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Outcome of Split Transfer of Tibialis

Posterior to Dorsum to Correct Foot

Drop in Adults with Neglected Common

Peroneal Nerve Injury

Md. Shadiqur Rahman1,Shyamal Chandra Debnath2, Syed Golam Samdani3, Subrata Saha4,

Mohammad Ruhul Ammin Molla4, Md. Ziaul Hasan1

ABSTRACT:

Common Peroneal Nerve (CPN) palsy resulting foot drop has been reported as the most frequent lower extremity

palsy. Foot drop is a disabling condition and the result of nerve repair and grafting is not promising.  Purpose of

this present study was to find out the effectiveness of the outcome of split transfer of Tibialis Posterior tendon to

Tibialis Anterior &rest of the extensor for management of Foot drop.   This observatonal study was conducted at

NITOR, Dhaka for duration of two years. Sixteen patients of foot drop were selected. Purposive sampling technique

was used as per inclusion and exclusion criteria. A total number of sixteen patients (male 13 and female 3) were

recruited in this study. Mean age was 33 years. Pre operatively, all patients’ degree of active dorsiflexion of ankle

and toes were MRC grade 0 . Fourteen patients (87.50%)had achieved Grade 4 active dorsiflexion of ankle  and

thirteen(81.25%) had achieved Grade 4 dorsiflexion of toes after a follow up of 24 weeks post-operatively. Pre

operatively, all patients’ had 0p  active dorsiflexion of ankle  and after 24 weeks post-operatively, fourteen

(87.50%) patients had achieved 0p-5p  active dorsiflexion of ankle.. Pre operatively, according to Stanmore

assessment questionnaire, total Mean±SD was 12.06±5.89 and post operative total Mean±SD became 80.75±4.49

which indicates statistically signicant improvements was achieved. According to Stanmore assessment

questionnaire, 4 (25%) patients had excellent, 11 (68.75%) patients had good outcome, 1(6.25%) had fair outcome.

There was significant improvement of active dorsiflexion of ankle and toes as well as significant improvement of

other function after split transfer of tibialis posterior to anterior paralysed tibialis anterior and rest of the extensor

tendons of ankle.

Keywords: Tibialis posterior, Split Transfer, Drop foot, CPN injury.

INTRODUCTION

Common peroneal nerve is the most commonly injured
nerve in the lower limb and commonly manifests with foot
drop¹.The common peroneal nerve consists of 2 divisions-
superficial & deep peroneal nerves. The deep peroneal
nerve innervates the tibialis anterior, extensor digitorum
longus (EDL), and extensor hallucis longus (EHL) tendons;
these tendons dorsiflex the foot and extend the toes². The
objectives of tendon transfer for treatment of posttraumatic

paralysis is to improve functional deficit by restoring or
reinforcing lost functions. Dynamic tendon transposition
represents the gold standard for surgical restoration of
functional dorsiflexion of a permanently paralyzed foot³.
Tendon-to-tendon suturing has been described as an
alternative to the tendon to bone proceduret. Many
advantages are claimed for the tendon-to­-tendon
technique. It is easy to do, it does not involve elaborate
dissection and it does not damage the tarsal bones. Because
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two slips are used, the difficulty of trying to balance the
foot, using a single guy rope, is avoided. The motor
tendons are attached to the recipient tendons beyond the
joint over which they have to act. The pull is spread evenly
over the entire forefoot, producing a more physiological
function, and the dropping of the forefoot and toes is also
correctedu . The tendon may then be passed deep to the
extensor retinaculum or superficial to the extensor
retinaculum. The proponents of transferring superficial to
the extensor retinaculum feel that the transferred tendon
glides better in the fat of the subcutaneous tissues and
that the biomechanics are more favorable as the tendon
takes a more direct route to the dorsum of the footv . In
our study, we willevaluate the outcome of foot dorsiflexion
after performing split tendon to tendon transfer procedure
of foot drop patients.

METHODOLOGY:

This Prospective Observational Study was conducted
during the periods of July 2019 to June 2021 for duration
of two years in the National Institute of Traumatology
and Orthopaedic Rehabilitation (NITOR), Dhaka. All
patients, aged 17 to 60 years with both sexes clinically
diagnosed as foot drop due to common peroneal nerve
injury were the study population. Total 16 patients with
foot drop were included in the study. Purposive technique
was applied as a sampling technique according to
inclusion and exclusion critaria.

With the patient lying supine, above knee tourniquet was
applied.Three different incision is used. The first incision
is made  at the os naviculare. Then tibialis posterior tendon

Fig.-1:  Medial two incision to identify TA Fig.-2: 3rd incision over dorsum of foot

was identified. The second incision  starts from 3 cm above
the medial malleolus and runs proximally for a distance of
0.5 cm to the edge of the tibia. After identification of the
muscle belly of the posterior tibial muscle, mobilize of the
distal 1-2 cm of bony insertion. The tendon is detached
from its bony insertion then. The tendon was pulled
through the proximal second incision.During cutting the
tendon from it’s insertion point, we tried to take as much
as possible the tendon length which helped us during
implanting the tendon at dorsum.The third incision is made
on the dorsal aspect of the foot, parallel/vertical to the
ankle crease and approximately 2 cm distal to the line
joining the malleoli. This incision should be long enough
to permit access to the tibialis anterior, extensor hallucis
longus (EHL), extensor digitorum longus (EDL) &
peroneous tertius.

Then Tibialis Posterior tendon was split longitudinally &
tagged them. Then through third incision splited tibialis
posterior tendon pulled out subcutaneously. During pull
trough the tendon, we try to pull the splitted tendons two
different subcutaneous route. Then, medial half is inserted
to TA and lateral half is inserted to the rest of the extensors
including EHL,EDL,Peroneous Tertius tendon. The foot
should be placed in 0° supination/ pronation and, if
possible, in slight overcorrected dorsiflexion (10%).
Tendons are sutured in Pulvertaft technique with non-
reabsorbable material. A below knee cast was applied with
ankle 10 degree dorsiflexion. Leg was kept elevated using
a pillow.



Outcome of Split Transfer of Tibialis Posterior to Dorsum to Correct Foot Drop in Adults with Neglected Injury 3

VOL. 37, NO. 1, JANUARY 2022

Post operatively, strict rehab protocol was maintained.For
1st 6 weeks after surgery,non weight bear ia allowed at
operated foot. After 6 weeks,cast was removed and allowes
partial weight bearing at that foot with support aid,
Continously use foot drop splint and passive dorssiflexion
of ankle and toes with acitve Planterflexion to ankle and
toes was instructed.Finally after 12th weeks,full weight
bearing was allowed with gradual withdrawl of foot drop
splint. Heal walking and toe walking exercises at least 10
minutes 2 times daily was advised.

RESULTS:

The results were assessed after 6 weeks, 12 weeks and 24
weeks postoperatively using the Stanmore system
questionnaire Assessmentw  after 24 weeks
postoperatively considered as final outcome of my study.

Total 16 patients with foot drop were included in the study
where the mean age of patients was 33 years (ranges 17-60

years).Out of 16 patients 13 (81.25%) were male and 3
(18.75%) were female in this study.

Fourteen (87.50%) patients of this study, had achieved 0p
to 5p  active dorsiflexion  at the end of this study and
87.50% patients had degree of active dorsiflexion of ankle

was grade 4 after a follow up of 24 weeks
postoperatively..Thirteen patients (81.25%) had grade 4
active dorsiflexion of toes  & rest of the patients,

three(18.75%) achieved grade 3 after a follow up of 24
weeks postoperatively.

All the patients are evaluated preoperatively according to

Stanmore assessment questionnaire (Yeap et al., 2001) and
post operatively after 6 months parameters are also
calculated. There is significant improvement of all

functional activity. p-value is significant for all parameters
that are compared.

Fig:3 Two Tail of Tibialis Posterior Fig:4 Sutured tendons by Pulvertaft Technique

Table- I

Pre and post operative comparison after transfer of tibialis posterior tendon to tibialis anterior and Rest of the

extensors

Parameters Pre operative After 06 monthsPost operatively p value

Pain 6.56 ±2.40 10.62 ±1.71 Â0.05

Need for orthosis 2.5 ±3.65 13.75 ±2.89 Â0.05

Ability to wear normalshoes 0.56 ±1.17 4.65 ±0.81 Â0.05

Function 0.75 ±1.34 7.25 ±1.91 Â0.05

Grade 0.00± 0.00 18.75±3.41 Â0.05

Degree 0.00± 0.00 20.62±1.71 Â0.05

Foot posture 1.68 ±1.54 4.5 ±0.90 Â0.05
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Paired t test is done to measure the level of significance.

In this study,all the patients are evaluated preoperatively
according to the stanmore assessment questionnairew
and post operatively after 6 months parameters are
calculated. Pre operatively total Mean±SD was 12.06±5.89
and post operative total Mean±SD became 80.75±4.49.
So,there is significant changes between pre operative and
post operative statistical outcome. p-value is significant
for all parameters that are compared.

According to Stanmore assessment questionnairew , it
was seen that 4 (25.00%) patients had excellent, 11 (68.25%)
patients had good & 1(6.25%) patient had fair outcome in
this study.

Fig.-5 Final Outcome according to Stanmore assessment

questionnairew

25%

68.75%

6.25%

Excellent

Good

Fair

In the study, 62.50% patients had no complications, only
12.50% patients suffered from superficial infection and
seroma & 6.25% were by wound gaping and haematoma.

After the final follow up, my patients’ postural balance
gained significant improvement. It showed an overall
satisfying progression of gait characterized by the absence
of external overload in toe plantar flexion and by reduction
of foot contact time with the ground (stance phase) with
improvement of heel contact and push off phase with
evidence of a longer step. This positively affects
dynamicity of the gait cycle.

CONCLUSION:

Traditionally , we perform tendon to bone suturing
technique to treat foot drop patients. But, we treat these
foot drop patients with tendon to tendon suturing
technique and found satistically significant improvement
of active dorsiflexion of toes and ankle as well as significant
improvement of other functions of foot. After this study, it
can be concluded confidently that tendon to tendon
suturing technique is an excellent option to treat foot drop
patients.
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Outcome of Fixation of Extra capsular

fractures of the proximal femur by

Proximal Femoral Nail

Md. Asaduzzaman1, Md. Golam Sarwar2, Mohammad Ruhul Amin Mollah1, Fazlay Akbar Khan3, Md.

Shadiqur Rahman4, Golam Mahbub Chowdhury4, Ashiq Ahmed4, Md. Ziaul hasan4

Abstract

Extra capsular fractures of the proximal femurare common and challenging fractures representing 10% to 34%

of hip fractures. The best treatment option is still a matter of debate. Proximal femoral nail (PFN), a modern

intramedullary implant offers several advantages. Bearing all these advantages of PFN in mind, the present study

has undertaken to evaluate the outcome of fixation extra capsular fractures of the proximal femurby PFN in our

setting. A prospective observational study was conducted at NITOR, Dhaka, from January 2019 to December

2020. Patients with Extra capsular fractures of the proximal femurmeeting the selection criteria were study

population. Total 41 patients were included in the study. All cases were evaluated by clinical features, imaging by

X-ray and Harris Hip Score. Six months follow up was done with clinical, functional and radiological assessment.

The mean age was 50.5±16.8 years with a male predominance (80.48%). The main cause of injury was motor

vehicle accident (66.41%). The most occurred fracture was intertrochanteric (65.85%, n=27). The mean duration

of injury to operation was 16.5±4.7 days. The duration of follow up was 24 weeks. Wound infection was found in

4 (69.75%) cases. Mean radiological union time was 14.1±2.4 weeks. Mean LLD was 0.39±0.48 cm and in 24

(58.53%) cases there were no LLD. 41.47% cases had 5 to 100 coronal mal alignment. At last follow up after

operation, 63.41% cases had no pain, 34.15% cases have complained mild pain. The mean flexion of hip at last

follow up was 122.420±12.030. Again the mean abduction and adduction was 32.40±5.30 and 32.580±5.30

respectively. Internal rotation and external rotation at last follow up was 29.840±5.980 and 29.350±6.420

respectively. Finally, out of 41 cases, 28 (68.29%) were excellent, 7 (117.07%) were good, 4 (9.76%) were fair and

the rest 2 (4.885%) were poor. Treatment of extra capsular fractures of the proximal femurby proximal femoral

nailing is an effective andsafe method without any significant complication.

Key word : PFN, Extra capsular fractures of the proximal femur.
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INTRODUCTION

Extra capsular fractures of the proximal femur remain one of
the most challenging fractures facing orthopedic surgeons.
These fractures pose a great problem because of the
diversity of fracture patterns and difficulty in attaining
anatomical reduction1. The inherent instability of the fracture
and the enormous muscle forces acting across the fracture
fragments render treatment options difficult.2

Extra capsular fractures of the proximal femoral fractures
occurat intertrochanteric area and below the lesser

trochanter upto 5 cm shaft of femur.3 The incidence of
fractures of the proximal femur is markedly increasing
because of increasing life expectancy and motor vehicle
accidents.1 These fractures account for 10% to 34% of all
hip fractures.4

In younger patients, the fractures are high-energy injuries
from road traffic accidents, falls from a height, or gunshot
wounds.5 Significantly less force is required for aextra
capsular proximal femoral fracture in patients with
osteoporotic bone. In this typically older patient



population, the most common mechanism of injury is a
ground-level fall. Atypical, stress-type fractures occurring
in patients exposed to chronic (5 years or greater) or high-
dose bisphosphonate therapy usually occur from low-
energy trauma as well; however, spontaneous fractures in
this patient group have also been reported.3

The Extra capsular fractures proximal femoral fracture is
subjected to many stresses resulting from bending
movements and compressive forces generated by body
weight and hip muscles, thus leading to the malunion and
nonunion of fractures and mechanical failure of the
implants.6 So, these fractures are the most difficult to
manage in the femur. But improved understanding of the
complex biology and biomechanics of the trochanteric
region as well as the rapid development of orthopedic
philosophy and implants has led to consensus on the
treatment of these fractures.7 However, the appropriate
implant for the internal fixation of these fractures remains
debatable; and a multitude of different intra- and
extramedullary devices for their surgical fixation have been
advocated.6

The high incidence of delayed union, malunion and
nonunion of fractures has left conservative treatment, as
advocated by DeLee8 abolished in modern trauma care.
For a long time, the solution for such fractures was open
reduction and internal fixation. The technique of open
reduction has changed substantially over the past
decades.1

Extramedullary fixation with plating has the potential
disadvantages of extensive surgical exposure, severe soft
tissue damage and blood loss, thus leading to problems
of fracture union and implant failure. In addition, the
eccentrically plating is prone to fatigue breakage due to
their mechanical load-sharing effect.9,10,11,  Moreover, as
anatomical reduction with rigid internal fixation was
desired, entailing too much soft-tissue dissection leaves
the fragment avascular.1

Recent development in mini-invasive surgery and
orthopedic implants such as mini-invasive percutaneous
plate osteosynthesis (MIPPO), locking compression plate
(LCP), and less invasive stabilization system (LISS) are
current topics among trauma surgeons worldwide11,12,13

but  preliminary results of application of LISS or LCP
through MIPPO technique on subtrochanteric fractures
has not been as successful as on fractures of the distal
femur or proximal tibia.6 Great difficulties were often
encountered during fracture reduction and plate pre-
contouring. So, open reduction is sometimes inevitable,
thus making this technique not truly minimally invasive.6

Allowing a minimally open approach, intramedullary nailing
is closely linked to “biological internal fixation”, in addition
to its mechanical benefits over plate fixation. Initially,
standard femoral nail was tried in subtrochanteric fractures
but the proximal fragments were usually not long enough
for stable fixation.6

In 1997 the Arbeitsgemeinschaft fur Osteosynthesefragen
(AO) designed an innovative intramedullary implant, the
proximal femoral nail (PFN) to reduce the risk of implant
related complications. Therefore, in addition to the load
bearing femoral neck screw, the PFN has an anti-rotation
screw to increase the rotational stability of the neck
fragment. An anatomic 60 neck valgus bend in the coronal
plane, a narrower distal diameter and distal flexibility of
the nail eliminates the need for routine reaming of the
femoral shaft and also minimizes stress concentration and
tension in the femoral shaft. This should reduce the risk of
intraoperative and postoperative femoral shaft fractures.14

PFN is biomechanically stronger and more rigid.
Osteosynthesis with the PFN offers the advantages of
high rotational stability of the head–neck fragment, an
unreamed implantation technique and the possibility of
static or dynamic distal locking.15 Moreover, the anti-
rotation screw along with other advantages has to be
regarded as fundamental improvements of the PFN.16,17

Fig.-1 : The proximal femoral nail (PFN)17

The proximal femoral nail, in titanium orsteel and for left
and right use, consists of a 240 mmlong nail, the distal part
of which is available in 10, 11or 12 mm diameter. The
proximal part measures 17mm in diameter. The angle of
both parts is 60 (M-L angle), situatedat 11 cm distally from
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the top of the nail. Through theproximal part two screws
can be inserted into thefemoral neck, a lower 11.0 mm load
bearing neckscrew, the tip of which should be placed
subchondrallyin the lower half of the femoral head.
Furthermore, anadditional 6.5 mm antirotational hip pin is
placedthrough the proximal part of the nail into the upper
half of the femoral neck to prevent rotation of thehead±neck
fragment17

The tip of the nail is specially shaped to reducestress
concentration. Distally the nail can be lockedstatically or
dynamically by using either the round or the oval locking
hole17.

The realization of the magnitude of forces on the definitive
construct makes the choice of intramedullary fixation of
displaced extra capsular fractures of the proximal femureven
more desirable. High tensile forces at the lateral and high
compressive forces along the medial cortex of over 1000
lb/in2 create high biomechanical stress at the proximal
femur18,19.

Hip screws are used to fix various types offemoral neck
fractures. Early hip screw designs, such as theJewett nail,
consisted of a nail or screw that was fixed in thefemoral
head and was attached to a side plate that was fixedto the
femur. More recent compression hip screw designsallow
sliding of the screw or nail within a barrel attached tothe
side plate to accommodate the inevitable collapse that
occurs during fracture healing. These compression hip
screwsact according to a tension band principle in that
the screw isloaded in tension and the bone at the fracture
site is loadedin compression. The applied bending
moment, and thus thefatigue strength, of these devices
depends on the anglebetween the side plate and the screw
or nail. Biomechanicalstudies have shown that higher
angles with shorter momentarms result in smaller bending
moments than do lower angles with longer moment arms.

Until the fracture site is consolidated, the chosen implant
has to be sufficiently stable to preserve reduced fracture
positioning. In these cases, a nail is obviously
advantageous for fracture fixation compared with a plate.
Biomechanical tests of intramedullary nails have proven
to obtain greater stiffness and more rigid fixation. These
effects are combined with higher bending and compressive
loads based on the implant design and the implantation
area.Owing to the centered position in the shaft and
subsequent adjacent position in the head-neck complex,
intramedullary implants have a shorter lever arm compared
with extramedullary osteosynthesis. The shorter lever arm
decreases the torque, which decreases the risk of a
mechanical failure of the implant until the fracture is entirely
consolidated20.

Larger angle results in smaller moment because of shorter
distance (d); conversely, smaller angle results in larger
moment because of longer distance.

In addition, the intramedullary implant shifts the
weightbearing axis to the middle of the proximal femur
shaft, resulting in axial load sharing.

The unique advantage of intramedullary nailing
overplating of a extra capsular fractures of the proximal
femur remains the lateralbuttress effect provided by the
nail itself. The intramedullaryimplant works as a brace to
minimize collapse into the greatertrochanter. Furthermore,
the nail acts as a stable fixationagainst a medialization of
the shaft and impedes a total collapseof the fracture
fragments. These advantages cannot beachieved by
monocortical plating21.

Having all the above mention advantages of PFN, the
present study was carried out to observe its efficacy on
extra capsular fractures of the proximal femur management.
This kind of nail may be a choice for extra capsular fractures
of the proximal femur in a tertiary level hospital like NITOR

Fig.-2: Influence of nail plate angle on bending moment

(Gustilo, et al., 1984)
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Femoral neck: The femoral neck is approximately 5 cm
long, narrowestin its mid part and widest laterally, and
connects the head to theshaft at an average angle of 127°.
The neck–shaft angle is widest atbirth and diminishes
gradually until the age of 10 years; it is smaller in females.
The neck is laterally rotated withrespect to the shaft (angle
of anteversion) some 10–15°, althoughvalues of this angle
vary between individuals and between populations23.

Greater trochanter: The greater trochanter is large and
quadrangular, projecting up from thejunction of the neck
and shaft. Its posterosuperiorregion projects
superomedially to overhang the adjacent posteriorsurface
of the neck and here its medial surface presents the rough
trochantericfossa. The proximal border of the trochanter
lies approximatelya hand’s breadth below the iliac
tuberculum, level with thecentre of the femoral head. It
has an anterior rough impression. Itslateral surface,
continuous distally with the lateral surface of the
femoralshaft, is crossed anteroinferiorly by an oblique,
flat strip, which is widerabove. This surface is palpable,
especially when the muscles are relaxed.The trochanteric
fossa occasionally presents a tubercle or exostosis22.

Lesser trochanter: The lesser trochanter is a conical
posteromedial projection of the shaftat the posteroinferior
aspect of its junction with the neck. Its summit and anterior
surface are rough, but its posterior surface, at the distalend
of the subtrochanteric crest, is smooth22.

Subtrochanteric line: The subtrochanteric line, a
prominent ridge at the junction of the anterior surfaces of
the neck and shaft, descends medially from a tubercle on
the upper part of the anterior aspect of the greater
trochanter to a point on the lower border of the neck,
anterior to the lesser trochanter, where there may also be a

tubercle. This line is the lateral limit of the hip joint capsule
anteriorly. The upper and lower bands of the iliofemoral
ligament are attached to its proximal and distal ends and
the associated tubercles. Distally, it is continuous with
the spiral line22.

Subtrochanteric crest: The subtrochanteric crest, a
smooth and prominent ridge at the junction of the posterior
surface of the neck with the shaft, descends medially from
the postero superior angle of the greater trochanter to the
lesser trochanter. A little above its centre is a low, rounded
quadrate tubercle. It is covered by gluteus maximus, from
which it is separated, medial to the tubercle, by quadratus
femoris and the upper border of adductor magnus22.

Gluteal tuberosity: The gluteal tuberosity may be an
elongated depression or a ridge. It may at times be
prominent enough to merit the title of a third trochanter22.

Materials and Methods:

Study design: This was a prospective observational study.

Sample size :

The calculated sample size was
n= (Z2x p x q)/ d2, where

Z = Standard normal deviate= 1.96 corresponding to 95%
of CI

p = Proportion of extra capsular fractures of the proximal
femur, taken from established scientific literature.

In 1980, the incidence of hip fracture was 98 per 100000
U.S populations (James & Hunter, 1983). Again from 1980
the incidence of hip fracture was declining 1.37% per year
(Melton, et al., 2009). So, the estimated incidence in 2019
was 57.22 per 100000 populations. Again, extra capsular

Fig.-3: Proximal Femur (Anterior and Posterior view)22
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fractures of the proximal femur account for 10% to 34% of

all hip fractures (Akilan, et al., 2018). So, estimated

p= 0.02% =0.0002

q = (1-p) = 0.9998, and

d = degree of accuracy desired, set at 0.01

Therefore the required sample size, n=(1.962 x 0.0002

x0.9998)/(0.01)2 = 7.68H”8

So, the calculated sample size was 8. But due to availability

of the sample, a total 41 cases were taken for the study.

Inclusion Criteria

• Age above 18 years

• Only closed Extra capsular fractures of the proximal

femur were included

Exclusion Criteria

• Open contaminated fractures

• Multiple fractures and poly-trauma

• Patient who cannot follow up at least for 6 months

Variables

A. Demographic

• Age

• Gender

B. Clinical Variables

• Mechanism of Injury

• Type of fracture

• Interval between injury and operation

• Duration of follow up

 C. Outcome Variable

• Duration of radiological union

• ROM of affected Hip

• Pain at last follow up

• LLD at last follow up

• Coronal malalignment

• Functional status

• Final outcome according to Harris Hip score (Harris,

1969).

• Complications

1st follow up was given at 14th POD to check any signs of

infection, pain status and distal neurovascular status.

Stitch was removed on the same day. X-ray was done to
check alignment. Advice given about above mentioned
exercises.

Next follow up was at 6th week after operation. Range of
motion was tested. X-ray was done to check callus
formation. Improvement was noted. Partial weight bearing
was given at this follow up. Subsequent follow up was
given at 12 week. Full weight bearing was given after
radiological evidence of union. Last follow up was given
at the end of 24th week. During each visit, X-ray was done
to see union status. Functional assessment was done
according to Harris Hip Score (HHS)

RESULT AND OBSERVATIONS

Age of the study population

Table I

Age of the study population(N=41)

Age (In years) Frequency Percentage

20-39 13 31.70%

40-59 12 29.26%

60-79 16 39.02%

Total 41 100.00%

Mean±SD                                   48.77±9.75

Table I showed distribution of patients by age. In this
study, the highest number of patients 16 (39.02%) were 60
to 79 year age group followed by 13 (31.70%) cases in 20
to 39 year age group and12 (29.26%) cases in 40 to 59 year
age group. The mean age was 48.77±9.75years with range
from 20 to 78 years.

Sex distribution of patients

Table II

Gender of the study population (N=41)

Gender Frequency Percentage

Male 33 80.48%

Female 8 19.51%

Total 41 100.00%

The above table shows the gender distribution of the
study population.Male was 25 (80.48%) and female 6
(19.51%) .
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Limb length discrepancy (LLD)

Table III

LLD of the study population (N=41)

LLD (in cm) Frequency Percentage

No LLD 24 58.53%
0.5 3 7.31%
1 14 34.14%
Total 41 100.00%
Mean±SD                                         0.39±0.48

Regarding limb length discrepancy, in 24 (58.53%) cases
there were no LLD. In 3 (7.31%) cases, LLD was 0.5 cm
and1 cm LLD was found in 14 (34.145%) cases. Mean LLD
was 0.39±0.48 cm.

CORONAL MISALIGNMENT

Table IV

Coronal malalignment of the study population (N=41)

Coronal Malalignment Frequency Percentage

(in degree)
No Malalignment 24 58.53%
5 12 29.27%
10 5 12.20%

Total 41 100.00%
Mean±SD                                2.7±3.6

Among the 41 cases, in 24 (58.53%) cases, there were no

coronal malalignment. 17 (41.47%) had coronal

malalignment and all of them were varus. Five degree

malalignment found in 12 (29.27%) cases and 100

malalignment in 4 (12.20%) cases.

PAIN STATUS

Table V

Pain status at last follow up (N=31)

Pain at last follow up Frequency Percentage

No pain 26 63.41%

Mild pain 14 34.15%

Moderate pain 1 2.44%

Total 41 100.00%

At last follow up after operation, 26 (63.41%) cases had no

pain, 14 (34.15%) cases have complained mild pain and

the rest 1 (2.44%) had moderate pain.

Functional activity at last follow up

Table VI

Functional activity at last follow up (N=41)

Function Frequency Percentage

Limp None 33 80.49%

Slight 8 19.51%
Support None 28 68.29%

Cane for long walks 8 19.51%
Cane for most of time 5 12.20%

Distance walked Unlimited 27 65.85%
Six blocks 8 19.51%
Two or three blocks 6 14.63%

Sitting Comfortable in ordinary chair for 1 hour 36 87.80%
On a high chair for 30 minutes 5 12.20%

Use of public transport Yes 35 85.37%
No 6 14.63%

Stairs Normal 29 70.73%
Use railing 9 21.95%
Unable 3 7.32%

Put on shoes or socks Easily 28 68.29%
With difficult 10 24.39%
Unable 3 7.32%
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The functional activity of the cases was measured
according to Harris hip score (Harris, 1969). 33 (80.49%)
cases did not limp at last follow up and 8(19.51%) cases
limped slightly. 28 (68.29%) cases walked without support
whereas, 8 (19.51%) needed cane for long walk and 5
(12.20%) needed cane most of the time.27(65.85) could
walk unlimited distance while 8 (19.51%) could walk six
blocks and the rest 6 (14.63%) could only walk 2 or 3
blocks. 36 (87.80%) could comfortably sit on ordinary chair
for at least 1hour but 5 (12.20%) could sit in high chair for
30 minutes. 35 (885.37%) could enter public transport. No
help was needed to climb stairs in 29 (70.73%) cases, aid
of railing was needed for 9 (21.95%) cases and the rest 3
(7.32%) could not climb at all. 29(70.73%) could put on
socks/ shoes easily whereas 9 (21.95%) could do it with
difficulties and the rest 3 (7.32%) could not put on socks/
shoes.

Range of motion of hip

Table VII

ROM of hip at last follow up (N=31)

Direction of motion Mean SD

Flexion (in degree) 122.42 12.03

Abduction (in degree) 32.42 5.30

Adduction (in degree) 32.58 5.30

Internal rotation (in degree) 29.84 5.98

External Rotation (in degree) 29.35 6.42

The mean flexion of hip at last follow up was
122.420±12.030. Again the mean abduction and adduction
was 32.40±5.30 and 32.580±5.30respectively. Internal
rotation and external rotation at last follow up was
29.840±5.980 and 29.350±6.420respectively.

Harris Hip Score (HHS) at different follow up

Table VIII

HHS at different follow up (N=41)

Follow up Mean SD P value

At 6 weeks 47.6 12.1

At 12 weeks 76.7 13.8 2.6x10-26

At last follow up 91.1 13.0 2.4x10-24

P value was calculated with paired two sample t-test for
means.The mean HHS after 6 weeks was 47.6±12.1 which
has increased to 76.7±13.8.At last follow up, the mean
HHS score has increased to 91.1±13.

Final outcome

Table IX

Final outcome according to HHS (N=31)

Final outcome Frequency Percentage

Poor 2 4.88%

Fair 4 9.76%

Good 7 17.07%

Excellent 28 68.29%

Total 41 100.00%

After last follow up, the final outcome was assessed with
HHS tool. Out of 41 cases, 28 (68.29%) were excellent,7
(17.07%) were good, 4(9.76%) were fair and the rest 2
(4.88%) were poor

DISCUSSION

Extra capsular fractures of the proximal femur are usually
the result of high-energy trauma and often subjected to
significant displacement4. Extra capsular fractures of the
proximal femur have peculiar anatomic and mechanical
characteristics which poses problems in their management.
Extra medullary fixation with plating has the potential
disadvantages of extensive surgical exposure, severe soft
tissue damage and blood loss, thus leading to problems
of fracture union and implant failure. In addition, the
eccentric plating is prone to fatigue breakage due to their
mechanical load bearing effect. Allowing a minimally open
approach, intramedullary nailing is closely linked to
“biological internal fixation”, in addition to its mechanical
benefits over plate fixation24.

In this study, the mean age was 50.5±16.8 years with range
from 20 to 78 years. The mean age of the patients was 46
years and 49.1 years respectively. Younger patients are
becoming more and more prone to extra capsular fractures
of the proximal femur probably because of increasing
incidence of MVA15.

The number of male was 33 (80.48%) and female 8 (19.51%).
In several studies with extra capsular fractures of the
proximal femur showed male were predominant with this
fracture. Like, in the series of percentage of male was
83.33% and 76% respectively1,25. Ten (32.3%) cases were
service holder, 5 (16.1%) housewives, 5 (16.1%) ex-service
holders, 5 (16.1%) businessmen, 3 (9.7%) students and 3
(9.7%) farmers.

In this study, fall on slippery ground accounted for 15
(36.58%) cases and motor vehicle accident was accounted
for 26 (63.41%) cases. In younger patients, the fractures
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are high-energy injuries from road traffic accidents (RTAs),
falls from a height, or gunshot wounds 5. This is evidently
showed in the present study as well as other studies. In
the series of caused 60% and 67% of the fractures
respectively26,14. In elderly patients, these injuries are
caused by low energy trauma such as a simple fall. These
patients tend to be osteoporotic, and have wide medullary
canals and narrow cortices 5. In the present study, average
age of the patients whose fractures were caused by fall on
slippery ground was 67.9 years.

The mean duration of injury to operation was 16.5±4.7
days, ranging from 7 days to 24 days. The average delay
to operation from the time of injury was 6.53 days26. As
NITOR is one of the hospital with huge patient load in
Bangladesh, the duration of injury to operation was more.

No complication occurred in 34 (82.92%) cases and 7
(17.07%) cases had complications. Among them, superficial
wound infection were found in 4 (9.75%) cases, 1 (2.43%)
patient had pulmonary infection, 1 ((2.43%) had Z effect
and 1 ((2.43%) had reverse Z effect. The cases of
superficial wound infection were managed by regular
dressing and change of antibiotic according to culture
and sensitivity of the wound swab. Pulmonary infection
was managed by respiratory physiotherapy and change
of antibiotic. Z effect was managed by reinsertion of the
neck screw through a small incision. Reverse Z effect was
managed by removal of hip pin.The mean radiological union
time was 14.1±2.4 weeks ranging from 10 weeks to 18 weeks.
In the series of Sachin, et al., (2020) the average time
required for radiological union was 11.74 weeks. As there
was a delay in operation, the mean radiological union was
longer in the current study.

Regarding limb length discrepancy, in 24 (58.53%) cases
there were no LLD. In 3 (7.31%) cases, LLD was 0.5 cm and
1 cm LLD was found in 14 (34.14%) cases. Mean LLD was
0.39±0.48 cm. As none of the LLD was 2 cm or more, the
result was acceptable. The observed LLD more than 2 cm
in 3.8% of their cases14. As in the present series, anatomical
reduction was tried to done in all cases, the instaces of
significant LLD is nil.

Among the 41 cases, in 24 (58.53%) cases, there were no
coronal malalignment. 17 (41.46%) had 0.5-100 coronal
malalignment and all of them were varus. The used the
term “varus deformity” which they defined as whenthe
neck-shaft angle was reduced by more than 10° compared
with the contralateral hip1. According to this definition,
there was no single case of “varus deformity” in the present
study. Previous studies also suggested that the incidence
of varus deformity was significantly less in patients treated
with the PFN compared with those treated with side plates1.

At last follow up after operation, 26 (63.41%) cases had no
pain, 14(34.15%) cases have complained slight pain and
the rest 1 (2.44%) had mild pain. Meanwhile, there was no
instance of moderate or severe pain in the present study.
The incidence of pain at last follow up was 19.5% and 20%
respectively24,27. But both the study had a longer follow
up period. As in the present series the average follow up
was shorter, it is hoped that pain would be less if follow up
was longer.

The functional activity of the cases was measured
according to Harris hip score 28. 33 (80.49%) cases did not
limp at last follow up and 8(19.51%) cases limped slightly.
28(68.29%) cases walked without support whereas,
8(19.51%) needed cane for long walk and 5 (12.20%) needed
cane most of the time. 27 (65.85) could walk unlimited
distance while 8 (19.51%) could walk six blocks and the
rest 6 (14.63%) could only walk 2 or 3 blocks. 36 (87.80%)
could comfortably sit on ordinary chair for at least 1 hour
but 5 (12.20%) could sit in high chair for 30 minutes. 35
(85.37%) could enter public transport. No help was needed
to climb stairs in 29 (70.73.7%) cases, aid of railing was
needed for 9 (21.95%) cases and the rest 3 (7.32%) could
not climb at all. 28 (68.29%) could put on socks/ shoes
easily whereas 10 (24.39%) could do it with difficulties
and the rest 3 (7.32%) could not put on socks/ shoes.

At last follow up, in 10 (24.39%) cases there was at least
one out of four deformities, defined by Harris (1969),
present. In the rest 31 (75.61%) cases, there was no residual
deformity. The mean flexion of hip at last follow up was
122.420±12.030. Again the mean abduction and adduction
was 32.40±5.30 and 32.580±5.30 respectively. Internal
rotation and external rotation at last follow up was
29.840±5.980 and 29.350±6.420 respectively.

The mean HHS after 6 weeks was 47.6±12.1 which has
increased significantly to 76.7±13.8 at 12 weeks. At last
follow up, the mean HHS score has increased significantly
to 91.1±13. After last follow up, out of 41 cases, 28 (68.29%)
were excellent, 7 (17.07%) were good, 4 (9.76%) were fair
and the rest 2 (64.88%) were poor. The functional results
were consistent with the observations of Ahmad, et al.,
(2017). In their study, excellent functional results were
obtained in 75% of cases and 20% of cases reported good
results, 5% as fair result. Other studies like Isaac, et al.,
(2016) and Rao, et al., (2019) overall satifactory result
(excellent or good) was found in 80% and 84% of the
cases repectively. In the present study, overall satifactory
result was obtained in 83.9% which is similar to other
international studies.
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CONCLUSION:

Treatment of Extra capsular fractures of the proximal
femurby proximal femoral nailing is an effective and safe
method without any significant complication
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Abstract

The exact cause of postoperative discitis is not clear. There are multiple factors are responsible for postoperative

discitis in lumber region. Many of them are preventable. A total of 25 cases of postoperative discitis were treated

from January 01, 2018 to June 30, 2021 for a period of 3.5 years. We analyzed the following data: (1) Patient

related risk factors like age, sex, nutritional status, history of smoking, socio-economic status and other co-

morbid conditions such as diabetes mellitus, urinary incontinence, complete neurologic deficit, Urinary infection,

Immunodeficiency (2) Intraoperative risk factors like Prolong operation time, High number of OT staff, Direct

shedding of bacteria from surroundings [OT light handle, Microscope or C arm], Instrument tray mishandling and

use of non disposable diathermy cord or sucker tube. There was no relation of age and sex with postoperative

discitis in our study. But there are definite relation of nutritional status (under nutrition and obesity), history of

smoking, poor socio-economic status and other co-morbid conditions like diabetes mellitus, urinary

incontinence,Tuberculoses, Urinary infection, Immunodeficiency (patient receiving steroid). Prolong operation

time, High number of OT staff, Direct shedding of bacteria from OT light handle, Microscope, C arm, Instrument

tray mishandling and use of non disposable diathermy cord or sucker tube are also responsible for high incidence

of postoperative discitis. Most (52%) of the patients were improved by conservative treatment and rest (48%)

were treated surgically. Out 12 patients treated surgically 9 (75%) was pyogenic discitis. There were 2 (16.7%)

patients found tubercular and 1 (8.3%) patient found fungal discitis Early diagnosis and appropriate management

is the key for effective treatment of postoperative discitis. It is important to find out the probable etiologic factors

of postoperative discitis. It helps to prevent such condition in future.

Keywords: Postoperative discitis, etiologic factors, prevention.
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INTRODUCTION

Postoperative discitis after lumber disc surgeryis rare but
it is one of the worst complications following lumber disc
surgery1.  The average incidence is about 1% after simple
discectomy2. It comprises superficial and deep infections
and was first described as a clinical entity by Turnbull in
19533.The possible cause may be haematogenous spread

or direct inoculation of virulent organisms during the
surgery.It may be localized to disc space or disseminate
under the fascia and include discitis, epidural abscess,
and spondylitis4.Staphylococcus is the most common
etiological agent of pyogenic discitis; followed by aerobic
Gram-negative bacilli. Other rare causes were tubercular
and fungal infection5.Two types of post-operative discitis
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have been described: septic and aseptic. Other terms used
include acute and subacute septic discitis6, and chemical
discitis after chemonucleolysis7,8. Postoperative
discitishave been reported to be associated with a twofold
increase in mortality, fivefold increase in hospital
readmission, fourfold increase in financial burden, and
60% greater chance of intensive care unit admission9,10.
Usually patients are present with severe low back pain
with radiation, muscle spasm and fever. The aim of this
study was to seethe patient related and intraoperative
factorsthose contribute to an increase risk of
postoperative discits.

MATERIALS AND METHODS

This is a retrospectivecross-sectional study was done in
the Department of Neurosurgery, National Institute of
Neurosciences and Hospital, Dhaka, Bangladesh. The
study period was from January 01, 2018 to June 30, 2021
for a period of 3.5 years. Total 25 patients with the
diagnoses of post-operativediscits were recruited in this
study. The diagnoses were made by typical clinical features,
biochemical marker (CBC, High ESR and CRP) and
radiological findings. We analyzed the following data: (1)
Patient related risk factors like age, sex, nutritional status,
history of smoking, socio-economic status and other co-
morbid conditions such as diabetes mellitus, urinary
incontinence, tuberculosis, Urinary infection,
Immunodeficiency (2) Intraoperative risk factors like
Prolong operation time, High number of OT staff, Direct
shedding of bacteria from surroundings[OT light handle,
Microscope or C arm], Instrument tray mishandling anduse
of non disposable diathermy cord or sucker tube.The data
was collected from EMR (Electronic Medical Record) of
our department and operation theatre (OT) records with
prior consent of the patient. An approval of the Ethical
Review Committee was also taken.

RESULTS

Most of the patients with postoperative discitis were from
4th and 5th decades of life (Table-1). Male were more sufferer
than female. The Male: Female was 3: 2 (Figure-1).In our
study 10 (40%) patients had poor nutritional status and 3
(12%) petitions were obese (Table-2). Regarding personal
history 7 (28%) patients gave history of smoking and 12
(48%) were came from low socio-economic condition. The
co-morbid conditions like diabetes mellitus was found in 4
(16%) patients. 2 (8%) patients had incontinence of urine
due to caudaequina syndrome and urinary tract infection
was found in 1 (4%) patient. Tuberculosis was found in 2
(8%) patients. 2 (8%) patients had immunodeficiency may
be due to taking of steroidal drugs for a long time (Table-

2).Among the intraoperative factors the prolong operation
time (more than 3hours) and high number of OT staff (more
than 10 person) were associated with high incidence of
infection. Direct shedding of bacteria from OT light handle,
microscope and C-Arm also causes infection. Instrument
tray mishandling by scrub nurses (8%) anduse of non
disposable diathermy cord orsucker tube (12%) were also
responsible for postoperative discitis(Table-3). 13 (52%)
patients were treated conservatively whereas 12 (48%)
patients were treated surgically (Table-4).

Table-I

Age distribution of the patients (n=25)

Age (Years) No. of Patients Percentage (%)

01-10 00 00

11-20 01 04

21-30 3 12

31-40 3 12

41-50 8 32

51-60 6 24

61-70 4 16

Total 25 100

15 (60%)

10 (40%)

Male Female

Fig.-1: Sex distribution of the patients

Table-II

Patient related risk factors (n=25)

Sl. Type of risk factor No. of Patients Percentage

1 Nutritional status

    Poor nutrition 10 40

      Obesity 3 12
2 History of smoking 7 28
3 Poor socio-economic status 12 48
4 Co-morbid diseases

    Diabetes 4 16

    Urinary incontinence 2 8

    Tuberculosis 2 8

    Urinary infection 1 4

    Immunodeficiency 2 8
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Table-IV

Treatment type (n=25)

Type of treatment Number of patient Percentage (%)

Conservative 13 52

Surgical 12 48

Total 25 100

Table-V

Histopathological findings(n=12)

Sl. Histopathological type Number Percentage

1 Infective 9 75

2 Tubercular 2 16.7

3 Fungal 1 8.3

Total 12 100

DISCUSSION

Postoperative discitis are usually pyogenic; however,
tuberculous and fungal spondylodiscites have been
described. In our study, we had done histopathological
study in all surgically treated patients. Out 12 patients
treated surgically 9 (75%) was pyogenic discitis. There
were 2 (16.7%) patients found tubercular and 1 (8.3%)
patient found fungal discitis(Table-5).A variety of risk
factors have been described, including the patient’s age,
obesity, diabetes, urinary incontinence, history of smoking,
poor nutritional status, complete neurologic deficit, ASA
score > 2, previous urinary tract infections (UTIs),
hypertension, unintentional durotomies, operating level,
revision surgery, nonsteroidal anti-inflammatory drug
(NSAID) use, a posterior surgical approach, oncologic
cases, increased estimated blood loss, blood transfusion
use, increased operative time, extension to the sacrum,
and use of spinal instrumentation11,12. In our study there
was no relation of age and sex with the incidence of
postoperative discitis. But some studies showed that

postoperative discitis are more common in advanced ages.
The study by Koutsoumbelis et al.13 identified four
procedure-related risk factors: (1) longer duration of
surgery; (2) intraoperative blood loss/need for transfusion;
(3) incidental durotomy; and (4) >10 people in the operation
theater (OT), specifically cautioning against unnecessary
nurses. Previous studies have shown that prolonged
surgery, prolonged hospital stays, and poor postoperative
wound care are likely to result in SSIs14.  These results are
supported by our study, as we found that prolonged
operative times increased the chance of developing
potoperativediscitis. These results are consistent with
those found in the study conducted by Hamdehet
al15.] Further studies showed that the risk of developing
potoperativediscitis  is related to the procedure duration,
nutritional status, and patient comorbidities16.There are
many potential sources of intraoperative contamination.
Weiner et al. showed the use of a headlamp, loupes or the
operative microscope was associated with bacterial
shedding17. Instrumentmishandling can also be a source.
Bible et al. demonstrated that uncovered implant trays
have a 16.7% contamination rate (as assessed by swab
and culture) while covered trays were contaminated in
only 2.0% of cases18. Other sources of contamination
include the C-arm/fluoroscope19 as well as surgeons and
assistants. The use of pre-incision, intravenous antibiotic
prophylaxis has the most significant effect in decreasing
postoperative infection rates20, 21. This demonstrates that
despite adequate preparation and draping, skin flora
remains an important potential contaminant.In our study,
we observed that use of non disposable diathermy cord
and sucker tube was associated with postoperative discitis.
But use of disposable diathermy cord and sucker tube
markedly reduces postoperative discitis.

CONCLUSIONS

The incidence of postoperative discitisis rare. But it is
associated with high morbidity, prolong hospital stay and
increase healthcare cost.Early diagnosis and appropriate

Table-III

Intra-operative risk factors(n=25)

Sl. Risk factor3 Number Percentage (%)

1 Prolong operation time>3 hours 5 20

2 High number of OT staff>10 persons 4 16

3 Direct shedding of bacteria from OT light handle, Microscope, C-Arm 4 16

4 Instrument  tray mishandling 2 8

5 Use of non disposable diathermy cord and sucker tube 3 12

Etiologic Factors of Postoperative Discitis in Lumber Spine: A cross sectional study 17
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management is the key for effective treatment of
postoperative discitis. Medical treatment with intravenous
antibiotics is typically the first line of treatment and is
often effective, but surgery is required in selected cases.It
is important to find out the probable etiologic factors of
postoperative discitis. Postoperative discitis is usually
pyogenic.However, the spine surgeon must also consider
other sources like tuberculosis and fungal discitis. In those
cases anti-tubercular and anti-fungal drug were started.
The knowledgeable regarding factors that contribute to
postoperative discitis help to take the preventative
measures and formulate a protocol for the management of
discitis. It helps to prevent such condition in future.
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Abstract

Management of femoral diaphyseal fractures in the age group 6-14 years is controversial. Titanium flexible

intramedullary nailing has become a well-accepted method of treatment of paediatric femoral shaft

fractures.To evaluate the outcome of fixation by Titanium elastic nails for management of fractures of   shaft

of femur in children, twenty four children aged 6-14 years with femoral diaphyseal fractures was stabilized

with retrograde Titanium Elastic Nails. Two nails were used in each fracture. The results were evaluated by

using Flynn’s scoring criteria.All of the 24 children were available for evaluation and follow up for a mean

duration of 9.6±3 months and radiological assessment was done during the follow up. Radiological union in

all cases was achieved in a mean time of 10.08±1.99 weeks. Full weight bearing was possible in a mean time

of 12.24±1.48 weeks. The results were excellent in 62.5% cases, satisfactory in 25% of the cases and poor

in 12.5% cases. Needless to say, Intramedullary fixation of pediatric femoral shaft fractures by Titanium

Elastic Nail is safe, simple and reliable method for treatment of most femoral shaft fractures in children of

the 6 to 14 years age group.

Keywords: Titanium Elastic Nail,  Paediatric femoral shaft fracture
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INTRODUCTION

Trauma is the leading cause of morbidity and mortality in
children (Cusick, et al., 2005) accounting for 50% of
mortality in children after the first year of life and fractures
are the most adverse event in the life of children (Tandon,
et al., 2007). Femoral-shaft fractures are among the most
common fractures of the lower extremity in children, with
an annual incidence of up to 1 per 5,000 (Hinton, et al.,
1999; Buess & Kaelin, 1998). Paediatric femoral shaft
fractures are common in males with approximately a 2.5:1

male to female ratio (Bengner, et al., 1990).  Most femoral
fractures in children are closed injuries and
traditionally are treated by closed methods. The
management of paediatric femoral fractures as noted
by Galpin et al.,  (1994) evolved gradually in past decade
toward operative approaches because of desire for more
rapid recovery and reintegration of patients, with
recognition that prolonged immobilization have negative
effects on children. Various methods of treatment can be
used successfully depending upon the age of the patient
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and the type of fracture but there is no consensus on one

method as the best option (Moroz, et al., 2006).Treatment

option for age between six months to fiveyears

are Pavlik harness, early spica cast placement unless

excessive shortening is present on initial films. Relative

contraindications include severe comminution, open

fractures, obesity, severe soft tissue swelling and a home

situation in which spica cast care is not practical. In these

situations, operative treatment may be required. For

children aged 6(six) to 10(ten) years, spica casting, usually

preceding a period of skeletal traction, is treatment option

with good results but prolonging hospitalization. During

the last decade, there has been an increasing tendency to

change from non-operative treatment to minimally invasive

treatment by retrograde TEN and external fixation

 (Solongo, 1990). However the risks of certain

complications (particularly pin tract infection

and refracture after external fixation, or avascular necrosis

after solid antegrade IM nailing) have been prevented

these methods from becoming adopted as the best

treatment.

An ideal fixation device for pediatric femur fracture would

be load sharing internal splint maintaining reduction for

few weeks until a callus forms (Flynn, et al., 2001). Special

precaution should be taken for preventing physis damage

and blood supply damage to femoral head. Titanium

elasticity limits amount whether how much nail will be

deformed during insertion. Elasticity promotes callus

formation by limiting stress shielding. Titanium also has

excellent bio compatibility. Many observations show that

flexible intramedullary nail fixation meet these

requirements because it allows rapid mobilization, no risk

for osteonecrosis, low risk for physical injury and

reduced risk for re-fracture. Because of its clinical

effectiveness and low rate of complications, elastic stable

intramedullary nailing for fractures of long bones in the

skeletally immature patient (e.g., children) has gained

widespread popularity.

After positive reports from Ligier, et al., titanium elastic

nails (TENs) which is variously known as elastic stable

intramedullary nailing (ESIN), become popular in

Europe, North America & India (1985). According to

the lack of data in Bangladesh in this regard, the

present  study is  aimed at  the evaluation of

intramedullary fixation with TEN in children with shaft

of femur fracture. 

MATERIALS  AND  METHOD

This quasi experimental study was carried out for 24
months in National Institute of Traumatology

and Orthopaedic Rehabilitation (NITOR), Bangladesh.

Twenty four patients with mid and distal  diaphy

sealtransverse or short oblique fractures of the femur

with minimal comminution, in children 6 to 14 years old

admitted in hospital was purposively included in the

study after taking proper written consent from their legal

guardians.

Inclusion criteria were middle and lower 1/3rd of the

femoral diaphyseal transverse or short oblique

fractures with minimal comminution, Only closed

fractures of the shaft of femur, All patients between 6

to 14years of age & Fractures aging less than two

weeks  were  included.

Exclusion criteria were open fractures of the shaft of

femur,proximal and spiral femoral fractures,

 undisplaced fracture treated by non-operative method, 

infected cases, pathological fractures&obese child.

RESULTS

All of the 24 children were available for evaluation and

follow up for a mean duration of 9.6±3 months and

radiological assessment was done during the follow up.

Radiological union in all cases was achieved in a mean

time of 10.08±1.99 weeks. Full weight bearing was possible

in a mean time of 12.24±1.48 weeks. The results were

excellent in 62.5% cases, satisfactory in 25% of the cases

and poor in 12.5% cases.

Evaluation of outcome:

Table I

Distribution of patients by status of union (n=24)

Status of union Frequency Percentage

United 24 100%

Nonunion 0 0%

 
Radiological evaluation of fracture site showed that 100%
united rate and there was no case of nonunion.
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Table II

Incidence of complication (n=24)

Complications Frequency Percentage

Minor complication 5 20.8%

Pain at the site of nail insertion 2 8.3%

Minor leg length discrepancy 2 8.3%

Loss of knee movement (worse than 100 to 110) more than two weeks after removal) 1 4.2%

Major complication 1 4.2%

Surgery to revise nail placement 1 4.2%

Total 6 25.0%

In terms of complications, 05 (20.8%) of the patients developed minor complications and 01 (4.2%) of the patients
developed major complication which was nail breakage. The total complication rate was 25% (n=6).

Table III

Distribution of patients by activity level (n=24)

Activity level Frequency Percentage

Return to preinjury activities 11 45.8%

Preinjury activities with mild limitations 12 50.0%

Preinjury activities with moderate limitations 1 4.2%

Eleven (45.8%) patients return to preinjury activities, 12 (50%) patients to preinjury activities with mild limitations and 1
(4.2%) to routine activities with moderate limitations.

Table IV

Final Outcome

  Excellent results Satisfactory results Poor results

Leg-length discrepancy <1.0 cm £2.0 cm >2.0 cm

Malalignment <5 degrees £10 degrees >10 degrees

Pain None None Present

Complication None Minor and resolved Major complications and/ or lasting morbidity

Study results (n=24) 15 6 3

Percentage 62.5% 25.0% 12.5%

After the final follow up, 15 (62.5%) patients had excellent
outcome, 6 (25%) had satisfactory outcome and 3 (12.5%)
had poor outcome. This outcome was measured according
to Flynn et al. (2001).

Successful outcome included both the excellent and
satisfactory outcome. Accordingly, the successful
outcome of the study was 87.5% and unsuccessful outcome
was 12.5%.
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Pre operative x-ray Post operative X-ray after 2 months after 4 months

Follow up after 7 months Appendix VII

DISCUSSION

A complete history regarding the cause and mechanism of
injury with duration was taken. After initial resuscitation
like intravenous fluid, blood, nonsteroidal analgesics,
antibiotics and tetanus prophylaxis in cases with

associated injuries, all cases were admitted in the ward. X-
ray of the affected thigh including hip and knee was done
in antero-posterior and lateral views.  Skeletal traction by
upper tibial pin of 12 patients and surface traction of 8
patients was applied in all cases. Meanwhile all routine
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investigation for anaesthesia- blood urea, serum creatinine,
random blood sugar, blood grouping and x-ray chest P/A
view was done. Through pre-operative evaluation,
informed written consent was taken. All necessary implants
and instruments were kept ready. Pre-anesthetic check-up
was done in time. During post-operative period limb was
supported by long leg back slab maintaining 50 to 100 knee
flexion for two to three weeks. Isometric quadriceps exercise
was started day after operations. Stiches were removed
on 12th to 14th post-operative day. The patients were
allowed to walk as long as pain was tolerable by using
crutches without weight bearing on affected limb.
Adequate antibiotics were given for two to three weeks in
all the cases. The following advices were given on
dischargeRegular quadriceps exercise, Active movement
of hip and knee joints after removal of back slab, Crutch
ambulation without weight bearing on affected
limb&Follow up at outpatient department every 4 week
interval. Each of the patients was evaluated both clinically
and radiologically.If there was radiological evidence of
healing (callus), the patient was allowed to toe touch
walking and thereafter gradual weight bearing.Full weight
bearing was allowed after radiological evidence of
consolidation. Data was collected with a pre tested
structured questionnaire containing history, clinical,
laboratory investigations, pre-operative, perioperative,
post-operative complications and post-operative follow
up findings. Data sheet was formulated to evaluate the
final outcome according to TEN scoring criteria of Flynn et
al. (Flynn, et al., 2000). Data was collected, compiled and
tabulated according to key variables and functional
assessment scoring. 

The analysis of different variable was done according to
standard statistical analysis by using Microsoft Excel
2010.After enrollment of the patient the data of the
following variables evaluated by using Flynn’s scoring
criteria.

CONCLUSION

In this study outcome of mid-diaphyseal pediatric femoral
shaft fractures treated by flexible elastic intramedullary
nail demonstrated excellent to satisfactory in majority of
the cases. Eighty seven percent of the cases showed
successful outcome according to Flynn’s TEN scoring
criteria. Intramedullary fixation with TEN may be the
preferred method for the treatment of pediatric femoral
shaft fractures. Minimum disturbance of fracture hematoma
would not hamper fracture healing. Respect to the soft
tissue during operation and early mobilization will improve
final outcome.
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Abstract :

Failed back surgery syndrome (FBSS) due to Prolapse lumbar intervertebral disc (PLID) is a widespread public

health problem. Patients with FBSS typically experience a decrement in their functional capacity, morale, and

productivity. They are also more vulnerable to develope psychosocial problems. This can be managed effectively

either conservative or operative treatment. Although conservative management is commonly and primarily used

for people who have failed back surgery syndrome for prolapse lumbar intervertebral disc with radiculopathy,

operative management play an important role. The aim of this study was to find out the result of Operative versus

conservative management in FBSS for prolapse lumbar intervertebral disc. This was a prospective interventional

study carried out in the Department of Orthopaedics at Bangabandhu Sheikh Mujib Medical University (BSMMU),

Dhaka from March 2013 to September 2015. For this study, a total number of 30 patients presented with Failed

back surgery syndrome for prolapse lumbar intervertebral disc with radiculopathy age ranging from 20 to 60

years, with clinical symptoms, signs and radiological evidence suggestive of previous back spinal surgery due to

prolapse lumbar intervertebral disc managed either operatively or conservatively. Among 30 cases 15 were

selected for group-I managed operatively and 15 were for group-II managed conservatively and both groups fulfill

the selection criteria. Out of 30 patients in our study maximum age incidence was found in 41-50 years with a

mean age 47 years. Out of 30 patients 73.3% were male and 70% were manual worker. 66.7% were suffering from

FBSS due to prolapse lumbar intervertebral disc   at L4-5 level in group-I. In 12 months follow up, 73.3% satisfactory

outcome was seen in operatively treated (group-I) patients with 33.3% satisfactory outcome showed in

conservatively managed patients. In our study, surgical treatment showed significantly better results for pain

relief, functional outcome and satisfaction as compared with conservative management in failed back surgery

syndrome for PLID.
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INTRODUCTION:

Papageorgiou (1995) shows 60–80% of lifetime prevalence
of back pain in a large population study. This high
prevalence has considerable impact in the national health
policy and employment sector. For example, in a study of

back pain consulters from United Kingdom 37% of those

unemployed attributed this to their back pain (Wynne-

Jones, 2008).The prevalence of sciatic symptoms reported

in the literature varies considerably ranging from 1.6% in

the general population to 43% in a selected working
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population (Konstantinou, 2008). Although the prognosis
is good in most patients (Legrand, 2007). A substantial
proportion up to 30% continues to have pain for 1 year or
longer (Vroomen, 2000)

In approximately 90% of the cases, sciatica is caused by
Prolapse lumbar intervertebral disc (PLID) involving nerve
root compression. The most important symptom of FBSS
with PLID is lumbosacral radicular leg pain that follows a
dermatomal pattern radiating below the knee and into the
foot and toes. The pain worsens with coughing, patients
may report sensory symptoms, limited forward flexion of
the lumbar spine, gait deformity and unilateral spasm of
the paraspinal muscles. Conservative treatment for
prolapse lumbar intervertebral disc  is primarily aimed for
pain reduction. There seems to be consensus that surgery
is indicated in carefully selected patients for sciatica in
presence of a herniated lumbar disc, or severe sciatica
with serious or progressive neurologic deficits and imaging
demonstrating prolapse lumbar disc at the nerve root level
correlating with the patient’s examination findings
(Gregory, 2008). Patients with severe symptoms who fail
to improve following 6–8 weeks of conservative
management indicated for surgery. Patients with back and
leg pain, about 300,000 operations were performed in the
United States in 1994, and this number rose to nearly
400,000 by 2000 (Gregory, 2010). Although it is estimated
that 60% or more of these initial surgeries are successful,
many are not (Law, 1978), results in Failed back surgery
syndrome (FBSS).

Failed back surgery syndrome (FBSS) refers to chronic
back and/or leg pain that occurs after back (spinal) surgery
(Oaklander, 2001). Nearly 20% of the patients undergoing
spine surgery will require secondary surgery for persistent
pain or surgery related complications during the
subsequent years. The reoperation rate is between 10%
and 19%, and approximately 25,000 to 50,000  cases of
FBSS occur per year in USA, according to Heithof KB in
1981. A 2008 study places the yearly incidence as high as
80,000 (Gregory, 2010). Multiple factors can contribute to
the development of FBSS. Surgery-related factors may be
wrong surgical technique, surgical complications,
instability, recurrent disc herniation, and fibrosis-
associated neuropathic pain, age, lifestyle (i.e. smoking,
obesity, lack of physical exercise) and psychosocial
factors. Previous studies regarding clinical outcome in
patients with FBSS had limited focus on possible
associations between conservative management and
operative management. In the present case series of 30
patients with FBSS for prolapse lumbar intervertebral disc,
15 patients were treated conservatively and 15 patients

were treated operatively. Associations between patient
characteristics and outcome were evaluated.

MATERIALS AND METHODS

Study design

This is a Prospective interventional study .

Duration of the study:

This study was carried out between March 2013 to
September 2015 at the Department of Orthopaedics,
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka.

Ethical issue:

Informed written consent were taken from the patient after
duly informing the treatment, anticipated result, possible
procedure of advantages, disadvantages and
complications considering all ethical issues.

Sample size:

Following formula was used to calculate sample size:

                P1 (1- P1) +P2 (1- P2)
n = —————————————— X (u+v) 2

                          (P1-P2)2

Sampling technique

Two patients of FBSS for prolapse lumbar intervertebral
disc were selected in outpatient department strictly
considering the inclusion and exclusion criteria. In this
way 30 patients were enrolled. Among them 15 were
selected for group-I and 15 were selected for group-II.

Sample collection

Collected from the outpatient department of spinal unit of
Orthopaedics of  Bangabandhu Sheikh Mujib Medical
University (BSMMU) Shahbag, Dhaka.

Study Population

The patients with Failed back surgery syndrome due to
prolapse lumbar intervertebral disc diagnosed on the basis
of presenting complaints, clinical examination &
investigations.

Age

From 20 years to 60 years.

Place of the study

Department of Orthopedics Bangabandhu Sheikh Mujib
Medical University (BSMMU) Shahbag, Dhaka.
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Selection of the patients

The patients for the study were selected on the basis of
following inclusion and exclusion criteria.

Selection Criteria:

Inclusion criteria of cases

1) FBSS following prolapse lumbar intervertebral disc
operation at one level.

2) With radiculopathy (e.g: leg pain and/or back pain;
restricted SLR; Motor, Sensory, Reflex deficit.

3) With Positive radiology & MRI.

4) Along with prolapse lumbar intervertebral disc at one
level, unilateral or bilateral.

Exclusion criteria of cases

1) FBSS due to other than prolapse lumbar intervertebral
disc.

2) Due to direct trauma with fracture –dislocation of vertebra.

3) Associated with cervical spinal pathology.

4) More than one level.

5) Patients who are severely ill, disabled, psychotic patient.

6) Cauda equina syndrome.

RESULT:

The present single centered, prospective interventional
study was conducted between the periods of March 2013
to September 2015 for duration of two and half years in the
Department of Orthopaedic Surgery, Bangabandhu Sheikh
Mujib Medical University, Dhaka. All patients visited in
the Department of Orthopaedic Surgery, aged 20 to 60
years with both sexes diagnosed as low back spinal surgery
on the basis of presenting complaints, clinical examination
& investigations were selected as study population. The
results of the study are as follows:

Table-I

Sex distribution of the patients (n=30).

Sex  Group p

Operative Conservative Total value
(n=15) (n=15) (n=30)

no(%) no(%)

Male 12 (80.0%) 10 (66.7%) 22 (73.3%) 0.409NS

Female 3 (20.0%) 5 (33.3%) 8 (26.7%)
Total 15 (100.0%) 15 (100.0%) 30 (100.0%)

• Chi-square test was done to measure the level of
significance.

• P = 0.409 indicate non- significant
• NS= non- significant
• n = number of patient

Out of 15 patients 12 (80.0%) were male and 3 (20.0%) were
female in Operative group. Out of 15 patients 10 (66.7%)
were male and 5 (33.3%) were female in conservative group.
Out of 30 patients in both group male were 22 (73.3%).
Male were more sufferer than female. The difference
between these two groups was not statistically significant.

Table-II

Work status of the patients (n=30).

Work status                        Group p
Operative Conservative value

(n=15) (n=15)
no(%) no(%)

Manual worker 11 (73.3%) 10 (66.7%) 0.690NS

Sedentary worker 4 (26.7%) 5 (33.3%)

Total 15 (100.0%) 15 (100.0%)

• Chi-square test was done to measure the level of
significance.
•  P > 0.05 indicate non- significant
•  NS= non- significant
•  n = number of patient

Out of 15 patients 11 (73.3%) were manual worker and 4
(26.7%) were sedentary worker in operative group. Out of
15 patients 10 (66.7%) were manual worker and 5 (33.3%)
were sedentary worker in conservative group. The
difference between these two groups was not statistically
significant.

CONCLUSION:

The long term outcomes of surgery and conservative
management though sometimes considered similar, but in
short term, surgery provides quicker relief.

In our study, surgical treatment showed significantly better
results for pain relief, functional outcome and satisfaction
as compared with conservative management in failed back
surgery syndrome for PLID.
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Abstract

ACL is the commonest ligament to be involved in knee joint injuries. Despite the superiority of diagnostic arthroscopy

in ACL injuries, it has considerable complications and economic drawbacks. Thus, careful clinical examinations

appear as a noninvasive alternative to this diagnostic modality. Therefore, this study aimed at evaluating the

accuracy and usefulness of clinical diagnosis in diagnosis of ACL tears using arthroscopy as gold standard.  A

cross sectional study between January 2020 to June 2021 was carried out at NITOR and BSMMU, including 42

patients by purposive sampling. Each case was evaluated clinically, with MRI and by arthroscopic methods; sensitivity,

specificity, accuracy; PPV & NPV of combined Lachman test and anterior drawer test were measured. The mean

age of patients was 25.96±7.7 years with a male: female ratio of 13:1. Principal cause of ACL tear was either sports

injury or motor vehicle accident (42.9% each) and 15 patients (35.7%) had associated medial meniscal injury. 30

were positive and 4 were negative evaluated by arthroscopy. Clinically negative ACL injuries were found in 8

(19.05%) patients. Among them 4 were positive and 4 were negative evaluated by arthroscopy. The sensitivity,

specificity and accuracy of Clinical diagnosis with respect to arthroscopy were 88.24%, 50% and 80.95%, respectively

(fair correlation with arthroscopy in diagnosing ACL tears). The PPV was 88.24% and the NPV of MRI was 50%.  The

study concludes that anterior drawer and Lachman tests are valuable means to assess ACL injuries.

Keywords: ACL injury, Lachman test, anterior drawer test, arthroscopy
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INTRODUCTION

The knee is one of the most commonly injured joint of
body and early detection of the cartilage and ligament
abnormalities is vital for early intervention to prevent
further degeneration1. The anterior cruciate ligament is
currently the most common ligament injury in the knee
joint with a prevalence of 14.4%2.

Injuries to the ACL rarely occur in isolation. Of the four
major ligaments in the knee, the ACL and the MCL are
most often injured in sports3. Meniscal damage frequently
occurs at the time of an ACL injury, and the incidence of
further damage increases in patients who do not undergo
reconstruction4.

There are many modalities to diagnose the anterior cruciate
ligament (ACL) injury, however good history and physical

examination are the key steps. History regarding the
mechanism of knee injury gives a clue to the structures
injured in the knee joint. Hyperextension with an audible
pop would suggest an anterior cruciate ligament (ACL)
tear. A direct blow to the knee from the side would point
toward collateral ligament injury, and from the front, would
indicate a cruciate ligament injury5. The Lachman (anterior
displacement of tibial manually at 20° of flexion) is an
accurate test for detecting ACL tear (mean sensitivity 84%).
Anterior drawer test and the pivot shift tests have a
sensitivity of about 62 percent6. But their combined
accuracy was scarcely evaluated in past.

The aim of this study is to evaluate the accuracy of
combined Lachman and anterior drawer tests in the knee
with ACL injury in compare with arthroscopy findings.
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MATERIALS AND METHODS

This was a cross sectional study held at the National
Institute of Traumatology and Orthopaedic Rehabilitation
(NITOR), Dhaka and Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka from January 2020 to June
2021. Nonrandomized purposive sampling was done
according to the availability of patients, which included
42 patients with ACL injury seen at MRI of injured knee.
Patients with previous knee arthroscopy, surgery or knee
fractures were excluded from the study.

After selection of the subject, verbal consent was taken.
Thorough clinical examinations were performed according
to the pre-designed study proforma. Patient either Lachman
positive or anterior drawer tests were considered to be
clinically positive. Informed consent was taken prior to
arthroscopic evaluation and the modalities of treatment
were under taken. All the findings were recorded according
to the design study proforma. Post-operatively the patients
were taken care by joint immobilization, antibiotic
prophylaxis and a standard rehabilitation programme.

Statistical analyses were carried out by using the Statistical
Package for Social Sciences version 23.0 for Windows
(SPSS Inc., Chicago, Illinois, USA). The mean values were
calculated for continuous variables. The quantitative
observations were indicated by frequencies and
percentages. The summarized data were presented in the
form of tables and charts. Institutional approval was taken
from the Institutional Review Board (IRB) of NITOR to
conduct the study.

RESULTS

Age of the patients ranged from 16-45 years. Among them
majority of subjects (52.4%) were from 16-25 years age
group. The mean age was found 25.96±7.71 years. 39
(88.6%) of all patients were male and rest were female and
the ratio was 13:1.

Clinically, 34 (80.95%) patients had either Lachman test
positive or Anterior drawer test positive. 15 patients
(35.7%) had an associated medial meniscal injury followed
by 9 patients (21.4%), who had lateral meniscal injury
 (Table I).Fig.-1: Anterior drawer test

Fig.-2: Lachman test

Fig.-3: Arthroscopic view of normal ACL

Fig.-4: Arthroscopic view of torn ACL
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In arthroscopic assessment, 34 (80.95%) patients were
found with injured ACL and 8 (19.05%) had no ACL injury.
Out of 34 arthroscopic positive cases, 7 (16.7%) cases
had tibial attachment tear/avulsion, 9 (21.4%) cases had
femoral attachment tear and 18 (42.9%) had mid-
substance tear.

Table I

Distribution of the cases by clinical diagnosis (n=42)

Clinical diagnosis Frequency Percentage

Anterior cruciate ligament injury 34 80.95%

Posterior cruciate ligament injury 1 2.38%

Medial collateral ligament injury 1 2.38%

Lateral collateral ligament injury 2 4.76%

Medial meniscus injury 15 35.71%

Lateral meniscus injury 9 21.43%

*Multiple entries

Table II

Correlation between Clinical diagnosis and

arthroscopy diagnosis evaluation for ACL injury

Clinical                              Arthroscopy Total

Diagnosis Positive Negative

Positive 30 4 34

(True positive) (False positive)

Negative 4 4 8

(False negative) (True negative)

Total 34 8 42

Clinically positive ACL injuries were found in 34 (80.95%)

patients. Among them 30 were positive and 4 were

negative evaluated by arthroscopy. Clinically negative

ACL injuries were found in 8 (19.05%) patients. Among

them 4 were positive and 4 were negative evaluated by

arthroscopy diagnosis evaluation for anterior cruciate

ligament injury (Table II). The sensitivity, specificity and

accuracy of Clinical diagnosis with respect to arthroscopy

were 88.24%, 50% and 80.95%, respectively (fair

correlation with arthroscopy in diagnosing ACL tears).

The PPV was 88.24% and the NPV of MRI was 50%

(Table III).

Table III

Sensitivity, specificity, accuracy, positive and negative

predictive value of clinical diagnosis in diagnosing

anterior cruciate ligament injury

Test of validity Percentage

Sensitivity 88.24%

Specificity 50.00%

Accuracy 80.95%

Positive predictive value 88.24%

Negative predictive value 50.00%

DISCUSSION

In this study majority 22 (52.4%) patients belonged to age
16-25 years. 13 (31%) cases belonged to age group 26-35
years and 7 (16.7%) cases belonged to 36 to 45 years. The
mean age were found 25.96±7.71 years. Khandelwal, et al.
(2018) observed maximum patients (47.14%) between 21
and 30 years7, which was almost similar to the study done
by  Ishani, et al.8.

Men suffered most of the knee injuries as that of the study
by Khandelwal, et al.7 because they tend to do more
outdoor activities and sports. Moreover, in concordance
with the study of Avcu et al.9, our study had almost three
fifth of patients with right sided ACL injury.

Among 42 cases, in 18 (42.9%) patients the cause of injury
was sport injury, 18 (42.9%) was motor vehicle accident
and 6 (14.3%) was fall from height. Similar observation
was found in Ahmed, et al. (2017) where they showed
50.81% patients were road traffic accidents, 45.95% were
sports injuries and 3.24% were miscellaneous injury10.

According to clinical diagnosis, associated other injuries
includes, medial meniscus injury in 15 (35.7%) cases,
lateral meniscus injury in 9 (21.4%) cases, lateral collateral
ligament injury  in 2(4.8%) cases, medial collateral ligament
injury in 1(2.4%) case and posterior cruciate ligament injury
in 1 (2.4%) case. Jah, et al. (2005) diagnosed clinically 21
anterior cruciate ligament injuries, 9 posterior cruciate
ligament injuries, 24 medial meniscal injuries and 13 lateral
meniscal injuries in 56 patients11.

In this study, it was observed that in arthroscopic
procedure, 34 (80.95%) patients were found injured ACL
and 8 (19.05%) had no ACL injury. Gupta, et al. (2014)
showed all the patients underwent arthroscopy where MM
tear 21(52.5%), LM tear 18(45%), ACL tear 23(57.5%) and
PCL tear 14(35%) cases1. Jah, et al. (2005) showed 20
anterior cruciate ligament injuries through arthroscopy, 9
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posterior cruciate ligament injuries, 26 medial meniscal and
16 lateral meniscal injuries11.

Regarding location of ACL injury revealed by arthroscopy,
the study showed that, 7 (16.7%) cases had tibial
attachment tear/avulsion, 9 (21.4%) cases had femoral
attachment tear and 18 (42.9%) had mid-substance tear in
arthroscopic positive cases.

Clinically positive ACL injuries were found in 34 (80.95%)
patients. Among them 30 were positive and 4 were negative
evaluated by arthroscopy. Clinically negative ACL injuries
were found in 8 (19.05%) patients. Among them 4 were
positive and 4 were negative evaluated by arthroscopy
diagnosis evaluation for anterior cruciate ligament injury
which was nearly similar to that of Makhmalbaf, et al.,6.

The sensitivity, specificity and accuracy of Clinical
diagnosis with respect to arthroscopy were 88.24%, 50%
and 80.95%, respectively (fair correlation with arthroscopy
in diagnosing ACL tears). The PPV was 88.24% and the
NPV of MRI was 50%. Makhmalbaf, et al., (2013) observed
that the sensitivity of clinical diagnosis in reference to
arthroscopy for ACL tear were 94.6% 6. In Benjaminse‘s
meta- analysis, the accuracy for Lachman test showed a
pooled sensitivity of 85%12. Katez et al concluded that in
all ACL injuries, irrespective of age, the anterior drawer
sign was 40.9% sensitive and 95.2% specific 6.

Lachman and anterior drawer tests are subjective and
operator dependent tests; then, the results of this study
should be considered with more caution. The experience
and precision of examiner will influence the end result of
the test. For as much as general practitioners who are at
the first line of dealing with patients are less experienced
in carrying out these tests, the tests inevitably would be
less accurate in primary care and outpatient clinics13, 14.

CONCLUSION

Lastly, from the present study, it can be suggested that
the anterior drawer and Lachman tests are valuable means
to assess ACL injuries.
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Abstract:

Tibial plateau fractures, intra-articular in nature and caused by high-velocity trauma, constitute approximately 1%

of all fractures. Primary goal in the management of proximal tibial articular fracture to be a stable, congruous,

pain-free, mobile joint. To find out the result of fixation of Sehatzker type-I tibial plateau fracture with

percutaneous cancellous cannulated screw. The present prospective observational study of management of

Schatzker type-I tibial plateau fracture with percutaneous screw fixation was carried out during the period from

May 2019 to June 2020 at the National Institute of Traumatology and Orthopaedic Rehabilitation (NITOR), Dhaka.

Out of 40 initially selected patients, 7 patients did not report for follow-up. Therefore, the result of the study was

based on 33 patients. All the 33 cases were Schatzker type-I tibial plateau fracture. bThe age of the patients

ranged from 20 to 53 years, mean (±SD) being 38.45±1.55 years. 24(72.72%) were male and 9(27.28%) were

female. Road traffic accident 21(63.6%), domestic accident 5(15.2%) and fall from height 7(21.2%). Right side was

affected more, i.e. 20(60.6%). At the final follow-up, all cases were evaluated clinically and radiologically. Plateau

tilting was found in 2 case (6.1%), valgus tilt in 2 case (6.1%), condylar widening in 7 (21.2%) cases, articular step-

off in 8 (24.2%) cases and >50% joint space narrowing in 1 case (3.0%). Less than 50 percent jointspace narrowing

was found in 7(21.2%) cases. Results were graded using Rasmussen’s criteria. The overall results were

satisfactory in 30 (90.9%) and unsatisfactory in 3(9.1%). Considering outcome of treatment, it can be concluded

that percutaneous screw fixation in Schatzker type-1 tibial plateau fracture is a satisfactory method of treatment.

Keywords: Tibial plateau, percutaneous cancellous, cannulated screw
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Introduction

Tibial plateau is the upper part of tibia and is constituted
by lateral and medial condyles separated by intercondylar
eminence. Medial articular facet is oval and lateral one is
more or less circular. These surfaces articulate with
condyles of femur to form the knee joint.

Tibial plateau fractures constitute approximately 1% of all
fractures. They involve the knee joint and usually result
from axial loading in combination with varus/valgus stress

forces. The lateral side of the knee joint is most commonly
injured during road traffic accidents, which results in torn
ligaments, sprains, and fractures of one or both
condyles1,2. Tibial plateau fractures are intra- articular
fractures caused by high-velocity trauma. They are usually
associated with neurovascular injury, compartment
syndrome, compounding of fractures, and crushing of
soft tissues. Associated injuries at and around the knee
joint are more common and severe in patients with
fracture- dislocation. The primary  goal in  the treatment of
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proximal tibial articular  fracture includes restoration of
articular congruity, axial alignment, joint stability, and
functional motion3.

This tibial plateau and the knee joint are very important
for transmission of body weight. Stability and congruity
of the joint is of utmost importance because any
incongruity affects its major function tremendously.
Ligamentotaxis that is traction along the long axis of lower
limb exerts longitudinal force through the ligaments
particularly lateral collateral ligament in case of fracture
lateral condyle, which brings the fracture fragments in
proper position and helps percutaneous screw fixation
without open reduction4,5.Tibial plateau fractures are
usually followed by high-energy trauma. These fractures
are difficult to treat because of the involvement of the
articular surface, the comminution, and condition of the
soft tissues. Internal fixation with locking plates following
the principles of MIPPO (Minimally Invasive
Percutaneous Plate Osteosynthesis) provides effective
and satisfactory fracture reduction with good results in
terms of functional outcome6.

There are several classification systems in tibial plateau
fracture, of which Schatzker et al. (1979) classification
system is more acceptable, which is based on fracture
configuration. Each type of fracture needs particular
management7.

Difficulties with conservative treatment include
inadequate reduction and instability8. Gyling and
Lindholm (1953) stated that degenerative changes
occurred in 55 percent of their cases after conservative
treatment9.

Open reduction and internal fixation may require an
extensive exposure resulting in long operative time,
increased blood loss and devascularizalion of bone
fragments. Nonoperative treatment can result in articular
incongruity and knee instability. An ideal form of
management would be minimally invasive, yet allow for an
anatomic reduction: fixation would be stable enough to
permit early motion10.

At NITOR, we received patients at the emergency and
outpatient departments. Usually the patients come
immediately to the emergency department and within few
days at the outpatient department.

Objective General:

The aims of this study was to find out the result of fixation
of Sehatzker type-I tibial plateau fracture with
percutaneous screw.

Specific:

a) To find out the incidence of Schatzker-I tibial plateau
fracture in different age, sex and side.

b) To find out the functional outcome after minimal
fixation of tibial plateau Schatzker type- I.c)    To find
out postoperative complications.

Methodology Type of study:

This is a prospective observational study.

Place of study:

National Institute of Traumatology and Orthopedic
Rehabilitation, Dhaka.

Period of study: May 2019 to June 2020.

Study population:

All the patients above 18 years of age with tibial plateau
fracture Schatzker Type-1 admitted in the different units
of NITOR.

Sample size:

Due to time limitation and insufficient number of available
patients, a total of 40 consecutive patients who underwent
fixation with percutaneous cancellous screw. Purposive
sampling was followed as per inclusion and exclusion
criteria. 7 patients were drop out. So, a total of 33 patients
were included for evaluation.

Sampling technique

A total number of 40 patients were selected for this
study. Cases were diagnoses on clinical and radiological
basis at the emergency or outpatient department of
NITOR as tibial plateau fracture Schatzker type-1.
During admission the patients were labelled as 1, 2, 3
and so on were treated by ligamentotaxis and
percutaneous screw fixation. Initially, 40 cases were
included in the study. However, among them, 7 patients
did not report in subsequent follow-up visits and were
excluded from the study. So, the final study was done
among the remaining 33 cases.

After completion of data collection it was compiled and
tabulated according to key variables. Analysis of different
variables was done according to standard statistical
method and calculations using scientific calculators &
SPSS version 22.

Data Presentation:

Suitable charts and tables used to present the
observation & result of the study and statistical analysis.
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Results

After an average of 6 months follow-up. The following
findings were compiled.

Table-1

 Age incidence of the study patients

Age group (years) Frequency Percentage (%)

20-30 6 18.18

31-40 15 45.45

41-50 9 27.28

51-60 3 9.09

Total 33 100.0

The age of the patients ranged from 20 to 53 years, mean
(±SD) being 38.45+1.55 years. The commonest age group
was 31-40 years. Out of 33 patients, 15 (45.45%) were in
this group. The second peak was between 41-50 years
(27.28%). The age distribution of the patients are shown
in Table-1.

Table-II

Sex distribution of the patients

Sex Frequency Percentage (%)

Male 24 72.7

Female 9 27.3

Total 33 100.0

Male patients were more frequently affected than female.
Out of 33 patients. 24 (72.72%) were male and 9 (27.28%)
female. The male-female ratio was 2.67:1. The results are
shown in Table-2

Table-III

Causes of trauma

Cause of trauma Frequency Percentage (%)

Road traffic accident 21 63.6

Domestic accident 5 15.2

(fall on the slippery ground,

fall from staircase)

Fall from height 7 21.2

Total 33 100

All the 33 patients presented with a history of trauma
(100%). Out of them 21 (63.64%) had road traffic accident,
5 (15.15%) had domestic accident and 7 (21.21) had fall
from height. The results arc shown in Table-3.3

Table-IV

Time interval between injury and fixation (n =33)

Time interval between injury Number Percentage
andfixation of cases

Within 5 days 0 0.0

11-15 days 8 24.3

Total 33 100.00

Most of the 23(69.7%) patients were operated within 5-10
days of injury, 8(24.3%) were within

11-15 days. Mean injury surgical interval time was 8.1±2.4
days.

Chart 1: Bar diagram showing the walking capacity at 6

months follow up

P
e

r
c

e
n

ta
g

e
 
(
%

)
 

70 .0  
 
60 .6

60 .0  

50 .0  

30 .0  

27 .3

20 .0  9.1

10 .0  
 

3.0

0.0   

Normal (in relation Walking outdoors 

 

Short walks 

 

Walking indoor

to age) at least 1 hour outdoors > 15 

minutes 

only

At 6 months follow-up, out of 33 treated patients, 20(60.6%)
had normal and 13 (39.4%) had decreased walking capacity.
The results are shown in Chart-1

Table-IV

Stability of knee joint at 6 months follow-up

Frequency Percentage

Normal in extension and 30 90.9

20° of flexion
Abnormality in 20° of flexion 2 6.1
Instability in extension < 10° 1 3.0
Instability in extension > 10° 0 0.0
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At 6 months follow-up, among 33 patients, normal stability
of knee joint was found in 30(90.9) patients, abnormality
in 200 of flexion in 2(6.1%) patients and instability in
extension (<10°) in 1(3.0%) patient. The results are shown
in Table-4

Table-VI

Radiological   evaluation  of  tibial  plateau

(Honkonen   and Jarvinen, 1992) at final follow-up

Frequency Percentage

Plateau tilting (degree)

1         None 31 93.9

2         1-5 2 6.1

3         6-10 0 0.0

4         >10 0 0.0

Varus/valgus tilt (degree)

1         None 31 93.9

2         1-5 2 6.1

3         6-10 0 0.0

4         >10 0 0.0

Condylar widening (mm)

1         None 26 78.8

2         1-5 6 18.2

3         6-10 1 3.0

4         >10 0 0.0

Articular step-off (mm)

1         None 25 75.8

2         1-3 8 24.2

3         4-6 0 0.0

4         >16 0 0.0

Degeneration (relative narrowing of   joint space

1         None 25 75.8

2         <50% 7 21.2

3         >50% 1 3.0

4         Obliterated 0 0.0

1= Excellent; 2 = Good; 3 = Fair; 4 = Poor

At the final follow-up, all cases were evaluated clinically
and radiologically with the help from the Department of
Radiology, NITOR. Out of 33 cases, plateau tilting was
found in 2 case (6.1%), valgus tilt in 2 case (6.1%),

condylar widening in 7 (21.2%) cases, articular step-off in
8 (24.2%) cases and >50% joint space narrowing in 1 case
(3.0%). The results of radiological evaluation are shown
in Table-V

Table-VI

Final outcome of management

Results Frequency Percentage

Excellent 25 75.7

Good 5 15.2

Fair 3 9.1

Poor 0 0

Total 33 100.0

Final assessment

Satisfactory  (excellent + good) 30 90.9

Unsatisfactory (fair + poor) 3 9.1

Total 33 100.0

Table-VII shows that the satisfactory result (excellent +
good) was 30(90.9%) and unsatisfactory  (fair) 3(9.1%).

So, among the population we found almost 81.1% to
100.7% satisfactory result by this procedure. It is quite
acceptable outcome.

Among 33 study patients, 25(75.7%) had excellent,
5(15.2%) good and 3(9.1%) fair results.

DISCUSSION

Tibial plateau fracture is not an uncommon problem
encountered in emergency and outpatient department of
a hospital. This is most frequently caused by road traffic
accident and mechanism as due to fall with. According to
Apley and Solomon (1993), tibial plateau fractures are
caused by a varus or valgus force combined with axial
loading11. The major difficulty with tibial plateaufractures
is that they involve the articular surface and the
supporting metaphysis of a major weight bearing bone7.

Schatzker type-I fracture is usually the result of high-
velocity trauma. It occurs in young people, in whom the
cancellous bone of the tibial condyle is very strong and,
therefore, it cleaves rather than crumbles7. The aim of
treating fractures of the tibial plateau is to produce a
painless stable knee with a good range of movement
supported by strong muscles12.

Schatzker type-I tibial plateau fracture can be treated by
ligamentotaxis with percutaneous screw fixation. A total
number of 40 patients were initially included in this study.
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Out of 40, 7 patients did not report after 3rd follow-up. So,
the study was based on 33 patients.

The age of the patients ranged from 20 to 53 years, mean
(± SE) being 38.45±1.55 years. The vast majority of
fractures occur between 31-40 years of age. In this series,
The commonest age group was 31-40 years. Out of 33
patients, 15 (45.45%) were in this group. The second peak
was between

41-50 years (27.28%). In this study, there were 24 (72.72%)
male and 9 (27.28%) female.

In a series by Lansinger et al. (1986), the mean age was 55
years (range: 16-85 years) and 55 percent were male and 45
percent female13. So, there is age difference with this
study. In this study, fracture occurred at a lower age group
than the study by Lansinger et al. (1986)13. This is
probably due to the fact that the average lifespan is lower
in this region than western countries. Other causes may
be that patients of this region have lack of knowledge
regarding traffic rules. Most of the drivers are illiterate,
reluctant to follow traffic rules.

Keogh et al. (1992) found average age as 52 years (range:
22-85 years) and 61.2 male and 38.8 percent female.
Difference was noted between this series and the present
study which may be due to same causes as mentioned
before8.

In a study by Koval et al. (1992), the commonest cause of
trauma was road traffic accident (57.14%). Road traffic
accident was the commonest cause of trauma (63.64%) in
the present series10. The increased incidence of road
traffic accident in this study is probably due to the fact
that high-energy trauma is required for tibia! plateau
fracture. Other causes may be lack of public safety
education and lack of knowledge about traffic rules.In the
present study, the basis of diagnosis was clinical
examination and X-ray of the affected part in both
anteroposterior and lateral views. In this series, all the
cases had tibial plateau fracture, Schatzker type-I.

At review, all the patients were assessed tor pain, range of
motion, stability of the knee joint and final result graded
using Rasmussen’s criteria14.

At follow-up at 24 weeks, there was no complain of pain in
16(48.5%) operatively treated patients, occasional ache
was present in 10(30.3%) operatively and stabbing pain in
certain position in 4 (12.1%) cases.

29(87.9%) had satisfactory walking capacity after
operation. Normal extension of knee and no wasting of
thigh muscles were found in 20(60.6%) patients.

More than 120° range of motion of knee joint obtained in
29(87.9%) patients 24th weeks follow up. Stability of knee
was normal in 30(90.9%) cases.

In the present series, results was observed excellent in
25(75.7%), good in 5(15.2%) and fair in 3(9.1%) patients
and had no poor result. Therefore, 30 (90.9%) patients had
satisfactory (excellent + good) results.

In the present study the result is 30(90.9%) out of 33
patients had a satisfactory result, which is similar to those
reported by Lansinger et al. (1986) - 13 satisfactory out of
14. It is believed that percutaneous screw fixation has an
expanding role to play in the management of Schatzker
type-I tibial plateau fracture and will reduce the
indications for open reduction13.

We found that percutaneous screw fixation for Schatzker
type I fractures is an excellent treatment alternative to
open reduction internal fixation (ORIF) or conservative
management. Percutaneous cancellous screw fixation for
closed tibial plateau fractures is minimally invasive, hence
less morbid. It enables early mobilization with minimal
instrumentation, and achieves satisfactory outcomes
without any anatomical deformity or functional
impairment.

CONCLUSION

The expected ideal outcome after a tibial plateau fracture
is a stable, pain free. non-osteoarthritic knee joint with a
range of motion that is adequate for functional
requirements. Considering all the above points, it can be
concluded that percutaneous screw fixation in Schatzker
type-1 tibial plateau fracture is a satisfactory method of
treatment.
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Abstract

Trauma is a leading cause of death worldwide. A huge portion of trauma patient presented with abdominal trauma

which may be blunt or penetrating. Exploratory laparotomy is a long established treatment for abdominal trauma

especially in penetrating abdominal trauma. Classical signs to do exploratory laparotomy in trauma patient are

peritonitis (involuntary muscle guarding, rebound tenderness), hemodynamic instability or shock, peritoneal

breach or evisceration of omentum/gut. Early exploration needed to prevent further spread of contamination

from damaged hollow viscus or to maintain necessary hemostasis. To save patients life or to make patient risk

free many surgeon wants to do exploratory laparotomy when there is diagnostic dilemma. This diagnostic

dilemma causes non-therapeutic laparotomy. The percentage of this non-therapeutic laparotomy depending on

centre may be up to 40%. The increasing rate of non-therapeutic laparotomy is a burden not only for the patient but

also for the hospital. For this reason non-therapeutic laparotomy is a burning issue globally for the surgeon. This

prospective observational study will be performed in Casualty ward of Chittagong Medical College Hospital over

a period of 6 months. The outcome of this study will aware the surgeons about the incidence, presenting feature

and outcome of  non-therapeutic laparotomy. The result will also help in future policy making or development a

management protocol in abdominal trauma. This study carried out at Chittagong Medical College Hospital from

April 2019 to October 2019 were evaluated 100 patients, who underwent exploratory laparotomy for abdominal

for abdominal trauma. This was a Prospective observational study. Clinical presentation, investigation findings,

preoperative diagnosis, operative findings, amount of blood transfusion and postoperative outcome including

hospital stay are recorded in all cases. All patients were followed up to wound healing. Results were analyzed

using chi-square, Fisher’s exact, and Student  t tests as appropriate. 100 patient with abdominal trauma underwent

exploratory laparotomy, among them 66 for penetrating abdominal trauma and 34 for blunt abdominal trauma.

The number of non-therapeutic laparotomy was 19(19%).  The frequency of non-therapeutic laparotomy in

penetrating abdominal trauma was 15 out of 66(22.7%) and in blunt abdominal trauma 4 out of 34(11.76%). Most

of the patients  presented with peritonitis 14(73.68%). Others are presented with shock 4(21.05%), evisceration of

omentum or gut 2(10.52%), high pulse rate 1(5.26%) or  low GCS 1(5.26%). Among the 19 patients of non-therapeutic

laparotomy, the pre-operative diagnosis are perforation 6(31.57%), liver injury 9(47.36%), splenic injury 2(10.52%),

mesenteric injury 1(5.26%), significant peritoneal collection 5(26.31%).  Operative findings of non-therapeutic

laparotomy patients are gut injury or serosal tear 6(31.57%), liver injury 9(47.36%), splenic injury 2(10.52%),

mesenteric injury 1(5.26%), omental injury 1(5.26%). Post operative outcome of non-therapeutic laparotomy

patients are wound infection 4(21.05%), wound dehiscence 2(10.52%), septicemia 1(5.26%), ARDS 2(10.52%),

SICU 0(0%), Death 0(0%). The average hospital stay was 7.89 day.   In this study we found a high rate of NTL where

the decision of exploratory laparotomy in abdominal trauma was made based on certain clinical features,

abdominal Ultrasonography and X-ray. More over higher rate of NTL in penetrating Abdominal trauma was due to

very low threshold for exploratory laparotomy in these cases due to lack of availability of urgent CT scan,

diagnostic laparoscopy, protocol obligation and medico-legal issue. So it seems that traditional way of decision

making for exploratory laparotomy should be challenged and much scope to think in this issue.

Keywords: Exploratory laparotomy, therapeutic laparotomy and  non-therapeutic laparotomy.
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INTRODUCTION

Trauma is the leading cause of death in the active people
under the age 40 years.1  In 40% of cases hemorrhage is
the main cause of death in abdominal trauma where liver,
spleen and kidney are most commonly injured organs.2,3

Preventable trauma deaths are those where significant
delay occur before hemorrhage is controlled though the
required facilities are there.4 In Penetrating Abdominal
Trauma (PAT) death rate is 52% where as in Blunt
Abdominal Trauma (BAT) death rate is reported 48%.5

Sufficient therapy within the first hour after trauma
significantly increases the patient’s chance for survival.
Thus, diagnostic evaluation and therapeutic procedures
have to be concomitant events performed by a
multidisciplinary team6.   Over the past 40 years, many
changes have occurred in the primary survey and treatment
of patients with abdominal trauma. Traditionally,
exploratory laparotomy is the long-established treatment
for penetrating abdominal trauma.3,7 Here peritonitis,
evisceration of gut and omentum, hemodynamic instability
and significant peritoneal collection on Ultrasonography
or CT-scan are regarded as indicative signs.3,8,9,10 Early
exploration of abdomen is believed to prevent spread of
contamination caused by damage to hollow viscus. It is
also considered necessary for hemostasis and stabilization
of patients by early packing of the abdominal cavity.7

However studies have shown early or mandatory approach
for exploratory laparotomy may result in increasing rate of
NTL that may reach up to 40%3,7,10,11,12 and has gained
the interest of researchers globally to formulate a selective
approach for these patients.7

There is definite protocol for conservative management
of Blunt Abdominal Trauma (BAT) but much lower
threshold for exploratory laparotomy in Penetrating
Abdominal Trauma (PAT). Though some specific
presenting features and investigation findings are crucial
in decision making, still the rate of Non Therapeutic
Laparotomy (NTL) varies centre to canter from 8% - 38%
in both blunt and penetrating abdominal trauma.
3,7,9,10,11,12,13,14 The frequency of non therapeutic
laparotomies can be minimized by offering imaging studies
like contrast enhanced computerized tomography (CT
scan), diagnostic laparoscopy or serial ultrasound scan
along with clinical examination to stable patients or those
who are stabilized after initial resuscitation.3,8,9,12,13,15,16

Non therapeutic laparotomy is not only a burden to
hospital resources but also a source of discomfort and
misery for the patients. It is shown to be associated with
postoperative complications like atelectasis, post-

operative hypertension, wound infection, postoperative
adhesions, intra-abdominal abscesses, incisional hernia
etc.17  However the selective non operative approach in
stable patients with penetrating abdominal trauma has
shown to minimize complications, duration of hospital stay
and cost.3,18,19,20

There is no data from Bangladesh about the rate and impact
of non therapeutic laparotomies in abdominal trauma
patients. This study aimed to determine the frequency of
non therapeutic laparotomies in abdominal trauma patients,
presenting clinical criteria, evaluation of  hemodynamic
status of patients, diagnostic procedures, hospital stay
and the final outcome in terms of morbidity and mortality.

MATERIALS AND METHODS

This is a prospective type of observational study which
was performed on 100 patients who underwent laparotomy
for abdominal trauma from 1st May’19 to 31st October’19
at The Department of Casualty, Chittagong Medical
College Hospital. A protocol was approved by the Ethical
Review Committee and Institutional Review Board at the
Chittagong Medical College Hospital.

Patients eligible for laparotomy for abdominal trauma were
selected according to inclusion and exclusion criteria.
Written informed consent was taken from participants. All
the patients in this study was receive prophylactic
antibiotic before the procedure.

All the patient undergone through X-ray abdomen in erect
posture & ultrasonography of whole abdomen.  All the
investigation done by the radiology Department of
Chittagong Medical College and Hospital or private clinic
for emergency. When the patients were considered for
exploratory laparotomy by the decision of Professor/
consultant of casualty unit, a case record form was used
and a detailed review of the complaints of the patients at
admission was performed. Thereafter, the operative
findings of the patients and their amount of blood
transfusion needed were recorded. After the operative
procedure the post operative outcome with hospital stay
monitored & recorded. The patients were on follow up for
01 months. At the end of the study data were analyzed
and the result of the study was prepared and submitted.

Data were processed and analyzed using computer
software Statistical package for Social Sciences version
16.0 for Windows (SPSS Inc., Chicago, Illinois, USA). All
quantitative data (eg. age, hospital stay etc.) were
expressed by mean and SD (standard deviation) and
analyzed by t-test, ANOVA test. Test of significance P
value < 0.05 was considered as significant.
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RESULTS

Table I

Distribution of trauma events of Exploratory

Laparotomy

Events No. of cases Percentage

Penetrating abdominal trauma 66 66%

Blunt abdominal trauma 34 34%

Total 100 100%

Table 1 shows the distribution of trauma events of
exploratory laparotomy. most of the exploratory laparotomy
done for penetrating abdominal trauma 66%.

Table II

Evaluation of non-therapeutic laparotomy(n=19) for

penetrating and blunt abdominal trauma

No. of cases Percentages

Penetrating abdominal trauma 15 78.9%

Blunt abdominal trauma 4 21.1%

Total 19 100%

Table II  shows the evaluation of  non-therapeutic

laparotomy for penetrating and blunt abdominal trauma.

Most of the non-therapeutic laparotomy done in cases of

penetrating abdominal trauma 78.9%.

Table III

Evaluation of Investigation findings of non-therapeutic

laparotomy(n=19)

Investigations Number Percentages

Ultrasonography 13 68.42%

X-ray 6 31.57%

Total 19 100%

Table III shows the investigation findings of non-

therapeutic laparotomy patients before exploratory

laparotomy. Most of the patient of non-therapeutic

laparotomy 13(68.42%) shows moderate or huge amount

of peritoneal collection with suspected liver or spleen or

gut injury. Some patients 6(31.57%)  shows pneumo-

peritonium on X-ray.

Table IV

Pre-operative diagnosis of non-therapeutic

laparotomy patients(n=19)

Number Percentage

Perforation 6 31.57%

Liver injury 3 15.78%

Spleenic injury 4 21.05%

Mesentaric injury 1 5.26%

Peritoneal collection 5 26.31%

Total 19 100%

Table IV shows the pre-operative diagnosis of the cases
of non-therapeutic laparotomy. 6(31.57%) patient
diagnosed as suspected perforation. Others were
diagnosed as liver or spleenic or mesenteric injury. Some
patient 5(26.31%) underwent exploratory laparotomy for
significant peritoneal collection.

Table V

Evaluation of Operative findings of non-therapeutic

laparotomy patients(n=19)

Number Percentage

Gut injury(serosal tear) 6 31.57%

Liver injury 9 47.36%

Spleenic injury 2 10.52%

Mesentaric injury 1 5.26%

Omental injury 1 5.26%

Total 19 100%

Table V shows the per-operative findings of the patients
of non-therapeutic laparotomy. Most of the patients
9(47.36%) had liver injury which donot need any
procedure. In other cases found gut injury(serosal tear) or
liver or splenic or mesentaric injury which did not need
any procedure.
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Presenting symptoms

Figure I shows the presenting symptoms of the patients
of non-therapeutic laparotomy.
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Most of the patient presented with peritonitis 14(57.89%).
Others were presented with evisceration of omentum
2(10.52%), shock 4(21.05%), high pulse rate 1(5.26%) and
low GCS 1(5.26%).

Table VI

Hospital stay of non-therapeutic laparotomy

cases(n=19)

Number Percentage

Upto 7 days 10 52.63%

8-14 days 6 31.57%

>14 days 3 15.78%

Average hospital stay following non-therapeutic laparotomy
was 7.9day.

DISCUSSION

Despite the advent of technology exploratory laparotomy
is long been practiced for management of abdominal trauma
safely. Over the last few decades management of blunt
abdominal trauma is mostly shifted towards conservative
approach. But a confident decision making for
conservative treatment is not much explored for
penetrating abdominal trauma (PAT) rather exploratory
laparotomy is an usual practice here.7 In this situation
surgeons feel a bit unsafe due to knowledge gap, lack of
strong evidence and also for legal and hospital protocol
constrains. This type of attitude is more marked in those
countries where there is lacking        of advanced diagnostic
tools like Spiral CT-scanner at emergency department or
even where the availability of ultrasonography (USG) is
not ensured all the time. Clinical assessment of presenting
feature of a trauma patient sometimes may be the only tool
for decision making. In this situation a high rate of NTL is
reported. Clinical assessment of presenting feature
together with abdominal USG findings based decision
making resulted in 33.33% NTL in this study which is
quite high. Similar result was reported in the study of Arikan
S et al. (2005).8 Mandatory exploratory laparotomy in
penetrating abdominal trauma (PAT) resulted in high rate
of NTL.7,10

In this study we found that PAT was the mode of injury in
78.9% of NTL cases. The study of Dayananda KSS et al.
(2017) found that in mandatory laparotomy cases, NTL
rate is about 15 – 33% .10 and in study of George C et al.
(2001) this rate is about 47% when routine laparotomy is
considered for gunshot abdominal injuries.

Our study also reveals that the conventional indications
for exploratory laparotomy like unstable hemodynamic
status, peritonitis, evisceration of gut and omentum and
significant peritoneal collection on USG are not highly
reliable guide for decision making. In our study NTL rate
was high in peritonitis both BAT and PAT which were
15.8% and 52.6% respectively. In study of Riger BS et al
(2010), the rate of negative laparotomy was 54.8% when
peritonitis was the indication of abdominal exploration
and in case of isolated penetrating injury NTL rate was
29% due to peritonitis.9 These reveals that peritonitis is a
confusing parameter in both BAT and PAT.

Significant peritoneal collection on Ct-scan in BAT resulted
in NTL in 27.4% and 9.6% in false FAST cases in the study
of Riger BS et al (2010) 9 . Where as in our study, NTL was
about 21.1% in BAT and 36.8% in PAT when Significant
peritoneal collection on abdominal USG was considered.
So Significant peritoneal collection is not always helpful
to avoid NTL. The study of Iqbal M et al . (2015) tried the
local wound exploration as an indication for exploratory
laparotomy. Here the NTL rate was 52.2%. 10 Thus this
indication is also questionable.

Hemodynamic instability resulted in NTL in 34.8% in all
trauma patient in report of Iqbal M et al(2015) 7 and 28.8%
of PAT in study of Riger BS et al (2010) .9  Our study also
revealed almost similar results.

In study of Biffl et al. (2015) 8 revealed no significant intra
abdominal injuries in 29% cases when indication was
evisceration of gut or omentum that was comparable in
our study (21.1% in PAT).

It is clear that traditional approach exploratory laparotomy
in trauma patient is increasing the hospital stay, mortality
and morbidity and total health cost burden of the country.
This concern is reflected in other similar studies too.10 So
more meticulous and well designed multicentre based study
is very crucial to develop the way of clinical assessment
and a guideline to identify the actual indications of
exploratory laparotomy in PAT as well as BAT.

CONCLUSION

In this study we found a high rate of NTL where the
decision of exploratory laparotomy in abdominal trauma
was made based on certain clinical features, abdominal
Ultrasonography and X-ray. More over higher rate of NTL
in penetrating Abdominal trauma was due to very low
threshold for exploratory laparotomy in these cases due
to lack of availability of CT scan, diagnostic laparoscopy,
protocol obligation and medico-legal issue. So it seems
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that traditional way of decision making for exploratory
laparotomy should be challenged and much scope to think
in this issue.

RECOMMENDATIONS

A large multicenter prospective observational studies with
greater number of patients are needed to decrease the
frequency of non-therapeutic laparotomy and to formulate
a treatment protocol for the management abdominal trauma.

LIMITATIONS

1. This study was performed in a selected population of
Casualty department of Chittagong Medical College
and Hospital for a period of six month. Therefore, the
sample lacks representation of the population.

2. Limited sample size with short period.
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Pattern of Sports Injury among

Adolescent Cricket Players in Dhaka

City:  A Cross-sectional Study

 Mahmuda Akter1, Md. Juel Haque1, Md. Golam Sarwar2, Mst Sabnam Saila Sharmin3, Md. Nazrul

Islam4, Md. Nur Alam5,  Foisal Md. Mosiul Alom1

ABSTRACT:

To evaluate the percentage of sports injuries among adolescent cricket players to check the type or nature of

sports injury, to identify the severity of sports injury, to identify the occurrence and body part of the injury.  A

quantitative cross-sectional study design was chosen to achieve the objectives of the study. The subject was

selected through purposive sampling technique from the injuries cricket players who trained in BKSP, Musco,

Sheikh Rasel, and other clubs by using a semi-structured questionnaire. The data was analyzed using SPSS

version 25.  A total of 190 participants the mean age were 16.11 years and the range was 11 to 19 years. And

those who experience regional injury, 47.51% had upper limb injury, with 73.3% of males and 26.7% of females.

In the case of lower limb injury, 29.84% had it, with 66.6% of males and 33.3% of females., while in the case of

trunk and back injury, 68.3% of males and 31.7 of were female out of 22.65% had it. Shoulder joint injury (23.50%)

and finger impact injury (22.50%) were more common in this study than rotator calf damage (9.80%), shoulder

dislocation (8.80%), thrower elbow (15.70%), shoulder impingement (5.90%), and other upper limb injuries

(13.70%). Lower limb ankle sprain (19.40%), others (19.40%), and quadriceps strain (17.70%) were all more

common among participants than hamstring injury (12.90%), groin strain (16.10%), patellar tendon (6.50%), and

medial meniscus damage (8.10%). The low back injury was more common among participants (71.40%) than

side strain (19.00%) and other trunk and back injuries (9.50%) in the trunk and back. In this study, 1.0% of

wounded individuals had a concussion, 7.6% of participants experienced laceration/abrasion, and 18.3% of the

individuals suffered a strain/muscle injury. 28.9% of individuals had a sprain/ligament injury, 1.5% had a Meniscus

injury, and 2.5% (n=5) suffered a fracture. Tendinopathy affected 5.6 % of participants, dislocation/Subluxation

affected 4.1% of participants, contusion/hematomas affected 7.6 % of affected  7.1% of participants, and overuse

injury-affected 10.2 % of participants 2.0% participants had opened wound and 1% participants had nerve injury.

Among the participant 14.20% of injured participants reported severe pain, 35.80% reported moderate pain,

23.20% reported light pain, and 26.8% reported no pain.   This study demonstrated that shoulder joint injury,

impact injury of a finger, ankle joint sprain, and low back injury were more common. The most common nature

of the injury was sprain and strain. More research should now be undertaken on sports-related injuries of the

cricketers, with an emphasis on larger sample sizes and response rates to be able to generalize the results

and conclusions.

Key Words: Sports injury, Pattern, Adolescent, Cricket
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INTRODUCTION:

Sport is the best way to delight in the world. In sports,
cricket is the most popular game in Bangladesh, and day
by day, it is gaining importance in all South East Asian
Countries (Sathya and Parekh, 2017). Sports injury is an
injury that occurs as a result of participation in organized
practice or games. Sports participation is assumed to be
beneficial to health. Inevitably, injury is a potential outcome
of participation and an important public health problem.
Sports injuries are injuries that occur in athletic activity. In
many cases, these types of injuries are often due to overuse
or acute trauma of a part of the body when participating in
a certain activity. Patterns of sports injuries mean type or
nature, severity, and occurrence of sports injury. In
Bangladesh, cricket is a favorite game, and many
adolescent players like to play cricket and participate in
many games like under fifteen, and so. There are millions
of adolescent throwing athletes worldwide. Adolescent
players are players whose ages are between 11 to 19. There
are several factors like the presence of growth of cartilage
which is less resistant to repetitive micro-injury than a
mature adult counter’s part, and skeletal immaturity
aggressive training decreased flexibility because of a
pronounced growth spurt, the tendency to take experiments

and risk during the sports and finally physiological
response to exercise differently in adolescent class, so
adolescent was more vulnerable to injury.

In sports, cricket is a dynamic sport where many abstract
skills and movements are involved, so the players are
guaranteed that their bodies are kept in shape and strong
(Dube Gundani and Rastogi, 2018). Adolescent cricket
players need to know the patterns of sports injury for
ensuring that their bodies are kept fit and strong, and it is
important to know which type of injury can be happened
like sprains, strains, and concussions. We also need to
know the severity of injury and parts of bodies. There are
many studies available about cricket injury at the
international level, but only very few studies available in
Bangladesh. (Zaman, 2012) a young age, like adolescent
cricket players, Regular team sports participation has well-
documented health benefits by improving physical fitness,
socialization, and other health-related behaviors (Salatkaitë
et al. 2016). Sport is for their enjoyment and health and
professional development, so injury surveillance in cricket
has been undertaken for almost a decade. (Dube Gundani
and  Rastogi, 2018). Sport is a common cultural element of
modern societies and widespread recreational activity for
adolescents. For education and socialization, sports play

a significant role also sports play a significant role for
patriotism and community spirit, recreation and health
enhancement, and also in well-being and entertainment.
There are many good things and advantages on health for

the adolescent player who is playing sports, they are low
risk of obesity, cardiovascular disease, hypertension,
diabetes and improving physical fitness to name a few

and the number of people participating in sporting activity
is on the rise over last few decades. Psychometric mood
and perceived stress indicators provide useful information

in terms of explaining injury risk in athletes (Galambos et
al., 2005) Illness surveillance and systematic injury are
prerequisites to effective protection of athlete’s health. In

athletics issues, sports injuries reports across the spectrum
of games remain valuable. All athletes by participation in
sports also entail a risk of injury, right from the professional

level sports persons down to the amateurs. Injuries in
youth sports account for substantial morbidity and cost.
Sports injuries result from acute trauma or repetitive stress

associated with athletic activities. In many cases, these
types of injuries are due to overuse of a part of the body
when participating in a certain activity. Risk factors for

injury specifically related to adolescents include the
presence of growth cartilage, the existence of muscle
imbalance, and pressure to competed spite pain and fatigue

(Stein & Micheli, 2010). The increase in injury risk is of
particular concern at younger levels as research has shown
that adolescent cricket injury risk is higher than that in

adult cricketers. (Pote, 2018). In cricket, injuries can occur
in all activities of the game, like bowling, batting, or fielding.
(McLeod et al. 2020). Among adolescent cricketers, bowlers

are mostly affected by the injuries in cricket. (Rahman, et
al., 2019). The younger players suffered most of the first-
time injuries, and they also sustained slightly more injuries

than the older players.

RESEARCH METHODOLOGY:

This was a cross-sectional study. The study site was

NITOR, but data was collected from BKSP, City club, and
other clubs in Dhaka city and another city. Players who
had injuries by playing cricket and training sessions in

between last one years. The study population was cricket
players of Bangladesh Krira Shikkha Protishtan, Sheikh
Rasel Cricket Academy, Musco Sakib Cricket Academy,

Mirpur cricket academy, Abahani Cricket Academy,
Bangladesh Police Cricket Academy, and the Dhaka City
Clubs. Players who had injuries by playing cricket and
training sessions in between the last year.
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RESULTS:

Socio-Demographic variables and life style and physical

factor : The study was conducted by 190 participants of
both males and females in Bangladesh. Participants’ mean
age was 16.11(SD±1.8) Years. The minimum range was 11
and the maximum was 19. Among the participant, the
greater number were the range of 14-16 and the number
was 126. Among the age group, 11-13 years were 8.4%, 14-
16 years were 66.3% and 17-19 years were 25.3%.Among
190 participants 65.30% (n=124) were male and 34.70%
(n=66) were female. Within 190 respondents 21.60% (n=41)
were Graduation, 25.80% (n=49) were Higher School
Certificate, 33.20% (n=63) were Secondary School
Certificate, 16.30% (n=31) were Junior School Certificate
and 3.20% (n=6) were Primary School Certificate. Among
190 respondents 68% (n=129) were Urban, 18% (n=34)
were Peri-urban and 14% (n=27) were Rural. The fathers’
occupations were 37.90 % (n=72) job, 31.10 % (n=59)
business, 14.70 % (n=28) Farmers, 1.10 % (n=2) retired,
0.50 % (n=1) sports, and 14.70 % (n=28) others among 190
respondents.Among 190 respondents mothers’ occupation
86.80% (n=165) were housewife, 2.10% (n=4) were
business, 5.3% (n=10) were job and 5.8% (n=11) were
others.Among 190 respondents 79% (n=151) were normal
BMI, 16% (n=30) were underweight and 5% (n=9) were
overweight.Among 190 participants 65% (n=123) had a
history of the previous injury and 35% (n=67) participants
didn’t have any history of the previous injury.

Preventive measure related factors

Among 190 participants 95.80% (n=182) had done warm-
up always before training, 3.70% (n=7) participants had
done warm-up often before training and 0.50% (n=1)
participants had done warm-up sometimes before training.
Among 190 participants 97.90% (n=186) had done warm-
up always before cricket match, 2.10% (n=4) participants
had done warm-up often before a cricket match. Among
190 participants 96.30% (n=183) had done cool down
always after training, 2.10% (n=7) participants had done
cool down often after training and 1.60% (n=1) participants
had done cool down sometimes after training. Among 190
participants 95.35% (n=181) had done cool down always
after a cricket match, 4.20% (n=8) participants had done
cool down often after cricket match and 0.50% (n=1)
participants had done cool down sometimes after a cricket
match. Among 190 participants 48.90% (n=93) had used
always special equipment during Cricket Match or Training,
15.30% (n=29) participants had used often special
equipment during Cricket Match or Training, 3.70% (n=7)
participants had used sometimes special equipment

During Cricket Match or Training and 32.10% (n=61)
participants had never used special equipment During
Cricket Match or Training. Among 190 participants 0.50%
(n=1) had never maintained preventive measures during
playing cricket, 4.20% (n=8) participants had to maintain
preventive measures during playing cricket at sometimes,
27.90% (n=53) participants maintaining preventive
measures during playing cricket at often, 67.40% (n=128)
participants had maintaining always preventive measure
during playing cricket. Out of 190 participants, 7.90 %
(n=15) did core stability and strengthening occasionally,
28.90 % (n=55) did core stability and strengthening
frequently, and 63.20 % (n=120) did core stability and
strengthening consistently. during playing cricket at often,
67.40% (n=128) participants had maintaining always
preventive measure during playing cricket. out of 190
participants, 7.90 % (n=15) did core stability and
strengthening

Circumstances of playing-related factors

Among 190 participants 7.40% (n=14) were wicket keeper,
32.60% (n=62) participants were all-rounder, 12.10% (n=23)
participants were spin bowler, 21.10% (n=40) participants
were fast bowler, 26.80% (n=51) participants were batsman.
Among 190 participants 13.20% (n=25) were practiced 4
days a week, 66.80% (n=127) participants were practiced 5
days a week, 20.00% (n=38) participants were practiced 6
days in a week. Among 190 participants 74.20% (n=141)
practiced 3 hours per session, 20.00% (n=38) participants
were practiced 4 hours per session, 5.80% (n=11)
participants were practiced 5 hours per session

Anatomical site of injury-related variable

In this study, 73.16% (n=139) of the 190 individuals were
injured, whereas 26.48 % (n=51) were not injured. There
were 47.51% of injured individuals with upper limb injuries,
28.84% with lower limb injuries, and 22.65% with trunk
and back injuries. Upper limb injury, 73.3% were male and
26.7% were female. In the case of lower limb injury, 66.6%
were male and 33.3% were female (figure 24), while in the
case of trunk and back injury, 68.3% were male and 31.7
percent were female. Batsmen accounted for 23.3 % of
those with upper limb injuries, while fast bowlers made up
19.8%, spin bowlers made up 17.4%, all-rounders made up
32.6 %, and wicket-keepers made up 7%. 24.1% of
participants with lower limb injuries were batsmen, 24.1%
were fast bowlers, 7.3% were spin bowlers, 42.6% were all-
rounders, and 1.9% were wicket-keepers. 17.1% of
individuals with upper trunk and back injuries were
batsmen, 24.4% were fast bowlers, 7.3% were spin bowlers,
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43.9% were all-rounders, and 7.3% were wicket-keepers.
Shoulder joint injury (23.50%) and finger impact injury

(22.50%) were more common in the upper limb than rotator

calf injury (9.80%), shoulder dislocation (8.80%), thrower

elbow (15.70%), shoulder impingement (5.90%), and other

upper limb injuries (13.70%). Lower limb ankle sprain

19.40%, others 19.40%, and quadriceps strain 17.70% were

more prevalent among participants than hamstring injury

12.90%, groin strain 16.10%, patellar tendon 6.50%, and

medial meniscus damage 8.10%. The low back injury was

more common among participants (71.40%) than side strain

(19.00%) and other trunk and back injuries (9.50%) in the

trunk and back.

Nature of injury related variables

In this study, 1.0% of wounded individuals had a

concussion, 7.6% of participants experienced laceration/

abrasion, and 18.3% of the individuals suffered a strain/

muscle injury. 28.9% of individuals had a sprain/ligament

injury, 1.5% had a Meniscus injury, and 2.5% (n=5) suffered

a fracture. Tendinopathy affected 5.6 % of participants,

dislocation/Subluxation affected 4.1% of participants,

contusion/hematomas affected 7.6 % of participants, heat

injury-affected 2.5% of participants, bruises affected 7.1%

of participants, and overuse injury-affected 10.2 % of

participants 2.0% participants had opened wound and 1%

participants had nerve injury. In our findings, 7.90% of

injured participants had a deltoid muscle injury/strain,

18.40% had a quadrates lumborum injury/strain, 7.90%

had a hamstring injury/strain, 7.90% had a calf muscle

injury/strain, 7.90% had a Supraspinatus muscle injury/

strain, 13.20 percent had a gluteus injury/strain, 10.50%

had a rotator calf muscle injury 10.50% participants had

adductor group of muscles injury/strain, 5.30% participants

had trapezius muscle injury/strain, 7.90% participants had

quadriceps muscle injury/strain and 2.60% participants

had common extensor muscle of elbow injury/strain.

Among the participant 14.20% of injured participants

reported severe pain, 35.80% reported moderate pain,

23.20% reported light pain, and 14.20% reported no

discomfort.

Severity of sports-related variable

Among 190 participants 14.20% (n=) severity of the pain

were severe, 35.80% (n=) participants pain were moderate,

23.20% (n=) participants pain were mild, and 26.8% (n=)

participants had no pain.

Distribution of percentage of injury (n=190)

73%

27%

Percentage of injury

Injured No injured

Fig.-1:  Distribution of percentage of injury

Fig.-2:  Distribution of site of injury

Distribution of site of injury

Distribution of participants according to the severity of

pain

Fig.-3: Distribution of participants according to the

severity of pain.

26.80%

23.20%

35.80%

14.20%

No Mild Moderate Severe

26.80%

23.20%

35.80%

14.20%

No Mild Moderate Severe
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Distribution of participants according to the nature of the
injury

Table-I

Distribution of participants according to the nature of

the injury

Factors Frequency (n) Percentage  (%)

Nature of injury

Concussion 2 1.0%

Laceration/Abrasions 15 7.6%

Strain/Muscle injury 36 18.3%

Sprain/Ligament injury 57 28.9%

Meniscus injury 3 1.5%

Fracture 5 2.5%

Tendinopathy 11 5.6%

Dislocation/Subluxation 8 4.1%

Contusion/Hematomas 15 7.6%

Heat injury 5 2.5%

Bruises 14 7.1%

Overuse injury 20 10.2%

Open wound 4 2.0%

Nerve injury 2 1.0%

Total 197 100.0%

DISCUSSION

The study was conducted on 190 adolescent cricket
players and there was 124 (66.3%) male and 66 (34.7%)
female who play in a different club in Bangladesh. After
conducting the study, the following results were found
from analysis. And this result was compared to other
cricket-playing countries and some research which was
conducted in Bangladesh. The mean age of the participants
in this study was 16.11 years and the minimum age was 11
years and the maximum was 19 years. According to Rahman
et al, (2019) the mean age of the cricketer was 19. According
to Dube A, (2018) the mean age of the cricketer was 16.4
years. According to Gregory Batt and Kerslake, (2004) the
mean age of the cricketer was 15.3 years. According to
Noorbhai et al, (2012), the mean age was 15.6 years.
According to Stretch and Venter (2005), the mean age was
16.8 years. In Australia, the age range was 13-19 years
(Dennis et al., 2005). According to Rashaduzzaman et al,
(2019), the mean age was 16.94 years As per study analysis
showed 26.8% (n=51) were batsman, 21.1% (n=40) were
fast bowler, 12.1% (n=23) were spin bowler, 32.6% (n=62)

was all-rounder (both bowling and bating), 7.4% (n=14)
were wicket-keeper. According to Rahman et al, (2019), the
incidence of the injury of bowlers was 60% (n=60) which
was greater than batsman 30% (n=30) and all-rounder 8%
(n=8) and wicket-keepers 2% (9n=2). According to Olivier
B. (2013), in a South African study on international cricket
players, it was found that the highest percentage (27%) of
injury was bowling and a high number of injuries were
sustained during the bowling action (94%) in this study.
According to stretch, (2014), the incidence of the injury at
bowlers was 47% which was greater than batsmen 29.8%
and fielders (22.8%). He also mentioned that 66.6% injury
was recurred.29.8% of them was from the previous season
and 36.8% of them were from the same season. The
incidence of sports injuries was 2% for wicket keepers.
According to pote and Christie, (2018) found that bowling
workloads are associated with injury in adolescent fast
bowlers so fast bowlers most injured than batsmen and
wicket keepers. According to Dannie, there was a constant
relationship between high bowling workload and injury.
According to Blanch et al, (2015) found that younger
bowlers (less than 22 years old) were more injured than
other ages, can be said that adolescent bowlers get more
injured and it may be for their bone & ligament not fully
developed and it may be for high workload than others.
According to our results, 49.27% (n=101) was upper limb
injury, 30.25%(n=62) was lower limb injury, 20.48% (n=27)
was trunk and back injury. In South African adolescent
cricketers 34% injured were sustained to the upper limb,34%
to the lower limb, and 31% to the back and trunk (MH
Noorbhai,2012). According to Stretch (2014), the pattern
of injury of adolescent/schoolboy were found 26% to the
upper limb, 38% to the lower limb, and 33% to the back
and trunk. In this study we found nature of injuries of
participants 1.00% had a concussion, 7.60% had laceration/
abrasions, 18.30% had strain/muscle injury, 28.90% had
sprain/ligament injury, 1.50%) had meniscus injury, 2.50%
had a fracture, 5.60% had Tendinopathy, 4.10% had
dislocation/Subluxation, 7.60% had contusion/hematomas,
2.50% had heat injury, 7.10% had bruises,10.20% had
overuse injury,2.00% had an open wound, and 1%  had
nerve injury.

In our study, the most common nature of injury among
adolescent players was sprain 28.9% (n=57) and the strain
was 18.31% (n=36). In Zimbabwe found two most common
nature of injuries among cricketers was sprain (45%) and
strain (30%) compared among fractures, dislocation,
wounds, and others (Dube et al,2018). Similar findings to
the present study were found in line with those of
(Stretch,2014), (Kumar et al,2015), (Das et al,2014.) Inside
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the study, among injured participants, 23.50% was
shoulder joint injury, 9.80% was rotator calf injury, 8.80%
was shoulder dislocation, 15.70% was thrower elbow,
22.50% was impact injury to a finger, 5.90% was shoulder
impingement and 13.7% was others injury. According to
Stretch (2005), upper limb injuries account for 34.1% of all
45 injuries. Finger injuries account for 13.6% and 7.1%
were shoulder injuries. According to Frost et al. (2012), in
New Zealand, the upper limb accounted for 17.8% and
14.9% injury. 26.8% upper limb injury (Stretch, 2014). In
this study, the percentage was 26.3 for fractures of
phalanges. 10.5% had tendinitis, 15.8% had rotator cuff
injury, 52.6% had shoulder pain, and 1.8% had shoulder
instability.

According to Zaman (2012) among 31 participants, 3
(9.68%) had a hand injury and finger injury which include
2 (6.5%) had MCP injury on the other hand in his study,
finger injury about 26.3% (Fracture of phalanges). In India,
the injury incidence in cricketers was 1.24 per ten thousand
hours to play (Dhillon et al, 2012). In this study among 190
participants 12.90% hamstring injury, 16.10% groin strain,
17.70% quadriceps strain, 6.50% patellar tendon injury,
8.10% medial meniscus injury, 19.40% ankle sprain, and
19.40% others injury at the lower limb. In New Zealand,
47.3% of injury accounted for in lower limbs, where the
knee was 11.2%, the thigh was 10.8% (Frost et al., 2012).
Graduation was achieved by 21.60% of the 190
respondents, followed by Higher School Certificate by
25.80%, Secondary School Certificate by 33.20%, Junior
School Certificate by 16.30%, and Primary School
Certificate by 3.20%. As a result of this investigation, the
highest proportion of people with higher education
credentials was 33.20%. The National Federation of State
High School Associations data showed that between 1988
and 1998 participation in girls  high school sports has
risen, nearly 40% of the female participants were below
graduation level (Powell & Foss, 2000). According to the
finding 190 participants, 14.20% had severe pain, 35.80%
had moderate pain, 23.20% had mild pain and 14.20% had
no pain. According to Noorbhai et al, (2012), the pain was
more severe to the batsman (30%) than bowlers (23%) and
7% wicket-keeper. Male suffered 73.3% upper limb injuries,
66.6% lower limb injuries, and 68.3% trunk and back injuries
whereas females suffered 26.7% upper limb injuries 33.3%
lower limb injuries,31.7 trunk & back injuries. According
to William et al. (1998), a higher number of injuries were
seen in males 55% compared to females 37%. In our study,
we found some significant relationship such as the
relationship between the severity of injury/pain with the
age group of the participant (P=0.009), the relationship

between the severity of injury/pain with the gender of the
participant (P=0.000). the relationship between trunk and
back injury right with the previous type of injury (P=0.002).
the relationship between the severity of injury/pain with
the previous type of injury (P=0.000).

RECOMMENDATION:

The field of sports physiotherapy is flourishing day by
day. Injuries are very common in sports and also in cricket,
and also the demand for physiotherapy increases as the
day progresses. In recent years the role of physiotherapy
become more specific and the therapist conduct more and
more research and designed so many clinical trials in the
sports injury sector. The physiotherapist plays role in both
the prevention and management of sports injury. Today
cricket demands greater physical effort for players during
their vital stage in their careers. It was the duty of the
players, medical support team, and the administrators to
put in place measures to ensure that unnecessary injuries
do not prevent players from reaching their full potential.
This study was more important to key role players, as it
provides details of the effect of practice and matches, the
role of the players in the team, and the mechanism, nature,
site of injury to players at different ages and levels of play.
To understand further the incidence and nature of injuries,
it is recommended that research is carried out to assess
the number of injuries sustained about the exposure time
to training, practice, and matches for a junior and
international player. In this study, the shoulder, ankle was
also at risk of injury. If team management takes proper
steps to prevent injuries of those regions, then the
incidence of recurrence of injury will be reduced. Finally,
the differences in injury patterns between adolescents
and adults, more research will help prevent adolescent’s
injury and will be helpful for their professional carrier as a
cricketer and also might play a vital role in improving the
professional efficacy.

CONCLUSION:

The overall aim of this study was to find out the pattern of
sports injury among adolescent cricket players in
Bangladesh. The study represents that more participants
were injured. Among the age of the participant, the greater
number was the range of 14-16 years. Among the injured
participants male was more compared with female and in
educational background Secondary School Certificate was
more injured compared to others. A more concise overview
reflects the regional upper limb, lower limb, and trunk &
back injury where upper limb injury was more common
between adolescent cricketers. Among the participants,
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the all-rounder was more injured compared with other
positions of playing. In the upper limb shoulder, the joint
injury was a more common site compared with others and
an Ankle sprain was a more common sight in the lower
limb. The study showed that sprain and strain was more
common nature of injury among adolescent. This study
also found the Association of the severity of injury/pain
with the Age group of the participant, the severity of injury/
pain with the gender of the participant, the severity of
injury/pain with the previous type of injury, and the
severity of injury with a range of warm-up before a cricket
match.
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Diagnostic Performance of X-ray & MRI

in the Evaluation & Staging of Bilateral

Avascular Necrosis of Femoral Head
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Abstract

The femoral head’s avascular necrosis (AVN) is characterized as bone cellular death brought on by a loss of

blood flow for any reason. Males are affected more commonly than females, and it affects people at a younger

age. X-Ray is most available & cheaper modality & MRI is a non-invasive & reliable imaging modality for early

detection of AVN.  To evaluate & compare the role of X-Ray and MRI in the diagnosis of bilateral avascular necrosis

of femoral head.  This cross sectional study was conducted in Department of Radiology & Imaging, National

Institute of Traumatology and Orthopaedic Rehabilitation (NITOR), Dhaka.50 clinically suspected patients of bilateral

avascular necrosis of femoral head, in both gender came at NITOR OPD, who were referred to Department of

Radiology and Imaging, during the one-year period e.g. July 2021 to July 2022, were included in the study. Informed

consent was obtained. Most common stage of AVN was found to be stage III 51.0% followed by stage I 3.0%, stage

II 32.0% and stage IV 14.0%. Sensitivity for X-ray was found 33.3 in stage I, 59.4% in stage II, 82.4% in stage III and

92.9% in stage IV. Sensitivity for MRI was found 66.7 in stage I, 87.5% in stage II, 96.1% in stage III and 100.0% in

stage IV. MRI was found to have a greater sensitivity than X ray.  MRI is more sensitive and specific than plain X-

ray for early detection & staging of bilateral AVN of femoral head & it should be used for confirmation,follow-up

and surgical intervention.

Key word: Avascular Necrosis of Femoral head (AVN), Stages of AVN, MRI, X-ray, National Institute of Traumatology

and Orthopaedic Rehabilitation (NITOR).
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INTRODUCTION

Avascular necrosis (AVN) of the femoral head is defined
as cellular death of bone caused by loss of blood supply
for any reason. It affects individuals at a younger age, and
males are affected more frequently than females. Magnetic

resonance imaging is said to be highly sensitive and
specific for AVN diagnosis, and it aids in early detection.1

The femoral head usually the anterolateral aspect
immediately below the weight-bearing articular surface is
most commonly involved, as it is the site of the greatest
mechanical stress, directly affecting the lateral epiphyseal
arteries.2It mainly affects the age of late 30s and early 40s.
It is initially unilateral with progression to bilateral
involvement in up to 72% of patients.3 Avascular necrosis
of the femoral head (AVN) is an increasingly common cause
of musculoskeletal disability, and it poses a major
diagnostic and therapeutic challenge. During this COVID
pandemic, AVN has become one of the post treatment
complications of corticosteroid misuse/over use. Although
patients are initially asymptomatic, AVN usually
progresses to joint destruction, requiring total hip
replacement, usually before the fifth decade. Bilateral
avascular necrosis of femoral head results generally
systemic causes, e.g. corticosteroid use, pancreatitis,
alcoholism, radiation, sickle cell disease, trauma involving
both hip, infiltrative diseases etc. Femoral head is the most

VOL. 37, NO. 1, JANUARY 2022 53



commonly affected site and patients usually present with
hip and referred knee pain.

The aim of diagnostic imaging procedures in avascular

femoral head necrosis is to provide the patient with a stage-
adapted therapy. Plain x-ray is more available, cheaper &
first imaging approach of choice.

CT scans can be particularly useful to exclude subchondral
fractures. MRI is non-invasive, highly sensitive, and
commonly used imaging modality.4 The principal role of

MR imaging is in establishing the diagnosis of AVN in
symptomatic patients before radiographic changes become
apparent. MR imaging can also detect early  stages of

AVN in high-risk, asymptomatic patients or in the
asymptomatic contralateral hips of patients with known
AVN.5 Bone marrow edema, joint effusion etc have been

well correlated with progression of the disease.6 It was
expected that, results of this study would encourage
further research in larger scale, which in turn help the

clinicians to take prompt decision & early management of
bilateral AVN of femoral head.

Methodology

This cross-sectional study was conducted in Department
of Radiology & Imaging, National Institute of
Traumatology and Orthopaedic Rehabilitation (NITOR),

Dhaka.50 clinically suspected patients of bilateral
avascular necrosis of femoral head, in both gender came
at NITOR OPD & were referred to Department of Radiology
and Imaging, during the one-year period e.g. July 2021 to
July 2022, were included in the study by taking the written
and explained consent. All details of the patients like age,
sex and staging system based on the consensus of the
Subcommittee of Nomenclature of the International

Association on Bone Circulation and Bone Necrosis
(ARCO). The sensitivity and specificity were calculated.
Following proper informed consent, 50 patients who had

risk factors and were clinically suspected to have bilateral
AVN of femoral head were evaluated by both plain x-ray
and MRI and staged according to modified Ficat and Arlet

classification.

RESULT

Table 1 shows that more than one third (36.0%) patients

belonged to age 41-50 years, followed by 31- 40 (26%).
Majority of patients with bilateral AVN of femoral head
shows male preponderance with male to female ratio 4:1.

Table 2 shows that more than half (52%) patients was
found in idiopathic followed by 11(22.0%) in aspirin &

other NSAIDs use. Table 3 shows that most common stage

of AVN was found to be stage III 52.0% followed by stage
I 8.0%, stage II 28.0% and stage IV 12.0%. In X-ray findings,
64.0% subjects was found sclerotic lesion, 52.0% lytic
lesion, 48.0% collapse, 40.0% osteophytes, 38.0%
osteopenia and 22.0% crescent sign (Table-4). In MRI
findings, 92.0% subjects was found in bone marrow edema,
84.0% in double line sign, 72.0% in joint effusion, 60.0% in
contour loss and 24.0% in reduced joint space (Table-5).
Table 6 shows that 26 subjects were found in stage III
among them 23 cases were detected by X ray and 25 cases
were detected by MRI. Sensitivity for X-ray was found
25.0 in stage I, 64.3% in stage II, 84.6% in stage III and
100.0% in stage IV. Sensitivity for MRI was found

75.0 in stage I, 87.5% in stage II, 96.2% in stage III and
100.0% in stage IV. MRI was found to have a greater
sensitivity than X ray (Table-7).

Table-I

Demographic characteristics of the study patients

(n=50)

Frequency Percentage

Age (years)

£30 4 8.0

31-40 13 26.0

41-50 18 36.0

51-60 9 18.0

>60 6 12.0

Sex

Male 40 80.0

Female 10 20.0

Table II

Risk factors of the study patients (n=50)

Risk factors Frequency Percentage

Idiopathic 26 52.0

Aspirin & otherNSAIDs use 11 22.0

Steroid use 8 16.0

Trauma (involving bothhip) 2 4.0

Hypercoagulable state 1 2.0

(Sickle cell disease)

Alcohol 1 2.0

Radiotherapy 1 2.0
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Table III

icat and Arlet staging of the subjects

Ficat and Arlet staging Frequency Percentage

Stage I 4 8.0

Stage II 14 28.0

Stage III 26 52.0

Stage IV 6 12.0

Table IV

X-ray findings of the subjects (also evident in MRI)

X-ray findings Frequency Percentage

Sclerotic lesion 32 64.0

Lytic lesion 26 52.0

Collapse 24 48.0

Osteophytes 20 40.0

Osteopenia 19 38.0

Crescent sign 11 22.0

Table V

 Additional MRI findings of the subjects

MRI findings Frequency Percentage

Bone marrow edema 46 92.0

Double line sign 42 84.0

Joint effusion 36 72.0

Contour loss 30 60.0

Reduced joint space 12 24.0

Table VI

Comparison between of Ficat and Arlet staging with X-
ray and MRI

Ficat and Arletstaging Total X-ray MRI

Stage I 4 1 3

Stage II 14 9 12

Stage III 26 23 25

Stage IV 6 5 6

Table-VII

Sensitivity of the X-ray and MRI diagnosis

X-ray MRI

Stage I 25.0 75.0

Stage II 64.3 85.7

Stage III 84.6 96.2

Stage IV 100.0 100.0

Figure 1: Flattening, irregularities, sclerosis,

subchondral lucencies & fissuring are noted in both

femoral head (Bilateral AVN). Both femoral necks are

widened. Sclerosis & osteophytosis are also evident in

both acetabulum (secondary osteoarthritic change).

Figure 2: Both femoral heads are collapsed, elongated

& deformed shape. Altered signal intensity area which is

heterogeneously hypo intense on T1WI is also seen.

Articular margin of femoral heads are irregular.

DISCUSSION

In this study observed that more than one third (36.0%)
patients belonged to age 41-50 years.There were male
preponderance of the disease with male to female ratio of
4:1.
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Vardhan et al.8 also showed male predominance of the
disease & male to female ratio was 5:1. Similar results were
obtained by Kaushik et al.3 who found in their study that
patients affected with AVN are generally younger adults
age 35 years to 45 years, Males are affected up to three
times more than females.

Figure 3: Both femoral necks are widened. Altered signal

intensity area which is heterogeneously hyperintense on

T2WI are noted at both femoral heads, with double line

sign, more marked on left side-(inner bright line:

representing granulation tissue & outer dark line

representing sclerotic bone.)

Current study observed that more than half (52%) patients

was found in idiopathic followed by 11(22.0%) in aspirin

& other NSAIDs use, 8(16.0%) in steroid use, 2(4.0%) in

trauma involving both hip, 1(2.0%) in hypercoagulable

state, 1(2.0%) in alcohol and 1(2.0%) in radiotherapy. Similar

results were obtained by Vaghamashi et al.12 they

conducted a study where idiopathic was found to be most

common risk factor in 50% of cases. Among the associated

risk factors, causes like steroids was observed in 18.7%,

alcohol in 12.5% and trauma, sickle cell anemia and

pancreatitis was found in 6.25% each. Trauma may

mechanically disrupt blood supply to the femoral head. In

non-traumatic cases, although susceptibility genes have

been identified, the pathological process is less well

defined and the disease is considered multifactorial.13

Rekha et al.10 observed avascular necrosis FH was seen

in 14.2% of alcoholics, 28.6% of patients taking steroids,

11.4% of patients with history of trauma and only 5.8% of

patients suffering from sickle cell disease. Das et al.6

reported the most number of hip osteonecrosis was found
to be Idiopathic (42.5%), followed by corticosteroid intake
(25%); both of them caused bilateral involvement.

Figure 4: Reduction of height with altered signal

intensity which is heterogeneously hyperintense on PDWI

are noted at both femoral heads. Reductions of joint

spaces are evident in both side.

In this study observed that most common stage of AVN
was found to be stage III 52.0% followed by stage I 8.0%,
stage II 28.0% and stage IV 12.0%. Saleem et al.1 reported
Stage I AVN was detected in 1 (1.23 %) femoral head
whereas Stage II AVN was detected in 32 (39.50%) femoral
heads. Stage III and Stage IVAVN was seen in 28 (34.56%)
and 20 (24.69%) femoral heads.

Figure 5: After I/V contrast: Mild heterogeneous

enhancement of the lesions are evident on both femoral

heads.

Present study showed in X-ray findings, 64.0% subjects
was found sclerotic lesion, 52.0% lytic lesion, 48.0%
collapse, 40.0% osteophytes, 38.0% osteopenia and 22.0%
crescent sign. Rangareddy and Prashanth Kumar14 carried
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out a study in total 60 patients who presented with the
complaint of hip pain and suspected clinically to be AVN.
In their study, 20 cases (33.3%) had lytic lesion, 26 cases
(43.3%) had sclerotic lesion, 9 cases (15%) had femoral
head deformity &rest of the hips (33.3%) were normal on
plain x-rays.

In additional MRI findings, 92.0% subjects were found in
bone marrow edema, 84.0% in double line sign, 72.0% in
joint effusion, 60.0% in contour loss and 24.0% in reduced
joint space. Das et al.6 reported the most common finding
picked upby MRI was Bone marrow edema (86.2%). Saleem
et al.1 reported the most common MRI sign in studied
cases was double line sign which was present in 73/81
(90.12%) femoral heads. The other common MRI findings
were Bone marrow edema (83.95%) followed by joint
effusion (70.37%) and contour loss (59.26%). Reduced
joint space was seen in 20 (24.69%) femoral heads.
Vaghamashi et al.12 studied 52 patients presenting with
the complaint of painful hip. Most common MRI finding
of AVN was focal subchondral signal abnormality which
was present in 100 % of the involved hip joints. Hip joint
effusion, bone marrow edema, collapse, double line sign,
decreased joint space, osteophytes, thinning of articular
cartilage and subchondral cysts were seen in 65.2%,
52.2%,56.5%,43.5%, 47.8%, 26.0%, 13.0%,8.7% of involved
hip joints respectively.

In this study observed that 26 subjects were found in
stage III among them 23 cases were detected by X ray and
25 cases were detected by MRI. Rekha et al.10 reported in
pre collapsed stages (I and II), plain x-ray detected less
number of hips than MRI (38.1% in stage I and 54.5% in
stage II) whereas MRI was able to detect 95.2% of hips in
stage I and 100% in stage II. In collapsed stages (III and
IV), both plain x- rays as well as MRI detected 100% of
hips of clinically affected patients. Thus, it is concluded
that in initial stages, plain x-rays are less sensitive in
detecting AVN changes as compared to MRI. However, in
later stages, both are equally sensitive.

Current study showed sensitivity for X-ray was found
25% in stage I, 64.3% in stage II, 84.6% in stage III and
100.0% in stage IV. Sensitivity for MRI was found 75.0 in
stage I, 87.5% in stage II, 96.2% in stage III and 100.0% in
stage IV. MRI was found to have a greater sensitivity than
X ray. Deshmukh and

Deshmukh7    observed    the    sensitivity    (Sn)and
Specificity (Sp) for X-ray and MRI respectively for various
stages was For STAGE I was 34.29, 29.12 and 98.45,95.12;
for STAGE II was 75.12, 68.23 and 99.17, 98.27; for STAGE
III was 98.56, 93.12 and 99.69, 98.36; for STAGE IV 99.34,

92.19 and 100.0,

99.19. From this we can notice that for early stages plain
X-ray is less sensitive and specific as compared to MRI.
These findings are similar to Netamet al.16 MRI turns out
to be most sensitive for diagnosis and determination of
extent of disease process. MR imaging has high degree of
sensitivity in early stages of AVN as compared to x-ray.
Karantanas and Drakonaki16 found that MRI was more
sensitive than CT or scintigraphy for early detection of
AVN inpatients with normal radiographs (stage I). They
reported sensitivity of MRI for early diagnosis of AVN
between 88% and 100%. Das et al.6 reported MRI was
found to have a greater sensitivity than X ray and CT
scan in detecting early stages.

CONCLUSION

Present study concluded that MRI is the most accurate
imaging modality in the diagnosis of bilateral AVN of
femoral head, T1WI, T2WI, STIR, PD, sagittal, coronal
and T1WI post contrast sequences permit confident
diagnosis and staging of AVN. When someone is clinically
suspected to have bilateral AVN of femoral head, neither
CT nor any other investigation but MRI should be the
choice of investigation.X-Ray can be done as first line
imaging modality as it is most available & easily accessible
for the patient. But MRI is the preferred modality for
confirming the diagnosis since it has higher sensitivity
and specificity than X-ray. This study also reveals the
diagnostic advantages of MRI in the early diagnosis and
accurate staging of lesions.
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  Case Report

INTRODUCTION: 

Inter-trochanteric fractures have traditionally been treated

by closed reduction and internal fixation with a dynamic

hip screw or an intramedullary device. Reduction is usually

achieved by positioning the patient on a fracture table

with the foot secured to a boot to aid in traction and rotation.

These fractures and positioning for their surgical treatment

pose a difficult problem.

When encountered in patients with below-knee

amputations. Absence of the foot and part of the leg in

these patients makes positioning on the fracture table

challenging. We highlight the difficulties encountered in

a patient with below-knee amputations undergoing fixation
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of an inter-trochanteric fracture and the various techniques

available to overcome this problem.

CASE PRESENTATION:

A 45years man presented to NITOR with a history of fall.

He complained of pain in the left hip especially on

movement of his hip. He had left sided below-knee

amputations following peripheral vascular disease and had

below-knee suction prostheses fitted to his lower limbs

for mobility.

Radiographs of his pelvis and left hip revealed inter-

trochanteric fracture of the femur kyle type 2.A dynamic

hip screw fixation was planned for the fracture but the

dilemma was how to position the patient on the fracture

table for the surgery.The patient was positioned on a

fracture table with a perineal post and the affected limb

supported on a radiolucent leg support .The opposite

leg was strapped securely to a leg support with the limb

placed in abduction to allow easy access for the image

intensifier .As the fracture was undisplaced, fixation of

the fracture was performed with rotation of the hip by

the assistant. The procedure was completed

satisfactorily and postoperatively the patient was mobile

with full weight-bearing after fitting prostheses to his

Intertrochanteric fracture fixation in a

patient with below-knee amputation

presents a surgical dilemma: a case

report

Md. Kamruzzaman1, Shamol Chandra Debonath2, Syed Golam Samdani1, Hamidul Islam3, S.M.

Shakawat Hossain3, Md. Sadiqur Rahmann4

Abstract:

Intertrochanteric fracture fixation surgery in patients with below-knee amputations poses a challenging problem

to the surgeon in terms of obtaining traction for reduction of the fracture. The absence of the foot and part of the

leg in these patients makes positioning on the fracture table difficult. We highlight this difficult problem and

suggest techniques to overcome it.

Key words: Intertrochanteric fracture, BK amputation , Results
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lower limb.

DISCUSSION

Inter-trochanteric fractures of the femur are quite common.
Management of these fractures is essentially surgical and
the various techniques used include dynamic hip screw
fixation, intramedullary nailing and dynamic condylar screw
fixation. Patients with below-knee amputation with inter-
trochanteric fractures pose a special problem as
positioning on the fracture table is difficult due to the

Figure 1: Clinical photograph shows Preoperative x-ray, patient positioning

Figure 2: Clinical photograph shows post operative

patient position Figure 3: Clinical photograph shows post operative x-ray

absence of the foot and part of the leg. The problem is
accentuated when there is a need to apply traction for
obtaining reduction of the fracture. There is little
information in the literature ontechniques to deal with this
problem. We describe a few methods that can be used
when this rare and unusual problem is encountered.

If the fracture is undisplaced or minimally displaced, the
limb can be placed on a radiolucent leg support with the
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opposite hip kept abducted to allow access for the image
intensifier. Traction and rotation of the hip can be
performed by an assistant. An alternative is to fit the
patient’s prosthesis onto the stump and secure the foot of
the prosthesis to the boot on the traction table. A
radiolucent leg support should be placed under the limb
for safety. These techniques cannot be used when the
fracture is displaced and more traction is needed.Prosthesis
fitted onto the stump and the limb secured on the boot of
the traction table.

If the fracture is displaced and greater traction is
anticipated, the method of shortening the traction arm
and inverting the boot to accommodate the flexed knee
and stump, as described by Al-Harthy et al. [5], can be
used. A standard boot should be used and the stump
should be 12 cm or more (below the tibial tuberosity). If
the stump is long, the boot tongue can be inverted for the
stump to protrude. Upper tibial skeletal traction can be
used if the stump is short but this method has some
drawbacks. The skeletal pins may ‘cut out’ of the bone,
which is usually osteoporotic, on applying traction. The
other option is to use a distal femoral skeletal traction
which would assist in traction.

CONCLUSIONS:

Intertrochanteric fracture fixation surgery in patients with
below-knee amputations is a difficult and challenging

problem for the surgeon. The dilemma is on how to provide
the traction and rotation required for reduction of the
fracture. We believe that the techniques mentioned here
to overcome this problem are safe and give the surgeon
various options to handle this situation.
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