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ABSTRACT

Intramedullary nailing of femoral shaft fracture can in some cases result in incidental malalignment. Malrotation is
the foremost common cause of deformation, but it is beneath recognized, in portion since of the trouble in precisely
evaluating turn as well as the variety that exists in typical life structures. The results of femoral malrotation are not
totally caught on. Be that as it may, introductory biomechanical considers recommend that it causes a significant
change in stack bearing within the influenced limit. Clinical examination, fluoroscopy, and ultrasonography are
valuable in measuring femoral rotational alignment intraoperatively and postoperatively. CT is valuable within the
distinguishing proof of the degree of malrotation and in surgical arranging.

KEYWORDS: femoral shaft fracture;Intramedullary nailing ;malrotation.

1. INTRODUCTION

Intramedullary (IM) nailing is the standard of care for the
administration of femoral shaft break in adults.1 this
method can be done with closed or open diminishment in
conjunction with reaming and interlocked IM nailing.
Tall union rates and early appendage mobilization are
two preferences of IM nail obsession. In spite of the fact
that complication rates are moo, pitfalls exist.
Malalignment amid surgery may lead to malunion.
Distortion may incorporate  disgraceful length,
malrotation, and precise malalignment.1, 2 Deformation,
be that as it may, may be dodged. Malrotation is the
foremost troublesome complication to identify radio
graphically and clinically, and it is often
underappreciated.3 Postoperative malrotation is obvious
in up to 27.6% of femoral shaft breaks overseen with IM
stabilization (run, 2.3% to 27.6%).1,4-8 Anatomic turn is
patient-specific. Each individual has one of a kind
femoral stake form, and exact appraisal of rotational
alignment requires comparison of the harmed and unhurt
limits. This will be done preoperatively or
intraoperatively in case the unhurt leg is prepped. Taking
after break lessening and nail inclusion, disappointment
to put proximal and distal interlocks can result in
malrotation. Malrotation is frequently decided by
circuitous implies, such as appraisal of cortical thickness
and arrangement on intraoperative imaging.3 breaks at
higher hazard of malrotation incorporate transverse,
segmental, and comminuted designs. Breaks related with
bone loss are moreover at higher hazard of malrotation.
Fluoroscopic evaluation of rotational arrangement is

constrained within the setting of these break factors.
Cautious consideration to detail intra-operatively helps in
dodging this complication particularly at the arrange of
proximal and distal locking of the intramedullary gadget.
Gotten employing a supracondylar stick.
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Figure 1: AP (A) and lateral (B) radiographs demonstrating a closed comminuted oblique femoral shaft fracture
at the diaphyseal-metaphyseal junction of the distal one third of the femur in a 60-year-old man who sustained
multiple injuries in a high-speed motorcycle crash. AP (C) and lateral (D) fluoroscopic views of fracture
reduction at the time of the index surgery. These views demonstrate the difficulty in using fluoroscopy to assess
length, rotation, and correct varus and valgus alignment. The patient had external malrotation measuring 25° at

the time of union.

2. ASSESSMENT OF FEMORAL ROTATIONAL
MALALIGNMENT

Clinical measurement: Clinically rotational
malalignment of the femur can be determined by
comparing the internal and external rotation of the
injured and uninjured hip. These measurements can be
done with the patient supine or prone, with the hip flexed
to 90° or extended. Changing the variety of motion
toward inner or outer rotation shows the femur's
rotational malalignment. A poor correlation has been
reported between femoral torsion and clinical hip
rotational measurements.(20,28) We found a strong
correlation between malrotation direction and clinical
measurements, but the accuracy of these measurements
was poor in a number of patients who had suffered a
femoral fracture.(29) The 95 percent confidence interval
(CI) of the wi clinical method. The bad sensitivity and
specificity of these clinical measurements indicate that
physical examination alone is not accurate in
determining the quantity of rotational malalignment.

Radiographic measurement: To correctly assess
torsional deformity using the radiographic method
outlined by Dunn and Rippstein, it is essential to
correctly position the patient. This may be hard owing to
post-traumatic axial deformities and pain-related
limitation of mobility.(18,19,27) The method was created
mainly to determine anteversion of the femoral neck and
not to assess variations in femoral torsion. Two pelvic
radiographs are produced, an anteroposterior (AP)
approach to determine the angle between the femoral
neck and the femoral neck (CCD angle) and a special
view where the hips and knees are both flexed to 90
ranges, with each digit being abducted in 20 ranges to
determine antetorsion. A special table is used to calculate
the anteversion angle of the femoral neck, which
combines the measured CCD angle with the measured
antetorsion angle. By symmetrically fixing the upper

legs, an indirect technique is created for determining
femoral torsion.

CT measurement: This is currently the method of
choice because of its supposed reliability and
reproducibility.(30-32) Rotational malalignment is often
determined by the method described by Jeanmart et
al24(Fig. 1) which determines the angle between a line
tangential to the dorsal bony contours of the femoral
condyles and a line drawn through the axis of the
femoral neck. We use this in our hospitals. other methods
have been described,(31) they are all based on the same
principle and differ only in the way the line is drawn
through the centre or along the femoral neck. The
difference in angle between the fractured and unaffected
side determines the rotational malalignment. A decrease
in anteversion of the femoral neck of the fractured side
implies increased external rotation and an increase
denotes increased internal rotation of the distal femoral
fragment. Unlike when using radiography or ultrasound,
the position of the patient does not influence the
accuracy of CT measurement of femoral torsion.
Torsional differences of less than 10° are considered
variations of normal.(20,33) Between 10° and 14°
denotes a possible deformity, and 15° or more indicates a
true torsional deformity.20,33 Although Starker et al31
questioned their precision in the literature,(25-28,34) in
daily practice CT measurements are considered highly
accurate. Proper measurement is necessary when
considering osteotomies to correct post-traumatic
rotational deformities. Jaarsma et al35 showed that the
accuracy of CT in determining rotational malalignment
of the femur is questionable. There is a 95% repeatability
coefficient of 10.8° for two measurements of one
observer. Between two measurements of different
observers there is a 95% repeatability coefficient of
15.6°. The intra-observer variability determines the
major part of the inaccuracy. Inaccuracies are mostly
related to difficulty in drawing a precise line along the
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middle of the femoral neck on a CT image. The 95%
repeatability coefficient of this line is 6.9° and that of the
line along the posterior border of the condyles is 2.9°. In
order to obtain more accurate measurements of femoral
malalignment the accuracy of the line drawn along the
middle of the femoral neck should be improved. This can

Fig. 1a
Determining femoral malrotation using Jeanmart et al.24 CT-torsion measurements Figure la-Injured left side
increases the rotation angle of 21 parts (44 parts,-23 parts). This refers to a 21-range internal rotational
malalignment. Figure 1b-On the left side of the wounded, the angle of rotation decreases by -13 (-8,-5). This
refers to 13 external malrotation.

3. SURGICAL ASSESMENT

Regardless of the technique chosen to evaluate rotation,
each patient must be thoroughly examined after the IM
nail has been statically locked and before the patient
leaves the surgery room. This systematic review must
evaluate both the rotation and the length of the limbs.
The knee should be assessed for stabilization of the
ligament. Femoral neck radiography evaluation is needed
to guarantee that there is no femoral neck fracture after
fixation

4. CAUSES OF MALROTATIONAL FEMORAL

Causes of malrotational femoral. The rotation of the
fracture with IM nailing is more difficult to control than
with plate fixation.(3,6,10) Since the possible torsion of
the locked femoral nail itself is too small to cause
rotational malalignment,37 the deformity is established
during the operation, indicating an inadequate reduction
of the fracture.(4,21,25) In the proximal fracture, the
initial deformity is established. Due to the action of the
plantaris and lateral gastrocnemius muscles, the distal
fragment rotates outward in a distal fracture. Based on
this, a relationship between the fracture site and the
quantity or direction of malalignment could be expected.
Without appropriate decrease, a proximal fracture will
result in inner malrotation and external femur distal
fracture. We were unable to create this pattern, however,
and no other studies commented on this premise. It is
more difficult to control the rotation of the fracture with
IM nailing than with the fixation of the plate.(3,6,10)
Since the possible torsion of a locked femoral nail is too
low to cause rotational malalignment(37) the deformity
is formed during the procedure, suggesting an
insufficient decrease of the fracture.(4,21,25) In the

be done by multi-image projection of the CT images in
which the images are superimposed and a line along the
middle of the femoral neck can probably be drawn more
accurately. The accuracy can also be improved by taking
the average of more measurements.

Fig. 1b

proximal fracture, the original rotation of the proximal
fracture is created. Due to the action of the plantaris and
lateral gastrocnemius muscles, the distal fragment rotates
outward in a distal fracture. Based on this, a relationship
between the fracture site and the quantity or direction of
malalignment could be expected. Without appropriate
decrease, a proximal fracture will result in inner
malrotation and external femur distal fracture. We were
unable to create this pattern, however, and no other
studies commented on this premise.

5. COMPLICATIONS

Femoral shaft fractures complications. Femoral shaft
fractures can cause injury and complications. The ends of
fractured bones are often sharp and can cut or tear blood
vessels or nerves, although generally very rare. It may
generate an intense disorder in the compartment. Typically
an agonizing condition that occurs when stress builds up
to unsafe concentrations inside the muscles. This weight
can decrease the flow of blood, preventing food and
oxygen from reaching nerve and muscle cells. Unless the
weight is quickly calmed, it can lead in unchanging
failure. Usually a crisis in the surgery. In the midst of the
approach, your doctor makes incisions in your skin and the
muscle covers to decrease the pressure. Indeed, the bone
may have been infected with excellent surgical cleaning of
the bone and muscle. Bone contamination is difficult to
treat and involves multiple surgeries and long-term
antibiotics on a regular basis. Occasionally, the tendons
around the knee may be damaged by a fracture of the
femoral shaft in the femoral shaft. If after surgery, you
have knee pain.

Www.ejpmr.com

216




Qiang et al.

European Journal of Pharmaceutical and Medical Research

5.1. Complications from Surgery

In expansion to the dangers of surgery in common,
such as blood misfortune or issues related to
anesthesia, complications of surgery may incorporate:
Infection,Injury to nerves and blood vessels, Blood
clots,Fat embolism (bone marrow enters the blood
stream and can travel to the lungs; this could
moreover happen from the fracture itself without
surgery),Malalignment or the inability to accurately
position the broken bone fragments,Delayed union or
nonunion (when the fracture recuperates slower than
normal or not at all),Hardware aggravation (some of
the time the conclusion of the nail or the screw can
bother the overlying muscles, ligaments and tendons.

6. PREVENTING

MALROTATION
The most significant element of femoral shaft fracture
management is pre-operative planning. High-quality
orthogonal opinions of the broken femur, including the
hip and knee, are acquired to clarify the place, pattern
and degree of commination of the fracture. Assessment
of concurrent femoral neck fractures is similarly crucial.
Pure transverse fracture models such as the Association
for Orthopedic Trauma (OTA) 32-A3 and Winquist 111
and IV (OTA 32-C) have a greater likelihood of
malrotation than other models of fracture. It is also
difficult to interpret radiographic rotation in patients with
transverse fracture patterns. If the reduction can not be
considered anatomical, right rotation based on
radiographs is hard to predict correctly. The patient
should be advised preoperatively about the potential for
reoperation in these situations. Femoral malrotation
direction is based on the involvement of attached
muscles. For instance, proximal femur fractures tend to
net internal rotation of the femoral shaft secondary to the
iliopsoas muscle pull, short external rotators, and glutei
on the proximal femur. The proximal femur's relative
external rotation results in the distal segment's inner
rotation. In contrast, in distal femoral fractures, external
malrotation may happen secondary to the pull of
adductor muscles on the proximal fragment and the pull
of the Gastrocnemius muscles on the distal fragment of
the plant and lateral. Winquist ET all recorded a greater
incidence of malrotation in proximal femur fractures, but
this finding was not reproduced.9, 22 Patient variables
may also contribute to malrotation, but few trials have
investigated these variables. Obesity has not been shown
to be a contributing factor in malrotation when clinically
measured rotation.23 However, a big prospective study
showed that use of a fracture table is associated with
enhanced frequency of inner malrotation relative to
manual traction.8 In this research, 87 patients with
femoral shaft fracture requiring IM-niling intergrade
were randomized to manual traction. Twelve of the 42
femures in the fracture table group were rotated
internally > 10 °, compared to 3 out of 45 in the manual
traction group (29% vs. 7%).

FEMORAL SHAFT

7. DISCUSSION

Malrotation could be a prevalent but troublesome
complication for radiographic and clinical distinguishing,
and it is frequently under-appreciated. Wolinsky et al
stressed the need to encourage investigation which may
illustrate whether malrotation after IM nailing is
influenced by the type of table or not.(11) Indeed, despite
the fact that both types of tables for IM nailing are
recognized and widely used, they have their own inborn
points of interest and impediments in combination with
the learning curve.(12) On the other side, there are well-
recorded complications linked to late footing on a break,
such as pudendal nerve paralysis, perineal sloughs and
well-being compartment disease, which are not a
standard table concern.(13) A potential randomized
control ponder discovered that patients working on a
break table had a higher rate of internal revolution
malignancy (29%) relative to those worked. Encourage
you to compare turn when the appendage is placed on the
table in the hemi-lithotomy position, as that appendage is
not promptly mobile. With manual footing, both
appendages can be imaged with fluoroscopy and turned
in comparison to the unhurt appendage using the lesser
Trochanter and patella as landmarks.(14-17) After IM
nailing of femur, our consideration revealed a 17%
frequency of malrotation that is in agreement with that
detailed in writing. It also appeared to be an extended
inner turn angle within the bunch of the break table, but
this contrast was not critical in fact. It has not been
studied in detail whether malrotation after IM nailing
includes a long-term impact or not. A ponder discovered
that malrotation of a femoral shaft break is not a
reasonable problem.(18) External turn of any degree at
the proximal fourth, mid-shaft, and distal fourth may
cause the weight-bearing pivot within the sagittal plane
to move backwards, resulting in abnormalities in
walking.(19). In reality, the capacity of a traction table to
align and retain a decrease properly, particularly in
extremely comminuted fractures, may have had a
important impact on rotational malalignment in our
sequence. However, fracture tables are not without
complications, because Stephen et al's latest study
showed a trend towards inner rotational malalignment
when using such a table. (20). In short, it appears that by
using a flat table with only manual traction, the vast
majority of femoral shaft fractures can be decreased and
stabilized either with an antegrade or retrograde
intramedular implant. However, as the degree of
comminution rises, the difficulty also improves in
keeping rotational alignment. This issue may also be
compounded by after-hours surgery. On the basis of our
information, daily surgery and the use of a fracture table
for Type C orthopedic trauma association fractures
should be considered.

8. CONCLUSION

The selection of the fracture table did not seem to have
an effect on the event or malrotation course. But in fact,
malrotation occurs in a critical number of patients in the
midst of femoral IM nailing, and the operating expert
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should check and adjust the nail for some moment now.
The long-term outcomes of malrotation are unknown and
it is justified to help inquiry on this topic.
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