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Abstract

Aim: A fracture of the humeral shaft is a very common event. Humeral shaft fractures are generally
simple fractures of the mid-diaphysis. The incidence of primary lesion of the radial nerve in association
with humeral shaft fracture is quoted at 11.8% on average. Compression at the fracture site is beneficial
for fracture healing; this has been used whenever fractures are fixed internally using compression plates
and screws. Similarly the use of this technique i.e Humerus IMIL with Compression Device can be
beneficial for achieving compression while nailing for treatment of shaft of humerus fracture.

Materials and Methodology: 20 Adult patients with traumatic humerus shaft fractures in Orthopaedic
Department of Bapuji Hospital and Chigateri General Hospital attached to J.J.M. Medical College,
Davangere, who were willing for surgery were admitted during the period of study. They were clinically
and radiologically evaluated.

Result: The most common age group in our study was 21-40 years with the mean age of 41.13 years. Out
of 20 patients 15(75%) patients were male and 5(25%) patients were female. The most common mode of
injury is RTA, i.e. 16(80%) patients out of 20. This also shows the nature of involvement of Humerus
shaft fractures as a part of a polytrauma patient. Right side is more commonly involved than the left.
i.e.11 (55%) out of the 20 cases. In this study, the most common site of injury was Middle/3 a total of
15(75%) patients, next most common being upper/3- middle/3 junction - 5(25%). In this study the most
commonly experienced type of fracture was Transverse type 14 (70%) patients, 2nd most common was
Oblique fractures in 6 (30%) patients. In our study a total of 15 patients (75%) had no complications
relating to surgery or post-surgery. 2(10%) cases were having shoulder stiffness which is most common
complication. In our study we found that 16 patients (80%) had full range of shoulder movements. Others
4(20%) had 10°-30° of residual abduction which accordingly hampered the functional outcome. In our
study, 19 (95%) patients had solid union in less than 26weeks.

Conclusion: Internal fixation of fractures of the shaft of humerus with interlocked intramedullary nail
with compression device gives good results with satisfactory result as it allow early mobilization and
early recovery with minimal soft tissue damage.

Keywords: Humerus shaft fracture, intramedullary inter locking nail, compression device

Introduction

A fracture of the humeral shaft is a very common event. As a percentage, humeral shaft
fractures account for about 1-3% of all fractures [ of these, about 10% are open fractures &
20% of those are humeral shaft fractures. Incidence is 11 ¥ per 100,000 people annually, or
0.011%. @ There are 2-3 frequency peaks 3 4,

e During adolescence

e Inthe 3rd decade of life in men as a result of moderate to severe trauma

e Inthe 5th - 7th decades of life, especially in women after a simple fall.

Humeral shaft fractures are generally simple fractures of the mid-diaphysis. The incidence of
primary lesion of the radial nerve in association with humeral shaft fracture is quoted at 11.8%
on average P,

Most fractures of the humeral shaft can be managed conservatively [,

~351~


http://www.orthopaper.com/
https://doi.org/10.22271/ortho.2021.v7.i1f.2509

International Journal of Orthopaedics Sciences

The indications for operative treatment include open fracture,
pathological fracture, polytrauma, fracture with radial nerve
or vascular injury, and failed non-surgical treatment leading
to delayed or nonunion 71, Plate and intramedullary nail
(IMN) fixation are two traditional methods of fixation for the
management of humeral shaft fractures. Compression at the
fracture site is beneficial for fracture healing; this has been
used whenever fractures are fixed internally using
compression plates and screws. The advantage is that this
promotes primary bone healing while increasing fracture
stability due to direct bony apposition. One of the common
causes of nonunion is fracture gap or distraction. This can be
also used with nailing techniques to allow compression of
bone ends, either to decrease or eliminate the fracture gap and
to allow fracture healing ® 9. Similarly, the use of this
technique can be beneficial for compression while nailing for
treatment of long bone nonunions.

The compression plating was a great advancement in
technology for fixation of long bone fractures in the sixties
and was the method of choice for nearly two decades. The
interlocking nailing which was first described by Modney 1
in 1953, has undergone many design modifications since then
and has almost completely replaced the plating in the present
day. It offers a load bearing-device with excellent stability
against the axial and rotational deformation of the fracture. It
involves much less surgical exposure and therefore the
reduced risk of infection. However, it fails to create the
contact compression at the fracture surfaces, which is a
desirable physiological stimulus to fracture union providing a
distinct advantage to the compression plating. The AO nail
with an oval proximal hole provides the dynamic locking and
is able to overcome the said deficiency 'Y to some extent but
it relies on muscular forces and the weight bearing for the
compression, with no inherent compression of the device
itself. The special interest in compression nailing started in
the 1970s in an effort to combine the advantage of
compression osteosynthesis to the nailing. The telescopic
locking nail [ and the intramedullary compression nail [13-1%]
described to provide a reliable, innovative intramedullary
nailing technique of the third generation, provide active
compression of the fracture surfaces. They have proved to
have excellent usefulness in not only managing the acute
fractures but also in many types of revision surgeries like
corrective osteotomy, stabilization after pseudoarthrosis
resection and arthrodeses. The dynamic compression nail has
been devised to produce axial compression at the fracture site
through its self-compression locking screw and the oval
configuration of the locking hole. To the best of our
knowledge, it represents the first intramedullary compression
nail providing axial compression without employing any
additional implant or the device.

Similarly the use of this technique i.e Humerus IMIL with
Compression Device can be beneficial for achieving
compression while nailing for treatment of shaft of humerus
fracture.

Material and Method

20 Adult patients with traumatic humerus shaft fractures in
Orthopaedic Department of Bapuji Hospital and Chigateri
General Hospital attached to J.J.M. Medical College,
Davangere, who were willing for surgery were admitted
during the period of study. They were clinically and
radiologically evaluated. Laboratory investigation was carried
out before surgery. Inclusion criteria -patients greater than 18
years, patients confirmed with the shaft of humerus fracture,
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patients with ‘Revised AO/OTA classification(2018)- Oblique
shaft fracturel2-A2 and Transverse shaft fracture 12-
A3,patients who give consent Humerus IMIL with
Compression Device, patients who are willing to follow up in
our department. Exclusion criteria-Patient age less than 18
years of age, patients having an associated radial nerve palsy,
patients who are medically unfit for surgery, patients who
refused our protocol.

Surgical technique

A standard operating table was used, patient was taken in
supine position. Turn the head to the contralateral side to
increase exposure of the shoulder. Obtain rotational alignment
by placing the shoulder in an anatomic position and rotating
the distal fragment so that the arm and hand are pointing
towards the ceiling and the elbow flexed to 90degree. Nail
diameter was determined under image intensifier control, or
by placing the measuring device on the humerus and position
the square marking over the isthmus. If the transition to the
cortex was still visible to the left and right of the marking, the
corresponding nail diameter was used.

Make a longitudinal skin incision from the lateral point of the
acromion process and extend it distally, centred over the tip of
the greater tuberosity. Incise the fascia of the deltoid and
palpate the greater tuberosity. Awl was inserted through
medial to the greater tuberosity to gain access to the
medullary canal under C-ARM control to make Advance the
curved awl until it is seated within the humeral head, and
rotate the humerus internally and externally to confirm
containment of the awl by image intensification. The entry
portal should be centered on anteroposterior and lateral views
to ensure that the nail will be in the midplane of the humerus.
Awl was removed and canal opener was used to open the
medullary canal further. Ream the proximal metaphysis of the
humerus to a diameter Imm more than the nail to be inserted.
Then a ball tipped guide wire of 1.8 mm is passed and
fracture is reduced by gentle manipulation. The position of the
guide wire and reduction of the fracture were confirmed by
Image intensifier. Proper nail length can be verified
radiologically pre-operatively and on the table using the guide
rod method. With the distal end of the rod 1-2 cms proximal
to the olecranon fossa, overlap the second guide rod of the
same length extending proximally from the humeral entry
portal.

Subtract the length (in mm) of the overlapped guide rod from
500 mm to determine the correct nail length. The selected nail
is attached to the Jig. The nail is passed through the medullary
canal. When the nail reaches the fracture, maintain reduction
manually and gently advance the nail across the fracture.
Advance the nail distally until it is 1 to 2 cm proximal to the
olecranon fossa, take care to avoid splitting the distal humerus
or creating a supracondylar fracture from wedging the tip of
the nail too close to the olecranon fossa. Confirm nail position
in the distal fragment by anteroposterior and lateral image
intensification views by internally and externally rotating the
arm. Seat the nail so that its proximal end is beneath the bone
to avoid subacromial impingement.

The distal interlocking is done by free hand technique in an
anteroposterior direction. Ideally the 3.4 mm locking screw
will be used distally for 7mm & 8mm and 2.9mm for 6mm
nail. Prior to compression insert a proximal gliding screw,
which is applied through the dedicated guide hole in the
aiming device. Compression of the fracture site or closure of a
gap is applied by inserting a compression screw from the top
of the nail. By tightening the screw, the whole nail with the
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distal fragment is pulled retrogradely. Confirm the effect
under image intensification. After achieving satisfactory
reduction remove the compression screw. The proximal
interlocking is done with the help of zig lateral to medially.
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The zig is removed and locking confirmed by the Image
intensifier and the wound closed after securing complete
hemostasis.

Fig 2: Compression device

Fig 3: General Instruments

Result

This prospective study was conducted at Bapuji and Chigateri
General Hospital attached to JJM Medical College,
Davangere for a period of two years from July 2018 to July
2020.The most common age group in our study was 21-40
years with the mean age of 41.13 years. Out of 20 patients
15(75%) patients were male and 5(25%) patients were female.
This shows Males are more predominantly affected with
Humerus fractures as compared to female. It shows a male
preponderance with the ratio being M:F 3:1. In our study, the
most common mode of injury is RTA. i.e.16 (80%) patients
out of 20. This also shows the nature of involvement of
Humerus shaft fractures as a part of a polytrauma patient. In
our study, Right side is more commonly involved than the
left. i.e.11 (55%) out of the 20 cases. In this study, the most
common site of injury was Middlel/3 a total of 15(75%)
patients, next most common being upper/3- middle/3 junction
- 5(25%). In this study the most commonly experienced type
of fracture was Transverse type 14(70%) patients. 2" most
common was Short oblique fractures in 6 (30%) patients. In
our study a total of 15 patients (75%) had no complications
relating to surgery or post-surgery. 2(10%) cases were having
shoulder stiffness which is most common complication,
2(10%) cases were having superficial skin infection, 1(5%)
case had bent dynamic screw.

In our study we found that 16 patients (80%) had full range of

shoulder movements. Others 4 (25%) had 10°-30° of residual
abduction which accordingly hampered the functional
outcome. 2 patients (10%) had only shoulder Stiffness. In our
study, 19 (95%) patients had solid union in less than 26
weeks, 1(5%) cases had delayed union (26-36 week).

Effect of compression device

X-RAY OFF

Fig 4: Before compression device
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k-RAY OFF

Fig 5: After compression device

Case

BAPUJI HOSPITAL DAVANAC
PRAKSHA 45 YEAR M 06-Mar-20 SHOU

Fig 8: 1 YR follow UP

Discussion

The management of fracture shaft of humerus has always
been a challenging problem to the orthopaedic surgeon, also
as they are very frequently associated with multiple injuries,
leading to complications of rotation, infection, delayed union,
non- union & radial nerve injury (neuropraxia).

The main aim of treatment is to achieve proper length and
alignment and give finally good union. In several reported
] series, the presence of associated multiple injures was the
Fig 6: Pre op x-ray most frequent indication for internal fixation of humeral shaft.
In this study, fractures of shaft of humerus are seen
commonly in middle aged adults ranging from 20-30 years
group, with the mean age being 41.13yrs.The mean age in
other study reported by Loya Lava Kumar S [161 is 41.4 +/- 8.2
years, Ashwin Kasturi et al. 71 is 43.5years.Out of 20 patients
15(75%) patients were male and 5(25%) patients were female.
This shows Males are more predominantly affected with
Humerus fractures as compared to female. It shows a male
preponderance with the ratio being M:F 7:3.

In our study, the most common mode of injury is RTA. i.e.16
(80%) patients out of 20 similar to Loya Lava Kumar?é study.
Right side is more commonly involved than the left,i.e.11
(55%) out of the 20 cases. Among them most common site of
injury was Middlel/3 a total of 15(75%) patients, next most
common being upper/3- middle/3 junction - 5(25%), similar
to study conducted by Mir G. R. Wali et al. % i.e 62% of
middle 1/3 humerus fracture. The most commonly
experienced type of fracture was Transverse type 14 (70%)
patients. 2" most common was short oblique fractures in 6
(30%) patients similar to study conducted by Mir G. R. Wali
et al. (81,

In our study a total of 15 patients (75%) had no complications
relating to surgery or post-surgery.2 (10%) cases were having
shoulder stiffness which is most common complication. In our
study we found that 16 patients (80%) had full range of
shoulder movements. Others 4(20%) had 10°-30° of residual
abduction which accordingly hampered the functional
outcome.2 patients (5%) had only shoulder Stiffness. In our
study, 19 (95%) patients had solid union in less than 26
weeks, 1 (5%) cases had delayed union (26-36 week).

4 \

Fig 8: 61" month follow UP

Conclusion
Compression can minimize residual fracture gaps in the
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clinical setting. This may increase stability and potentially
improve union rates of acute fractures. Additionally, the
compression achievable may improve the historical results of
non-unions treated with intramedullary nailing.
Further studies are needed to address the clinical application
of the humerus IMIL with compressive device.
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