 months is 85.94
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Mean POST OP CMS 6 WEEKS
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é 6250 62.25
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Figure 22: Mean Post OP CMS 6 weeks,

Table 7: Comparison of mean post-operative CMS 6 month
according to groups.

Mean post op Std.

| Group N | cMSsmonths  Deviation =
| S;Z!f?gma* 186 81.06 6.787
2.107 044
Fibre wire 16 85.94 6.971

with a standard deviation of 6.971. The t-value is 2.107,
and the p-value is 0.044, indicating that the difference in the
mean post-op CMS at 6 months between the two groups is
statistically significant. This suggests that patients treated
with Biological Grafts have a significantly better functional
status at 6 months post-operation compared to those treated
with Fiber Wire (Figure 23).

Mean POST OP CMS 6 MONTHS

5 ié}?f\{“,j{} 51.06 2c 94
z 94.00 —
s 80,00 s
BIOLOGICAL GRART FIBRE WIRE
Study group

Fipure 23: Mean Post OP CMS 6 months.

Table 8: Comparison of mean post-operative CMS 12 month
according to groups.

Mean POST OP Std.

Group N CMS12MONTHS Deviation B
BIOLOGICAL
| 16 95.25 2.543
| GRAFT 3258 003
92.50 2.221

FIBRE WIRE 16

Volume 7 ¢ lssue3 334

Dr. Raghuwanshi VK, et al., J Ortho Sports Med 2025

The Table 8 compares the mean post-operative Constant-
Murley Scores (CMS) at 12 months between the Biological
Graft and Fiber Wire treatment groups. For the Biological
Graft group, the mean post-op CMS at 12 months is 95.25
with a standard deviation of 2.543. For the Fiber Wire group,
the mean post-op CMS at 12 months is 92.50 with a standard
deviation of 2.221. The t-value is 3.258, and the p-value
is 0.003, indicating that the difference in the mean post-op
CMS at 12 months between the two groups is statistically
significant. This suggests that patients treated with Biological
Grafts have a significantly betier functional status at 12
months post-operation compared to those treated with Fiber
Wire.

Mean POST OP CMS12 MONTHS

§ 9400 92.50
g i
90.00
BIOLOGICAL GRAFT FERE WIRE
Study group
Figure 24: Mean Post OP CMS 12 months.
Discussion

Acromioclavicular {(AC) dislocation involves the complete
loss of articular contact. 1t is considered chronic when it occurs
after conservative management or unsuccessful surgical
treatment [11]. This study compares the use of biological
graft and fiber wire in the treatment of acromioclavicular

Jjoint dislocation.

Age and Gender:

In our study, the mean age of the patients was 25 + 7.749
years, ranging from 21 to 48 years. A significant proportion,
46.9% (15 cases), were <30 vears old, 31.3% (10 cases) were
aged 31-40 years, and 21.9% (7 cases) were 241 years. The
sex distribution was predominantly male, constituting 90.6%
(29 cases), while females accounted for 9.4% (3 cases).
Similar to our study, Jingwei et al. evaluated the clinical
outcomes of using suture anchors for acromioclavicular
joint dislocation. They reported a mean participant age of
27.7 years (range: 19-55 years), with a predominance of
male participants {24 males) compared to female patients
(4 females) [15]. In their prospective study, Fauci et al.
[11] reported a mean patient age of 35 : 3.2 years, with a
predominance of male patients (male-to-female ratio of 25
to 15). The analytical cross-sectional study conducied by
Mardani-Kivi et al. reported that the participants' mean
age was 32.6 £ 11.8 years, predominantly male participants
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(35 males and 4 females). Our study's predominantly male
cohort {90.6%) with a mean age of 25 £ 7.749 years aligns
with similar findings from Jingwet et al,, Fauai et al., and
Mardani-Kivi et al,, all of whom reported male predominance
and comparable age ranges.

Among those 30 years or younger, 43.8% received
biological grafts, while 50.0% received Fiber Wire. In the 31-
to 40-year age group, 37.5% received biological grafts and
25.0% received Fiber Wire. For individuals over 41 years,
18.8% received biological grafts and 25.0% received fiber
wire (p=0.737). Among females, 6.3% received biological
grafis, while 12.5% received fiber wire. Among males, 93.8%
received biological grafts, and 87.5% reccived fiber wire
(p=0.544).

Occupation & Addiction:

The patients were 9.4% {3 cases) drivers, 28.1% (2 cases)
were farmers, 6.3% (2 cases) were housewives, 37.5% (12
cases) were laborers, 6.3% (2 cases) had private jobs, and
12.5% (4 cases) were students, With respect to addiction,
in our study, out of the 32 participants, most of the patients
were primarily addicted to alcohol and smoking, accounting
for 34.4% (11 cases) and 31.3% (10 cases) of the participants,
respectively. Additionally. 15.6% (5 cases) had no addiction,
while 18.8% (6 cases) were found to be chewing tobacco.

Side affected & Mode of trauma:

Regarding the affected side, 62.5% (20 cases) were on the
right side, while 37.5% (12 cases) were on the left side. The
data regarding the mode of trauma among the 32 cases shows
that 68.8% (22 cases) were caused by falls, while 31.3% (10
cases) were due to road traffic accidents (RTA).

Grade of Dislocation:

The grade of dislocation data shows that Grade 4 and
Grade 5 dislocations are the most common, each accounting
for 34.4% of the cases. Grade 3 dislocations account for
12.5%, and Grade 6 dislocations make up 18.8% (p-value =
0.98).

Complications:

60.6% of the cases had no complications; among those
with no complications, 87.5% received biological grafts and
93.8% received fiber wire. Subluxation occurred in 6.3% of
cases in both groups. Superficial infection was reported in
6.3% of cases in the biological graft group and zero in the
FiberWire group. p-value = 0.446 indicates no statistically
significant difference in the distribution of complications
between the two treatment groups.

Duration of Surgery:

For the biological grafi group, the mean duration of
surgery is 91.8 mins = 19.2 mins. For the Fibre Wire group,
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the mean duration is 78 mins = 4.8 mins (p-value = 0.0067).
Indicating the mean duration of surgery is significantly longer
for the biological graft group compared to the FiberWire
group. Jingwel et al. performed the suture anchor technigue
to trear AC joint dislocations and reported that the mean
duration of surgery was 78 min + 16.74,

Duration of Hospital Stay:

For the biological graft group, the mean duration of
hospital stay is 6.38 days + 3.50 days. For the Fiber Wire
group, the mean duration of hospital stay is 5.69 days + 2.94
days (p-value = 0.552), indicating no statistically significant
difference in the mean duration of hospital stay between the
two treatment groups.

Pre-& post-operative CMS scores:

Preoperatively, the biological graft group had the mean
pre-op CMS as 35.56 + 5.416, and the Fiber Wire group had
the mean pre-op CMS as 36.13 + 5.402 (p-value =0.771 NS).
Post-operatively, the mean CMS at 6 weeks for biological
graft was noted as 63.00 + 4.412. For the Fiber Wire group,
the mean post-op CMS at 6 weeks was 62.25 £ 3.661 (p-value
=().605 NS). The mean CMS at 6 months for biological graft
was 91.06 = 6.787. For the Fiber Wire group, the mean CMS
at 6 months is 85.94 % 6.971 (p-value = 0.044). The mean
CMS at 12 months for biological graft was 95.25 & 2.543. For
the Fiber Wire group, the mean CMS at 12 months is 92.50
+ 2.221 (p-value = 0.003). Jingwei et al. reported the average
CMS score as 96.3 & 1.73, and out of a total of 26 patieats,
8 patients showed full scores. Similarly, Mardani-Kivi et al.
reported that the mean Constant score at 12 months was 914]
in the Ethibond suture group and 9241 in the semitendinosus
autograft group (p>0.05).

Conclusion

This study compares the efficacy of biological graft versus
fiber wire in the treatment of acromioclavicular (AC) joint
dislocation. Our findings indicate that while both treatment
options are effective across different age groups, genders,
and occupations, the biclogical graft group demonstrated
a significantly longer mean duration of surgery but better
long-term functional outcomes, as evidenced by higher
postoperative CMS scores at six and twelve months. Despite
the longer surgical time, the biological graft group showed
better results in terms of shoulder function.

Additionally, the study highlighted that most patients in
both treatment groups experienced no complications, with a
minimal incidenice of subluxation and superficial infections.
The comparison of hospital stay duration between the two
groups revealed no significant difference, further supporting
the overall comparability of the two treatiments in terms of
patient recovery. Overall, while both biological grafl and
fiber wire are viable options for AC joint dislocation, the
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biological graft may offer enhanced long-term functional
outcomes, making it a preferable choice,
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Abstract

Introduction: Proximal humerus fractures (PHFs) are the predominant
form of humeral fractures, encompassing a spectrum of injuries affecting
the articulating surface, greater tuberosity, lesser tuberosity. or the surgical
neck of the humerus. PHFs account for approximately 10% of fractures in
patients aged over 65 years. The third most prevalent type of osteoporotic
fractures are PHFs, with a lifetime risk of 13% for women aged 50 years
and above,

Materials and Methods: As per study criteria 40 patients with fracture of
shoulder was included in this study. After admission of patients a detailed,
carcful history was taken to know the mechanism of injury. Patient was
assessed clinically to evaluate general condition: vitals were recorded
and examination of fracture site was done. Radiological assessment was
done and fracture was classified and preoperative routine haematological
investigation was done,

Result: According to NEER’s classification of fractures, 14 (34.41%)
cases had two-part fractures, 19 (46.3%) cases had three-part fractures and
8 (19.5%) cases had four-part {raciures. Excellent results (score > 89)
were noticed in 27 (65.85%) of the instances. good results (scoring 80-89)
in 10 (24.39%) and fair results (score 7079) in 4 {9.75%)

Discussion and Conclusion: After a mean follow up of 12 months, the
mean Constant score was 88.90 & 7.31 we recommend the use of the
PHILOS plate as a surgical alternative in the management of displaced
proximal humeral fractures.

Keywords: Proximal humerus fracture; PHILOS plating; Osteoporotic
fractures; Arthroplasty; Osteonecrosis

Introduction

Proximal humerus fractures (PHFs) are the predominant form of humeral
fractures, encompassing a spectrum of injuries affecting the articulating
surface, greater tuberosity, lesser tuberosity, or the surgical neck of the
humerus [1]. PHFs account for approximately 10% of fractures in patients

aged over 65 years [2,3]. The third most prevalent type of osteoporotic

fractures are PHFs, with a lifetioe risk of 13% for women aged 50 years and
above [4,5]. Many treatment methods are available for these types of fractures
such as locking plates, arthroplasty, cabling, and nailing [6]. Elderly patients
with ostcoporotic bone mostly benefit from arthroplasty. whereas younger
patients are mainly treated through closed reduction and internal fixation with
intramedullary nailing or open reduction and plate osteosynthesis to achieve
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satisfactory function [7-11]. However, these modalities are
associated with various cornplications such as implant failure,
non or malunion, and osteonecrosis of the humeral head [6].
The PHILOS implant, with its anatomically analogous design,
is the preferred choice for treating PHFs, as 1t facilitates
angled stabilization and enhances the pull-out strength of
osteoporotic bone, thereby improving its ability to withstand
physiological loads [12]. This prospective study evaluated
the effectiveness of the PHILOS plate in the surgical fixation
of two, three- and four-part proximal humeral fractures.

Muaterial and Methad

Place and time of study: The study was conducted at the
Department of Orthopaedics at R.D. Gardi Medical College,
Ujjain. This study was completed within two years after
receiving approval from the ethics committee.

Type of study: This is a prospective observational study.
Ethics: Approval from the institutional ethics committee was
taken before start of the study. Written informed consent was
obtained from all patients before envolling them for the study.
Selection of patients

The patients admitted in the department of orthopaedics
with displaced fracture of the proximal humerus were
enrolled for this study as per the following exclusion and
inclusion criteria.

Inclusion criteria

1. Displaced proximal humerus fracture by

2. Neer's classification.

3. Patients older than 18 years of age with proximal humerus
fracture.

4. Patients willing for surgery.

Exclusion criteria

1. Non-displaced proximal humerus fracture,

2. Severely comminuted, open fractures and valgus impacted
fractures.

3. A previous fracture to the proximal humerus, or patients
presenting more than three weeks after the injury.

4. Pathological fracture from primary or metastatic turmours
and skeletally immature patients.

Method

As per study criteria, 40 patients with fracture of shoulder
was included in this study. After admission of patients a
detailed, carefil history was taken to know the mechanism
of injury. Patient was assessed clinically to evaluate general
condition, vitals were recorded and examination of fracture
site was done. Radiological assessment was done and fracture
was classified and preoperative routine haematological
investigation was done.

Volume 7 » Issue 3 407

Surgical procedure

Deltopectoral approach used in all cases. Patient was
placed in a supine position employing a deltopectoral
approach. Locate the deltopectoral groove. "Initiate the
incision just medial to the coracoid at the clavicle and extend
it distally along the deltopectoral groove to the delioid
insertion, spanning approximately 15 cm. Develop skin flaps
to expose the deep fascia. Use blunt scissors to open the
fascia over the deltopectoral groove, ensuring to locate the
cephalic vein. Bluntly develop the avascular interval between
the deltoid and pectoralis major muscles. The vein can be
ligated or retracted with the deltoid. For broader exposure,
transecting the muscle origins from the coraceid can be
considered. The osseous attachments of the rotator cuff are
frequently displaced and require identification and retraction
using sharp hook retractors. In cases of fracture-dislocation,
reduction of the humeral head is achieved through closed
manipulation without opening the joint capsule. K-wires
were utilized for preliminary reduction, which was confirmed
in both orthogonal views. The PHILOS plate was positioned
3-8 mm posterior to the bicipital groove and 2-4 mm distal
to the greater tuberosity. Using the woodpecker technique,
the plate was first fastened to the distal fragment, and screws
were inserted into the head. An immediate check x-ray was
obtained to evaluate the alignment of the bones and confirm
that the reduction was ideal. Wound closure with drain
beneath the deltoid muscle. Closure of anteromedial raphe,
the subcutaneous tissues, and the skin. At the end of surgical
procedure sterile dressings applied. No cast or splint was
applied. Immediate post-operative x rays were laken in both
AP and Lateral views. The patient was followed follow-up
forl year afler surgery and the constant score was used for
functional assessment higher the score better was the outcome
(Figure 1-9).

Intra OF Images

Deltopectoral groove

Incision
Figure 1: Shoulder Anterior (Deltopectoral Approach.
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Figure %: Follow up afler 12 months.

Resnlt

Table | represents the study subjects according to type of
fracture, it was observed that a majority 46.3% study subjects
had 3 part fracture followed by 34.1% having 2 part fracture
and lastly only 19.5% bad 4 part fracture.

Type of fracture | Number | Percentage
2 part | 14 ? 34.1
3 part 19 ! 46.3
4 part i 8 j 195
Total 41 100.0
Table 2 compares the overall CMS score among the

study subjects at 3 months, 6 months and 12 months, 1t was
observed that there was a significant difference in the overall
CMS score at different time period. On comparing, pair wise
it was observed that there was a significant increase in the
CMS score from 3 months to 6 months, 3 months to 6 months
as well as from 6 months to 12 months.

Volume 7 »issue 3 409

Tuble 2: Comparison of overall CMS Scores at 3, 6 and 12 months.

CMS scorg at ( Mean SD :Test statistic value p-value* |

months | 7466 | 394 |
months 842 | 552 59.663 <0.001(s)
months | 889 | 7.31

Table 3 represents the study subjects according to months,
outcome; it was observed that a majority 65.85% study
subjects were in the excellent outcome closely followed by
24.39 % 1 good outcome lastly 9.75% in fau outcome.

Table 3: Distribution of study subjects according to vutcome.

QOutcome

Frequency Percentage (%)
Excellent o 6585 !
.Gﬁdd 7 2 . 1C 24.39
Fair 4 - 9.75 E
Total RIS Y 100.00

Table 04 represents the study subject according to
complication; it was observed that a majority 87.8% study
subjects had no complications *Friedman’s test however,
12.2% had some complication.

Table 4: Represents the study subjects according to complications,

Complications No. Percentage
Yes 5 12.2
No | as 87.8
Total o 100.0
Discussion

In present study the mean age was 61.10 £ 8.01 at different
time period. On comparing, pair wise, years, Of the total 41
cases of proximal humerus it was observed that there was a
significant fractures. Out of 41 cases, 25(61.0%) were males
increase in the CMS score from 3 months to 6 and 16¢39.0%)
were females. Patients suffering months, from 3 months to 12
nonths as well as from proximal humerus fractures arrived at
our from 6 months to 12 months. Centres as they were part of
motor vehicle injuries 27 (65.9%). this was followed by fall
from height 14 (34.1%). According to NEERs classification
of fractures, 14 (34.41%) cases had two-part fractures.19
(46.3%) cases had three-part fractures and 8 {19.5%) cases
had four-part fractures. Excellent results (score > 89) were
noticed in 27 (65.85%) of the instances, good results (scoring
80-89) in 10 (24.39%) and fair results (score 70-79) in 4
(9.75%). After a mean follow up of 12 the mean Constant
score was 88.90+ 7.31. [n 86.8 % of cases, follow-up showed
no complication, Shoulder stiffness was the most lastly
9.75% in fair outcome. frequent consequences, followed by
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persistant pain, screw back out, wound dehiscence. results are
comparable with those reporied for the PHILOS plate. Ethiraj
ct al. {13] showed that mean forty patients was 46.8 (2070),
with a female: male ratio of 1:2.3 [14].

In this siudy mean age of patients were 60.324934
years. There was female predominance [ 13]. The majority of
patients were injured as a result of a traffic collision (70%),
followed by a fali from & height (17.5%) and other reasons
(12.5 %) [14]. Road traffic accident 26(65%) was a most
common mode of injury, fellowed by fall from height 10
(25%) and trivial fall 4(10%) [15]. According to NEER's
classification of fractures, 14 (56.33%) cases had two-part
fractures, 19 (36.33%) cases had threepart fractures and §
(19.5%) cases had four-part fractures [19]. According to
NEER's classification of fractures, 46.88% (n=15) cases
had two-part fractures, 37.49% (n=12) cases had three part
fractures and  9.38% (n=3) cases had four-part fractures
whereas 6.25% (n=2) cases. Frankhauser ctal. [16] evaluated
29 proximal humeral fractures in 28 patients treated with
the Locking Proximal Humerus Plate (LPHP). The mean
Constant Murley score was 74.6 after 12 months [17]. In a
series of 20 consecutive patients showed favourable early
results with surgical treatment of proximal humeral fractures
using the PHILOS plate. After a mean follow up of 16
months, the mean Constant score was 76.1. Hente et al. [18]
studied 31 patients with displaced 3- and 4-part [ractures of
the proximal humerus treated with the PHILOS plate. After
a mean follow-up of 18.5 months, the mean Constant score
was 76 [14]. The constant score was excellent in 20 {30%)
patients; it was good in 18(45%) patients and fair in 2(5%)
patients. The mean of the constant score was 88.64+ 8.42,
maxinum value was 100 and minitnum value was 72 [19].
According to NEER's classification of fractures, 6.25%
of cases in our study showed fracture dislocation, whereas
46.88% of cases had two-part fractures, 37.49% had three-
part fractures, and 9.38% had four-part fractures. The mean
Constant-Murley score at the end of the follow-up period in
this study was 85.8 [20]. O 28 fractures, 20 {71.4%) healed in
good anatomical position. At the end of the follow up period,
the mean Constant Murlev score was 57.9421,7, and the mean
adjusted Constant-Murley score was 67.5423.6. The results
were excellent or good in 16 patients (57.1%), moderaie in
one patient {3.6%}), and poor in 11 patients (39.3%) [13]. The
functional outcome was excellent in 2 patients (5%), good
in 22 patients (55%}, fair in 7 patients (17.5%), and poor in
G patients (22.5%). The Constant mean score achieved was
68.75:14.03. Mootha et al. {2021] regarding complications of
surgery, postoperative infection was found in 2(5%) patients,
stiffness of the shoulder was present in 2(5%) patients, one
paticnt developed malunion and Osteonscrosis was present
in onc patient. Egol et al. {21] studied a cohort of 51 patients
treated with PHILOS® plates, reporting that 24% of patients

Volume 7+ Issue 3 410

experienced postoperative complications. The most frequent
complications obscrved were screw penetration (16%),
osteonecrosis (3.9%), nonunion (3.9%), and infection (2.0%).

Conclusien

PHILOS plate offers the advantage of providing a high
degree of angular and axial stability. The convergent and
divergent arrangement of the locking screws engaging in
the humeral head prevents pull out and failure of fixation. It
facilitates early mobilization, yielding excellent radiographic
and functional results that enable patients to regain good
shoulder function and return to work sooner, Considering
these factors, we recommend the usc of the PHILOS plate
as a surgical alternative in the management of displaced
proximal humeral fractures.

References

1. Butler MW. Chapter 10 - Common Shoulder Diagnoses.
In: Cooper C, editor. Fundamentals of Hand Therapy.
Saint Louis: Mosby (2007): 150-82.

28]

Baron JA, Karagas M, Barrett J, et al. Basic epidemiology
of fractures of the upper and lower limb among Americans
over 65 years of age. Epidemiology 7 (1996): 612-8.

3. Kim SH, Robert M, Szabo RA. Epidemiology of Humerus
Fractures in the United States: Nationwide Emergency
Department Sample. Arthritis Care & Rescarch 64 (2008):
407-14.

4. Launonen AP, Vesa Lepola A, Saranko T. Flinkkild
M, Laitinen VM. Epidemiclogy of Proximal Humerus
Fractures. Archives of Osteoporosis 10 (2015).

5. Johneli O, Kanis J. Epidemiology of Osteoporotic
Fractures. Osteoporosis  International: A Journal
Established as Result of Cooperation between the
European Foundation for Osteoporosis and the National
Osteoporosis Foundation of the USA. Osteoporosis
International: A Journal Established as Result of
Cooperation between the European Foundation for
Osteoporosis and the National Osteoporosis Foundation
of the USA 16 (2005): 83-7.

6. Siidkamp N, Bayer I, Hepp P, et al. Open reduction and
internal fixation of proximal humeral fractures with use
of the locking proximal humerus plate. J Bone Joint Surg
Am 91 (2009): 1320-8.

7. Neer CSil. Displaced proximal humeral fractures: PART
11. Treatment of three- Part and Four-Part Displacement. J
Bone Joint Surg Am 352 (1970): 1690,

8. Hauschild O, Konrad G, Audige L, et al. Operative
versus non-operative treatment for two-part surgical neck
fractures of the proximal humerus. Arch Orthop Trauma
Surg 133 (2013): 1385-93.

Gitation; Abhishek Dhoke, Sandeep Bhinde, Vinayak mani Dwivedi, Shubham Nagdev, Vipin Raghuvanshi, Vivek Singh. A Corﬁparative Study
of Functional and Clinical Outeome of Proximal Humerus Fracture Treated with PHILOS Plate. Journal of Orthopedics and Sports

Medicine. 7 (2625). 406-411.



Al

Dr, Dhoke A, et al,, J Ortho Sports Med 2025
DOL16.265020sm 51500221

forfune

Tt

9. Olerud P, Ahrengart L, Popzer S, et al. Internal
fixation versus nonoperative treatment of displaced
3-part proximal humeral fractures in elderly patients: a
randomized controlied trial, J Shoulder Elbow Surg 20
{2011): 747-55.

10. Lanting B, MacDenmnid J, Drosdowech D, et al. Proximal
humeral fractures: A systematic review of treatment
modalitics. J Shoulder Etbow Surg 17 (2008): 42-54.

11. Plath JE, Kerschbaum C, Secbauer T, et al. Locking nail
versus locking plate for proximal humeral fracture fixation
in an elderly population: a prospective randomised
controlled trial. BMC Musculoskelet Disord [Internet] 20
{2019).

12.Gurnami S, Pisal T, Phalak MO, et al. Assessment
of surgical outcome in three- and four-part proximal
humerus fracture treated with proximal humerus internal
locking system (PHILOS) plate versus Neer’s prosthesis
in elderly patients. Cureus [Internet] 14 (2022).

{3. Fthiraj P, Venkataraman S, S J K, et al. Does Proximal
Humerus Interlocking System (PHILOS) Plating Provide
a Good Functional Qutcome in Proximal Humerus
Fractures?. Cureus 14 (2022): ¢26474.

14. Dr. Aditya Krishna Mootha, Dr. KV Ramana Kumar, Dr.
B Saisaran Kumar, et al. A prospective study of outcome
of fracture of proximal humerus treated with PHILOS
plating. Tnt J Orthop Sci 7 (2021): 109-112. Clinical

Citation: Abhishek Dhoke, Sandeep Bhinde, Vinayak mani Dwivedi,

Volume 7 »lssue3 411

Orthopacdics www orthoresearchjournal.com 2 (2018):
125-128.

15. Fankhauser F, Boldin C, Schippinger G, et al. A new
locking plate for unstable fractures of the proximal
humerus. Clin Orthop Relat Res 430 {2005): 176-81.

16. Koukakis A, Apostolou CD, Taneja T, et al. Fixation of
proximal humerus fractures using the PHILOS plate:

17. carly experience. Clin Orthop Relat Res 442 {2006): 115-
20.

18. Hente R, Kampshoff J, Kinner B, et al. Treatment
of dislocated 3- and 4-part fractures of the proximal
hiumerus with an angle-stabilizing fixation plate. [Article
in German|] Unfalichirurg {07 (2004): 769-82.

19. Jhamnani R, Dhanda M, Surana A. Study of Functional
Outcome and Postoperative Complications Among
Proximal Humerus Fracture Patients Treated With
Proximal Humerus Internal Locking System (PHILOS)
Plating. Cureus 15 (2023): 4241 1.

20. Emanuel V. Geiger MD. Department of Trauma, Hand
and Reconstructive Surgery, Johann Wolfgang Goethe-
University  Frankfurt/Main, Theodor-Stem-Kai 7,
D-60590 Frankfurt/Main, Germany.

21.Egol KA, Ong CC, Walsh M, et al. Early complication of
proximal bumerus fractures treated with locked plates, I
Orthop frauma 22 (2008): 159-64.

This article is an open access article distributed under the terms and conditicns of the
Greative Commons Attribution {CC-BY) license 4.0

Shubham Nagdev, Vipin Raghuvanshi, Vivek Singh. A Comparative Study

of Functional and Clinical Outcome of Proximal Humerus Fracture Treated with PHILOS Plate. Journai of Orhopadics and Sports

Medicine. 7 (2025} 406-411.



29,

Journal of Orthopaedics and Sports
Medicine

Submit your
manuseript

Earty View ¢ { 3 Archive For Authors

A Comparative Study of Functional and Clinical Outecome of Proximal Humerus
Fracture Treated with PHILOS Plate

Autharg: T Abishek Dhicke [y Sendesy Brunge D Vineyak Mo Dwiveds, D Shubhom Negey Dr Vipm Sumar Ragin

August 11 2025 7 3 40841 COBY 40 Openfccess

Abstract

introduction: Proxital turmerus bisetisees [PHES) are the gredominant {orm of humeral frartures encompassing B spestrum ofb

is PHEs account

wpunes attecting e artnudating surfecs gregters tberosity kesser tuberosity orthe surgics! neck of the thne

§

of frantuies i panents Bagan ver BE game The thod ot prevaiac type of osteopordtic fraciures are

grrngtely

Fribs with o bfetimme fx of 13 e aged SO years and atove

Muterials and Methods / oy Critena 40 petisnis with fracture of shoulder was included in this study After admission of

patients o detavedd carebil nigtory was raken 1o know the mecharism of injuey Patient was assessed clinically 1o evaluate general

ion of fracture sive was dore Radiologicel assessment was dune sod fractire wes

#revorded and sxami

Conchtion: vitals

claasihied nid preoperative fouline mematologioal investigation was done

Veases had three part

Resulf: Acooding o NEER « classification of fuactwres 14 (34.41%) cases hod two-part fractures, 18 146.

= : s { Y sepi VAT S G e netEnces
frarfures ard B U08%) Cades hat foug-patt actues, Excellent resuits {soore » 88) were noticstt in 27 (65 85%) of the instances

goottress lacoring BO-H51 o 10 124 390 L and farr resuits (score TOTH) i 4 {9.70%)

v i of 12 months, the mesn Constant s¢ore was BEUO ¢ 131 we recommend the

stive i the o

SUENENT ot chspiscad proximal Bymeral fraztures

Keywords

Frexinal hamens fraones PHILOS plating Cetaoporatic fractures Arihroplunty Unteorecrn



2

Open Access Policy

Joumal tf Drthapaedics and Snens Madiane foliows an Open access puilisning minael Dustished articles are freely avaitabie online, allowing erinopasdic
SUrgeOns, SpOISs medivine suecilisis, chinicians, phvsictherapists, rehabiiation professionals, reseanchars, siudents, academicians, and heallheare

orofessionals wordwide 1o read, share anduse scientiic knowladgs without subscrption bartiers

Open atcess puthcation suppons vader disseninaghon GF [eR0ach I SrepABMLs, sports medicing, AUMS (818, [0 SUTEUIY. SPINg L3, HUTUSCOLY,

ficine biomechanics, and mustuloskeiatal healin

enabilitalio

Y njury prevention, regenat

Aricles are published underthe Creative Lormmons Attrbulion License, Supporing responsile reyse and wide: diesemination of sclentific knowledge

dirg to the joumat’s publicaton policy

Indexing, Abstracting & Discoverability

platforms, ncluding PutiMed PMC Google Schotar, Semantic Schols

The joural is moexed and discoverabie though scholady and &

Worneat esearchGate, Acagemic kays, DRI Acadenyiasdu, Opendiis, Seabd, Badu Schdlar and cther academic GisTovany SEmvices

Sublichad articles receive onine visiblty rough DO based citalion inking, academic indexing platiorms, article fevel mewmdala, and seare nenging

d 1o oihonselies, suoils mediting, Halid Laie, fragiule management, ailhiuplasty, ATIDSCURY, Spine

1y, This helps reatiers find meeaith e

njuries, rehabiitation, lomechanics, and Tauscuioskelst ol disgrders

Manuscript Submission & Peer Review

Manusernns are submitted through the Open Joufnal Systems plation and handied inrough 2 transparent editonal wirkilow ihe revew DIC

tlalge, i value, and comrabulion 1o

¢ renabil

o

al repaning, surgica ©

v climical istevance, methodologic al claily,

@5 on originality, stientific aus

pithopastics. sporls medone, and m Jseuiaskeielst care

¢ Oniine manuscipt sUbMSSIoN heeugn Qs V' initial ediloral screening for scupe and guality

sic and efhcal streening

¥ Plagiafsn assessment v S

and originalily

¥ Pest review by subecl expernts  Evaluation for clincat raievar

¢ Tansparant odional communication  authordriendly manusopt tacking

' DPublication of stcepled aricles I0-0pen access format

why Bublish in Journal of Orthopaedics and Sports Medicine?

tapused oithopaedics and sports medicing s;upaf PubMed and PMC visklity

uries, artnroplasty, arthroscopy, The purnal is discoverable theeugh PubiMed PMC, and other academic

Covers orthopagdic surgaty, spont
ry platforms, supporting wider visioility for orthopasdics and

© orthapaedics, regenaratve medicine. discoy

rawma, sping care, padiz

rahabizaiion, Hiomechamcs, and muscuioskeletal research SpOItS medicine tosearch



;ﬁ?m Ruxmaniben Deepchand Gardi Medical College

Unit of Ujjain Charitable Trust Hospital & Research Centre

INSTITUTIONAL ETHICS COMMITTEE- R.D.CGARDI MEDICAL COLLEGE, UJJAIN
{Approved under rule 122DD Drugs and Cosmetics Rule 1945, Central Drug Standard Control
_ Organization (CDSCO), India Registration number - ECR/30 st MPDISRR-ID
(Registered with Biomedical and Health research with the Nationa! Ethics Commitice Registey for
Biomedical and Health Research (NECRBHR), Department of Heslth Research, India}

Name of the Ethics Committee: IEC.RDGMC HEC Ref. No- PGORTHOPARDICS/SI

Title of the Research Project Proposal: “Cemented versus uncemented bipolar hemiarthroplasty for
femoral meck fractures in the elderhy™

Principal Investigator: Dr. Shubbam Nagdey
Department: Orthopaedics
& FOR OFFICIAL USE

The foifowing item [} have been received and reviewed in connection with the above study to be
conducted by the above investigator.

{v | Patient Information Sheet

{¥] Study Protocol / Synopsis

I x ] Summery of Change Document {in ¢ase of 3 rovision

{ ¥ 1 Paiem laformation Consent Fonm

And have been [V]

{ ¥ | Approved (subjected to acceptance of canditions laid by the IEC-RDGMC on Page no. 2)
{ % } Rejected (idenufy item and specify reasons below or in accompanying letter)

Q Comments: Applicant is advised 1o communicate Ethics Committee about any amendiment(s), if done, inthe
protocol & progress of work every 3 months or earlier as per the project durstion.

Date of Approval: 160872022

Secretary
e - i:séﬁ;fm;?% £ thif:s ﬁﬁs‘mﬁem
i s iﬂﬁ. ar :&?ﬁéﬁii Collegs
Ashish jidin, Madhya Pradosh India
Seeretary

ipstitutionsl Bihics Committee

£ D Gardi Medical College, Ujjain



Ruxmaniben Deepchand Gardi Medical College

Unit of Ujlain Charitable Trust Hospital & Research Centre

il

i

Conditions for undertaking research in the R.D. Gardi Medical College, Ujjain

. A duly signed written valid informed consent of all the study participants will be taken by the

researcher and participant information sheet will be provided to the study pasticipants
Certificate of trial registry will be submitted before data collection to the institut ional cthics commitiee
in case of any clinical trigl issued by appropriate authorities.
All the expenses incurred in the study including screening /disgnosisiireatment /any
procedure/documentation will be responsibility of the researcher and study participants will not bear
any expenses,
I case of funded research work, ethics committee will not be responsible for settling dispules between -
the researcher and the funding agency.
Principal investigator is whole sole responsible for the research work from planning © publication. All
the logal disputes will be settled by the principal investigator, their guides and bead of the department
of the concerned department.
The ethics committee approval is based on the version of the research proposal/synopsis submitted 1o
the ethics committee, I any part of research is changed/ concealed then ethical committee’s approval
will niot be applicable.
Principal investigator will regularly maintain rescarch documentation and will produce the same if
demanded by the ethics committee. Principal investigator is supposed 1o submit progress of the
research work 1o the ethics committee 3 times during the tolal duration of the research work.
Approval by institutional Ethics commitiee {IEC} is mandatory before starting data collection,
Researcher will maintain confidentiality of patient’s identity and records.
I any incidental diagnosis or untoward effect of any procedure is identified by the researcher it will be
reportad within 24 hours to the 1EC and appropriate care and o compensation will be provided to the
study participants. The responsibility to provide care and or compensation lies jomtly with the
researchers and the institution.
Any of the research tools used in the research are not copyrighted anywhere or if copyrighted and used
then written permission is taken from the appropriate agency/authority and informed 1o the ethics
commitiee.
Yearly follow-up of this approved study will be done by ethics committee.

NO PLAGIARISM IS ACCEPTED

I Dr. CRUBHAR NAGDEY  Department of QXTHOPAEDECS  accept all the conditions
Mentioned above and declare that If any plagiarism/copyright violation/violation of cthics committee’s
conditions is reparted anytime during and o afier the study, that will result in automatic cancellation of
the ethical approval by the institutional ethics committee of R.D, Gardi Medical College, Upan
Name of Principal Tnvestigatofp Sgitdin ﬂ,‘ e date 2% %fiﬁiw,




. SHF IMPACT FACTOR: 6829
{International Print/Online Journal) PUSBMED-National Library of

Meditine 1D-101739732

international Journal of Medical Science and Current Research fumMsCrl
! L weawr discr.oom

watiable anding

4 6 .0

Cemented Versus Uncemented Bipolar Hemiarthopasty For Femoral Neck Fractures In
Elderly

Dr. Shabham Nagdev', Dr. Sandeep Bhinde?, Dr. Vipin Kumar Raghuwanshi,
" Dr. Vivek Singh® Dr. Abhishek Dhoke*
_ "*Senior Resident, *Associate Professor, *Professor & Head,
w Department of orthopaedics,
*’f""**ﬁ.i} Gardi Medical College, Ujjain, M.P., India
“Shyam Shah Medical college , Rewa, MLP., India

*Corresponding Auther:
Dr. Sandeep Bhinde
Associate Professor, Department of Orthopaedics
R.D Gardi Medical College, Ujjain, M.P,, India

Type of Publication: Original Research Paper

Conflicts of Interest: Nil

Abstract

Introduction: Femoral neck fracture in the elderly represent a significant clinical concern, often requiring
surgical intervention (o enhance mobility and manage pain. Bipolar hemiarthroplasty is a prevalent surgical
approach for addressing these fractures, and it can be performed with either cemented or uncemented fixation
methods. This study aims to assess and compare the clinical outcomes, functional recovery, and complication rate
between cemented and uncemented bipolar hemiarthroplasties in elderly patients.

Material and methods: Prospective comparative review was conducted involving 44 elderly patients who had
undergone Bipolar hemiarthroplasty for femoral neck fracture. the participants were categorized into two groups
viz cemented or uncemented. 22 patients treated with cemented Bipolar hemiarthroplasty, while the remaining 22
underwent uncemented Bipolar hemiarthroplasty. Key metrics such as surgical duration, blood loss during
surgery, infraoperative complication, mobilization. postoperative complications, and functional recovery
{measured using the Harris Hip Score), were analyzed over a 6 -month follow — up period.

Results: Both cemented and uncemented Bipolar hemiarthroplasties resulted in notable improvements in hip
function and pain management. Cemented group bad better results in term of hospital stay, early mobilization,
and functional outcome as evaluated by Harris Hip Score. The uncemented group demonstrated advantages in
terms of shorter surgical times and reduced intraoperative blood loss compared to cemented group. Rates of
postoperative complication. including infections and dislocation, were similar across both groups.

Conclusion: Both cemented and uncemented Bipolar hemiarthroplasties are effective in treating femoral neck
fracture in the elderly, offering substantial pain relief and functional improvement. The cemented approach
showed a slight benefit in terms of operational efficiency. The selection of fixation technique should be guided
by individual patients” factors, such as bone quality and surgical preferences.

Keywords:
Introduction

Femoral neck fractures are prevalent among elderly  mobility, and increased healthcare expenditure. 1.2
patients {aged 65 years and above). It presents  Proximal femoral fractures i younger individuals are
significant challenges in the elderly population,  primarily associated with high-energy trauma,
including heightened mortality rates, diminished  disproportionately in the elderly often resulting from
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low-energy falls. In elderly patients, factors such as
advanced age, female gender, lower BMIL
osteoporosis, longer thigh length, and reduced average
circumference are risk facters.{(1) Hemiarthroplasty,
with or without bone cement, is a commonly utilized
surgical

approach for treating femoral neck fractures in elderly

patients. Unipolar hemiarthroplasty and bipolar

hemiarthroplasty are the two options for surgical
management(2). In  clinical practice, bipolar
hemiarthroplasty is often favored over umipolar
hemiarthroplasty due to its ability to improve intra-
articular mobility and reduce relative movement
between the prosthesis and acetabular cartilage and
subchondral bone, potentially leading to increased
tongevity of the prosthesis. Despite the benefits of
bipolar hemiarthroplasty, debate persists regarding the
optimal choice between cemented and uncemented
techniques for elderty patients. {3)Cemented bipolar
hemiarthroplasty offers enhanced implant fixation,
reduced implant-related complications, and improved
functional  outcomes.  Uncemented  bipolar
hemiarthroplasty offers several advantages over its
cemented counterpart. Notably, it is associated with
shorter operation durations and reduced blood loss,
thereby avoiding bone cement implantation syndrome
(BCIS)8. The purpose of this study is to evaluate the
clinical and functional outcomes of elderly patients
affected by femoral neck fractures and treated with
cemented andd uncemented bipolar
hemiarthroplasty.{4)

Raterials And Method

This prospective comparative study includes patients
admitted to the orthopedics depurtment at RDGMC,

A Case Of Cementer Bipolar Hemiarthoplasty

(B)

{A)

lﬁxﬁﬁﬁ&#!#ﬁ!““Il*ﬁﬁﬁ&ﬂiltﬁﬁﬂﬂﬁiﬂlﬁ#*ﬂll*%‘ﬁ*ﬂ-!ﬂﬁ‘l###!ﬁﬂﬂi'l*ﬁ“ﬁ
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Ujjain, M.P., during the year July 2022-July 2024. In
this study 44 cases of fractured neck femur were taken
into account of those who underwent bipolar
hemiarthroplasty and were divided into two groups,
cemented and uncemenied, based on fixation method.
The aim of this study is to compare the effectiveness
and safety of two surgical modalities (cemented and
uncemented bipolar hemiarthroplasty) in the treatment
of femoral neck fractures in elderly patients.

The primary objective of this study is to evaluate the
clinical and functional outcomes between cemented
and uncemented bipolar hemiarthroplasty i terms of
improvement in ambulatory status of patients at
variable periods, range of motion, and return to daily
life activities.

Secondary objectives include identifying differences
in ontcomes between the two groups regarding blood
luss, operative time, duration of hospual stay,
dislocation rates, rate of reoperation, postoperative
complications, and mortafity rate. The outcome after
surgery was assessed by the Hamis Hip Score
(HHS)(5).

Inclusion criteria were patients with fracture of the
neck of the femur, elderly patients aged 65 years and
above, patients with failed internal fixation, patients
who were medically fit for surgery, and patients with
both recent and old fractures. Exclusion criteria
involve patients below 65 years of age; patients with
arthritic changes involving the acetabulum; non-
ambulatory patients prior to injury; patients with pre-
existing joint pathologies like avascular necrosis of the
femoral head, rheumatoid arthritis, and infection; and
patients unwilling to undergo surgery.
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Results

The study included two groups. the cemented group
and the uncemented group, each consisting of 22
patients, which accounted for 50% of the total
population per group. In the cemented group, the mean
age was 72.50 =+ 6.70 years. In the uncemented group,
the mean age was 73.96 + 7.49 years. The gender
distribution in the cemented group was 11 females
{50%) and 11 malex (30%), while in the uncemented
group. there were 8 females (36.4%) and 14 males
{63.6% ), which was comparable.

In terms of intraoperative skin incision length, the
cemented group had amean of 11.77 + 1.72 cm, while
the uncemented group had a mean of 12,05 + 1.56 cm.

Comparison of duration of surgery between the two
groups. The mean duration of surgery in the cemented
group was 1.81 + 0.32 hours, while in the uncemented
group, it was 1.23 = (.42 howrs. The difference was
found 1o be statistically significant (P=0.001}). The
mean duration of surgery was much longer in the
cemented group compared to the uncemented group.
The comparison of blood loss berween the two groups.
The mean blood loss in the cemented group was
122,73 = 2979 ml, while in the uncemented group. it

24

wis 86.36 + 44.14 ml. The difference was found to be
statistically significant {P=0.003). Higher blood loss
was seen in the cemented group compared to the
uncemented group.

The comparison of intraoperative complications
between the two groups. In the cemented group, bone
cement implantation syndrome was seen in 1 (4.5%)
patient. In the uncemented group, fracture of the
proximal femur was seen in 1 (4.5%) patient.

The mean duration of hospital stay in the cemented
group was 7.36 + 2.01 days, while in the uncemented
group, it was 9.68 = 3.82 days. The difference was
found to be statistically significant (P=0.016). The
mean duration of hospital stay was significantly longer
in the uncemented group compared to the cemented
group.

The comparison of postoperative weight bearing
started between the two gmoups. Postoperatively,
weight bearing was started in the cemented group by
1.64 & 1.05 days, while in the uncemented group, it
was started on 7.55 2 6.01 days. The difference was
found to be statistically significant (P=0.001). The
weight-bearing uncemented group was started late
compared to the cemented group.

The above table shows the comparison of mean Harris Hip Score between the fwo groups at different
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thme points.
Time point Croup-A Group-B “t value P value
{Cemented) {Uncemented) Df
Preoperative 11,36+ 549 1182 +5.74 #.790,
-0.268, di=42 NS

At 1 month 3659 +335 47.55 = 5.66 6.449, df=42 D.001*
At 3 months 79.64 « 1.81 7541 =797 0.020%
. 2425, df=42

At 6 months 50.96 + 1.81 86.09 = 7.26 3050, df=42 0.004%
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Preeperative: The mean Harris Hip score in cemented grroup was 11.36 + 5.40 and in
uncemented group. it was 11.82 & 5.74.

At 1 month: The mean Harris Hip score in cemented group was 56.59 & 3.33 and in
uncemented group, it was 47.53 & 5.66, The differcnce was found 1o be statistically
significam {(P=0.001). The mean Hairis Hip score was significantly higher in cermnented
group compared to uncemented group.

At 3 months: The mean Harris Hip score in comented group was T9.64 + 181 and in
uncemented group, it was 7541 & 7.97. The difference was found to be
statistically significant (P~0.020) The mean tiarris Hip score was significantly higher
i1 cemented group compared to uncemented group.

At 6 months: The mean Harris Hip score in comented group was G096 + .81 and in
uncemented group. it was B6.09 £ 7.26. The differcnce was found to be statistically
stgnificant {P=0.004}. The mean Harris Hip score was significantly higher in verented
group compared & uncemented group. At all the postoperative time pointy, the mean
Harris Hip score was significantly higher in cemented group compared to uncemented
group.

The posteperative complications between the two groups, cemented group: Foot drop
was noted i 1 (4.5%) patient and superficial infection was seen i 14,590 patient
uncemented group: Aseptic implant loosening was seen i1 (4.5%) patient and

superficial infection was seen in 1 £4.5%:) patient.

A CASE OF UNCEMENTED HEMIARTHROPALASTY

€A? 18) (3 {13}

| {AjPreap x-ray PBH-AP view of lefl fractare neck of fGmur
(1) foamediate Postop X-ray PIIL-AP View showing prosthesis in ailik 5
() Pestop xeray PBH-AP View 3 month,

{113 6 months follow ap spquentinity.
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DISCUSSION

Our study involved 44 patients, equally divided into a
cemented group and an uncemented group., In our
study, the age distribution revealed that most patients
fell within the 65 to B0-vear age bracket, with similar
mean ages observed in both groups (72.50 £ 6.70 vears
in the cemented group and 73.96 = 7.49 years in the
uncemented group, P=0.501}. In a prospective study,
Khorami et al.(6) (2018} (n=51) compared cemented
versus uncemented hemiarthroplasty in patients with
displaced femoral neck fractures and found
msigmficant differences in the ages of patients
between the uncemented (mean age 71.7 years, range
63-76) and cemented groups (mean age 79 vears,
range 70-92) (p = 0.45). Pawar et al(7%2019) also
reported the mean age of the patients was 75 (68-88)
years in the cemented group (n=35} and 72.7 (65-78)
years in the uncemented group (n=35). In a
retrospective study, Choi et al. {(8)(2016) reported the
mean age of patients who underwent cemented
hemiarthroplasty (n = 115} was 77 years, while for
those who underwent uncemented hemiarthroplasty (n
= 63}, it was 76 years, with no significant difference
between the two groups (p = 0.51). Similarly, a study
conducted by Patil et al.(9) (2020) reported the mean
age in the cemented group {n=60) was 69.8+ 3.21, and
the uncemented group (n=60) was 69.6 + 3.26, and
Cankaya et al.(10) (2013) reported a mean age of 78 =
7.11 in the cementied group (n=40) and 76 = 7.52 in
the uncemented group {(n=46). Our study aligns with
those conducted by Khorami et al., Pawar et al., Choi
et al., Patil et al., and Cankava et al. Gender
distribution in the cemented group was 11 females

£ 2025 UMSCR. All Rishts Reserved

{508 ) and 11 males {50%}), while in the uncemented
group, there were 8 females (36.4%) and 14 males
{63.6% ), which was comparable (P=0.361}. Movrin et
al. {12020 reported 33 males and 46 females in the
cemented group.

{n=79) and 31 males and 4% females in the uncemented
group (n=79) {P = (.86}, Patil er al.(9) (2020} reported
female preponderance: 27 males and 33 females in the
cemented group (n=60}) compared to 25 males and 35
females in the uncemented group (n=60) (P = 0.713}
Similarly, Cankaya et al.{10) (2013) reporied 10 males
and 36 females in the cemented group (n=4{) versus
eight males and 32 females in the uncemented group
{n=46) (P = 0.843) These results collectively
exhibited insignificant gender distribution differences
between the two groups across the studies.

In our study of the mode of injury in the cemented
group, falling on the ground was reported by 14
{63.6%) patients, and rosd traffic accidents by 3
{36.4% ) patients. In the uncemented group. falling on
the ground was reported by 13 (59.1%) patients, and
road traffic accidents by 9 (40.9% ) patients. There was
no statistically significant association between mode
of injury and the groups (P=0.757). Similarly, Raj et
al.{12} {2022) reported that accidental falls were the
most common mechanism of injury in the cemented
group {(n=20}, involving 65% of patients, while in the
uncemented group (n=20), road traffic accidents
{RTA) were the most common mechanism, involving
55% of patents, with no significant difference
between the two groups. Mohabey et al.{(13) (2617)
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{cemented group, n=20, and uncemented group, n=20}
reported that 97.5% of femoral neck fractures were
due to minimal trawma, typically from slipping and
falling on flat ground or in the bathroom, while only
one case resulted from a road traffic accident.

The cemented group had a mean duration of surgery
of 1.81 = {1.32 hours, and the uncemented group had a
mean duration of surgery of 1.23 + 042 hours,
indicating that the surgery duration was longer in the
cemented group compared to the uncemented group
{(P=0.001}. In a systematic review and meta-analysis,
14 et al(idy (2020 (782 uncemented and 795
cemented) found that cemented hemiarthroplasty had
a significantly longer operation time Compared to
uncemented hemiarthroplasty across eight randomized
controlled tnals involving 1587 patients {OR = —7.30,
95% Cl, -13.13, -146, P = 01} Santim et
al (15)(2005) (=53, cemented and n=33, cementless)
reported that the duration of operation was
significantly less in the cementless group compured to
the cemented group (56.98 + 55.00 minutes vs. 75.00
+ 22 43 minutes, respectively; p<0.001). Also, Figved
et al(l6) (2009 (n=112, cemented and n=108,
cementless) demonstrated that the duration of surgery
was significantly shorter in the uncemented group
compared to the cemented group (70.2 minutes vs.
826 minutes, respectively; mean difference 124
minutes, 95% C17.2-17.6; p<0.001). In a prospeciive
study, Khorami et al.9 {2016} (n=51) observed that the
operative time was significantly shorter in the
ancemented group compared to the cemented group
{75 minutes vs, 95 minutes, respectively; p = G001,
A meta-analysis of Lin et al{l7) (2019 showed
shorter operation ame in uncementad
hemiarthroplasty than in cemented hemiarthroplasty
(WMD = 8.22 min, 95% CI, 5.57-10.86 min; P <
00001). Our study corroborates previous findings,
including those by Li et al., Santini et al., Figved et al.,
Khorami et al., and Lin et al., showing shorter surgery
durations in cementless compared to cemented
procedures.

In our study, patients in the cemented group exhibited
significantly higher blood loss, with a mean of 122.73
+ 726,79 ml, compared to the uncemented group, with
a mean of 86.36 = 44.14 ml (P=0.003). A follow-up
study by Wang et al.(18) (2021) [cemented group (n =
105) and uncemented group (n = 51)] revealed that the
uncemented  group  had  significantly  less
intracperative blood loss. with average intraoperative

© 2025 UMSCR. Al Rights Reserved

.f%&ﬂ&liﬁhw&li!ﬁﬁ'ﬂHﬂtﬁhﬂﬂll!ﬁﬁﬂl*ﬂiﬂh#ﬂﬂl

blood loss reported as 299.0 + 1332 ml in the

uncemented group compared with 370.1 = 171.2 ml.
in the cemented group (p = 0.01}.

In a meta-analysis, Elmenshawy et al (2021 reported
that among thirteen studies comprising 1561 bipolar
hemiarthroplasties (770 cemented and 791
uncemented), uncemented hemiarthroplasty (288 ml)
was associated with significantly lower blood loss
compared to cemented hemiarthroplasty ( I6Zmb(p<
0.0001). In another meta-analysis, Fu et al® (2023)
{n=33.127) demonstrated that intraoperative blcod
loss was significantly lower in the uncemented bipolar
hemiarthroplasty group compared to the cemented
gronp, with a weighted mean difference (WMD) of
80.57 ml (95% C1I: 61.14-99.99, P < 0.00001) and no
evidence of heterogeneity (I = 0%, P = 0.89). In
conclusion, the blood loss in cemented was
significantly higher compared to the uncemented
bipolar hemiarthroplasty. In a systematic review, Aln
et al.(19)2008) reported a significantly higher
weighted average blood loss of 476 mL in the
cemented group (n=1632) compared to 338 mL in the
uncemented group (n=981) (p<0.001).

In terms of intraoperative complications, one
complication was observed in both the cemented and
uncemented groups. There was an insignificant
association between the complications and the groups
(P={).36%), indicating comparable intraoperative
complications between the groups. Fuetal.(22) (2023)
reported elderly patients over 60 years old with
femoral neck fractures (n = 33,127) who underwent
cemented bipolar hemiarthroplasty showed a lower
incidence of intraoperative fractures.  Also,
Elmenshawy et al. (2021} reported that among thirteen
studies comprising 1561 bipolar hemiarthroplasties
(770 cemented and 791 uncemented), uncemented
hemiarthroplasty was associated with significantly
less infection (p = 0.03) and lower risk of heterotopic
ossification (p = 0.007). Our study correlates with
other studies and indicates no significant differences
in the intraoperative complications.

In our study, the duration of hospital stay was also
compared. The cemented group had a mean duration
of 7.36 + 2.01 days, while the uncemented group had
a mean duration of 9.68 = 3.82 days. There was &
significant difference (P=0.0186), indicating a more
extended hospital stay in the uncemented group
compared o the cemented group. Conversely, there
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are many studies that demonstrated no significant
difference between the groups with respect to length
of hospital stay. In a meta-analysis, Elmenshawy et al.
{2021 reported the average hospital stay for the
cemented group (n=770) was 16.27 days, and in the
uncemented group (n=791), it was 16.17 days, which
was an msignificant difference between the groups {p
= 0.27). Figved et al{1642009) observed no
significant difference in hospital stay duration, with
the cemented group (n=112) staying 7.8 + 4.11 days
and the uncemented group (n=108) staying

8.4 +9.02 days (P = (0.52), Chaurasia et al.{20) (2018)
reported no significant difference in hospital stay
duration between the cemented group (n=26) {12 =
2.31 days) and the uncemented group (n=28) {13 =
3.17 days), with a P value of (.67. Khorami et al.{6)
{2016} (n=51) found no significam difference in
hospital stay duration between the cemented group (11
# 3.46 days) and the ancemented group (10 = 3.17
days), with a P value of 0.67. Cankaya et al. (102013}
reported no significant difference in hospiial stay
duration between the cemented group (n=40) (9.10 =
2.34 days) and the uncemented group (n=46) (9.80 =
2.45 days}, with a P value of 0.195.

In our study of the cemented group, 2 1.5 cm lmb
length discrepancy was seen in 2 (9.1%) patients. In
the uncemented group. { to 2 cm hmb length
discrepancy was seen in 4 (18.2%) patients. There was
no statistically sigmficant association between the
postoperative limb length discrepancy and the groups
{P=0380). Prashanth et al(21) (2017 found no
changes in limb lengths in both groups: however. two
patients in the cemented group (n=24) and four
patients in the uncemented group (n=28) exhibited
shortening of 1.5 cm. Raj et al. (12)(2022) reported no
statistically significam difference between the two
groups regarding leg kength deformity (p=0.164), with
only two patients presenting with 0.5 cm and 1.0 cm
ieg length deformity, respectively.

In our study, postoperative weight-bearing was started
in the cemented group by 1.64 = 1.05 days. while in
the uncemented group, it was started on 7.55 + 6.01
days. The difference was found to be xmtik{iwliy
significant (P=0.001). Similarly, Elhadi et a(22)
{2019} revealed that out of 60 patients who were
mreated with cemented bipolar hemarthroplasty,
93.3% of patients stared partial weight-bearing on the
ist postoperative day, indicating positive early

£ 2025 UMSCH, All Rights Reserved

29

et Current Research (L3N

msbﬂmaﬂaﬁ iﬁ a prospective study, Rai et al
{12)(2017) demonstrated increased walking ability in
the cemented group (n=24} as compared to the
cementless group (n=24) in the early follow-up period.
Similarly, Parker et al.(23) (20180} (5 = 200 cemented
and n = 200 uncemented) reported mobility was better
regained in those treated with cemented bipolar
hemiarthroplasty {p =0.005) at six months post-
operation.

In our study, we have used the Harris Hip Score (HHS)
to evaluate functional outcomes. With mean HHS
being statistically insignificant between the groups
{P=0.871). Both groups showed comparable
functional results, The Harris Hip Scores were
prepperatively similar between the groups: cemented
group = 11.36 + 5.49 and uncemented = 11.82 = 5.74
(P = 0.790). However, at postoperative time points (1
month. 3 months, and 6 months), the Harris Hip score
was significantly higher in the cemented group (1
month: 56.39 + 3.35, 3 months: 79.64 = 1.81, and 6
months: 90.96 + 1.81} compared to the uncemented
group (1 month: 47.55 = 5.66, 3 months: 75.41 £ 7.97,
and 6 months: 86.09 = 7.26) (P=0.001, P=0.020,
P=0.004, respectivelyl. Inngul et al(24) (2015)
reported significantly better mean HHS in the
cemented group (n = 67) (78 £ 14) compared to the
uncemented group (n = 74) (70.7 £ 14.6) at 4 months,
but at 12 months, they found no statistically significant
difference between the groups. Patil et al{9) (2020}
reporied

Harris Hip scores showed no significam difference
between cemented (n=6() and uncemented (n=60)
hemiarthroplasty at 3 and 6 months, but at 12 months,
cemented hemiarthroplasty had significantly higher
scores  (p=0.033). Another study, Prashanth et
al (21)%2017), compared cemented (n=24) and
uncemented (n=24) hemiarthroplasty in terms of HHS
at 3, 6, and 12 months and reported statistically
insignificant differences. In our stdy, we observed a
statistically significant improvement of HHS at every
interval in a cemented group compared to the
uncemented group.

In our study, postoperative complication rates were
similar across the two groups and included slight rates
of foot drop, superficial infection, limb length
disparity, and aseptic prosthesis loosening. The
cemented group had one incidence of foot drop (sciatic
nerve neuropraxia) and one case of superficial
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infection. The uncemented group experienced one
instance of aseptic prosthesis loosening and one case
of superficial infection. Both groups experienced 2
{9%) postoperative complications, indicating
comparable postoperative complications between the
groups. In contrast, Choi et al.{8)(2016) observed that
the patients in the cemented group (n=115) had a
significantly  lower rate of  complications
{postoperative infection, P=0.04) compared to the
cementless group patients (n=63). In a meta-analysis,
Elmenshawy et al{2021) reported patients with
cemented hemiarthroplasty suffered significantly less
postoperative thigh pain than those with cementless
implantation (p < 0.00001). Azegami et al.(25) {2011}
{n=1169) demonstrated supportive evidence that using
cement during hemiarthroplasty can reduce residual
hip pain and allow better restoration of function.
Similarly, Li et al. (14) (2013) revealed that patients
with cemented stems had better postoperative chnical
outcomes. They had no difference in  major
postoperative complications compared with patients
with cementless stems. Our study results align with
previpus studies’ findings of Choi et al.. Elmenshawy
et al, Azegami et al. and Li et al, showing no
significant association between the complications and
the two groups.

Conclusion

This study compared cemented (Group A) and
uncemented (Group B) bipolar hemiarthroplasty.
revealing significant differences in surgical and
functional outcomes. Patients in the cemented group
demonstrated significantly better functional outcome,
shorter hospital stays and earlier initiation of weight
bearing compared to the uncemented group. While in
patients in the uncemented group demonstrated
significantly shorier surgery durations, and reduced
intraoperative blood loss compared © the cemented
group. Furthermore, patients in the cemented group
achieved clinically significant improvement in the
Harris Hip Scores at key postoperative intervals: 1
month (P=0.001), three months (P=0.020), and six
months (P=0.004). These findings indicated superior
functional recovery and better patient-reported
outcomes over time compared to Uncemented group.
However, demographic characteristics, comorbidities,
modes of injury, and complication rates werc
comparable between the groups, preventing the study
from bias outcomes. Thus, through this study we can
conclude that the cemented bipolar hemiarthroplasty is

£ 2025 UMSCH. Al Rights Reserved
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a better modality in terms of hospital stay, carly

mobilization and functional outcome when compared

with uncemented bipolar hemiarthroplasty. However,

Uncemented group had its own advantages like shorter

operative time, less blood loss and no complications

related to cement.
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Abstract

Background: Propofol and FEtomidate are non-
barbiturate inducing agents, These drugs have different
induction characteristics and recovery profiles. Propofol
causes pain at the injection site, and hypotension but has
clear-headed recovery whereas Etomidate is cardio-stable
but can cause myoclonus.

Objective: The purpose of this study is to compare
Propofol and Etomidate on induction characteristics Le.
foss of eyelash reflex, pain at the injection site,
myoclonus, hemodynamic parameters and recovery
profile.

Methods: 60 patients of ASA grade I and IL age group
18-55 vears scheduled for the elective surgical procedure
under general anaesthesia were randomly divided into
two groups of 30 patients each. Patients in the group -1
was induced with inj. Propofol (3mg/kg) t.v and patient
of the group -II were induced with inj. Etomidate (.3
mg/kg) L.v.

Onset time i.e. time to the disappearance of eyelash
reflex, pain at the injection site and myoclonus. were
noted. Continuous hemodynamic monitoring ie. HR,
SBP, DBP, MAP and recovery profile was done. All the

results were tabulated and statistically analysed.

Result: Patients in the etomidate group showed little
change in mean arterial pressure (MAP) and heart rate
(HR) compared to propofol (p > 0.05) from buseline
value. Pain on injection was higher in the propotol group
while myoclonus activity was higher in the etomidate
group.

Conclusion: This study concludes that etomidate is a
better agent for induction than propofol because of
hemodynamic stability and less pain on injection.
Keywords: Propofol, Eromidate, Mean arterial pressure;
Heart rate: Pain; myoclonus; loss of evelash reflex;
recovery profile.

Introduction

Since the introduction of general anaesthesia. no ideal
induction agent huas yel been discovered in terms of
providing stable haemodynamics during endotracheal
intubation. All methods used for induction of anaesthesia,
it is aimed to preserve the haemodynamic balance and to
provide optimal conditions for the patient by reducing
side effects.""”

Traditionally anaesthesia was induced by inhalational
anaesthetic agents i.e. Ether and chloroform. later some
wtroduced  ie.

other inhalation agents were also

Halothane, Isoflurane and  Sevoflurane. Inhalational
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agents have slower onset and longer residual effects .
Some cause irritation to respiratory mucosa, coughing,
bronchospasm and marked haemodynamic changes."”

These effects can be overcome by using intravenous
anaesthetic agents. The introduction of intravenous
anaesthetic agents in the 1930s caused a major shift in
the concept of anaesthesia by replacing the inhalation
anaesthetic agents with intravenous anacsthetic agents.””
The Thiopentone sodium developed and researched by
John Lundy and was clinically introduced in 1934 by
Ralph M. Water at the University of Wisconsin Medical
School (Madison, USA) licensed

was the first

intravenous anaesthetic induction agent used for
induction of anaesthesia.

Thiopentone sodium was the leading inducing agent of
choice for the next 50 years. It causes bronchospasm and
apnea. For these reasons, Thiopental is less comnonly
used nowadays.

Gradually newer intravenous anaesthetic induction agents
were introduced such as Ketamine, Propofol and
Etomidate.

Propofol and Etomidate are non-barbiturates and are the
most popular, acting and smooth intravenous-inducing
agents.

Propofol (2,6-diisopropyl phenol) is the most commonly
used induction agent in general anaesthesia, due to its
rapid onset and short duration of action. Propofol
decreases blood pressure, cardiac output and systemic
vascular resistance due to inhibition of sympathetic
vasoconstriction and impairment of baroreceptor reflex
regulatory system. Hypotension and pain on injection are
the major drawbacks. ‘¥

Etomidate is a carboxylated imidazole-containing
compound characterized by haemodynamic stability,
minimal respiratory depression and cerebral protective

effects. Its lack of effect on the sympathetic nervous
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system, baroreceptor reflex regulatory system and

increase in coronary perfusion even in patients with-

moderate cardiac dysfunction makes it an induction agent
of choice in cardiac patients™”

The most important side effect of Etomidate is
myocionus. Myoclonus is a serious problem in patients
with open globe eye injury and nonfasting condition. One
of the most important, but rare side effects of this drug is
the suppression of steroid production by reversible
inhibition of the 11-beta-hydroxylase enzyme."

Various other siudies have been done in the past to
compare the different anaesthetic agents for induction of
general anaesthesia. When Propofol is used alone causes
pain at the injection site and hypotension, When
Etomidate is used alone is haemodynamically stable but
causes myoclonus. So in search of an ideal induction
agent, we conducted the study to evaluate Propofol, and
Etomidate for induction, hacmodynamic stability and
their side effects.””

Material and Method

The present study entitled "“A comparative study
between Propofol and Etomidate for induction during
general anaesthesia' was carried out in the Department
of Anaesthesiology. S.S. Medical College and associated
Sanjay Gandhi and Gandhi Memorial Hospitals, Rewa
(MP) from April 2016 to March 2018. After approval
from the institutional ethical committee. the study was
conducted on ninety patients of ASA grade | and II
between 18 to 55 vears of age of either sex posted for
elective surgery under general anaesthesia.

Pre anaesthetic checkup of all patients was dore. A
thorough preoperative evaluation was done including
history, general physical examination, systernic
examination, airway assessment and relevant laboratory

investigations of all patients.
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Inclusion criteria: All the surgical patients of ASA
- grade I and II between 18 to 55 years of age of either sex
posted for elective surgery under general anaesthesia.
Exclusion criteria: Patients with Mallampatti grade 1iI-
IV, known hypersensitivity to in. Propofol or Etomidate,
Cardiovascular dysfunction, were excluded from the
study.

Patients fulfilling the selection criteria were briefly
explained about the nature of the study and anaesthetic
procedure. A written informed consent was obtained
from all the patients and was kept nil orally for at least 6
hrs before surgery.

Ninety patients were randomly divided into three groups
of thirty patients each depending on the study drug given.
Group I (n-30 ) were given Inj. Propofol 2.5mg/kg body
weight LV.

Group H(n-30 ) were given Inj. Ewomidate 0.3mg/kg
body weight LV,

The study drugs were prepared in coded syringes by
another resident to make the study blind and unbiased.
After shifting the patients to the operation table, NIBP,
ECG and pulse oximeter were attached. Baseline
parameters were recorded. An IV line was secured with
an 18G IV cannula for {luids and other drug
administration.

All the patients were uniformly premedicated with inj
Glycopyrrolate (0.0Img/kg body weight, Inj. Midazolam
0.3mg/kg body weight, Ini. Fentanyl 2megikg body
weight and injection ondansetron 0.08mg/kg body weight
intravenously 15 min before induction.

Pre-oxygenation was done with 100% oxygen for three
minutes. The study drugs were provided in coded
syringes which were prepared by another resident.
Patients were induced by the study drug according to the

Group.

) 2024 1IMSIR, All Rights Reserved

After giving the study drug, induction time (from the
start of injection to the disappearance of eyelash reflex)
was recorded. Pain at the injection site and myoclonus
were noted in all the patients. After the loss of eyelash
reflex in. Succinylcholine 1.5 mg/kg, was given {0
facilitate muscle relaxation 60 seconds after injection of
succinylcholine endotracheal intubation was done using
an appropriate size endotracheal tube Anaesthesia was
maintained with O2:N20 (30:70), Sevoflurane 2% and
Inj. Atracarium intermittently.

Induction time: The induction time was noted in
seconds from the start of injection to the disappearance of
the eyelash reflex.

Pain at injection site: Pain at the injection site was
assessed in all the patient Groups. The score was neted
immediately before the patient lost consciousness.
Myoclonus: The severity of the myoclonus was
recorded.

Heart rate, and non-invasive blood pressure (systolic
blood pressure, diastolic blood pressure and mean arterial
pressure) were recorded at | min before induction and
Imin after induction, just after intubation and at 2 min,
Smin, 10min, I5min, 20min. 30min, 45min.60min at end
of surgery.

After surgery. patients were reversed with  Inj.
Glycopyrrolate 0.5mg and Inj. Neostigmine 2.5 mg and
were extubated.

Recovery profile: To assess recovery characteristics
after intubation in Propofol, Etomidate and admixture of
Propofol-Etomidate Groups, we obseérved drowsiness,
excitement, PONV and cough.

More than 20% fall in MAP below baseline was
considered as hypotension and was treated by decreasing
Sevoflurane and in. Mephentermipe €mg intravenously.
More than a 30% rise in MAP above baseline was

considered hypertension. A heart rate less than 60 bpm
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was considered bradycardia and a heart rate less than 50 Chart & - Comparison Of Pain At Inisciion Site On Different Groups
bpm was treated with inj. Atropine 0.6mg intravenously. . e A
Heart rate greater than 100 bpm was considered as 2
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intubation

- 115 minute after | 893+6.32 [ 913+307 |0.124
intubation
20 minute after | 89.73 £ 970 | 86.02 =885 | 0.127
intubation
30 minute afler | 85.02+9.78 [ 82.72+7.92 | 0.062
intubation
45 minute after | 83.46 +9.78 | 80.02°+ 7.81 | 0.138
intubation
60 minute after | 83.02+9.78 | 80.72+7.92 | 0.062
intubation
End of surgery 8046576 | 81.93+5.81 | 0.329
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Thiopantone sodium, Ketamine. Presently Propofol and
Etomidate are popular non-barbiturate inducing agents.
Due to rapid onset and short duration of action, they are a
drug of choice for induction. In recent years combination
of varicus anaesthetic agents has been used to reduce the
dose and side effects of individual agents.(9) The present
study entitled " A comparative study between Propofol
and Etomidate for induction during general anaesthesia "
was carried out in the Department of Anaesthesiology,
S.S. Medical College and associated Sanjay Gandhi and
Gandhi Memorial Hospitals, Rewa (MP) from 2016 to
2018. To find out a beiter-inducing agent for general
anaesthesia. We compare Propofol and Etomidate to the
induction characteristics. haemodynamic parameters and
recovery profile.

After giving the study drug, induction time (from the
start of Injection to the loss of eyelash retlex), pain at the
Injection site, myoclonus, haemodynamic parameter and
recovery profile were noted in all the patients.

Heart rate and non-invasive blood pressure (systolic
blood pressure, diastolic blood pressure and mean arterial
pressure) were recorded at regular intervals. Al data
were recorded. tabulated and statistically analysed using
ANOVA, ttest and chi-square test whichever was
applicable.

Induction characteristic

Induction time- In our study shows the mean induction
tme of Group 11is 35 = 10 second, and Group 11 45 9
second. The induction time is faster in Group I and
Group 11 (I> 1D.

Pain at Injection site:-

The incidence of pain at the injection site was higher in
Group I as compared to Group II and Group IIL. The
difference in pain at the Injection site was clinically as

well as statistically significant (p < 0.0003)

@ 2024 TIMBIR, Al Bigkis Reserved
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The incidence of myoclonus was more in Group II as
compared to Group L. :
Heart Rate

The baseline mean Heart Rate (HR) in Groups 1& 1, was
74.94 + 5.78, and 75.57 = 4.47 respectively. The baselipe
heart rate of both Groups is whnost cqual and the
difference in HR was statistically insignificant in all the
two Groups. (P>0.05)

After induction, the mean HR in Groups L & I were
66.9+ 5.76, 87.04 + 440 respectively. The HR was
decreased in patients of both Groups from baseline value.
The decrease in HR was more in Group 1 as compared to
Group IL Inter-group comparison of mean HR shows
significant differences among both Groups. ( P<0.05 3
Just after intubation as well as after 2 min, of intubation,
the mean HR was 73.9 = 5.76 & 98.14 + 4.20 and just
after intubation and 77.9 + 5.762. & 95.14 = 4.20. 2 min
after intubation in Group I, Group IL, respectively. There
was an increase in HR in both Groups from baseline
value. However. this increase in HR was more in Group
Il as compared to Group L. The inter-group comparison
shows the difference in the increase in HR was
statistically significant in both Groups (p <€.05).

After 5 min of intubation, the mean HR was 82.9 = 578,
& 90.27 + 4.21 in Group I, and Group II respectively.
There was an increase in HR in both Groups from
baseline value. The inter-group comparison shows the
difference in increase in HR was statistically significant
between Group I &1L

After 10 minutes of intubation and up to the end of
surgery, the changes in mean HR were statistically
insignificant (p >0.05 ).

Systolic bleod pressure

The baseline mean SBP was 120.3 + 6,12 mmHg. &
12226 + 4.48 mmHg in Groups I, and 1l respectively.

The baseline SBP of hoth Groups are almost equal and
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the difference in SBP was statistically insignificant in
- both Groups. (P> 0.05).
After induction, the mean SBP was 98.6 + 6.12mmHg, &
119.26x4 48mmHg in Groups I, and 1 respectively. The
SBP was decreased in patients of both Groups from
baseline value. The decrease in SBP was more in Group [
as compared to Group L. The inter-group comparison
shows the difference of decrease in SBP was statistically
significant between Group 1 &I (p < 0.03).
After intubation, the mean SBP was 109.6+6.13mmHg,
& 135.26 + 4.4 mmHg i Groups L and 11 respectively.
There was an increase in SBP in both Groups from
baseline value. However, this increase in SBP was more
in Group II as compared to Group 1. The inter-group
comparison shows the difference in increase in SBP was
statistically significant in both Groups. (p < 0.05 ).
After 2min as well as after 5 min of intubation, the mean
SBP was 113.6 £ 6.12 mmHg, and 131.26 + 548mmHg
at 2min after intubation and
[19.6 + 6.14. and 127.26 + 4.48 mmHg, at 5 min after
intubation in Group [, and Group I, respectively.
There was a slight increase in SBP in both Groups from
baseline value. The inter-group comparison shows the
difference in increase in SBP was statistically significant
in Groups 1 &11.
After 10 min of intubation up to the end of surgery, the
changes in mean SBP were statistically insignificant (p
>0.05 ).
Diastolic blood pressure
The baseline mean DBP was 77.45 + 3.99 mmHg. and
79.86 « 5.38 mmHeg. in Groups 1, and I respectively. The
baseline DBP of both Groups are almost equal and the
difference in DBP was statistically insignificant in both
Groups. (P> 0.05).
After induction, the mean DBP was 62.2 + 3.96 mmHg,

and 75.46 = 7.08 mumHg in Groups I, and II respectively.
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The DBP was decreased in patients of both Groups from
baseline value. The decrease in DBP was more in Group
I as compared to Group I1.

The inter-group comparison shows the difference of
decrease in DBP was statistically significant between
Group I &Il(p < 0.63).

After intubation. the mcan DBP was 65.63 + 3738
mmHg, and 77.00 + 4.29 mmHg, respectively in Groap 1
and 1L There was an increase in DBP in both Groups
from baseline value. But this increase in DBP was more
in Group II as compared to Group I. In the nter-group
comparison, the difference in incresse in DBP was
statistically significant in both Groups. (p < (.05 )

After 2 minutes of intubation, mean DBP was 67.37 =
3.285 mmHg and 73.00 + 3.833 in Group 1, and Group i,
respectively. There was a slight increase in DBP in both
Groups from the baseline valve. The inter-group
comparison shows the difference of increase in DBP was
statistically significant in Group I &I1(p < 0.05 ).

After 5 minutes of intubation. mezn DBP was 72.40 =
2.95 mmHg, and 7143 = 2.27 mmHg in Group 1, and
Group II, respectively. There was 2 slight increase in
DBP in both Groups from the baseline value. The inter-
group comparison shows the difference of increase in
DBP was insignificant between Group 1 & If and Group
I (p >0.05).

After 10 min of intubation up to the end of surgery, the
changes in mean SBP were statistically insigmficant in
patients of both Groups. {p »0.05 1.

Mean arterial pressure

The baseline mean MAP was 89.26 = 4.7] and 88.2 =
7.47, in Groups I and 1 respectively. The baseline MAP
of both Groups arve almost cqual and the difference in

MAP was statistically insignificant in both Groups. { P>

0.05).
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After induction, the mean MAP was 70.26 + 4.12 mmHg
and 837 + 5.94 mmHg in Groups 1 and I respectively.
The MAP was decreased in patients of both from
baseline value. The decrease in MAP was more in Group
1 as compared to Group 11 The inter-group compartson
shows the difference of decrease in MAP was statistically
significant between Group 1 &1 (p < 0.05).

After intubation, the mean MAP was 77.26 = 4.71 mmHg
and 89.36 = 6.57 mmHg, respectively in Group L. and IL
There was an increase in MAP in both Groups from
basaline value. However, this increase in MAP was more
in Group Il as compared to Group I. The inter-group
comparison shows the difference in increase in MAP was
statistically significant in both Groups. (p < 0.05).

After 2min as well as after 5 min of intubation, mean
MAP was 77.12 + 4.89 mmHg, 87.86 = 6.63, at 2min
after intubation and 82:+4.89 mmHg, 86.36 £ 7.24 mmHg
at 5 min after inwbation in Group I, and Group 1
respectively. There was a slight increase in MAP in both
Groups from baseline value. The inter-group COmMparison
shows the difference in increase in MAP was statistically
significant in Groups I &IF (p < 0.05).

After 10 min of intubation up to the end of surgery, the
changes in mean SBP were statistically insignificant in
patients of both Groups. (p =0.05 ).

Decreases in HR, SBP, DBP and MAP by Propofol are
due to inhibition of the sympathetic nervous system and
impairment of the baroreceptor reflex regulatory systemi.
Minimal changes in HR., SBP, DBP and MAP by
Etomidate are due to a lack of effect on the sympathetic
nervous system and baroreceptor reflex regulatory
system.

Recovery characteristics

In our study, we observed recovery characteristics after

intubation. The incidence of drowsiness was found to be

@ 2024 IIMSIR, All Rights Beserved
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equal (3%) in patients of both Groups i.e. Group L and IL -

respectively. .
The incidence of excitement was found to be 3% and 6%
in Groups 1, and 1l respectively.
The incidence of PONV & cough/hiccups was found 1o
be 3%. 3%, in Group [, IT1espectively.
Conclusion
This study concludes that etomidate is a betier agend for
induction than propofol because of hemodynamic
stability and less pain on injection. The only drawback
was a high incidence of myoclonus. Therefore we
concluded that etomidaie is a better drag in patients with
hemodynamic fluctuation at Induction. like uncontrolled
hypertension. severe iliness. septic. and patients with
heart disease.
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| Research Article

To Evaluate the Functional and Radiological Outcome of Total Knee Replacement
for Osteoarthritis Knee using Medial Parapatellar Approach and Posterior

Stabilized (PS) Design

Vivek Singh, Rajarshi Deep Srivastava Sandeep Bhinde, Pravesh Jain, Ashish Agrawal, Rohit Parmar,

Palash Jethaliya, Ankit Agarwal, Shubham Nagdev

Background: Osteoarthritis (OA) of the knee is one of the most common causes of pain and disability
among the elderly population worldwide. Total knee arthroplasty (TKA) has emerged as an effective
surgical intervention for end-stage osteoarthritis by relieving pain, restoring alignment, and improving
functional mobility. The present study was conducted to evaluate the functional and radiological
outcomes of total knee replacement using the medial parapatellar approach and posterior stabilized
(PS) prosthesis design.

Aim: To evaluate the functional and radiological outcomes of total knee replacement for osteoarthritis
of the knee using the medial parapatellar approach and posterior stabilized (PS) design.
Methodology: This prospective observational analytical study was conducted in the Department of
Orthopaedics, R.D. Gardi Medical College and Hospital, Ujjain, Madhya Pradesh, from November 2023
to April 2025 after Institutional Ethics Committee approval. A total of 50 patients aged more than 50
years with Kellgren and Lawrence Grade Ill and IV osteoarthritis of the knee were included. All patients
underwent cemented total knee arthroplasty through a standard medial parapatellar approach using
posterior-stabilized implants. Functional assessment was performed using Knee Society Score (KSS)
and range of motion (ROM), while radiclogical assessment was carried out using the Knee Society Total
Knee Arthroplasty Radiographic Evaluation and Scoring System. Statistical analysis was performed
using IBM SPSS version 22.0,

Results: The mean age of participants was 63.8 & 7.9 years, with females constituting 52% of cases.
Most patients were overweight (62%) and had Grade IV ostecarthritis (58%). Significant improvement
in Knee Society Score was observed from a preoperative mean of 50.06 £ 6.44 to 86.16 £ 5.77 at 1
month (p-value <0.001), 90.96 + 4.94 at 3 months (p-value <0.001), and 92.50 x 4.16 (p-value <0.001) at 6
months postoperatively. Mean ROM improved from 92.72 £ 13.65° preoperatively to 111.52 £5.22° at 6
months (p-value <0.001). Postoperative complications were minimal, with 94% of patients showing no
complications; aseptic loosening, thromboembolism, and superficial infection were observed in 2% each.
Conclusion: Total knee arthroplasty using the medial parapatellar approach and posterior-stabilized
design provides excellent functional recovery, significant improvement in range of motion, and a low
complication rate in patients with advanced knee osteoarthritis. Proper patient selection, meticulous
surgical technique, and structured rehabilitation play a crucial role in achieving favorable postoperative
outcomes,

Website:
www.cijmr.com

DOL
10.58999/cijmrv5i03.445
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Introduction

Osteoarthritis (OA) is a chronic degenerative disorder
of the joints and represents one of the leading causes of
disability worldwide. Globally, it affects more than 500
million individuals, making it one of the most prevalent
musculoskelef al. diseases(1). The global burden of OA is
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substantial. Recent estimates indicate that approximately
528 million people worldwide are affected, including
about 23% of individuals aged 40 years and older. . The
disease is characterized by progressive degeneratién of
articular cartilage accompanied by joint inflammation
and structural changes, which result in pain, stiffness,
and reduced mobility. These symptoms significantly
impair physical activity and overall quality of life (2).

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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Table 1: Inclusion and Exclusion criteria for study

Inclusion criteria

Exclusion criteria

Adult Patients with Clinical and

Radiological signs & symptoms of Knee Osteoarthritis
(Kellgrens and Lawrence Grade-1II & Grade 1V degree of
reduction of space in knee joints)

B. Both gender, Age >50 years

C. Medically and surgically fit patients

D. Patients willing for surgery

A. Patients with no reduction in space in knee
B. Age< 50 years

C. Medically and Surgically unfit patients

D. Patients not willing for surgery

Another important aspect of osteoarthritis is the weak
correlation between radiographic findings and clinical
symptoms. Among individuals older than 50 years,
only about half of those with radiographic evidence
of OA report symptoms, a pattern also seen in knee
osteoarthritis. In contrast, radiographic changes in hand
osteoarthritis produce clinical symptoms in only 3-7%
of cases(3).

Total knee replacement (TKR) is one of the most
successful reconstructive procedures in orthopaedic
surgery, providing significant relief from pain and
functional limitations. However, its long-term success
depends on precise restoration of knee anatomy.

The present study aims to prospectively evaluate
the clinical and functional outcomes of primary TKR in
patients with osteoarthritic knees. By assessing objective
clinical parameters alongside patient-reported outcomes,
this research seeks to identify factors influencing surgical
success and to develop strategies for optimizing results.
Understanding these relationships will be crucial for
enhancing patient selection, refining surgical techniques,
and improving rehabilitation protocols, ultimately
contributing to better long-term outcomes for individuals
undergoing TKR.

Aim

The aim of the study is to evaluate the functional and
radiological outcome of total knee replacement for
osteoarthritis knee using medial parapatellar approach
and posterior stabilized (PS) design.

Objectives

* To study the demographic and clinical profile of
patients undergoing total knee arthroplasty.

¢ To assess functional outcomes using KSS and ROM.

» To evaluate postoperative complications.

« Toidentify factors influencing postoperative outcomes

Methodology
This prospective observational analytical study was
conducted in the Department of Orthopaedics at R.D.

Gardi Medical College and Hospital, Ujjain, Madhya
Pradesh, over a period of 18 months from November
2023 to April 2025, after obtaining Institutional Ethics
Committee approval. A total of 50 patients with satisfying
inclusion and exclusion criteria were included in the
study (Table 1).

In our study, the required sample size was calculated
based on detecting a clinically meaningful improvement
in functional outcome scores (Knee Society Score) and
range of motion (ROM) following total knee arthroplasty.
Assuming a two-tailed significance level (alpha) of 0.05,
a power (1 - beta) of 80%, and anticipating a minimum
clinically important difference (MCID) with a moderate-
to-large effect size {d >=0.5), aminimum sample size of 42
patients was required. To account for a potential 15% loss
to follow-up over the 6-month evaluation period, atotal
of 50 patients were enrolled. Final repeated-measures
analyses confirmed that N =50 achieved > 90% statistical
power to detect changes across time points, Hence, N =50
patients were included in the study satisfying inclusion
and exclusion criteria. All patients underwent detailed
preoperative evaluation including clinical history,
physical examination, radiological assessment, laboratory
investigations, nutritional assessment, and anaesthetic
fitness. Standard weight-bearing radiographs and
long-leg alignment views were obtained for deformity
assessment and implant templating. Preoperative
counselling and informed written consent were obtained
from all participants.

Total Knee Arthroplasty (TKA) was performed
under strict aseptic precautions using a standard medial
parapatellar approach. Tibial and femoral bone cuts were
made using appropriate alignment guides, followed by
soft tissue balancing in varus and valgus deformities.
Trial implantation, assessment of alignment, stability, and
patellar tracking were performed prior to final cemented
implantation of prosthetic components. Wound closure
was done in layers with drain placement and sterile
dressing application. :

Postoperatively, patients received standard analgesia,
antibiotics, DVT prophylaxis, and physiotherapy
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rehabilitation. Early mobilization, quadriceps
strengthening, range of motion exercises, and gait
training were initiated as per rehabilitation protocol,
Patients were followed up on the 7, 10%", and 15%
postoperative days, and subsequently at 1 month and
3 months.

Functional outcome was assessed using the Knee
Society Score (KSS) and range of motion (ROM), while
radiographic evaluation was performed using the Knee
Society Total Knee Arthroplasty Radiographic Evaluation
and Scoring System. Data were entered into Microsoft
Excel and analysed using IBM SPSS version 22.0.
Continuous variables were expressed as mean + standard
deviation and categorical variables as frequencies and
percentages. Paired t-test was applied where appropriate,
and p-value <0.05 was considered statistically significant.

Table 2: Soctodemographic and clinical profile of patients in the

study
Variable Category Frequency  Percentage
Age group 50-59 15 30
(years)
60-69 20 40
70-79 13 26
280 2 4
Mean Age 638+79
years
Gender Female 26 52
Male 24 48
BMI category Underweight 0 0.0
(<18.5)
Normal weight 9 18.0
(18.5-24.9)
Overweight < 62.0
{25.0~29.9)
Obese (230.0) 10 20,0
Side Right 30 60
involvement Loft 20 40
Osteoarthritis Grade [ 23 42
Grade Grade IV 29 58
Co-morbidity None 24 46
Hypertension 9 18
Diabetes mellitus 7 14
Agthma 7 14
Thyroid disorder 3 6
Occupation Farmer 20 40
Labourer 15 30
Homemaker 10 20
Clerk 5 10

Result

Sociodemographic and Clinical Profile of Study
Participants {(n=50)

The majority of participants belonged to the 60 to 69
years age group (40%), with a mean age of 63.8 +7.9 years.
Females (52%) slightly outnumbered males (48%). Most
patients were overweight {62%), while 20% were obese,
indicating a strong association between elevated BMIand
osteoarthritis. Right-sided knee involvement was more
common (60%). Grade IV osteoarthritis predominated
(58%), suggesting advanced disease at presentation.
Nearly half of the participants had no co-morbidities,
while hypertension was the most common associated
condition {18%). Occupationally, farmers (40%)-and
labourers (30%) formed the malority, indicating that
physically demanding work may contribute to knee
osteoarthritis (Table 2).

Complication

Out of 50 patients, the majority (94%) experienced no
postoperative complications, indicating that the procedure
is generally safe. Aseptic loosening, thromboembolism
and superficial infection were rare, each occurring in 1
patient (2%). No single complication predominated, and
all adverse events were infrequent.

Knee Soviety Score

The comparison of Knee Society Scores (KSS) between
preoperative and postoperative periods was performed
using the paired t-test. Before surgery, the average knee
function score (Knee Society Score, KSS) of the patients
was about 50.06, indicating limited knee function. After
surgery, the knee function improved substantially 1
month after surgery: The average score rose to 86.16,
showing a large improvement in mobility and pain
relief 3 months after surgery: The average score further
increased to 90.96, indicating continued recovery and
petter knee function. 6 months after surgery: The average
score reached 92.50, showing that most patients had
regained near-normal knee function. These findings
indicate a marked and progressive improvement in
functional outcome following surgery. The improvement
is rapid within the first month and continues steadily
through 3 and 6 months. The results demonstrate that
the intervention provides significant and sustained
functional recovery over time (Table 3).

Preoperative & Postoperative changes in ROM
Thereisa steady and significantimprovement inknee ROM
from preoperative to 6 months. Maximum improvement
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Table 3: Comparison of Knee Society Score with time frame

Parameter Mean score + Standurd deviation Mean difference + Standard deviation p-value.

Preoperative KSS 50.06 + 6.44 —

KSS at 1 month postoperative 86.16 £5.77 36.10£9.10 <0.01

KSS at 3 month postoperative 90.96 £ 4.94 4090 + 8.61 <0.001

KSS at 6 month postoperative 9250416 4244 +8.08 <0.001
Table 4: Preoperative & Postoperative changes in ROM

Time point Meann ROM (%) Standard deviation (SD) () Mean difference = SD (%) p-valiie

Preoperative 92.72 13.65 =

1 Month postoperative 103.64 6.66 +10.92 + 9.46 <0.001

3 Months postoperative 108.58 5.09 +15.86 £11.23 <0.001

6 Months postoperative 111.52 522 +18.80 £ 11.26 <0.001

Preoperative radiograph (Left Knee)

Postoperative radiograph (Left Knee)

Figure 1: Preoperative and Postoperative radiographs of left
knee

occurs in the early postoperative period (first 1-3 months).
From 3 to 6 months, improvement continues but plateaus,
suggesting functional stabilization. The decreasing 5D
over time indicates that outcomes become more uniform
and predictable postoperatively (Table 4.

Preoperative Clinical Photographs
A) Note Knee Varus B) Note flexion deformity

Postoperative Clinical Photographs
A) Knee flexion ROM , B} Knee extension ROM

Figure 2: Clinical photograph

Discussion

This study assessed clinical characteristics and functional
outcomes following total knee arthroplasty (TKA) in 50
patients with knee osteoarthritis. The principal findings
were: a majority of patients were in the 60-69-year
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age group; slight female predominance was observed;
increased body mass index (BMI) was common;
most patients had KL grade IV disease; significant
improvements in Knee Society Score (KSS) and functional
postoperative range of motion (ROM) were demonstrated
postoperatively. These findings will be discussed in the
context of the current evidence.

The mean age of our study was 63.8 £ 79 years,
with the highest proportion (40%) in the 60-69-year
age bracket. This aligns with the known epidemiology
of knee ostecarthritis, which is primarily a disease of
older adults due to age-related cartilage degeneration
and cumulative joint loading over time. A Systematic
review and meta-analysis by Koh et al on a total of 390,888
primary TKAs and 7338 revision TKAs reported the
highest prevalence of symptomatic knee osteoarthritis
in the sixth to seventh decades of life, consistent with
global demographic trends in TKA utilization (age
60-75 years) (4). Female patients comprised 52% of the
cohort, again consistent with published studies by Cho
et al (5) done on 696 patients. A study by Tucker ef al.6
suggests that postmenopausal hormonal changes, altered
biomechanics, and differences in joint alignment and
ligament laxity contribute to higher rates of knee OA
in women compared to men, although this association
is not uniform across all populations. In our study,
the mean BMI was 28.2 * 3.4 kg/m? Most patients were
either overweight (58%) or obese (24%, Class I). A large
retrospective analysis on 3918 patients by Lawrence et
al.” have found that although obese patients may have
worse absolute pre- and postoperative patient-reported
outcome measure scores. Another systematic review
by Shumnalieva et al.® also concluded that obesity is
associated with accelerated osteoarthritis of knee. Boyce
et al.” in their systematic review and meta-analysis
concluded that BMI 230 kg/m?* was associated with a
trend toward lower functional scores post-TKA and
higher complication risk. Furthermore, Pasqualini et
al!0 recently demonstrated that while heavier patients
experience distinct early recovery trajectories, overall
1-year patient-reported outcomes and satisfaction rates
remain comparable across BMI categories.

The majority of patients had Kellgren-Lawrence
(KL) grade IV osteoarthritis (60%), with the remainder
having grade III in the study. The use of radiographic
OA severity as a predictor of surgical outcome is well
recognized; Lange et al in their study having 240 subjects
concluded that greater disease severity often correlates
with more pain and lower preoperative function,

potentially allowing greater scope for postoperative
improvement in functional scores (11). Beyond
radiographic baseline, concurrent systemic medical
conditions such as diabetes mellitus significantly impact
surgical recovery trajectories and require optimized
perioperative optimization (12). Additionally, pre-
existing psychological factors—including clinical
depression and anxiety—have been shown to directly
influence patient perception of postoperative pain relief
and overall functional recovery (13).

In our study, 90% of patients had no postoperative
complications, and only a small proportion developed
adverse events, indicating a high safety profile. These
findings are consistent with the existing literature Healy
et al (14) through survey of 102 clinical members , Mulcahy
et al (15) through their literature review of 59 studies,
which reports relatively low overall complication rates
following primary TKA, Thromboembolic events were
rare complication in our study (2%). Previous studies such
as by Dai et al (16) on 1,460,901 primary TKA have also
identified venous thromboembolism (VTE) as a notable
early postoperative risk. Aseptic loosening was seen in
2% of our study population which is consistent with a
study by Yao et 4l. (17) who in their systematic review and
meta-analysis demonstrated relatively infrequent early
loosening in early post-operative period. Large national
registry analyses—including the German Arthroplasty
Registry (18) and the UK National Joint Registry (19)—
similarly demonstrate that primary cemented TKA yields
consistently low early infection rates and superior long-
term implant survival. Furthermore, systematic analysis
by Hong et al. (20) confirms that adherence to modern
standardized prophylaxis protocol minimizes overall
30-day postoperative adverse event rates.

A key finding of our study was the highly significant
improvement in Knee Society Score (KS5) from
preoperative baseline (50.06 + 6.44) to 86.16 + 577 at 1
month, then to 90.96 + 4.94 at 3 months and further to
92.50 + 4.16 at 6 months.

Qur study also showed significant improvements
in knee ROM, with mean increases of +10.92 + 946 at 1
month, +15.86 + 11.23 at 3 months and +18.80 + 11.26 at 6
months postoperatively. study by Bade et al (21) on two
pooled prospective randomized controlled trials having
64 subjects show that preoperative ROM is one of the
strongest predictors of ROM achieved after TKA, even
when adjusting for other factors such as age, sex, and
muscle strength. Our findings are consistent with Peeters
et al (22) who in their study demonstrated that objective
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functional scores like Knee Society Scores and Range of
motion improve markedly after primary TKA, with most
of the gains occurring within the first 3—6 months and
continuing to plateau thereafter. This characteristic post-
TKA recovery velocity is further supported by Polascik
etal. (23), who observed that early functional trajectories
within the first 90 days strongly establish the overall
recovery baseline. Additionally, recent findings by Gil
et al. (24) emphasize that early range of motion recovery
trajectories directly influence long-term functional
outcome scores and patient satisfaction. Finally,
systematic evidence from Shetty et al. (25) highlights
that multi-dimensional postoperative physical therapy
strongly correlates with long-term quality-of-life gains
in primary TKA cohorts.

Conclusion

Total knee arthroplasty results in highly significant
improvements in functional outcome and range of
motion in patients with knee osteoarthritis (Figure
1,2). Baseline functional status, disease severity, and
mechanical alignment are key independent predictors of
postoperative outcome at 6 months, While demographic
factors such as age and BMI are important clinical
considerations, they are not definitive predictors of
functional recovery when considered in isolation.
Comprehensive preoperative evaluation, alignment
optimization, and personalized rehabilitation planning
are essential to maximize the benefits of TKA for patients
with end-stage knee osteoarthritis.
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