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Artificial intelligence (AI), first proposed by Prof. John McCarthy in 1956, aims to reproduce human 
intelligence using computers. Machine learning (ML) is a form of AI that uses computational 
algorithms that learn and improve with experience.[1] 

Artificial intelligence is improving the surgical skills of orthopaedic surgeons by improving their 
clinical decisions. Technology can improve the surgical skills of the doctors. It can also improve the 
healthcare system.  By this, the computer uses neural networks and learning models to learn to 
distinguish patterns directly from data and learns on its own to select features to classify the input 
data. To put it simply, using AI and machine learning algorithms, the surgeon can make good use 
of a huge amount of data. This allows them to comprehend, predict, act, and learn. (2) 
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AI and robotics have significantly impacted 
orthopedic surgery, revolutionizing procedures 
and patient outcomes. Robotic systems assist 
surgeons in performing procedures with 
enhanced precision and accuracy. They provide 
real-time feedback, aiding in precise bone cuts 
and implant placement. Robotic platforms offer 
personalized treatment plans based on patient-
specific anatomy, allowing for tailored 
procedures and implant fitting. Robotic-
assisted techniques enable smaller incisions, 
reducing trauma to surrounding tissues, 
minimizing blood loss, and promoting faster 
recovery times. (3) 

The accuracy of robotics leads to improved 
implant positioning, potentially reducing 
complications and enhancing the longevity of 
implants. AI integrated into these systems can 
analyze pre-operative and intra-operative data, 
aiding surgeons in decision-making during 
surgery. AI algorithms can analyze medical 
images (X-rays, MRIs, CT scans) with high 
accuracy, assisting in identifying fractures, 
abnormalities, or degenerative conditions. (4) 

AI helps in creating optimized treatment plans 
by analyzing patient data, medical history, and 
outcomes from similar cases, assisting 
surgeons in decision-making. Machine learning 
models can predict post-operative outcomes, 
potential complications, and recovery times 
based on various patient factors. AI-powered 
rehabilitation systems offer personalized 
exercise plans and track patient progress, 
improving post-surgery recovery. (5) 

AI facilitates the analysis of vast datasets, 
aiding in the development of new orthopedic 
techniques, materials, and implants. Both AI 
and robotics continue to evolve, offering more 
sophisticated tools and techniques for 
orthopedic surgeons. However, their 
integration into clinical practice often requires 
ongoing validation, training, and refinement to 
ensure optimal patient outcomes and safety. 
(6) 

Robotic surgery will also be a common 
orthopedic technology. Patients have so far 
shown great interest and enthusiasm for 
surgery assisted by robots, dazzled by the high-
tech sophistication. But they do still prefer 



Editorial Singh�V,�ArƟ𿿿cial�Intelligence�and�RoboƟc�surgery�in�Orthopaedics 
 

Orthopaedic�Journal�of�M�P�Chapter.�2023.�Vol.�29.�Issue�2        30 

orthopedic surgeons to be around them during 
the treatment process. (7) 

Robotic surgery is making huge advances in 
medicine. But a large component of the 
physician/patient relationship, even for 
surgeons, is communication, which would be 
lost if Artificial Intelligence and Robotic surgery 
would be something automatic.  (8) 

Robotics and AI will be always there in the 
future and a synergistic relationship between 
the human mind and them is the way forward 
for more effective care of patients. 
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Pauwels’ osteotomy in fracture neck of femur in type II and type III 

Tirkey R, Barua V K, Vidhyarthi A 

This study is conducted in Netaji Subhash Chandra Bose Medical College, Jabalpur 

Abstract 

Background: Pauwels’�osteotomy�is�a�promising procedure to treat non-union in fracture neck of 
femur of type II and type III, with good success rate. 

Material and methods: This study is conducted in department of orthopaedics, Netaji Subhash 
Chandra Bose Medical College & Hospital, Jabalpur (M.P.) India from 1st December 2022 to 31st 
December�2023.�This�prospective�study�and� functional� analysis�of� Pauwel’s�Osteotomy� in� fracture�
neck of femur in type II and type III was done on 10 patients.  

Results: Out of 10, union was achieved in 8 patients and 2 patients were lost to follow up. Average 
time of union of fracture was 15 weeks. All the patients were able to squat, sit cross-legged and 
stand up on one leg. 

Conclusion: Valgus osteotomy and fixation with dynamic hip screw has high success rate in young 
patients with neglected and ununited intracapsular fracture neck of femur as far as the union of 
fracture is concerned. 
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Introduction 

Fracture�neck�of� femur� is�aptly� called�as� “the�
unsolved� fracture”.�This� is�because�even�with�
so much of advances in orthopedic field, there 
is no simple method of treatment which can 
give consistently successful results for this 
fracture. Management of this fracture 
especially in younger patients is a really 
demanding and challenging task for any 
orthopaedic surgeon (1). Fracture neck of 
femur is common in old people as many of 
them are osteoporotic. With improvement in 
quality of life leading to increased life 
expectancy, the incidence is even more 
common nowadays. Due to the congested 
vehicular traffic, it is also commonly seen in 
young patients after road traffic accidents and 
many a times they are polytraumatized. Many 
of these fractures are unstable. Because of its 
peculiar blood supply, a fracture neck of femur 

may cause circulatory disturbance leading to 
avascular necrosis and non-union. So, every 
fracture neck of femur should be treated as an 
emergency (2). It should be reduced 
accurately anatomically and fixed stably by 
one of the many implants available now. 
Usually, undisplaced stable fractures have a 
good prognosis and displaced unstable 
fractures a poor prognosis.  

In Madhya Pradesh, because many patients go 
to native bone setters for treatment of 
fractures, these patients present with non-
union of fracture neck of femur. Another factor 
leading to non-union is the angle of inclination 
of fracture. Usually, horizontal fractures with 
less than 30° of angle unite well and those 
with more than 30° may result in non-union 
even when treated expertly (3). This is 
because in fractures with more than 30° of 
inclination the resulting forces will act as 
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shearing forces leading to displacement of 
fragments and non-union. The Pauwels’ 
principle which was described in 1927 is used, 
even today successfully. Pseudoarthrosis of 
femoral neck will unite, if inclination of 
pseudoarthrosis is changed in such a way that 
the shearing forces are converted into 
compression forces and converting unstable 
fracture into stable one. This leads to 
endochondral ossification of the fibrocartilage 
at pseudoarthrosis making the fracture to 
unite (4). Since, our patients require squatting 
for their routine daily activities, it is important 
to preserve the natural femoral head by 
making the fracture unite. One should not 
think of prosthetic replacement for every 
patient with fracture neck of femur. The best 
end result after fracture neck of femur 
treatment is the patient’s own healed femoral 
head and neck and every attempt must be 
made to achieve that goal (5). 

Non-union after femoral neck fracture is 
defined as lack of radiographic evidence of 
union 6 months after fracture. King [6], in 
1939, in his comprehensive review of both 
recent and old case of fracture neck femur, 
emphasized that 3 weeks old can be arbitrarily 
called old and ununited, as it can be assumed 
that the head of the femur is devoid of its 
blood supply, has less chances of osseous 
union and that secondary changes are more 
probable, than if operation were performed 
earlier. If the fracture neck of femur remains 
untreated for more than 3 weeks, internal 
fixation alone is likely to have high rate of 
non-union, as reported by Barnes et al. [1]; in 
their series on fractures of more than 1-week 
duration they had non-union rate as high as 
50%. The femoral neck fracture is probably 
the fracture, for which there exists the larger 
number of methods of osteosynthesis. Internal 
fixation of femoral neck fracture is followed by 
certain incidence of fixation failure. Nonunion 
may occur in one-third of patients, with higher 
rate in vertical or displaced fractures [7]. 
Number of methods of internal fixation when 
used alone has failed to achieve the desired 
end result. Osteoporosis directly influences 
degree of displacement and quality of internal 
fixation. The deficient bone stock and 
posterior comminution play a significant role in 
biological failure to unite the fracture. Age and 

sex of patient, osteoporosis, degree of 
displacement and quality of fracture reduction 
are the factors that have been found to affect 
the end result [8, 9]. The appropriate 
treatment for non-union of a femoral neck 
fracture depends on the age of the patient, his 
or her medical status, viability of the femoral 
head, size of the remnant femoral neck, 
osteoporosis, duration of the disease and 
finally the state of joint space. In patients 
younger than 55 years who are in good 
general medical condition, with no 
osteoporosis and with a reasonable size of 
femoral neck and normal joint space, it is 
desirable to preserve the femoral head, 
particularly� if� the�patient’s� lifestyle�and�social�
and religious customs require squatting and 
sitting in a cross-legged position [10]. 
Treatment options for femoral neck non-union 
with preservation of the femoral head include 
refixation of the fracture, refixation and bone 
grafting, a pedicle graft to provide blood 
supply, or a valgus osteotomy with fixation. 
Cortical bone grafts have been associated with 
dis-impaction or angulations of the head 
leading to failure [11]. The initially reported 
success� of� Meyer’s� procedure� has� not� been�
reproduced in a large series and the procedure 
has been considered unreliable [12]. 
Arthrodesis has a high failure rate but, when 
successful, it leads to a functional but 
immobile hip. Different techniques of 
vascularized bone grafting have been 
introduced, often with excellent results [13, 
14], but the usefulness of these techniques is 
limited because of donor-site morbidity and 
limb length discrepancy with residual varus 
deformity. 

We believe, that valgus osteotomy acts as a 
biological stimulus for healing of these 
fractures, promoting osteogenesis as a result 
of conversion of shearing forces to 
compressive forces across the fracture site. 
The osteotomy is relatively easy to perform, 
cost effective, provides stability and often is 
definitive one-time surgery. Valgus osteotomy 
and internal fixation with dynamic hip screw 
and angle barrel plate plays a twofold role, it 
converts the shearing forces into the 
compression forces by placing the fracture site 
perpendicular to the resultant of body weight 
forces; and it buttresses the head of femur 
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from below to improve stability provided by 
the internal fixation. Osteosynthesis with 
dynamic hip screw in its optimum position in 
the femoral head, supplemented by the 
buttressing effect of the distal osteotomy 
fragment, maintains coaptation and 
immobilization of the fragments and provides 
a high degree of stability. Following 
osteotomy, valgus orientation of the proximal 
femur decreases the lever arm and therefore 
increases contact pressure on the head. 
keeping in mind the facts of above-mentioned 
studies, it seems that performing valgus 
osteotomy in a hip with changes of AVN may 
lead to progression of disease and a painful 
hip later on, and therefore we excluded these 
patients from our study. Many authors have 
reported that preoperative presence of 
osteonecrosis is not a contraindication for 
osteotomy [17]. 

There is a criticism about the difficulty in 
performing THR in these patients, when 
required at a later stage. However, Marti et al. 
[17] reported no such problems. Kirby [18] 
stated that the standard prosthesis could be 
used for THRs in majority of the cases. 

 
Figure 1: Pauwels classification for femoral 
neck fractures 

Material and method 

This Study is conducted in Department of 
Orthopaedics, Netaji Subhash Chandra Bose 
Medical College & Hospital, Jabalpur (M.P.) 
India from 1st December 2022 to 31st 
December 2023. This prospective study and 
functional analysis of Pauwels’ osteotomy in 
fracture neck of femur in type II and type III, 
was done on 10 subjects. Patients with 
fracture neck of femur, non-union fracture 
neck of femur under age group 25 to 70 years 
were included in the study. Patient not 
included in the study were patients not willing 
to be operated, pathological fracture of neck 
of femur, fracture neck femur with secondary 
osteoarthritis of hip joint, patients with 

advanced Avascular Necrosis (AVN) changes 
on plain radiography, patients with significant 
resorption of femoral neck with proximal 
fragment less than 2.5 cm. 

Pauwels osteotomy: This procedure makes use 
of the Pauwels principle which states that, if 
the fracture inclination is reduced to less than 
30°, the forces acting on the fracture are 
converted into compression forces making the 
fracture unite. Here, a laterally based wedge is 
removed at the level of lesser trochanter and 
when the osteotomy is closed, the fracture line 
will become more horizontal. The fracture and 
osteotomy are fixed stably using AO 145°, AO 
150° and AO 155°, angled blade plate or DHS. 
The preoperative Pauwels’ angle will be 
calculated for each fracture and the osteotomy 
will be planned in such a manner so as to 
achieve a Pauwels’ angle of 30° or less. The 
goal of osteotomy is to achieve compression at 
the fracture site. The site of osteotomy is at 
the level of lesser trochanter and desired 
wedge will be resected depending on Pauwels’ 
angle as described by Pauwels F and later 
modified by Mueller ME.  

 
Figure 2: Steps of Pauwels Osteotomy 

The patient is taken on fracture table and 
manual reduction achieved under C-ARM 
guidance. Lateral incision given from 2cm 
above the greater trochanter to 6-7 cm 
distally. Superficial and deep dissection done 
and greater trochanter exposed.  
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Figure 3: A, B, C, D Intra-operative c-arm pics  
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Figure 4: A, B, C, D, E, Case-1: 45 year old 
male, DOI- 12/06/2023, Operated on-
28/08/2023 
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C D 

 
E  

Figure 5: A,B,C,D,E, Case-2: 38 year old male, 
DOI- 26/04/2023, Operated on 18/06/2023 

K wire inserted to fix the reduction temporarily 
followed by Richards screw insertion and then 
k wires are used to mark the osteotomy site 
and angle with the help of pre-operative angle 
calculations and under C-ARM guidance and 
the wedge is resected and then abduction of 
the leg done and traction is released and using 
AO 145°, AO 150° and AO 155°, angled blade 
plate or DHS plate is fixed with cortical 
screws. Surgical site washed with normal 
saline and betadine 5% solution and suturing 
done in layers. post operative 2nd and 5th day 
check dress was done. post-operative 
physiotherapy was started. Suture removal 
done at post operative 14th day. Patient was 
advised non weight bearing for 6 weeks. 

Observations 

Patients presented with pain over affected hip 
and inability to walk being the most common 
complaints. Radiographic images confirmed 
the diagnosis and MRI was done for evaluation 
of the femoral head vascularity.  
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Table 1: Age of the patients  
Age No of cases Percent 
25-35 2 20 
35-45 4 40 
45-55 1 10 
55-65 3 30 
65-75 0 0 
Total 10 100 

Table 2: Sex of patients 
Sex No of cases percent 
Female 2 20 
Male 8 80 

Table 3: Harris hip score at final follows up 
Case HHS 
Case-1 96% 
Case-2 82% 
Case-3 87% 
Case-4 75% 
Case-5 59% 
Case-6 85% 
Case-7 83% 
Case-8 71% 
Case-9 51% 
Case-10 64% 

Results 

There were 10 patients in our study, 20% 
cases in our study belongs to age group 25-
35years, 40% belongs to 35-45years, 10% 
belongs to 45-55years and rest 30% belongs 
to age 55-65 (mean 45.3 years). Eight were 
males and two females. The majority of 
patients were in the age group of 35-45 years 
(Four patients). Mean duration of injury was 
9.8 weeks with a range of 3—20 weeks at the 
time of osteotomy and fixation. There were 7 
type 2 and 3 type 3 fractures according to 
Pauwels’ type. Out of 10, union was achieved 
in 8 patients and 2 patients were lost to 
follow. None of the fractures was complicated 
by intra-articular penetration of blade. The 
average time of union following procedure 
among different Pauwels’ types are shown in 
Table below. Average time of union of fracture 
was 15 weeks. There was no statistically 
significant difference in the time taken in 
weeks to unite following procedure between 
type 2 and type 3. There was no relation to 
the type of fracture, degrees of wedge 
resection for the osteotomy and the abduction 
restriction. All patients who had lengthening 
had wedge resection of 20-30 degree. 

However, all the patients were able to squat, 
sit cross-legged and stand up on one leg. 

Table 4: Average time of union of fracture  
No. of cases UNION TIME(WEEKS) 
1 14 
2 14 
3 15 
4 17 

Discussion 

Pauwels’ recognized that non-union of femoral 
neck fracture would consolidate within few 
months, if shearing force acting on non-union 
fracture site were transformed into 
compression forces [15]. Good results had 
been reported in femoral neck fracture treated 
with primary osteosynthesis and valgus 
intertrochanteric osteotomy [16, 17]. Marti et 
al. [17] reported 86% union in 50 patients at 
an average of 3.6 months, treated by this 
method alone. Sameer Gupta et al (19) 
operated 60 patients (mean age, 35 years) by 
valgus subtrochanteric osteotomy and 
repositioning of the osteotomy and fixation 
with a dynamic hip screw and a 135° single-
angled barrel plate for closed un-united 
femoral neck fractures after failed internal 
fixation (n=27) or neglected (>3 weeks) 
fractures (n=33). Bone union was achieved in 
56 patients after a mean of 3.9 (range, 3-5.5) 
months. The mean Harris hip score improved 
from 65 to 87.5. Outcome was excellent in 30 
patients, good in 24, and poor in 6. Four of 
the patients developed avascular necrosis; 2 
of whom nonetheless achieved a good 
outcome (19). In our study, follow-up did not 
reveal any avascular necrosis and subchondral 
collapse. Postoperatively we achieved an 
average fracture plane of 30 degree (25–40 
degree), as we aimed for fracture plane of less 
than 30 degrees. This technique resulted in 
union in 8 of 10 patients as the use of 
dynamic hip screw added compression at the 
fracture site. In dynamic hip screw fixation, 
powered instruments could be used, which 
saves time and reduces blood loss. In our 
present study, because of the delay in 
intervention and the young age of patients, 
Pauwels’�osteotomy�was�performed�as�a head-
salvaging procedure. Union was achieved in 
80% of our patients, which is quite good for 
any surgical intervention as 2 patients were 
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lost to follow up. Among the united fractures, 
all were able to sit cross-legged, squat and 
stand on affected leg, which are needed in 
day-to-day life. This is also another advantage 
over the head-replacing procedure. Follow-up 
period of 1.5 year in our study was a limitation 
in this regard and longer follow-up is required 
for evaluation of collapse in femoral head.  

Conclusion 

We conclude by stating that valgus osteotomy 
and fixation with dynamic hip screw and angle 
barrel plate has high success rate in young 
patients with neglected and ununited 
intracapsular fracture neck of femur as far as 
the union of fracture is concerned, and 
internal fixation with dynamic hip screw and 
angle barrel plate is technically simple, with 
additional advantage of compression at 
fracture site by hip screw. 
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Functional and radiological outcome of long proximal femoral nail in 
subtrochanteric femur fracture 
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Study performed at Department of Orthopaedics, R. D. Gardi Medical College & C. R. G. Hospital & Associated 
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Abstract 

Introduction: Treatment of subtrochanteric fracture is always a challenge for orthopaedic 
surgeons. Use of proximal femoral nail helps to prevent excessive fracture impaction and 
consecutive limb shortening in unstable intertrochanteric and subtrochanteric fractures. Our study is 
aimed to observe the results of Subtrochanteric fractures treated by Long Proximal Femoral Nail. 
Material and Method: This observational study was conducted in Department of Orthopaedics of R 
D Gardi Medical College & associated CRGH, Ujjain during the year July 2016 to June 2018. In this 
study, 32 cases of fracture subtrochanteric femur (Seinsheimer type I, II, III, IV, V) were admitted 
and treated by internal fixation using long PFN. 
Results: Out of these 32 cases, 1 patient expired and 1 patient was lost in follow up, so our study is 
aimed at remaining 30 cases. Results were assessed by Modified Harris Hip Score. Modified Harris 
Hip Score at final follow up (6 months) was Poor in 2 (6%) cases, Fair in 3 (10%) cases, Good in 11 
(37%) cases and Excellent in 14 (47%) cases. Mean Modified Harris Hip Score was 87.16. 
Conclusion: Our conclusion is that in subtrochanteric fracture, Long PFN helps in achieving good 
biological reduction, provides stability and prevents excessive collapse & limb shortening. Thus, it 
helps in achieving overall good functional outcome. 

Keyword: long proximal femoral nail, subtrochanteric femur fracture, intertrochanteric fractures, 
subtrochanteric fractures 
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Introduction 

There has been increase in incidence of 
subtrochanteric fractures in the last few 
decades and it will, probably continue in the 
future due to rising age of the population.[1] 
The rapid industrialization and changing 
lifestyle has increased the frequency of road 
traffic accidents in the world causing 
significant increase in trauma in general and 
fracture femur in particular. Trochanteric 
fractures are one of the common injuries 
occurring due to low energy trauma in elderly 
patients with osteoporotic bones.[2] 

Lower vascularity along with high 
biomechanical stress concentration leads to 
high chances of implant failure and non-union 
seen in subtrochanteric femur fracture.[6] 

Therefore, these fractures need special 
consideration because defective union of this 
fracture can lead to high disability levels for an 
individual [8]. Not much attention was paid to 
trochanteric fractures till 19th century and the 
mortality rate of trochanteric fracture was 
about 80%, those who survived remained 
morbid due to bed sores, cystitis, joint 
stiffness, deep vein thrombosis, hypostatic 
pneumonia, shortening and coxa vara [9]. In 
early 19th century, Hibbs treated 
subtrochanteric fractures conservatively in the 
position of flexion, external rotation and 
abduction [2]. Couple of years later 
Sarmiento, Seinsheimer Jc De Lee, 
T.O.Clanton & C.A.Rockwood and Waddel 
emphasized the role of traction treatment [7]. 
Ideal anatomical and functional result could 
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not be achieved even after improvement and 
modification in conservative line of treatment. 
In the 1950s, operative treatment for 
trochanteric fractures was introduced to 
improve the union rate and a decrease the 
complications associated with immobilization 
and prolonged bed rest.[11] 

Several methods of internal fixation were 
advocated in the treatment of subtrochanteric 
fractures like Moore-Blount plate, Neufled 
plate, Lorenzo screw, Kuntcher Cloverleaf Nail, 
Jewett nail, AO blade plate, Sliding hip screw, 
Interlocking intramedullary nails, Russel 
Taylor nail, Gamma nail, Proximal femoral nail 
and PFNA2 by AO – ASIF GROUP. Nowadays, 
interest is increasing in intramedullary nailing. 
Though technical difficulty occurs in 
intramedullary devices, they have 
biomechanical advantage over extramedullary 
devices such as close reduction, less blood 
loss and less soft tissue dissection.[9] 

AO/ASIF group devised proximal femoral nail 
in 1996 with antirotation hip screw, small 
diameter, fluting of tip and less valgus angle 
and it seems to be a promising implant in 
trochanteric and subtrochanteric 
fractures.[11] Dynamic Hip Screw (DHS) and 
Proximal Femoral Nail (PFN) both have their 
own advantages & disadvantages and various 
meta-analysis studies conducted to compare 
both have concluded superiority of PFN over 
DHS10 in subtrochanteric femur fractures. Use 
of proximal femoral nail helps to prevent 
excessive fracture impaction and consecutive 
limb shortening in unstable intertrochanteric 
and subtrochanteric fractures. 

Material and Method 

This observational study was conducted in 
Department of Orthopaedics of RD Gardi 
Medical College & associated CRGH, Ujjain 
during the year July 2016 to June 2018. In 
this study, 32 cases of fracture 
subtrochanteric femur (Seinsheimer type I, II, 
III, IV, V) were admitted and treated by 
internal fixation using long PFN. Out of these 
32 cases, 1 patient expired and 1 patient was 
lost in follow up. So, our study is aimed at 
remaining 30 cases. Upon admission, a careful 
history was elicited from the patient and/or 
attenders to reveal the mechanism of injury 

and the co-morbidities. Ambulatory status and 
activities of daily living (ADL) before trauma 
was� recorded.� The�patient’s� general�condition�
was assessed with the vital signs and systemic 
examination done. Fractures at other sites 
were ruled out. All these necessary clinical 
details were noted on a specially designed 
proforma prepared for this study. Informed 
written consent from patient was obtained 
prior to their inclusion in study. 

Inclusion criteria was patients with 
subtrochanteric femur fractures (Seinsheimer 
type I, II, III, IV, V) was, all skeletal mature 
patients (>18years) and patients willing to 
give consent for surgery. Exclusion criteria 
was patients of age less than 18 yrs, patient’s 
refusal for the procedure, patients who are 
medically unfit for surgery, pathological 
fractures, compound fractures, patient having 
other fractures in same limb, vertebral 
fracture and patients with head injury. 

All the necessary routine investigations done 
and patient were operated after written and 
inform consent. Results were assessed by 
Modified Harris Hip Score. The youngest 
patient in our series was 42 years old and the 
oldest was 84 years. Maximum numbers of 
patient in this study were of elderly age group 
and the mean age was 60.38 years. In the 
present study, it was seen that the incidence 
of subtrochanteric femur fractures is more in 
males (19) as compared to females(13) and 
the ratio is 3:2. Incidence of subtrochanteric 
fractures was more on right side (18) as 
compared to left (14). Most common mode of 
trauma was due to fall (19) and RTA (11). 
Incidence of type IIA fracture was 12.5%, 
type IIB was 15.6%, type IIC was 3.1%, type 
IIIA was 31.3%, type IIIB was 9.4%, type IV 
was 21.9% and type V was 6.3% according to 
Seinsheimer classification. Intra operatively 
reduction of the fracture was achieved through 
closed means in (28) 87% of cases. Open 
reduction was performed in only (4)13% 
cases. Intra operatively reduction of the 
fracture was good in (29) 90.6% of cases. 
Reduction was poor in only (3) 9.4% cases. 
Intra operative complication was ill fitting of 
jig in 1 case while 7 cases had difficult 
reduction during intra op period. In the 
present series, it was seen that 1 case (3.1%) 
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had superficial wound infection, 1 case (3.1%) 
had chest infection and 1 case (3.1%) had 
urinary tract infection while remaining 27 
cases had nil complication. Post-op limb length 
shortening was <1cm in 53.1 % (17) cases, 
1cm in 37.5% (12) cases and >1cm in 9.4% 
(3) cases. Modified Harris Hip Score at 3 
months was <=69 (Poor) in 17% cases, 70 – 
79 (Fair) in 33% cases and 80 – 89 (Good) in 
50% cases. Mean Modified Harris Hip Score 
was 78.7. Modified Harris Hip Score at final 
follow up (6 months) was <=69 (Poor) in 6% 
cases, 70 – 79 (Fair) in 10% cases, 80 – 89 
(Good) in 37% cases and 90 – 100 (Excellent) 
in 47% cases. Mean Modified Harris Hip Score 
was 87.16. In this series, patients <60 years 
had excellent to good results while older age 
group patients had relatively good to fair 
results. Patients of type IIB, IIIA and IV had 
more proportion of excellent results as 
compared to others. Average time of union is 
14 weeks. It was seen that knee pain and 
stiffness was present in 13.8% (4) cases, Z 
effect in 3.4 % (1) cases, Reverse Z effect in 
3.4% (1) cases and Screw cutout in 3.4% (1) 
cases. Mean admission and operation time 
interval was 6.2 days. Average number of C-
arm shoots was 168. Mean duration of 
operation was 87 minutes. Mean blood loss 
was 144 milliliters. 

Discussion 

Various types of implants are available for 
subtrochanteric fracture but recently 
techniques of closed intramedullary nailing 
have gained popularity. Closed intramedullary 
devices have benefits of minimal surgical 
exposure, more efficient load transfer through 
calcar femorale and decreased tensile strain 
on the implant because of its shorter lever 
arm. This makes Long Proximal Femoral Nail a 
good choice of implant for subtrochanteric 
fractures of the femur. Various studies have 
considered Long Proximal Femoral Nail as an 
acceptable minimally invasive implant for 
subtrochanteric fracture. 

Most of patients in our study were from age 
group of 5th to 7th decade of life, the average 
age being 60.38 years. Maximum numbers of 
cases (40.6%) were found in the age group 
between 61 to 70 years. This was significantly 

lower compared to that quoted by other 
authors in literature. 

Velasco and Comfort et al.[17] studied 82 
patients and found that 63% of 
Subtrochanteric fractures occurred in patients 
from 51 to more than 70 years old. Alyassari 
et al.[18] studied 70 patients and average age 
was 84 years showing trochanteric fractures 
were more common in higher age group. In 
Boldin et al.[14] study the average age was 
73 years while Pavelka T, Kortus Jand Linhart 
M et al.[16] has showen average age was 69 
years. In I.B.Schipper Series [15] it was 82.2 
years. In our study the average age was 
60.38 years. 

There was a male preponderance in our 
patient. The ratio of males to female was 3:2, 
reflecting the higher incidence of 
subtrochanteric fractures of femur in male 
population due to their more active lifestyles. 
This variation of sex ratio may be due to 
smaller sample size in present study. 

Table.1. Sex distribution 

Sex 
Distributio
n. 

Boldi
n et 
al.[14
] 

I.B.Schipp
er 
Series[15] 

Pavelk
a T, 
Kortus 
J 
and 
Linhar
t M et 
al.[16] 

Presen
t 
study 

Male (%) 30 18 40.1 59.4 
Female (%) 70 82 59.9 40.6 
Among 32 patients, 18 were found to have 
fractures on the right side while 14 on the left 
side. Side fracture distribution of the present 
study was comparable to all of the above 
series. 

Table.2- Side distribution 

 I.B.Schipper 
Series[15] 

Chopra 
BL et 
al.[19] 

Ashish 
Vinod 
Batra 
et 
al.[20] 

Present 
study 

Right 
(%) 52 52 57.5 56.2 

Left 
(%) 48 48 42.5 43.8 

In the present study, there were 19 cases 
(59.4%) due to fall while there were 11 cases 
(34.4%) due to Road traffic accident (RTA), 1 
case (3.1%) was due to hit by cow and 1 case 
(3.1%) due to assault. 
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Table.3. Mode of trauma 

Mode of 
trauma 

W.M.Gad
egone 
series[3
0] 

Ahmad 
et 
al.[21] 

Ashish 
Vinod 
Batra et 
al.[20] 

Present 
study 

Fall 75 57.5 32.5 59.4 
RTA 25 42.5 67.5 34.4 
Others 0 0 0 6.2 
Keneth J. Koval and Joseph D. Zuckerman 
(1996) observed that 90% of hip fractures in 
the elderly result from a simple fall. Hip 
fractures in young adults were observed to 
result most often with high energy trauma 
such as motor vehicular accidents or a fall 
from height.  

Fractures were classified according to 
Seinsheimer classification. Type IIIA fracture 
pattern constituted the highest percentage 
31.25 % (10 cases) of all fracture patterns. 
Seinsheimer [7] in his original study also 
noted high incidence of type III A fracture 
pattern (38.29%) than other fracture 
patterns. 

Table-4 Seinsheimer Classification- 
Seinshei
mer 
type of 
fracture 

Ashish 
Vinod 
Batra et 
al.[20] 

S Laxmi 
Naraya
na et 
al.[22] 

Tiwari 
Mukesh 
et 
al.[23] 

Present 
study 

Type I 0% 0% 0% 0% 
Type IIA 12.5% 10% 3.3% 12.5% 
Type IIB 20% 20% 26.6% 15.6% 
Type IIC 20% 20% 13.3% 3.1% 
Type IIIA 32.5% 40% 13.3% 31.3% 
Type IIIb 12.5% 10% 6.6% 9.4% 
Type IV 2.5% 0% 10% 21.9% 
Type V 0 0% 26.6% 6.3% 
Admission-operation interval in the study 
varied from 3-18 days. Mean interval was high 
in the series. It was 6.2 days which was more 
when compared to I. B. Schipper series [15] 
where it was 2 days. Most of the patients with 
delayed injury-operation interval had 
preexisting uncontrolled medical problems. 

Intra operatively fracture reduction was 
achieved by closed means in 87.5% (28 
cases) of patients and 12.5 % (4 cases) with 
delayed injury-operation interval required 
open reduction. In the study, poor reduction 
was noted in 9.3 % of patients (3 cases) and 
was associated with poor outcome while in 
Schipper et al [15] reduction was good and 
acceptable in 96.2% and poor reduction only 
in 2.9% of their patients. Intra operative 

fracture reduction of the present study was 
comparable to all of the above series. 

Table 5- Fracture reduction 
Fracture 
reductio
n 

Boldin 
et 
al.[14] 

Alyassar
i et 
al.[18] 

Chopra 
BL et 
al.[19] 

Presen
t study 

Closed 90% 87% 97.2% 87.5% 
Open 10% 13% 2.8% 12.5% 
Mean duration of surgery (skin to skin) was 87 
min (range 60-110 min). Operating time in 
various studies- Wang et al, Ekstrom [24] et 
al and Menzes [25] et al was 90 min, 105 min 
& 76 min respectively. In the study duration of 
surgery was longer in the initial operated 
cases. With frequent use of proximal femoral 
nail surgery, the duration decreased. 

Table 6- Duration of surgery 
Duration 
of 
surgery 

Domini
go et 
al.[26] 

Fogagno
lo et 
al.[27] 

Boldin 
et 
al.[14] 

Present 
study 

No. of 
patients 105 155 55 32 

Duration 
of 
surgery(
min) 

77 76 68 87 

Average number of C-arm shoots taken was 
168. Mean operative blood loss measured by 
mop count (each mop was weighed pre 
operatively and post operatively). 

Table 7- Mean intra operative blood loss  

Mean 
blood loss 

Zhiyo
ng et 
al. 

Chopra 
BL et 
al.[19] 

Tiwari 
Mukesh 
et al. 
[23] 

Present 
study 

Mean intra 
operative 
blood loss 
(in ml) 

100 126 130 144 

Patients were discharged after suture removal 
with instruction of mobilization with support 
(walker was advised to be purchased for home 
use). 

Table-8- Period of hospitalization 
Period 
of 
hospita
lization 

I.B.Schip
per 
series[1
5] 

Fogag
nolo et 
al.[27] 

S Laxmi 
Narayana 
et al.[22] 

Present 
study 

Period 
of 
hospital
ization 
(days) 

19 17 19.33 18 

In this study 1 patient was found to have 
chest infection, 1 patient had complication of 
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urinary tract infection (UTI) and 1 patient had 
superficial wound infection. 

I.B.Schipper [15] noted 4.1% superficial 
infections and 2.5% deep infections. We did 
not encounter any deep infections in the 
series. 

Werner et al. [28] was the first who 
introduced the term Z-effect, detected in 5 
(7.1%) of 70 cases. The Z-effect phenomenon 
is referred as a characteristic sliding of the 
proximal screws to opposite directions during 
the postoperative weight-bearing period. In 
our study we had Z-effect in 1 case (3.1%). 
This complication was noticed when patient 
came for follow up and this complication was 
demonstrated on X rays. He was advised 
surgery and screw was removed. 

The reverse Z-effect described by Boldin et al. 
[14] occurred with movement of the hip pin 
towards the lateral side, which required early 
removal. The mechanism was similar, but here 
the hip pin is sliding back, whereas the neck 
screw remains impacted to the hole of the 
nail. In their prospective study of 55 patients 
with unstable intertrochanteric or 
subtrochanteric fractures, they had 3 cases 
with Z effect and 2 with reverse Z effect. The 
authors in an effort to prevent the Z-effect 
phenomenon�suggest�the�use�of�a�‘ring’�in�the�
lateral side of the hip pin. In our study we had 
1 case with reverse Z-effect (3.1%) seen in 
follow-up and screw was removed by surgery. 

Table-9-Mechanical complications of PFN 
Mecha
nical 
compli
cation
s 

C 
Boldin 
et 
al.[14
] 

Domin
igo et 
al.[26
] 

Fogag
nolo 
et 
al.[27
] 

Simmer
macher 
et 
al.[29] 

Prese
nt 
study 

No. of 
patient
s 

55 295 46 191 32 

Screw 
Cut out 2 4 5 1 1 

Z 
effect 3 - - - 1 

Revers
e Z 
effect 

2 - - - 1 

Average time of union in the present of 30 
patients was about 13.4 weeks. (Range- 11 to 
17 weeks). Assessment of early callus 
formation at fracture site & its subsequent 

progress was done with the help of 
subsequent radiograph. 

Table-10- Average time of fracture union 

 

I.B.Sch
ipper 
series[
15] 

Chopra 
BL et 
al.[19] 

S Laxmi 
Narayana 
et al.[22] 

Presen
t study 

Average 
time of 
fracture 
union 
(weeks) 

20 20 19.33 14 

The functional outcome of patient treated with 
Proximal Femoral Nail was calculated by the 
Modified Harris Hip Score. Overall, 47% of 
patients had excellent results, 37% of patients 
had good results, 10% of patients had fair 
results and 6% cases had poor results. The 
mean Harris Hip score in our series was 87.16. 

Table-11- Mean Harris Hip Score 

 

I.B.Sch
ipper 
series[
15] 

Ashish 
Vinod 
Batra et 
al.[20] 

S Laxmi 
Narayan
a et 
al.[22] 

Present 
study 

Mean 
Harris Hip 
Score 

77.6 85.7 89.8 87.16 

Conclusion 

Majority of patients of subtrochanteric femur 
fracture treated with Long PFN had excellent 
to good outcome. The mean Harris Hip Scoring 
System appears to be useful tool for clinical 
evaluation of patients of subtrochanteric femur 
fracture. Therefore, it is our conclusion that in 
Subtrochanteric fracture, Long PFN helps in 
achieving good biological reduction, provides 
stability and prevents excessive collapse & 
limb shortening. Thus, it helps in achieving 
overall good functional outcome. Almost 
immediate post operative mobilization does 
play role, in better rehabilitation. It can be 
done on a routine basis with minimum 
complications like knee stiffness, infection, 
malunion and non-union. 
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Supracutaneous LCP as a definite fixation method in compound 
metaphyseal and intraarticular fractures of tibia 

 Bajoria R S 

This study is performed in Department of Orthopedics, GRMC, Gwalior 

Abstract 

Introduction: Open fractures of distal and proximal tibia are common injuries encountered by 
orthopedic surgeons. Metaphyseal compound fractures are not suitable for ORIF with greater 
chances of infection, soft tissue complications and risk of plate exposure. With external fixator, 
treatment & fracture healing period usually increased & complication rates are quite high, so we 
managed these fractures by supracutenous LCP as external fixator; and results evaluated. We find 
out it a better alternative method to conventional external fixator. We evaluated the feasibility of 
supracutenous LCP as definite fixation methods in open fractures.  

Material and methods: This study conducted from April 2020 to October 2023. Total 30 cases 
were included in this study. Open GA II & IIIA of tibia metaphyseal fractures in 18 cases and intra 
articular tibia fractures in 12 cases included in this study. Debridement & LCP plates fixation was 
done in external fixator manner. Proximal & distal tibia LCP fixed with long screws. Most fixations 
were done within 1 - 5 days of trauma. Patients were followed up till bony union. Minimum follow 
up was 6 months.  

Results: 8 cases united in 4 months, 8 cases united in 6 months, 9 cases united in 6-9 months and 
5 cases went in non-union. Average duration of union was 5.6 months. Functional outcomes 
evaluated by AKSS score for proximal fractures & by AOFAS for distal fractures. 15 cases have 
shown excellent results; with union, 11 cases have shown good results; soft tissues reconstruction 
required, 4 cases had bad results; due to infection. Overall, 26 cases were had good to excellent 
results. 

Conclusion: We observed that external fixation in open fractures usually results in infection, 
delayed or non-union, requirement of further surgeries. Supracutaneous LCP as primary definite 
fixation can give excellent results in terms of stable & rigid fixation, early fracture union, less 
chances of second surgery, cost effective and better patient compliance & better functional 
outcomes. 

Keyword: Supracutaneous LCP, definite fixation, compound fractures of tibia 
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Introduction 

Primary plating as an external fixator of 
compound fracture is a good method of 
management. There is a high rate of union with 
a low complication rate when using external 
locked plating for open fractures of distal femur 
and proximal tibia[1]. 

LCP can be used as a definitive external fixator 
for compound tibial fractures as it gives good 
results and low complication rates, with 
satisfactory stability. It also has the advantage 
of facilitating wound healing. It is also 
cosmetically acceptable and non-cumbersome 
while mobilization as it does not strike the 
opposite leg. It allows easy assessment of 
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fracture healing on x rays due to non-
overlapping of the implant[2]. 

The consistent good outcome using this 
“Supracutaneous� technique”� support� our�
opinion of using Locking compression plate as 
external fixator in distal tibial fractures which 
are very well tolerated by patients and address 
the challenging problems of compound wound 
healing, non-union and osteomyelitis[3,4]. 

Material and Method 

This study is conducted from April 2020 to 
October 2023. Total 30 cases were operated. 
Open GA II & IIIA metaphyseal fractures in 18 
cases and intra articular fractures in 12 cases 
were included in this study. Debridement, & 
LCP plates fixation was done in external fixator 
manner. Proximal and distal tibia LCP fixed with 
long screws. Most fixations were done within 1 
- 5 days of trauma. Patients were followed up 
till bony union. Minimum follow up was 6 
months. In intraarticular fractures fixed with 
preliminary k-wire fixation and 2-3 cc screws 
are used for articular reduction. 1-2 k wires 
used for metaphyseal fractures. Long LCP is 
measured & both ends fixed with k wires. 
Proximal & distal ends of plate stabilized by 4 
screws on both sides. Maintained a 1- 2 cm 
space on surface between skin & plate for 
better soft tissue care. 

Locking compression plate (LCP) applied as an 
external fixator achieves indirect reduction & 
gives early union & maximum function. Its 
fixed-on surface of skin so is called as 
Supracutaneus plating (Giovannini et al. 2016). 
This can be an important tool in 
armamentarium of an orthopaedic surgeon 
especially in metaphysical fractures with open 
injury Giovannini5 et al. or closed injuries with 
precarious soft tissue Kerkhoffs [6] et al.  

For compound metaphysial fracture, 
debridement is done and closed reduction & 
temporary fixation is done by percutaneous K 
wires. Long LCP plating is selected & fixed in 
bridging fashion.  

In intraarticular fracture, condylar reduction is 
done and fixation is achieved by sub articular 
cancellous screw fixation (1-3 screws). 
Followed by supracutenous LCP fixation. 

Secondary soft tissue surgery, if required is 
done by plastic surgeon in form of skin grafting 
or free or vascular flap. Secondary bony 
procedure, if required, is done in form of bone 
marrow injection or bone grafting. In some 
cases, secondary surgery in form of external 
fixator or intramedullary nailing is done. Follow 
up of every patient is done at weekly for 1 
month, bimonthly for 3 months and monthly till 
6-8 months or until union is achieved at 
fracture site. 

 
1 

 
2 

Figure 1 & 2 - Intra operative picture 

 
Figure-3 Plate application 

 
Figure-4 Post operative X-ray 
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7  
Figure-5 Pre op x ray, Figure-6 Post op xray 
Figure 7- Follow up 

 
8 

 
9 

Figure 8 & 9- Follow up xray at 6 months 

Table 1- Union time 
Number of cases Union time 
8 4 months 
8 6 months 
9 6-9months 
5 Non-union 

Results: 8 cases united in 4 months, 8 cases 
united in 6 months, 9 cases united in 6-9 
months and 5 cases went in non-union. 
Average duration of union was 5.6 months. 
Functional outcomes evaluated by AKSS score 
for proximal fractures & by AOFAS for distal 
fractures. 15 cases shown excellent results; 
with union, 11 cases shown good results; soft 
tissues reconstruction required, 4 cases had 
bad results; due to infection. Overall, 26 cases 
were had good to excellent results. 

Discussion 

In an observational study by Panda [1] et al of 
eight patients with compound injuries to distal 
femur and proximal tibia or both during a period 
of one year. Total 8 fractures were treated by 
external fixation i.e precontoured anatomical 
locking plate application. Out of 8 cases 7 had 
full range of motion (87.5%) and 1 had 
terminal lag of movements (12.5%). The final 
outcome of the study based on knee society 
score was, 4 excellent (50%), 3 good (37.5%) 
and 1 fair (12.5%).  

Bansal [2] et al prospectively evaluated 30 
cases of fresh compound tibial fractures. The 
mean fracture healing time was 14 week 
(range, 12-18 weeks) for proximal tibia, 24 
weeks (range, 18-26 weeks) for tibial diaphysis 
/ multi segmental fractures, 18 weeks (range, 
14-20 weeks) for distal tibia. Once biplaner 
radiographic cortical bridging was observed, full 
weight bearing for 1 month before implant 
removal was advised. According to the Johner 
and Wruhs7 criteria results were excellent in 
75%, good in 18% and poor in 7% cases. 

In a study by Venkatesh [3] et al total of five 
(05)� patients� underwent� “supracutaneous�
plating”�of�the�tibia�using�a�metaphyseal�locking�
compression plate. In all five patients the plate 
was kept in place until there was complete 
consolidation both clinically and radiologically. 
At the latest follow-up (average 15 months). All 
patients were fully weight bearing with a fully 
healed tibia. 

In the study by Rajshekharan [4] et al, four 
patients with Grade II compound fractures of 
the tibia included. The average age of the 
patients was 52 years (range 45-60). The 
average time of presentation was 36 hours 
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(range 10 h - 3 days). The plate was in situ for 
average 20 weeks. In all patients, plate was 
removed after radiological and clinical union. 
No screw tract infection found. 

Results of our study are comparable to other 
studies. 

Conclusion 

We observed that external fixation in open 
fractures usually results in infection, delayed or 
non-union, requirement of further surgeries. 
Supracutaneous LCP as primary definite 
fixation can give excellent results in terms of 
stable & rigid fixation, early fracture union, less 
chances of second surgery, cost effective and 
better patient compliance & better functional 
outcomes. 
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Core decompression and non-vascularized iliac crest graft in avascular 
necrosis of hip  

Khare A  

This study is conducted in Global hospital, Ujjain 

Abstract 

Background: Avascular necrosis of femoral head occurs due to impaired blood supply of the head 
of femur. Core decompression with non-vascularized iliac crest graft has been the treatment of 
choice in cases of early AVN. 

Material and Method: This prospective, interventional study was conducted in Global hospital, 
Ujjain from jan-2022 to march -2023. We studied 20 hips having AVN of the femoral head treated 
by core decompression and autologous cancellous bone grafting with a graft taken from the iliac 
crest. Total number of 20 patients with AVN of the femoral head (up to grade 2b of Ficat and Arlet 
classification) were treated by use of non-vascularized bone graft.  

Results: The�mean�HHS�was�69.45�preoperatively�and�83.55�at�six�months�postoperatively�(p�≤�
0.0003). Out of 20 hips, 14 had excellent (HHS >90) to good (HHS 80-90) outcomes, while six had 
fair (HHS 70- 80) to poor (HHS >70) outcomes. The mean VAS score was 6.3 preoperatively and 
3.8�at�six�months�postoperatively�(p�≤�0.0001).�On�radiographic�and�clinical�evaluation,�the�patients�
showed significant improvement on the six-month follow-up. 

Conclusion: Our study suggests that core decompression with autologous cancellous bone grafting 
might not reverse AVN progression, but can delay the progression of AVN, avoid collapse, reduce 
pain, and provide improvement in functional outcomes at least in the short term. 

Keyword: Core decompression, iliac crest graft, avascular necrosis of hip 
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Introduction 

Avascular necrosis of femoral head occurs due 
to impaired blood supply to the head of femur. 
It can be caused by fractures, dislocations, 
chronic steroid use, chronic alcohol use, 
coagulopathy, congenital causes and many 
other factors. But most common cause is 
Idiopathic. (1-4) The use of a non-vascularized 
bone graft is more attractive in treating the 
early stages of avascular necrosis of femoral 
head than vascularized graft because, it is 
significantly less technically demanding. (5,6) 

Non-vascularized autologous bone grafting has 
several theoretical advantages. this method 

leads to the decompression of the avascular 
lesion and the elimination of the necrotic bone, 
breaking the cycle of ischemia and intraosseous 
hypertension in addition to providing growth 
factors from the graft [7]. 

The regenerative properties due to the 
presence of osteoblasts in the trabecular bone 
and the ability to procure a large amount of 
graft make the iliac crest the gold standard site 
of cancellous bone graft harvesting. [8,9] 

core decompression can be considered an 
effective treatment modality in the early stages 
(up to stage 2b) of AVN of the femoral head 
[10]. Therefore, this study was conceptualized 
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to study the effect of core decompression along 
with cancellous bone grafting on cases of AVN 
of the femoral head. 

Material and method 

This prospective, interventional study was 
conducted in Global hospital, Ujjain from jan-
2022 to march-2023. We studied 20 hips 
having early AVN of the femoral head treated 
by core decompression and autologous 
cancellous bone grafting with a graft taken from 
the iliac crest. AVN of femoral head (up to grade 
2b of Ficat and Arlet classification) who met the 
inclusion and exclusion criteria are included in 
this study. 

Inclusion criteria was patients with avascular 
necrocis of the femoral head up to stage 2b 
(Ficat and Arlet), patients aged between 18 and 
60 years and patients giving consent for the 
surgical procedure and participation in the 
study. 

Exclusion criteria was patients with previous 
infection of the hip Joint, neuromuscular 
disorder of the hip joint and severe 
osteoporosis 

AVN stage was confirmed preoperatively using 
an X-ray of the pelvis with both hip joints and 
an MRI of both hips. A preoperative workup was 
done. After taking written and informed 
consent, patients were taken for the operation 
theatre. 

Patients were placed on a traction table in a 
supine position. Sterile painting and draping 
were done. Subsequently, a 2-3 cm mid- lateral 
longitudinal incision was made over the 
subtrochanteric region. The tensor fascia lata 
was split in the direction of its fibers, and the 
vastus lateralis muscle was elevated. Under C-
arm guidance, a 3.2 mm threaded guide pin 
was inserted through the lateral cortex into the 
affected part of the femoral head, with the 
entry point between the lesser trochanter and 
greater trochanter. The guide pin was directed 
toward the centre of the necrotic area of the 
femoral head. The guide pin was over-reamed 
with an 8 mm reamer. The cancellous bone 
graft was taken from the outer table of the iliac 
crest of the patient. 

The gap created with the cancellous bone graft 
was packed. Both the operative sites were 
washed thoroughly with normal saline and 
layer-wise closure was done with vicryl and 
ethilon. Finally, sterile dressing was done. 

 

Figure 1: Core decompression of femoral head 
& bone grafting 

Post operative management-Intravenous (IV) 
antibiotics were given till the third 
postoperative day, followed by oral antibiotics 
until suture removal. Dressing was done on the 
first, third, and fifth postoperative days. 
Physiotherapy started on day one which 
included knee mobilization, static quadriceps 
exercises, ankle pump, and toe movement. 
After one-week, partial weight bearing was 
started. 

Follow-up was done at 1.5 months, three 
months, and, finally, six months. Patients were 
assessed using the Harris Hip Score (HHS) and 
Visual Analog Scale (VAS) scores at follow-up. 

Results 

In our study, the majority (50%) of patients 
were in the 20-30-year age group, making it 
the most common age group, followed by the 
31- 40-year age group (40%). 

There was a male predominance, with 17 out of 
20 patients being male. All patients became 
symptomatic within the last year (range = 2-12 
months). Of 20 patients, 11 presented to us 
within three months of developing symptoms 
(Table 1). Out of 20 patients, 10 were able to 
sit cross-legged, squat, and climb stairs without 
any significant problems. Four patients were 
not able to sit cross-legged or squat, while five 
patients were not able to climb stairs. Life style 
modification was advised to all patients. Five 
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patients who were alcoholics were advised to 
stop taking alcohol. Seven patients had a 
history of steroid use due to COVID-19 
infection. No specific aetiology was identified in 
eight patients  

Table 1- Age distribution, sex distribution and 
duration of pain (in months) 

Table 2- Risk factor/ Etiology 
Risk factors/Etiology Number of patients 
Idiopathic 8 
Steroid 7 
Alcohol 5 

Table 3- The mean HHS was 69.45 
preoperatively and 83.55 at six months 
postoperatively�(p�≤�0.0003)� 
Degree Preoperative At 6 months 
≤70 9 4 
70-80 7 2 
81-90 4 5 
>90 0 9 

Table 4: Visual Analog Scale score 
preoperatively and at six months 
postoperatively. The mean VAS score was 6.3 
preoperatively and 3.8 at six months 
postoperatively�(p�≤�0.0001) 
Vas 
score  Preoperative  At 6 months 

postoperatively 
0-3 0 12 
4-6 14 4 
7-9 6 4 
Overall, 30% of patients developed secondary 
arthritis after six months and progressed to 
Ficat and Arlet stage 3/4. In total, 17 patients 
had pain at the donor site immediately after 
surgery. After three months, only one patient 
had pain at the donor site which was managed 
with analgesics. After six months, no patients 
had pain at the donor site. Apart from this, no 
significant donor site morbidity was seen.  

Table 5- Complications 

Complication Number of 
patients 

Secondary arthritis 6 
Pain at the graft donor site 
(postoperatively) 17 

Pain at the donor site (at 
1.5months) 5 

Pain at the donor site (at 
3months) 1 

Pain at the donor site (at 
6months) 0 

Figures 2-6 are the radiographic images of one 
of the study patients showing preoperative, 
postoperative, and follow-up X- rays. On 
radiographic evaluation, the patient operated 
on for AVN of the femoral head with core 
decompression and cancellous bone grafting 
showed significant improvement on the six-
month follow up. 

 
Figure 2: Preoperative X-ray of the patient 
showing avascular necrosis of the femoral 
head. 
 

 

Characteristics Parameters Number of 
patients 

Age distribution 
(in years) 

20-30 
31-40 
41-50 
51-60 

10 
8 
1 
1 

Sex distribution  Male 
Female 

17 
3 

Duration of pain 
(in months) 

0-3 months 
4-6 months 
7-9 months  
10-12 months  

11 
6 
2 
1 
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Discussion 

The blood supply of the femoral head is so 
tenuous that even a slight vascular injury can 
predispose to AVN. Hence, AVN is commonly 
seen in the femoral head. Studies have shown 
that core decompression can arrest or even 
reverse the process of AVN and can avoid 
femoral head collapse and its sequelae. Core 
decompression can preserve the femoral head 
at an early stage of the pathology [4,5]. 
Steinberg et al. reported that 92% of patients 
who underwent non-operative management 
had femoral head collapse at the end of two 
years. They found that patients with early- 
stage AVN who had undergone core 
decompression and cancellous bone graft had 
about a 70% success rate [11]. Core biopsies 
were performed in the early sixties in a small 
number of patients with AVN of the femoral 
head to examine the pathological changes. The 
increased intraosseous pressure was relieved 
by core decompression, thereby providing pain 
relief to the patient. 

According to Steinberg, treating early AVN of 
the femoral head with core decompression and 
cancellous bone grafting is a safe and efficient 
method [12]. We studied 20 hips having AVN of 
the femoral head treated by core 
decompression and autologous cancellous bone 
grafting with a graft taken from the iliac crest. 

In a study, Babhulkar [13] treated 32 patients 
with AVN of the femoral head by core 
decompression and iliac crest grafting and 
reported pain relief in all patients. Similar 
results were found in our studies as well. At the 
final follow-up, 16 patients had pain relief. 

Core decompression with vascularized fibular 
graft has been the treatment of choice in cases 
of early AVN. Vascularized fibular grafting not 
only provides subchondral support but also 
vascularization at the site. However, the 
disadvantage is morbidity at the donor site and 
the need for microvascular anastomosis [14]. 
Therefore, a cancellous graft from the iliac crest 
has been considered as an alternative. 
Osteogenesis and osteoinduction are two of the 
key characteristics of bone grafts, and they are 
frequently attributed to cancellous grafts rather 
than cortical grafts. This makes it 
advantageous for revascularization as well. 
Moreover, it avoids donor site morbidity 
associated with fibular graft. A densely filled 
graft may provide structural stability [15,16]. 
Therefore, we preferred core decompression 
with autologous cancellous bone grafting with a 
graft taken from the iliac crest. In our study, all 
patients were kept non- weight bearing for 1.5 
months, and after that partial weight bearing 
for 1.5 months. This was done because the 
femoral head would need enough time for 
regeneration after core decompression. 
Therefore, if weight bearing is started before 
sufficient bone growth, it could result in a 
collapse of the femoral head due to stress [13]. 

In our study, 90% of the patients were in the 
20-40-year age group, and the remaining 10% 
of patients were in the 41-60-year age group. 
Our study showed a male predominance as 17 
(85%) patients were male. Similar male 
predominance was also reported by Babhulkar 
[13] where 81.25% of patients were males. 
Activities of daily living were assessed by cross-
legged sitting, squatting, and stair climbing. 
Overall, 50% of patients faced difficulty in these 
activities, suggesting that activities of daily 
living are affected even in the early stages of 
AVN. 

The most common stage according to Ficat and 
Arlet classification at which the patients 
presented was stage 2B (45%), followed by 
stage 2A (40%) and stage 1 (15%). No 
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difference was noted in the preoperative and 
postoperative MRI stages in 11 patients over six 
months. Three patients reverted from stage 2B 
to 2A on MRI grading. Six patients showed 
progression to later stages on MRI grading. The 
mean HHS was 69.45 preoperatively and 83.55 
at six months postoperatively. Out of 20 hips, 
14 had excellent (HHS >90) to good (HHS 80-
90) outcomes, while six had fair (HHS 70- 80) 
to poor (HHS >70) outcomes. The mean VAS 
score was 6.3 preoperatively and 3.8 at six 
months postoperatively. Out of 20 patients, 16 
had excellent to good outcomes and four had 
fair to poor outcomes in terms of pain relief. 

Although no significant improvement was seen 
in the MRI findings, as interpreted by HHS 
results, excellent functional outcomes were 
found in 66% of grade 1 patients, 50% of grade 
2A patients, and 33% of grade 2B patients. 
Poor outcomes were found in 33% of grade 1 
patients, 12.5% of grade 2A patients, and 22% 
of grade 2B patients. 

Conclusion 

Our study suggests that core decompression 
with autologous cancellous bone grafting might 
not reverse AVN progression but can delay the 
progression of AVN, avoid collapse, reduce 
pain, and provide improvement in functional 
outcomes at least in the short term. The study 
had a relatively shorter follow-up period of six 
months. Probably, a longer follow-up is needed 
for evaluating long-term functional outcomes. 
A shorter follow-up period was because of time 
constraints. Another limitation was the small 
sample size as overestimation of treatment 
effect is more likely in a small sample compared 
to a large sample. Patient compliance was also 
a limitation of our study. The limitation of the 
surgical method was that it could only be done 
in the early stage of the disease (Ficat and Arlet 
stages I and II) and did not have any significant 
outcomes, if done in the advanced stages of the 
disease (Ficat and Arlet stages III and IV). 
Other surgical treatments such as muscle 
pedicle bone grafting and vascular grafting 
were not done due to time, technical, and 
financial constraints. Core decompression with 
cancellous bone grafting is a promising 
procedure in stages 1 and 2 as it reduces the 
symptoms in the majority of cases and provides 
improvement in functional outcomes. 
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Comparative study between dynamic hip screw and trochanteric femoral 
nail in intertrochanteric femur fracture  

Singh V, Nagle A, Patidar A, Jain A, Bhinde S, Agrawal A, Jain P, Soni A 
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Abstract 

Introduction: The incidence of intertrochanteric fracture has been rising with an aging population 
in many parts of the world and the number of hip fractures is expected to increase year after year. 
Reduction of fracture is the goal of treatment so that near anatomic alignment and normal femoral 
anteversion are obtained. Surgical treatment with stable reduction and fixation allows early 
mobilization and reduces complications. There are two main types of fixations for intertrochanteric 
fractures- the extramedullary plate fixation and intramedullary nail.  

Aims and Objective: The main objective of this study was to compare outcome of Dynamic Hip 
Screw and Trochanchanteric Femoral Nail in patients of intertrochantric femur fracture.  

Material and Methods: In this study, 50 patients of intertrochanteric fracture were admitted and 
randomly divided into two groups. 25 patients operated with Dynamic Hip Screw and other 25 were 
undergone Trochanteric Femoral Nail fixation. Outcome after the surgery such as average duration 
of surgery, blood loss, hospital stay and functional outcome were assessed using Harris Hip Score.  

Results: The study findings reveal that there was a significant difference in mean operative time 
between both study groups with p<0.05. Hence in dynamic group mean operative time was 
2.26±0.44 hours and in trochanteric femoral nailing mean operative time was 1.96±0.2 hours. 
Blood loss was more significant in patients with DHS as compared with TFN p<0.05. In dynamic 
group mean Harris score was 81.76±9.49 and in trochanteric femoral nailing mean Harris score was 
87.12±7.74. 

Conclusion: Surgical management of intertrochanteric fractures is the preferred treatment to avoid 
complications of prolonged immobilization. Dynamic Hip Screw (DHS) has been the gold standard. 
Our study indicates that TFN may be better choice when compared to DHS in unstable 
intertrochanteric fractures.  

Keywords: Dynamic Hip Screw, Trochanteric Femoral Nail fixation, Intertrochanteric fracture 
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Introduction  

The incidence of intertrochanteric fracture has 
been rising with an aging population in many 
parts of the world and the number of hip 
fractures is expected to increase year after 
year.[1] 

Though conservative treatment yields good 
results, it necessitates prolonged 
immobilization leading to complications like bed 
sores, deep vein thrombosis, fracture disease 
and pulmonary embolism. Another feature of 
conservative management is the possibility of 
varus drift and shortening in spite of an 
adequate period of immobilization. Therefore, 
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surgery is the mainstay of treatment. 
Reduction of fracture is the goal of treatment 
so that near anatomic alignment and normal 
femoral anteversion are obtained.[2]  

Surgical treatment with stable reduction and 
fixation allows early mobilization and reduces 
complications. There are two main types of 
fixations for intertrochanteric fractures- the 
extramedullary plate fixation and 
intramedullary nail. Dynamic hip screw (DHS) 
or sliding hip screw (SHS) has been the gold 
standard implant in treating intertrochanteric 
fractures.[3]  

Dynamic hip screw (DHS) also known as Sliding 
Screw Fixation is a type of orthopaedic implant 
which is designed for fixation of specific types 
of hip fractures which allows controlled dynamic 
sliding of the femoral head component along 
the whole construct. It is the most commonly 
used implant for extra capsular fractures of the 
hip which are common in older osteoporotic 
patients. The concept behind the dynamic 
compression is that the head of the femur is 
allowed to move along one plane; since bone 
responds to dynamic stresses, the femur may 
undergo healing by primary intentions, cells 
joining along boundaries, resulting in a 
concrete joint requiring no remodeling.[4]  

Implants like Gamma nail & TFN consists of a 
dynamic sliding screw, which passes through a 
short intramedullary nail. This design allows 
sliding between the two parts to create 
impaction, as in the sliding screw. The proposed 
theoretical advantages of the Gamma nail are 
reduced blood loss due to the percutaneous 
technique, minimal tissue damage, and shorter 
operation time[5]. Internal fixation of 
intertrochanteric fractures was a significant 
innovation. It allows early mobilization of the 
patient and reduced deformity due to 
malunion.[6-7]  

Aim & objectives 

Aim and objective of this study was to compare 
the clinical and functional outcomes of Dynamic 
Hip Screw and Trochanteric Femoral Nail in the 
patients with intertrochanteric hip fracture 
using Harris Hip Score.  

 

Material and methods 

This study was done prospectively on patients 
presenting with intertrochanteric fracture in the 
Department of Orthopaedics, R.D.Gardi Medical 
College, Ujjain for a period of 2 years from 
August 2020 to July 2022. A total 50 patients 
with inter trochanteric fracture of femur were 
selected and randomly allocated to two groups 
with equal number of participants. 25 patients 
were operated with Trochanteric femoral 
nailing and other 25 were operated with 
Dynamic hip screw and plate. Patients with 
Boyd and Griffin type I, II, III & IV trochantric 
fracture and who were above 18 years of age 
were included in the study. Patients with 
neurovascular injury, critically ill or having 
malignancy, patients with fracture of other 
parts of same limb and pathological fractures 
were excluded from the study. All patients were 
informed about the study and informed consent 
was received from each participant.  

  

A B 

  

C D 

Figure-1, A, B, C, D Pre op and post op x-ray of 
TFN patient 

A thorough pre-operative assessment like 
history, clinical & radiological examination and 
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routine investigations of the patient was done. 
Intra-venous antibiotics was given before the 
induction of anaesthesia and continued for 3 
days postoperatively. Appropriate 
physiotherapy as tolerated by patient was 
started from first operative day, as soon as 
patient came out from anaesthesia. Partial 
weight bearing with the help of walker started, 
as tolerated by patients. Patients were followed 
up after 6, 10 and 14 weeks postoperatively. 
Full weight bearing was allowed after seeing 
bony union on X-ray. Bony union was assessed 
by radiographs of bilateral hip with pelvis-AP 
and Lateral views taken on 6-, 10- and 14-
weeks. The results were assessed using Harris 
Hip Score. At the end of the study, both the 
groups were compared and analysed using 
descriptive statistical methods like the Pearson 
correlation, Chi square test and T-test. 

 

A B 

 

C D 

Figure 2- A, B, C, D Pre op and post op x-ray of 
DHS patient 

Results 

Fig 3 shows, in the present study, mean age of 
the cases was 57.98±16.68 years, minimum 
age was 20 years and maximum age was 85 
years. Fig 4 shows, out of 50 cases, according 
to Boyd & Griffin classification 13 (26.0%) had 

type I, 28 (56.0%) had type II, 6 (12.0%) had 
type III and 3 (6.0%) had type IV fracture.  

 

Figure 3: Age distribution of cases  

Figure 4: Boyd/ Griffin Classification of cases  

Figure 5 shows that out of 50 cases, majority 
of cases 32 (64.0%) fall on ground, 12 (24.0%) 
had RTA and 6 (12.0%) cases fall from height.  
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Figure 6 depicts that out of 50 cases 3(6%) had 
shortening, 3(6.0%) had malunion, 2(4.0%) 
cases had delayed union and implant failure 
respectively, 1(2.0%) cases had infection and 
periprosthetic fracture respectively and 
38(76%) had no complications.  

Table 1: Outcome distribution of the cases 

 

Table 1 shows out of 50 cases, 25(50.0%) 
cases had excellent result, 13(26.0%) good, 
8(16.0%) had fair result and 4(8.0%) had poor 
result.  

Table 2: Association between outcome and 
study groups 

Table 2 shows that there was significant 
outcome difference between both study groups 
with p<0.05. Dynamic group 9 (36.0%) had 
excellent outcome and trochanteric femoral 
group 16 (64.0%) had excellent outcome, in 
dynamic group 7 (28.0%) had good outcome 
and in trochanteric femoral group 6 (24.0.0%) 
had good outcome, in dynamic group 6 

(24.0.0%) had fair outcome and in trochanteric 
femoral group 2 (8.0%) had fair outcome and 
in dynamic group 3 (12.0%) had poor outcome 
and in trochanteric femoral group 1 (4.0%) had 
poor outcome.  

Figure 7 shows that, significant mean operative 
time difference was found between both study 
groups of the cases with p>0.05. Hence in 
dynamic group mean operative time was 
2.26±0.44hours and in trochanteric femoral 
nailing mean operative time was 
1.96±0.2hours.  

Table 3: Comparison of mean blood loss among 
study groups 

  

Table 3 shows that, there was significant mean 
blood loss (in ml) difference between both 
study groups of the cases with p<0.05. In 
dynamic group mean blood loss was 270±46.3 
ml and in trochanteric femoral nailing mean 
blood loss was 189.6±50.54 ml.  

Table 4: Comparison of mean Harris score 
comparisons between groups 
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Table 4 shows that there was significant mean 
Harris score difference was found between both 
groups of the cases with p<0.05. In dynamic 
group mean Harris score was 81.76±9.49 and 
in trochanteric femoral nailing mean Harris 
score was 87.12±7.74.  

Discussion  

The study results reveal that, there was no 
significant age difference found between both 
study groups with p>0.05. Hence both groups 
were comparable on the basis of age of the 
cases. Out of 50 cases 31(62.0%) were males 
and 19(38.0%) were females. There was no 
significant gender difference found between 
both study groups with p>0.05. Hence both 
groups were comparable on the basis of gender 
of the cases.[8]  

Out of 50 cases, according to Boyd & Griffin 
classification 13 (26.0%) had type I, 28 
(56.0%) had type II, 6 (12.0%) had type III 
and 3 (6.0%) had type IV classification. In the 
present study out of 50 cases, majority were 32 
(64.0%) fall on ground, 12 (24.0%) had RTA 
and 6 (12.0%) cases fall from height. In 
present study, out of 50 cases 26 (52.0%) 
cases had right side injury and 24(48.0%) had 
left side injury. S. Mandal I (2019)9 revealed 
that major trauma (road traffic accident) was 
the commonest aetiology (55%), whereas 45% 
fractures occurred due to accidental fall from 
height especially in elder population. According 
to complications, out of 50 cases 3 (6%) had 
shortening, 3 (6.0%) had malunion, 2 (4.0%) 
cases had delayed union and implant failure 
respectively, 1 (2.0%) case had infection and 
periprosthetic fracture respectively and 38 
(76%) had no complications. Regarding 
complications, in case of incidences of various 
complications our study was statistically similar 
with the study of S.H.Bridle et al (1991)[10].  

Present study there was significant mean 
operative time difference was found between 
both study groups of the cases with p>0.05. 
Hence in dynamic group mean operative time 
was 2.26±0.44 hours and in trochanteric 
femoral nailing mean operative time was 
1.96±0.2 hours. Subhadip Mandal et. al. 
(2015)[9] revealed that the mean ± SD 
operative time was significantly longer in the 
group TFN (87.05 ± 17.36 min) than in the 

group DHS (68.55 ± 14 min) (P < 0.05). In this 
series mean operative time was 10 minutes 
shorter with TFN (50.7 minutes) compared with 
DHS (60.4 minutes) that is comparable with the 
study of P. Bienkowski et. al. (2006)[11] In this 
series mean operative time was significantly 
longer in DHS group that is comparable with the 
study of H.M. Klinger et. al. (2005)[12].  

In our study there was significant mean blood 
loss (in ml) difference was found between both 
study groups of the cases with p< 0.05). Mean 
blood loss during surgery was significantly 
lower in the TFN group. This observation was 
comparable with the study of J. Pajarinen et. al. 
(2005)[13] and Hu W et al (2006)[14]. There 
was significant outcome difference was found 
between both study groups with p<0.05. Hence 
in both groups outcome of the cases was found 
similar. In dynamic group 9 (36.0%) had 
excellent outcome and in trochanteric femoral 
group 16 (64.0%) had excellent outcome, in 
dynamic group 7 (28.0%) had good outcome 
and in trochanteric femoral group 6 (24.0.0%) 
had good outcome, in dynamic group 6 
(24.0.0%) had fair outcome and in trochanteric 
femoral group 2 (8.0%) had fair outcome and 
in dynamic group 3 (12.0%) had poor outcome 
and in trochanteric femoral group 1 (4.0%) had 
poor outcome. Subhadip Mandal et. al. 
(2019)[8] revealed that among TFN group 
regarding Harris Hip Score, at 10 weeks 75% of 
cases scored fair to good results and at 14 
weeks 90% cases scored more than 70 and 
most of them were in excellent to good 
category. Two cases (8%) showed poor result. 
Results of our study are comparable to the 
other studies. 

Conclusion 

Surgical management of intertrochanteric 
fractures is the preferred treatment to avoid 
complications of prolonged immobilization. 
Dynamic Hip Screw (DHS) has been the gold 
standard. Intramedullary devices have 
biomechanical advantage as they are near to 
the mechanical axis of hip joint. Fifty patients 
with intertrochanteric fractures were treated 
with either DHS or Trochanteric Femoral Nail, 
25 with DHS and 25 with TFN. Results were 
compared for average duration of surgery, 
blood loss, hospital stay and functional 
outcome according to Harris Hip score. The 
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duration of surgery, blood loss and hospital 
stay were significantly lower in TFN group. Our 
study indicates that TFN may be better choice 
when compared to DHS in unstable 
intertrochanteric fractures.  
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A rare case of popliteal pterygium syndrome 

 Hans A, Bajoria R S, Singhal V 

This study is performed in Department of Orthopedics, GRMC, Gwalior 

Abstract 

Popliteal Pterygium Synrdome is an extremely rare genetic disorder which can present with multiple 
body anomalies, especially the musculoskeletal anomalies. 

The very striking characteristic is presence of popliteal pterygium contracture; this connective tissue 
band can extend from ischial tuberosity to the calcaneum which can severely restrict range of 
motion, knee extension, abduction and rotation. This case report presents a case of 3-year-old girl 
child with significant unilateral deformity in left lower limb. Examination revealed extensive popliteal 
web/contracture left side with associated deformity at left ankle. Serial surgical correction was done 
with uniplanar ex fix (Distractor) application followed by Tendo Achillis tenotomy and serial splinting 
with regular follow-ups done. The child was treated successfully with satisfactory results 

Keyword: popliteal pterygium syndrome, rare genetic disorder, musculoskeletal anomalies 

 

 
Introduction 

Popliteal pterygium syndrome is a rare cause of 
congenital knee flexion in children associated 
with joint stiffness and retraction of the 
posterior soft tissues with a popliteal scar 
contracture posing therapeutic difficulties. 
Hereby reporting a case of 3 years old child of 
popliteal pterygium syndrome treated 
surgically with 6 months of follow up. 

Case report 

A 3-year-old girl admitted to orthopaedics 
department with complain of congenital left 
lower limb deformity; diagnosed with 
Congenital Popliteal Pterygium without 
significant family history of Popliteal Pterygium 
Syndrome. Child had normal general physical 
examination. Clinical examination revealed 
extensive left sided popliteal web extending 
from ischial tuberosity to calcaneum. Webbing 
prevented extension at the left knee with the 
flexion angle of 100 degrees of flexion with 
equinovarus deformity in left foot and 
contralateral adaptive knee flexion. 

 

 
A B 

 
C 

Figure 1- A, B & C- Clinical picture 

Spinal pit was also observed. Uniplanar 
external fixator (distractor) was applied for 3 
months with 1 mm (0.5 daytime and 0.5 mm 
nighttime) daily distraction. After 3 months 
distractor was removed and Tendo Achillis 
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tenotomy was done for equinus correction 
followed by corrective cast application. 

  
A B 

 
C 

Figure 2- A, B & C Pre op Xray and intra op 
picture 

  
A B 

Figure 3- A & B – Post op x-ray 

Result 

Almost complete flexion deformity correction 
was achieved with remaining 10 degrees of 
flexion deformity. Left sided significant 
shortening was present. Patient is on regular 
physiotherapy for remaining correction. Further 
improvement is still expected with time, with 
regular splinting and follow up. 

 
A B 

Figure 4- A & B, 6 weeks follow up 

   
A B C 

Figure 5- A, B & C, 12 week follow up after 
implant removal 

Conclusion 

Popliteal Pterygium Syndrome is a rare genetic 
disorder, inherited as an autosomal dominant 
trait. The correction of fixed flexion of the knees 
in patients with PPS is very difficult. A Doppler 
Ultrasound and MRI can help formulating the 
preoperative plan, based on exact 
neurovascular position. Early Surgical 
correction is advisable. 
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