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Abstract Original Research Article

Treating of ankle injuries is challenging due to swelling, risk of infection and skin necrosis in the postoperative period.
After subside of swelling closed displaced bi-malleolar fracture in adult. Above the age of 18 years are treating with a
one-third tubular plate for lateral malleolus and distal threated cancellous screw or tension band wiring for medial
malleolar fracture, which can be evaluated clinically and radiologically. This multicenter, nonrandomized,
experimental comparative study has been carried out in Rajshahi Medical College Hospital, Rajshahi and Sador
Hospitals Joypurhat in Bangladesh. From June 2017 to December 2020 in this study. Total 30 patients were split into
two groups: 'A,' consists of a one-third tubular plate and distal threaded cancellous screw and another group 'B' ORIF
with Small DCP or one-third tubular plat with tension band wiring for medial malleolus. The mean surgery injury
interval was 11.6 days. The mean hospital stay was 4.2 days. We have an assessed all patients with The Olerud C and
Molander H functional score system. There were excellent practical results in 11 cases in the partially threaded vice
with one-third tubular plate (73.3 percent), In 3 cases good (20%), in one case fair (6,7%) good. There were also very
good functional results in 6 cases (40%), good (5%), fair in 4 cases in tension bowing wiring with one-third tubular
plate (26.7 percent). The p-values were >0.05. We have classified all patients with the Danis-Weber classification
system, operated Type A, B, and C categorized patients. We have used a syndesmotic screw in10 patients that have
been removed at the end of 12 weeks. All implants were removed within 2.5 years in both groups. Both the operational
techniques used in the study produce excellent union rates and functional results. The study was limited in samples
small and lacked long-term follow-ups in both groups.

Keywords: Bimalleolar ankle fracture, Functional outcome, third tubular plate, partially threaded screw, Tension bend
wiring.

Copyrig%t © 2021 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original
author and source are credited.

Diabetes and obesity in middle-aged and Older adults
INTRODUCTION are associated with fractures [5]. The magnitude and
direction of the deformation force applied to the ankle
joints correlate directly to the fracture pattern [8]. The
ankle joint consists of a hinged articulation, the lower
end of the tibia and its medial malleolus, and the
fibula's side malt, and the tibiofibular ligament of the
lower end form deep recesses (mortissus) to articulate
with the body of the talus. The side varnish of the lower
fibular tibio is usually considered a syndrome. The
ankle joint is supplied from the front and back tibial and

Ankle fractures are one of the most common
lower limb fractures [1]; they account for 9 percent of
all fractures [2], representing a significant portion of the
trauma workload [3]. The annual incidence of ankle
fracture is between 107 and 184 per 100,000 persons
[4,6], and around 2 percent of ankle fractures are open
fractures [4]. Ankle fractures usually affect young men
and older women [7]; however, below 50, ankle
fractures are common in men. After this age, females

become predominant. Alcohol and slippery surfaces are fibular arteries in its blood. Branches of deep fibular,

eac_h _involved in _nearly a third of the cases [6] sapphire, sural and tibili nerves are internalizing the
Twisting and falling wounds, followed by sports joint [8]

injuries, are the leading causes of knee fractures [4,5].
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The medial and lateral complexes of
ligaments, tibiofibular ligaments, tendons crossing the
joint, classic contours, and capsular attachments are the
main reason for passive stability. Gravity, muscle
action, and ground reaction forces usually confer
dynamic stability. Stability requires the continuous
action, leaning forward, and leaning backwrding of
soleus aided by gastrocnemius [8]. The back malleolus
acts as a restriction against the subsequent translation of
the talus9. To divide lesions into unimalleolar (70
percent), bimalleolar (23 percent), and trimalleolar, Sir
Percival Pots developed the first classification system
for ankle fractures, which described fractures in terms
of the number of malleolus (7 percent) [4]. Here are two
other classification systems commonly used, i.e., Danis-
1949 Weber's classification, Weber's 1966 change of
A.O. Group, and the 1950 Lauge-Hansen classification,
both due to the dissections of experimentally produced
fractures and as a result of clinical and radiological
testing. | was introduced to the Lauge-Hansen group
[9]; the basis is the foot and the deforming force at the
time of the injury.

The ankle injuries gained importance, as the
body's weight is transmitted via this joint, and its
stability depends on the locomotive. It must be
understood that ankle damage is mixed, ligament and
corporal failures due to deformation forces, and thus the
complete restoration of anatomy is the primary aim of
treatment. Despite the extensive discussion of malleolar
fractures, the opinions in the handling of such fractures
vary widely due to auxiliary classifications, reduction
techniques, and subjective symptoms. Many of these
fractures have been managed through manipulation
reduction and prudent treatment. Breakdown and
fixation are necessary for injuries such as unstable
syndesmotic distasis, tri- or bimalleolar fractures.

AIM OF THE STUDY

The closed bimalleolar ankle fractures. Treated
with open reduction and internal fixation in adults over
18 vyears old can be assessed clinically and
radiologically.

MATERIALS AND METHODS

In Rajshahi Medical College Hospital and
Sador Hospitals in Rajshahi Division Joypurhat
Bangladesh. From June 2017 to  December 2020, a
multicenter, nonrandomized quasi-experimental study
has been conducted. To assess the displaced bi-platinum
ankle fracture clinically and radiologically in adults
older than 18 years, treated with a third, partially
threaded tube long, tubular tuber, and one-third, tension
bending cord long. The study duration was two years,
with a minimum of six months follow-up and a
maximum 1-year follow-up. (Fifteen months on Avg).
In this study, the total number of patients evaluated is
30

Inclusion Criteria

i. Allclosed ankle injury

ii. Danis-Weber Type A, B, and C
iii. Age over 18 and under 70 years;

Exclusion criteria for case

i. Danis-Weber Type A fractures

ii. All open fractures

iii. Age below 18 years

iv. Old injury more than three weeks
V. Patients who were unfit for surgery

Management in Casualty/OPD

The patients have been thoroughly clinically
evaluated upon arrival at the Casualty/OPD. The cause
of the injury has been examined; vital parameters have
been checked; associated head, neck, thorax, etc., have
been investigated. Distal neurovascular compromising
and any indications of sharing syndrome were found in
local skin conditions, including fracture blasters,
haemarthrosis, open or closed skin. The patient was sent
for an x-ray anti positive view lateral view of the
extremity involved and noticed any other related limb
injuries or bony injuries. Intravenous access was sought
intravenous fluids were provided according to the
general condition and vital parameters. Additional
osseous injuries were properly treated and immobilized.
For temporary immobilization of the ankle fracture, a
posterior plate was applied beneath the knee. When
patients were admitted, they were again clinically
thoroughly evaluated. The patients had been prepared
for operations and were sent all routine investigations.

Operative procedures

Open reduction and internal fixation were
submitted to the operating procedures. A partially
threaded screw and a third tube plate or tension band
cord with the third tubular plate were fixed. Anesthesia
was performed (spinal or general).

Positioning

In the supine position, the patient has been
retained, and the limb affected has been maintained on
the operating table and externally rotated. A thigh has
been applied as required to a tourniquet.

Draping

Soap scrub and providing iodine (10 percent)
solutions were used for skin over the ankle region with
leg and leg. The operating field was draped with sterile
sheets, and the towel clips were placed so that a later
image did not overlap the fracture.

Fixation of the fibula with one-third tubular plate
As the entire fibula's bimalleolar case is first
fixed, a skin incision behind the malleol was given as
the j shaped incision for lateral malleolus exposure. The
incision started approximately 5 cm above the tip and
extended 2.5 to 3.5 cm below it downwards and further
downwards. The incision was proximally prolonged if
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necessary. The hematoma and soft tissue were removed
after exposure to the fracture site, and a curette was
used to clean the surface. The fracture was reduced to
align with the support of bone supports. Depending on
the type of fracture, the one-third tubular plate was used
for 5 or 6 holes. The bone was boiled with a 2.8 mm
drill with a drill guide, and a 3.5 mm cortical tap was
taped. The fracture had to be fixed with the cortical 3,5
mm SCrews.

Fixation of medial malleolus with partially threaded
SCrews

An anteromedial incision has been made over
the medial squirrel that begins about 2 cm near the
dividing line, extends slightly backward and distally,
and ends about 2 cm away at the end of the medial
squirrel. The skin was retracted before and after with
the underlying subcutaneous tissue—a prior retraction
of the large saphenous vein and its accompanying
nerve. The fracture site was exposed, and the fragments
of the fracture were retracted to remove any loosely
osseous or chonds. The detached fragrances were
brought to normal position with a bone holder clamp or
towel clip and fixed internally by two 1,5mm smooth
Kirschner wires perforated as temporary fixation
devices across the fracture site. A 2.8mm drill was
drilled on the fracture fragments if the reduction was
satisfactory, and a 4mm partially threaded screw with a
4mm screwdriver was inserted, and one Kirschner wire
was removed. A second screw was then similarly
placed, and the second K-wire was removed. After
confirmation of fixation, A traumatically, the wound
was irrigated and closed, usually with unabsorbable
skin sutures that were interrupted. A back was applied
after skin closure under the knee plaster slab.

Fixation of medial malleolus by tension band wiring

The medial malleolus was similarly incised to
expose the medial malleolus, and a towel clip was used
after the fragment had been cut to hold it up. Two k-
wires were passed through the fragments parallel to
each other. Then a rear pinhole was built up in the tibia,
over 3 cm above the fracture, and less steel was crossed
through the hole with a stain of 20 or 22 gauge in
length. The end was crossed, and one end was tightened
and twisted with a figure of 8 on the 2 k- drills and
ends. The wound was closed in layers after irrigation,
and Paris knee plaster was applied below.

Postoperative management

The ankle had been immobilized and elevated
in the neutral position in the posterior plaster shapes
with the ankle. Before and after surgery, a
cephalosporin antibiotic was given for 24 to 48 hours
and oral antibiotics for another five days. The suture
was taken on the 10th day, and patients were either
released. The patients had been released, and the 10th
day after the OPD operation, they were called for suture
removal. Regular OPD inspection was performed in
months, and A.P. and lateral radiographs were obtained
for one year after that. Once a wound has been cured,
range-of-motion exercises began. Weight loss was
limited for six weeks, and then a partial weight loss
began when the fracture cured well. Depending on X-
ray data of fracture consolidation, full weight-bearing
was permitted. [43].

Functional assessment

The results were assessed with the functional
score system of Olerud C and Molander H. 44 C.
Olerud and H. Molander: Score scale following ankle
fracture evaluation of symptoms as shown below:

Wrapping Stick or Crutch 0
9. Work, Activities of daily life | Same as before injury Loss of tempo 20
Change to a simple job/ part- 15
time job Severely impaired work capacity | 10
0
Parameters Degree score
1. pain None 25
While walking on uneven surface While walking on even surface While | 20
walking indoors 10
Constant and severe 50
2. Stiffness None Stiffness 100
3. Swelling None 10
Only evening Constant 50
4. Stair No problem 10
Climbing Impaired Impossible 50
5. Running Possible Impossible 50
6. Jumping Possible Impossible 50
7. Squatting Possible Impossible 50
8. Supports None Taping, 105
| © 2021 Scholars Journal of Medical Case Reports | Published by SAS Publishers, India | 775




Atual Haque et al., Sch J Med Case Rep, Aug, 2021; 9(8): 773-782

Total Score = 180

Fair: 31% - 60%.
Good: 61% - 90%.
Excellent: 91% - 100%.

STATISTICAL ANALYSIS

The fullness and consistency of the data have
been checked. SPSS V.21 was used to enter and analyze
data as age, sex, fracture, injury mode, fracture age,
operating time, weight-bearing, union time, and
functional performance for windows (IBM Inc).
Through Independent T-test and Chi-Square, the data
were comparable between the two groups being studied.
The difference when the p-value was < 0.05 was
considered significant.

RESULTS

Age, sex, fracture side distribution, mode of
injury, fracture age, operational time, weight-bearing,
time of union, complications, and functional results
were analyzed in the following variables of each patient
record. The following variables were recorded during
the following follow-up: knee motion range, patient
complaints about their day-to-day activities, and signs
of a union. Symptoms. The results were assessed using
the functional score system Olerud C and Molander H
[44].

The average age of patients with a third tubular
plate group with a threaded screw was 37,13 years in
our present study, with a range of 18-65 years and with
a third plate tubular group with tension band wiring, a
medium age of 37,40 years in patients (S.D. 12,822,
with a range of 18-65 years in the current study. The
tension band wiring for a third of the tube plate group
included 8 males (53.3 percent), 7 females (46.7
percent), and the male to female ratio was 1.14.1. The
tension band wiring was 1.5:2. In Kulloli SS et al. 45
and 1.6:1 in shams N and al47, men were mainly
involved in groups comparable to the male-to-female
relationship of 1.44:1.

There were 9 (60.0%) fractures on the left and
six on the right (40.0%) with a threaded screw with a
third group of plates, and 8 (53.3%) fractures on the
left-hand side of the tension band with a third group of
tubular plates (46.7 percent). Fractures at the left were
mainly involved in both of the groups, which in Kullali
SS et al. [45] were comparable to 55% on the left and
45% on the right.

The most common injury in our study was in 5
(33.3%) instances of slipping/falling, followed by 4
(26.7%) and 3 (20%) sports injuries with one-third
group tube plate (RTA) threaded shrinkage. In 3 cases,
slippage/stumps were observed. Slipping/tumbling
caused a fracture in 6 cases (40%), follows by an RTA
in 4 cases (26.7%), slipping in 3 cases (20%), and
sports injuries in 2 cases during tension band wiring

with one-third tubular plates (13.3 percent). The most
common type of injury in both groups was slip/stumble
(falling from the same level), comparable to 40% in
Kulloli SS et al. [45]. The average time of thick-
tubulated screw fracture was 5.13 days (x1.959) with
tension band wiring of one-third of the tubular plate
group (x1.773) and was five days (~1.773). Neither was
operated as an emergency with fractures. The average
fracture age was 4.8 days for Shams N et al. in our
study [47]. We believe that it is technically a bit easier
to operate the first week after the injury.

Operation time ran from 35 to 50% in a
threaded tubular plate, with an average operating time
of 43.00 minutes and a standard deviation of 4.551,
while operating time ran from 30 to 45 mins in a
threaded screw with a third tubular plate group.
Operation time ran from 35 to 50% in a threaded
tubular plate, with an average operating time of 43.00
minutes and a standard deviation of 4.551, while
operating time ran from 30 to 45 mins in a threaded
screw with a third tubular plate group.

It took less time to operate with a tension band
wire with a 3rd tubular plate attachment than a 3rd
tubular plate threaded vector. Statistically, significantly
different was the duration of operation (p<0.05). We
need to drill two times with the near Cortex of the 3.5
mm boiling bit in the threaded screw with the 3rd
tubular plate fastener, and a second time for the distant
Cortex with a 2.5 mm boiling bit while we drilled only
once with a 2.50 mm boiling bit in the tension belt, we
had with a 3rd tubular plate fastener [15,41].

The average hospital stays in the fully-filtered
vibration group was 8.40, ranging from 5 to 12 days,
and the average hospital stay in a partly threaded vessel
group was 8.07 (x 2.187) days, ranging from 6 to 12
days. A statistically minor comparison was made
(p>0.05). This cannot be compared with other studies,
as some patients have been discharged two or three
days after surgery for stitch removal in the OPD, and
some patients have been discharged following removal
from the stitch. The average hospital stays in the fully-
filtered vibration group was 8.40, ranging from 5 to 12
days, and the average hospital stay in a partly threaded
vessel group was 8.07 (x 2.187) days, ranging from 6 to
12 days. A statistically minor comparison was made
(p>0.05). This cannot be compared with other studies,
as some patients have been discharged two or three
days after surgery for stitch removal in the OPD, and
some patients have been discharged following removal
from the stitch.

Clinically, the average union time of a third
tube tubular plate group with a standard 1.302 deviation
was 7.47 weeks (range 5 - 10 weeks). The strain tandem
wires of a third tubular plate group with a standard
deviation were 8.00 weeks (range 6-12 weeks) with a
standard 1 558. The difference was insignificant
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between the two groups (p>0.05). Radiologically the
meantime of threaded vent union with a third tubular
plate group was 11.80 weeks (range 8-15 weeks), with
2.210 standard deviation, and 12.93 weeks (range 9-18
weeks) with a standard 2.251 standard deviation,
whereas the tension band wire with a third tubular plate
group. The difference between them was insignificant

It takes more time for bony band cable
connectors to be clinically and radiologically fixed to a
third tubular plate than a threaded tubular fixation. This
is because there is a bicortical purchase in the threaded
screw with one-third tubular plate mounting, a stiffer
tension builds as well as an extended thread mounting
length that offers excellent and strong mounting
compared to one-third tubular plate mounting in the
tension belt wiring [43,44.42], the differences between.
The two groups were not very important in this study
(p>0,05).

Depending on the fracture union clinically
detected, weight-bearing was restricted, and partial
weight-bearing was permitted. The mean time for
limited weight-bearing was [7,47] weeks (5-10 weeks)
with a standard deviation of 1,302, while the voltage
belt wiring with one-third of the tubular plates was 8,00
weeks (6-12 weeks range), and the Standard Deviation
was 1,558. After the fracture had radiologically united,
unrestricted weight-bearing was allowed. Meanwhile,
with a standard deviation of 2.210 in voltage b,
unrestricted weight-bearing with a third tubular plate
group was 11.80 weeks (range 8-15 weeks)

The standard deviation of 12.93 weeks (9 to 18
weeks) is 2.251. The patient needed less time after an
operation with a threaded screw with a third tubular
plale group to maintain unrestricted weight-bearing than
a tension belt wiring with a third tubular plate group.
Still, there were statistically little differences between
the two groups (p>0.05). This was similar in Kulloli SS
et al. [45]. To the mean unlimited 13-week weight ratio.
The range moved by the tubes with a third group was

100% dorsal, 93.3% 0-50 oscillating, 80% o0s-20
oscillating and 86.3% oscillating, and 86.3% oscillating,
while the tensile strip wire with a third group of the
tubules was 100% dorsalis, 86.6% oscillating and/or
80% in oscillating, 80% in 0-20 oscillating, and 85% in
the dorsal stripe, respectively 80% in the tension belt
with a third tubular strip group. Comparing the
movement range parameters for both groups, Patients
with a good motion of a three-fold tubular plate group
were found to have a good range in a threaded screw
but were statistically insignificant (p>0,05) than tension
strip wiring with the third tubular plate group. In
addition, 90% of the patients were thread-based with 1
3rd tube plate group and 86% with 1 3rd tubular plate
group with a voltage belt wiring. In Al-Lamy WA et al.,
that is comparable to 86% [46]. In patients who began
mobilization early after surgery, the range of ankle
movement was better.

Excellent functional outcomes in 11 cases
(73.3%), good in 3 cases (20%), and fair in 1 case were
found for the threaded screw with a third tube plate
group (6.7 percent). In the voltage tape wearing of one-
third of the tubular plate group, the functional outcome
was excellent in 9 cases (60%), good in 4 (26.7%), and
fair in 2 cases (13.3 percent). In both groups, there were
no bad results. In a threaded tubular screw with one-
third tubular plate group, the functions were better
compared to patients with tension belt wiring with one-
third tubular plate group, but statistically, the difference
between them was minor (p>0.05). In our study, 93 %
of patients achieved excellent to good results in
threaded screw with one-third tubular plate fixation and
86.7 % of patients achieved excellent to good results in
tension band wiring with one-third tubular plate
fixation. This was comparable with other studies which
achieved 80 % in Al-Lamy WA et al. [46], 80 % in
Shams N et al. [32], 90 % in Maruthi CV et al. [33], and
79 % in Ebraheim NA et al. [49] There were no major
intraoperative or postoperative complications in both
the groups.
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Age group distribution (in %) Sex distribution (in %)
15 3373
70
60
* 60 533
25 50
40
20 40
15 30 = Male
1 20 ® Female
10
5
1]
o One third One third
18-20 yrs 21-30 yrs 31-40 yrs 41-50 yrs 51-60yrs > 61 yrs tubular plate tubular plate
® One third tubular plate with screw with screw with TBW
m One third tubular plate with TBW
Table-1: Showing age group distribution Table-2: Showing sex distribution
Distribution of fracture side (in %) Mode of injury (in%)
70 60 50
60 333 S .
167 40 B Slipping/Stumbli
50 ngs
10 30
30 20 B Fall from steps
20 " Right *
10
10 BLeft
0 0 H Sports
One third One third onethird  one third
tubularplate  tubularplate tubular plate tubular plate ERTA
with screw with TBW with serew  with screw
Table-3: Showing distribution of fracture side Table-4: Showing mode of injury
Mean duration of hospital stay (in days) Mean time for clinical union (in
85 weeks)
8.4 82
84 : 3
®one third 8 - hird
83 tubular plate :::: Il - lat
B . ular plate
8.2 mthzcr:w 78 with screw
®one thir .
8.1 tubular plate 76 . " ij'\:l]i I;ilate
ith TBW .
8 A 74 with TBW
7.9 7.2
Table-5: Showing mean duration of Table-6: Showing mean time for clinical union (in weeks)
Hospital stays (in days)
Mean time for radiological union (in Mean time for weight bearing (in
weeks) weeks)
35 — 135 —m—n—
12.93 12.93
B T e ——— 13
®one third ®one third
125 tubular plate 125 tubular plate
12 12
®one third ®one third
11.5 tubular plate 115 tubular plate
with TBW with TBW
11 11
Table-7: Showing mean radiological union Table-8: Showing mean time for weight bearing
Range of motion (in %) Range of motion (in %6)
120
10000
100 933
- = one third
80 tubular plate
with screw
60 .
= one third tubular
40 plate with screw = one third
. tubular plate
20 one third tubular » 2
00 plate with TBW with TBW
o 0-10°  0-20° ©0-30° 0-40°
0-100 0-200 0-300 0-500 i o
0-10° 0-20°  0-30° 0.50° Pronation Supination
Dorsiflexion Plantar flexion
Table-9: Showing ROM dorsiflexion and planter flexion  Table-10: Showing ROM pronation and supination
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Table-11: Showing functional outcome of two groups.

Functional outcome (in %)

Excellent Good Fair Poor

B one third tubular plate with screw
H one third tubular plate with TBW

Pre-operative, Intra-operative, Postoperative and

Follow up Figures

Fig-1: Pre-operative x-ray for threaded screw one
third tubular plate

m

Fig-2: Pre-operative x-ray for tension band wiring Fig 5: Fracture stabilization with K-wire

“
R

with one third tubular plate

H

Fig-6: Fracture fixed with screw and plate

Fig-3: Skin incision
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Fig-7: Postoperative x-rays (Threaded Screw)

Fig-8: Postoperative x-rays (Tension band wiring)

A- Dorsiflexion

C- Pronation

B- Planterflexion

D- Supination

Fig-9: Threaded Screw with one-third tubular plate: ROM

Complications

In our study in both groups, there were no
intraoperative complications. A superficial infection on
the operating site was noted in a threaded screw with a
third tubular plate group. There is one case of
superficial wound infection in the tension belt wiring
with one-third tubular plate group that does not involve
the bone.

CONCLUSION

In this interventional study, we studied the
results of a threaded spring with one-third tubular plate
fixing and one-third tubular plate fixation wiring, but
there were definite advantages with threaded spring
with one-third tubular plate fixation with the stress belt
cabling, the range of motion, weight carrying and
functional outcome. The union rate for both groups was
100% unsuccessful. In the meantime, the time required
for the tension band cabling with a third plate fixing
was significantly reduced compared to the time needed

for a block of threaded tubular. Platinum with a third
tube. Our study showed 93 percent excellent to good
results with threaded screw with a 3rd tubular plate
mounting and 86.7 percent excellent to good results
with the voltage belt mounting of a 3rd tubular plate
mount. In other studies, 80% were reported in Al-Lamy
WA and al [46], 80% were reported in Shams N and al
[47], 90% were reported in Maruthi CV et al. and 79%
were replaced with other bimalleolar fracture fixations.
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