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Abstract

Introduction: Distal humerus fractures with inter-condylar extension are unusual in Orthopaedic practice. The treatment for the
same has been defined inside the literature and consists of parallel and orthogonal fixation with the aid of using plates. The study
aimed to observe the effectiveness of “double tension band wiring” method for the remedy of distal humerus fractures with inter-
condylar extension and compare the effects with studies related to its treatment with locking plates.

Materials and methods: 50 patients, all presenting with closed fractures of the distal humerus, out of them 20 have been dealt
with double tension band wiring procedure and 30 were treated with locked plates fixation method.

Results: Out of 50 cases treated with these 2 methods of internal fixation, rigid fixation and union was achieved in each and every
patient. The mean duration of use of tourniquet during surgery was 65 minutes with minimum of 54 minutes and maximum of
110 minutes. Complete radiological union of the fracture was seen at a mean duration of 11 weeks after the surgery (9-15 weeks).
Average range of motion was 103 degrees with maximum range of motion of 110 degrees (20-130 degrees) and minimum of 65
degrees (25-90 degrees). Good results were obtained in both the groups in our study.

Conclusion: Both the approaches of treatment gave good results. Union became accomplished in almost all instances. However,
implant related difficulty become more with locked plates. Double tension band is a reliable, easier, inexpensive and safe technique

of fixation of inter-condylar fractures of distal humerus in adults.
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Introduction anatomical plates which are pre-contoured, most of the
orthopaedic surgeons fix these fractures by more than 1
screw in intercondylar region, but none of these screws
has a purchase on opposite cortex, thereby making this

Fractures of the distal humerus with inter-condylar
extension in adults present a great challenge to even
the most experienced surgeon due to the complex
anatomical configuration of elbow joint, small and

multiple fractured fragments, osteopenia of articulating *Corresponding author: Gunjan Upadhyay, Department of Orthopaedics,
L. Kalpana Chawla Government Medical College, Karnal, Haryana 132001,

surfaces and limited amount of subchondral bone [1, India. Email: gunjan453@gmail.com

2] The functional o'ujccome of these type of fractures Received 6 September 2023; Revised 11 November 2023; Accepted 21

is related to the ability to restore the normal elbow November 2023; Published 28 November 2023

anatomy and to achieve gOOd functional range of Citation: Arya A, Upadhyay G, Chaudhary ], Katyarmol CV, Munde S.

motion at elbow joint and early movement. The various Comparative study between bi-columnar plating as opposed to double

methods described in literature to fix such tvpe of tension band osteosynthesis in inter-condylar distal humerus fractures in

yp adults. ] Med Sci Res. 2024; 12(1):49-56. DOI: http://dx.doi.org/10.17727/

fractures are Kirschner wires (K-wires), screw fixation, JMSR.2024/12-9

sole plate but the stability provided by these methods Copyright: © 2024 Arya A et al. Published by KIMS Foundation and

is not gOOd enough to start ear]y mobilization of the Research Center. This is an open-access article distributed under the terms

. . . of the Creative Commons Attribution License, which permits unrestricted
elbow joint [3-6]. Recently’ with the advancement of use, distribution, and reproduction in any medium, provided the original

science and technology which led to the development of author and source are credited.


http://dx.doi.org/10.17727/JMSR.2024/12-9
http://jmsronline.com/
mailto:gunjan453@gmail.com
http://dx.doi.org/10.17727/JMSR.2024/12-9
http://dx.doi.org/10.17727/JMSR.2024/12-9

Arya A et al. ] Med Sci Res. 2024; 12(1):49-56

50

fixation not very stable and rigid which can drastically
affect the fracture and cause its non-union.

In this study, we have tried to use a simple, inexpensive,
easier and reliable method of fixing these fractures of
intercondylar region of distal humerus and maintaining
the normal anatomy by fixing all the fractured fragments
by using K-wires and SSwiresi.e., by using double tension
band wiring technique in one group of 20 patients. In
this technique, the humerus condyles are first reduced
with cannulated cancellous screws and which are later
fixed to humerus shaft with double tension bands and
these are tied across a screw inserted in the midline of
humerus shaft on posterior surface. The principle used
in these patients was that of Tension Band Wiring to
achieve rigid fixation of both the columns of humerus.
This principle applies to conversion of tensile forces at
the fracture site to compressive forces on the convex
side of bone [3] thus enabling contact at the fracture
site. This technique required minimal use of implant, is
inexpensive, simple and less operative time thus leading
to less blood loss and less rate of complications over the
locking plates.

In another group of 30 patients, we have used method of
internal fixation i.e. locking plates of distal humerus. In
this technique, we first reduced the fractured fragments
anatomically and used cannulated cancellous screws to
fix inter-condylar fracture. Then we provisionally fixed
the fracture with k-wires. Later, locking plates were
used on medial and lateral column of distal humerus
in two configurations in which these plates can be used
are parallel and orthogonal plating. By this method
we achieved rigid fixation of fractured fragments and
started early mobilization at elbow joint.

The study aimed to observe the effectiveness of “double
tension band wiring” method for the remedy of distal
humerus fractures with inter-condylar extension and
compare the effects with studies related to its treatment
with locking plates.

Materials and methods

The study was carried outfrom April 2017 to May 2023 at
Kalpana Chawla Government Medical College, Haryana,
50 patients of supracondylar fracture of humerus with
inter-condylar extension were operated using both these
techniques. It was a retrospective study with collection
of data from patients in OPD after every follow up visit.
The patients were enrolled serially as per operation
record and data collection with x-ray and other details
were taken during follow up period. Both the groups of
plating versus tension BAND wiring were comparable
by their demographic situation as all were localized in
Haryana as well as by similar fracture patterns. All adult

patients having C1 type intercondylar with fracture of
the distal humerus were selected. Standard anterior-
posterior and lateral radiographs were obtained in the
radiology department and all fractures were classified
according to Jupiter classification [4] of distal humeral
fractures (Table 1). All the selected patients were
divided in two groups. In the first group, we included
20 patients which were operated with double tension
band wiring technique. In other group we included 30
patients and operated with locking plates. There were
15 high T fractures, 30 low T fractures and 5 Y fractures.
According to AO classification, all were C1 fractures [5].
The mean age of presentation of patients was 55 years
(33-68years). There were 41 males and 9 female among
the 50 patients.

Table 1: Jupiter classification of distal humerus
fractures.

Transverse fracture proximal to or at

High-T upper olecranon fossa

Low-T Transverse fracture just proximal to
trochlea

v Oblique fracture line through both
columns with distal vertical fracture line

H Trochlea is a free fragment (risk of AVN)

Medial lambda  Proximal fracture line exists medially

Lateral lambda Proximal fracture line exists laterally

T type with additional fracture in coronal

Multiplane T plane

All patients were operated in lateral position under
regional block or general anaesthesia. Upper limb
pneumatic tourniquet was used and was inflated just
before making the skin incision. We used posterior
approach to elbow joint in which midline posterior
incision given and soft tissue dissection done. Ulnar
nerve was identified and retracted to avoid injury. Then
Chevron osteotomy for olecranon was done. Fracture
site exposed and inter-condylar fragments of fracture
were first reduced and held with AO reduction clamp
or K-wire as anatomical as possible. Then we passed a
guide wire for cannulated cancellous screw from medial
side to lateral aspect or vice versa in intercondylar
area crossing fracture perpendicularly. A cannulated
cancellous drill bit was used to drill over the guide wire
and a proper sized 4mm cannulated cancellous screw
was inserted over the guide wire to secure the fragments
in anatomical position.

Now in first group, the condylar block was attached to
the humeral shaft using double tension band. Firstly,
after reducing the condylar block to the humeral shaft,
two K-wires were passed from the lateral condyle across
the fracture to engage the medial cortex of humeral shaft
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and likewise two K-wires were passed from the medial
condyle across the fracture to engage the lateral cortex
of the humeral shaft. Now a 4.5 mm cortical screw with
a washer was inserted in the midline of humeral shaft
just above the fracture at the level of K-wire tips. An 18
gauge stainless steel wire was passed beneath the screw
head and across the medial K-wire tips distally in figure
of 8 manner and tightened using double loop. Similarly
a tension band was applied laterally. Stability of the
construct was checked under vision and olecranon
osteotomy was closed using tension band wiring
(Figure 1). Again the stability of the whole construct
was checked by moving the elbow through full range of
motion.

Figure 1: (a) Tension band wiring seen with fixation in both
condyles of humerus, (b) SS wire being applied, (c) Range of
motion being checked after Tension band wiring with elbow in
flexion and extension, (d) Range of motion was being checked
after Tension band wiring with elbow in extension.

In another group of 30 patients, we have used method of
internal fixation i.e., locking plates of distal humerus. In
this technique, we first reduced the fractured fragments
anatomically and used cannulated cancellous screws to
fix inter-condylar fracture. Then we provisionally fixed
the fracture with k-wires. Later, locking plates were used
on medial and lateral column of distal humerus in 90-90
position. By this method we achieved rigid fixation of
fractured fragments.

Ulnar nerve was transposed anteriorly when needed.
Tourniquet was deflated and haemostasis achieved.
Wound was closed in layers over a suction drain. Drain
was removed on second postoperative day and gentle
active range of motion exercises was started. Patients

were discharged from the hospital after suture removal
around 11 or 12 days and followed up in OPD at 3
weeks, 4 weeks, 6 weeks and then monthly up to one
year (Figures 2 to 9). Final result was graded according
to criteria laid by Jupiter et al., (Table 2). General patient
information has been provided in (Tables 3 and 4).

i

Figure 2: (a) Anterior posterior x-ray view of elbow shows
both lateral and medial condyle fracture, (b) Lateral view
x-ray shows comminuted distal humerus fracture.

it

Figure 3: Post-operative radiograph at 10 weeks follow up (a)
Lateral view x-ray shows comminuted distal humerus fracture
under process of union, (b) Anterior posterior x-ray view of
elbow shows both lateral and medial condyle fracture under
process of union.
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Figure 4: (a) Anterior posterior 3D CT scan view of elbow
shows both lateral and medial condyle fracture, (b) Lateral
view 3D CT scan shows comminuted distal humerus fracture.

Figure 5: ORIF with bi-columnar plating (a) Lateral view x-ray
depicts fracture uniting with implants in situ, (b) Anterior
posterior view x-ray depicts fracture uniting with implants in
situ.

Table 2: Grading criteria by Jupiter et al., [4]
Loss of

Result ; Flexion Pain Disability
extension
Excellent <15° >130° None None
Good <30° >120° Slight Minimal
Fair <40° >90° W.lt_h Moderate
activity
Poor <40° >90° Variable Severe
Results

Out of 50 cases treated with these 2 methods of
internal fixation, rigid fixation and union was achieved
in each and every patient. The mean duration of use
of Tourniquet during surgery was 65 minutes with
minimum of 54 minutes and maximum of 110 minutes.
Complete radiological union of the fracture was seen
at a mean duration of 11 weeks (Figure 10) after the
surgery (9-15 weeks).

Average range of motion was 103 degrees (Figures 11
and 12) with maximum range of motion of 110 degrees
(20-130 degrees) and minimum of 65 degrees (25-90
degrees). Good results were obtained in both the groups
in our study.

Figure 6: Another case (a) Preoperative 3D CT scan
view of elbow shows both lateral and medial condyle
fracture, (b) x-ray shows comminuted distal humerus
fracture under process of union in anterior posterior view,
(c) x-ray shows comminuted distal humerus fracture under
process of union in lateral view.

Figure 7: (a) Anterior posterior x-ray view of elbow shows
both lateral and medial condyle fracture, (b) Lateral view
x-ray shows comminuted distal humerus fracture, (c) Tension
band wiring seen with fixation in both condyles of humerus
in AP view, (d) Tension band wiring seen with fixation in both
condyles of humerus in lateral view.
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Figure 8: (a) Anterior posterior x-ray view of elbow shows
both lateral and medial condyle fracture, (b) Lateral view
x-ray shows comminuted distal humerus fracture, (c) Tension
band wiring seen with fixation in both condyles of humerus
in AP view, (d) Tension band wiring seen with fixation in both

condyles of humerus in lateral view.
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Figure 10: Histogram showing radiological union in both Figure 9: Patient with full range of motion (a) complete pain
groups in weeks. free extension, (b) complete pain free flexion.

Table 3: Group 1- General patient information sheet.

ne sawer Towmmeine el | B Felol s
32 Male Y 60 8 -10 130 Excellent
63 Female High T 50 12 -20 120 Good
65 Male Low T 120 14 -25 120 Good
58 Female Low T 80 10 -15 120 Good
65 Male High T 50 12 -20 120 Good
70 Female Low T 60 10 -30 100 Fair
55 Male Low T 110 12 -10 125 Good
61 Male Low T 90 14 -20 110 Fair
50 Male High T 60 10 -15 130 Excellent
45 Male Low T 70 9 -10 120 Good
55 Female Low T 60 10 -15 100 Fair
56 Male High T 80 12 -10 120 Good
68 Male Low T 60 8 10 130 Excellent
60 Male Low T 60 12 15 110 Fair
56 Male Low T 50 10 10 130 Excellent
52 Male Low T 70 14 10 120 Good
58 Male High T 50 10 10 120 Good
55 Male Y 60 9 10 120 Good
50 Male Low T 80 10 15 120 Good

50 Male LowT 60 10 15 110 Fair
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Table 4: Group 2- General patient information sheet.

Tourniquet

Radiological

Age Sex Jupiter class time (in union EXZZ;?:;)(M Féi;f:gg“ Results
minutes) (In xeeks)
42 Male Y 60 8 -10 130 Excellent
53 Female High T 50 12 -20 120 Good
55 Male Low T 120 14 -25 120 Good
54 Female Low T 80 10 -15 120 Good
75 Male High T 50 12 -20 120 Good
60 Male Low T 60 10 -30 100 Fair
45 Male Low T 110 12 -10 125 Good
51 Female Low T 90 14 -20 110 Fair
60 Male High T 60 10 -15 130 Excellent
55 Male Low T 70 9 -10 120 Good
65 Female Low T 60 10 -15 100 Fair
66 Male High T 80 12 -10 120 Good
48 Male Low T 60 8 10 130 Excellent
50 Male Low T 60 12 15 110 Fair
58 Male Low T 50 10 10 130 Excellent
51 Male Low T 70 14 10 120 Good
59 Male High T 50 10 10 120 Good
51 Male Y 60 9 10 120 Good
40 Male Low T 80 10 15 120 Good
46 Male Low T 60 10 15 110 Fair
65 Female Low T 120 14 -25 120 Good
58 Male Low T 80 10 -15 120 Good
65 Male High T 50 12 -20 120 Good
70 Female Low T 60 10 -30 100 Fair
55 Male Low T 110 12 -10 125 Good
61 Male Low T 90 14 -20 110 Fair
50 Male High T 60 10 -15 130 Excellent
45 Male Low T 70 9 -10 120 Good
55 Female Low T 60 10 -15 100 Fair
56 Male High T 80 12 -10 120 Good
Theloss of range of motion was consistent with the age of Discussion

the patient and compliance of the patient with physical
therapy. Three patients had ulnar nerve neuropraxia in
the postoperative period which corrected over a period
of 5 weeks via conservative approach. Two patients
had palpable k-wire tips beneath the skin which were
removed after radiological union. Overall patients had
minimal symptoms related to hardware.

Fixation of intra-articular distal humerus fractures
represents a challenging reconstructive problem for
orthopaedic surgeons due to complex anatomy of the
distal humerus and difficulty in exposing the fracture
which is further compounded by comminution and
osteopenia of articulating surfaces. The main goal in
such type of fractures is anatomical reduction, rigid
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Figure 11: group 1- elbow range of motion.
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Figure 12: group 2- elbow range of motion.

fixation and early mobilisation required to prevent
complications [7]. We have compared two such methods
here which allow good compression at fracture site,
rigid fixation utilising minimal hardware. The method
of double tension band wiring of distal humerus has the
advantage of early mobilization which can be attributed
to the rigid fixation provided by the tension band. The
amount of periosteal stripping & soft tissue damage
is significantly less than plate fixation. It is a simple
procedure and the duration of the surgeries in our
series was around 90 minutes. It is inexpensive when
compared to the costs of plates. Tourniquet time can be
minimised with this technique preventing tourniquet
related complications. Because of the rigidity and
stability achieved in this technique and because the
tension band wiring technique acts in dynamic mode
when muscles contract, we can mobilise the patient
very early. In fractures in osteoporotic bone where
large implants can have shattering effect and screw may
loosen out, this technique gives good hold without fear
of loosening with minimal implants.

Double tension band wiring has been used in past with
encouraging results. In a study of 10 patients, Houben et
al reported comparable results, where 5 patients were
treated with double tension band and 5 were treated

with double plates [8]. Zhao et al reported 83% excellent
or good results in their study of 24 patients treated with
double tension band wiring [9]. This method can also
be used in combination with other methods of fixation,
as reported by Allende et al [10], where they concluded
that the method is good alternative in osteoporotic
settings when combined with other methods.

Presently, there is increasing trend towards the use
of locking plates in intercondylar fractures of distal
humerus. The very design of the locked plates is for
osteoporotic fractures [11-13]. These plates can be
used in 2 different configurations: parallel plaing or
orthogonal plating. There is no significant difference
with regards to clinical and functional outcomes in
using the plates in different configurations. The decision
to use parallel plating or orthogonal plating depends on
surgeon’s preference and bone quality.

There are some disadvantages of these plates like
the extensive soft tissue damage, technical expertise
required, increased operative time and issues with
contouring in some patients. The advantage of these
plates, when compared with double tension band
osteosynthesis lies in their biomechanical strength, as
reported by Dogramacai et al [14].

Success in treating these fractures starts with pre-
operative understanding of the normal anatomy of distal
humerus and the fracture pattern. Intraoperatively,
obtainingananatomicalreductionofthearticularsurface
with a stable hardware construct, which will allow early
range of motion while minimizing complications, will
surely result in favourable outcomes.

We have not studied the biomechanical strength of
the tension band but since we were able to start early
mobilization, all fractures united & there was no
breakage of any wires; it can be postulated that this
method has enough biomechanical stability to be used
in clinical practice. Dubey et al described a modification
and did transosseous fixation of intercondylar fracture
oflower end humerus by tension band wiring technique,
and reported excellent results [15].

Our study shows that in inter-condylar fractures in
adults, double tension band fixation can be a safe,
reliable, easy and inexpensive technique for the
management of these fractures and should remain an
option to be considered when planning the stabilisation
of these fractures especially the AO type C1 fractures.
Our results are comparable to other studies done using
locked plates.

Limitations of the study: The above study although
was done in a tertiary care medical college has limited
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patients; multi-centre trial with more patients gives
precise results. Admittedly, the present study is based
on a limited number of cases and is inadequate to
provide conclusive data

Conclusion

Double tension band is a reliable, more biological, less
surgically demanding and cost effective method of
fixation of intercondylar fractures of humerus. Rigid
fixation and hence, early mobilisation can be achieved
with this method. This method avoids extensive soft
tissue stripping and bulky hardware. Though locked
plates are considered as gold standard in the treatment
of fractures of the distal humerus, double tension band
technique should be considered as an option while
planning fixing these fractures especially AO type C1
fractures. The main limitations of this series are having
a small number of patients and no experience with
communited AO type C2 and C3 fractures.
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