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Abstract: Introduction: Fractures of the humeral shaft are common and accounts for 1 - 3% of all fractures and have bimodal
distribution. Objective: To compare functional out - comes, union and complication rates in patients treated with locked intramedullary
nailing or dynamic compression plating for humeral shaft fractures. Material and methods: This study was conducted in the
Department of Orthopedic Surgery at Nalanda Medical College and Hospital, Patna, Bihar, between may 2022 to May 2023. Total 20
patients were surgically treated with either DCP or interlocking nailing between the above - mentioned study periods. The patients were
followed up every second week till radiological union was seen. Patients were also assessed clinically. Results: Out of 20 cases, there
were 15 men and 5 women.13 (76%) cases were admitted due to Road Traffic Accident and 3 (15%) Due to physical assault and 4 due to
fall at home. Out Of 20 cases, 5 cases (25%) were proximal third, 10 (50%) were middle third, and 5 (25%) were distal third. The
fractures united in 18 (90%) patients, with 2 (10%) cases showed delayed union due to infection. Conclusion: Open reduction and
Internal fixation of the humerus shaft fractures treated with dynamic compression plate provides higher union rates as compared to

other modes of treatment available.
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1. Introduction

Fractures of the humeral shaft are common and accounts for
1 - 3% of all fractures and have bimodal distribution. One
group consists of mostly young males of 21 to 30 years age
group and the other of older females of 60 to 80 years. The
predominant causes of humeral shaft fractures in young age
group are high energy traumas and in case of second group
mainly simple fall or rotational injuries.®*

Fractures of humeral shaft have traditionally been regarded
benign, with high percentage of primary healing with
conservative methods, using either a hanging arm cast or a
functional brace. Operative treatment for humerus fractures
has usually been reserved for the treatment of non - union,
unacceptable reduction of fractures, compound fractures,
associated with forearm fractures, for polytrauma patients,
fractures with neurovascular complications and patients with
obesity who are at risk of developing varus angulations. The
advantages of operative management are early mobilization
and patient comfort. But, operative management carries the
risk of technical errors and post - operative complications
like infections, nerve injuries etc.”’

Two techniques under study include intramedullary nailing
and dynamic compression plate fixation. Open reduction and
internal fixation (ORIF) with plates and screws continues to
be considered the gold standard for surgical treatment. It is
associated with a high union rate, low complication rate, and
rapid return to function. It provides satisfactory results but
requires extensive soft tissue dissection, and meticulous
radial nerve protection. The plate may fail in osteoporotic
bone.4, 7 Due to concerns about soft tissue dissection

required for ORIF, a less invasive technique that allows
indirect reduction and percutaneous plating of the anterior
humerus has been developed. With this background current
study was planned to compare the outcomes of each method
of fixation (dynamic compression plating and interlocking
nailing) for the fracture shaft of humerus.

2. Material and Methods

This study was conducted in the Department of Orthopaedic
Surgery at Nalanda Medical College and Hospital, Patna,
Bihar, between May 2022 to May 2023. Total 20 patients
were surgically treated with either DCP or interlocking
nailing between the above - mentioned study periods. The
patients were followed up every second week till
radiological union was seen. Patients were also assessed
clinically

Inclusion Criteria
1) Age 20yr - 45yr
2) Segmental fractures
3) Diaphyseal fractures

Exclusion Criteria

1) Age less than 20 yr.

2) Severe comorbidity.

3) Associated with head injury.
4) Non - union

Pre Operative Preparation

1) Each patient will be subjected to thorough clinical and
radiological ~ examinations along  with  routine
pathological investigations to rule out associated injuries
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and other comorbid conditions.  Prophylactic
administration ~ of  cephalosporins  along  with
aminoglycosides and tetanus toxoid will be given.

2) Stable Patients will be subjected to all relevant
preoperative investigations and will be taken up for
surgery as soon as they are fit for anaesthesia.

Technique
Antero lateral approach of middle shaft of Humerus

Position of the patient will be supine on operating table with
affected limb on arm board, abducted 600 and C - Arm on
contra lateral side. All patients will be operated under
Brachial block or Genernal Anaesthesia .

After Proper scrubbing and painting with antiseptic solution
draping done.

Step

1) Incision made longitudinal from tip of coracoids process
of scapula then alongline of deltopectoral groove. And
continue incision Lateral border of bicep. Incision should
be stopped 5 cm above the flexion crease.

2) Separate soft tissues, incise the deep fascia of arm along
the line of incision and retract the biceps medially.

3) Split the brachialis muscle to reach periosteum of bone
and opening of medullary canal and cleaning of both end
of fracture and reduction of fracture with help of
reduction clamp.

4) Selection of plate (DCP 8hole) and fixation of fracture
with plate and screw (4Proximaland 4distal) Secure
hemostasis and drain applied and wound closed in layers
with suture and dressing applied.

Post Operative Care:

Post - operative rehabilitation following stable
osteosynthesis by plate is straight forward. We start the
patient with finger and wrist movements on the 1st post -
operative day. Mobilization begins on post - operative day 2
with active - assisted elbow flexion - extension and forearm
Pronation - Supination exercises taking into consideration
pain tolerated by the patient. After that if patient is able to
tolerate the pain then we start the patient on pendulum
exercises of shoulder from post op day 5. Then as the
tolerance increases we start the patient with shoulder shrugs
and shoulder circling exercises followed up by shoulder
abduction stretching exercises. Resistive exercises and load
bearing are started only after evidence of bridging callus on
radiograph. Thus a good functional range of motion is
achieved within 4 - 5 weeks.

Union at 16weeks

Full Range Of Movement

Case Treated with DCP and follow up.

Operative Technique - Patient Positioning

Patient is placed on radiolucent orthopedic table in
contralateral lateral decubitus position with 10-15 degree
posterior sag of ipsilateral shoulder (Figure 1). Patient’s
body is secured with well - padded side supports over the
sacrum and pubis, soft cushioning at all bony prominences
and appropriate head - neck elevation for adequate airway

access.

Positioning of the patient, Surgeon, assistant, image
intensifier and the anesthetist with his machine at a
predefined place is the key in execution of the surgery. The
surgeon stands at the headend of the patient’s shoulder and
assistant stands opposite to the surgeon at posterior aspect of
the patient holding the arm at forearm and elbow. The
assistant has a pivotal role in achieving and maintaining
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reduction with traction and manipulation of the arm with
viewing im - ages in all planes during the procedure. Image
intensifier is placed in transverse plane giving unobstructed
anteroposterior view from shoulder to elbow at all times.

Viewing in different planes is usually achieved by rotating
the image in - tensifier or changing of position of shoulder
by arm and elbow rotation (Figure 2).

Figure 1: Lateral position.

Figure 2: A arm image of proximal humerus; (d) B Arm
image of distal humerus

3. Procedure

Patient is placed in the lateral position. A small 2 cm skin
incision from the an - terolateral edge of the acromion is
given and subcutaneous tissue sharply incised (Figure 3).
Deltoid muscle is split along the raphe followed by incising
and/or partially resecting the subdeltoid bursa. The
supraspinatus tendon is incised in line with its fibers with a
pointed scalpel blade and both borders of the tendon are
retracted with sutures. Expose the superior humeral head
cartilage medial to the greater tuberosity.

Figure 3: Anterolateral incision

Entry Point

Fracture is reduced by using traction, varus/valgus, and
rotational force applied manually. Entry point is located at
the lateral edge of articular surface in AP plane and at center
of humeral head in lateral plane with a 3 mm Steinman pin
and confimed under C arm image (Figure 4).

Figure 4: (a) X ray showing fracture humerus;

Figure 4 (b) Entry point

The entry point is enlarged with bone awl and a 2.5 mm
guide wireis passed through the correct entry point, and
guide wire is passed across the fracture site (Figure 5).

Figure 5: Reduction and guide wire insertion.

Reaming of the Canal

Reaming of the canal is carried out sequentially through the
fracture site into the distal medullary canal up to one cm
proximal to olecranon fossa (Figure 6)

Figure 6: Sequential reaming of canal over guide wire

Volume 12 Issue 7, July 2023

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: MR23701001318

DOI: 10.21275/MR23701001318 423



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

Insertion of Nail

The appropriate size and the length of the humerus nail are
inserted with slightly rotating movements down to the
fractureline. The fracture site is firmly held by the assist to
avoid movements at the fracture site which helps in the
prevention of injury to the radial nerve. The nail is passed
across the fracturesite and final seating of the nail is done in
distal metaphysis with gentle blows after accurate control of
rotation. Care is taken toavoid distraction at the fracture site.
Appro - priate size of the nail means a nail which is
embedded in the distal metaphysis and is buried at least 5
mm beneath the articular surface and has no distraction at
fracture site (Figure 7).

Figure 7: (a) Insertion of nail

Proximal Locking

Proximal locking is done with help of jig. Number of
locking screws and their position depends on the fracture
configuration and location. At least two proximal bolts are
considered sufficient for shaft fractures and multiple angled
locking with maximum bolts are required for proximal and
metaphyseal fracture. If gapping is evident at fracture site
elbow is stroked gently to achieve compression or first distal
locking and extraction blows shall achieve compression at
fracture site. Check the nail is sub articular and then do
proximal locking (Figure 8).

Figure 8: (a) Proximal locking.

Distal Locking

During freehand distal locking, the patient’s arm rests on his
or her body and the forearm is rested on the anterior pelvic
support on sterile padding. By changing the amount of
padding, arm rotation can be adjusted to give a perfect view
of the distal locking hole. Once distal interlock holes appear

as perfect circles in AP view, a small stab incision is taken
on posterior part the lower arm. The hole is located with a 3
mm k wire and posterior cortex is perforated. The K wire is
re - placed by 3.5 mm drill bit and further cortex is drilled
and locking is done with 3.9 mm appropriate length screw.
Posterior surface of humerus is flat with less musculature,
hence positioning of drill and locking is easy. Implant
position, fracture reduction is checked in both planes and the
zig removed (Figure 9).

Wounds are copiously irrigated and closed in layers. Post
ofimages is taken to check the reduction, placement of nail
and screws (Figure 10).

Figure 9

Figure 10

Postoperative care:

Every patient was put in an arm sling immediately post -
operatively. Every patient was examined for vascular and
neurological status. Check X - rays were obtained to assess
thereduction and the position of nails. Analgesic (parenteral
50 mg of diclofenac sodium) twice daily and anti -
oedematous (alpha chymotrypsin i. m. twice daily) measures
wereprescribed according to the clinical condition. One
gram of third - generation cephalosporinwas administered
every twelve hours for 48 hours postoperatively. The
postoperativedressing changed after 2 days.

Follow up:

Stitches were removed after two weeks. Rotational stresses
were avoided until callus formation was visible. After two to
three days the patient was instructed to remove the sling
several times per day and start a passive range of motion
exercises of the elbow and shoulder as tolerated by pain. The
arm sling was removed after three to six weeks and active
shoulder exercises were allowed.
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Heavy weight loading not allowed till complete and solid
radiological bone union was achieved. Check X - rays
(anteroposterior and lateral views) were obtained after two,
six, and twelve weeks, then monthly till radiological union,
then at the end of follow up. The mean follows up period
was twenty - four weeks (range: from twenty to thirty - two).

Complications:

1) Nail protrusion: Nail protrusion into the shoulder was a
technical error due to incompleteinsertion of the nail as it
should be a 2mm subchondral. It occurred in one patient
but thepatient refused any operative procedure to remove
the nail after the union.

2) Nerve injury:

3) Shoulder impingement: Shoulder impingement was seen
in three patients' nail protrusion was the cause in one of
them.

4) Infection:

4. Results

Out of 20 cases, there were 15 men and 5 women.13 (76%)
cases were admitted due to Road Traffic Accident and 3
(15%) physical assault Due to and 4 due to fall at home. Of
20 cases, 5 cases (25%) were proximal third, 10 (50%) were
middle third, and 5 (25%) were distal third. The fractures
united in 18 (90%) patients, with 2 (10%) cases showed
delayed union due to infection.

Table 1
Variable ILN (n: 20) DCP (n: 18)
Age (meanSD) 35.05+11.44 | 37.28+11.18
Male: Female 7:3 8:2
Side
Left: Right 2:8 3:7
Table 2: AO type of patients in Groups
Group (ILN) Group (DCP)
AO Type No Percentage | No | Percentage
12A1.1 6 60.00% 7 70.00%
12A1.2 2 20.00% 2 20.00%
12A1.3 2 20.00% 1 20.00%
Total 10 100% 20 100%

Table 3: Anatomical level of fracture

Anatomical level No. of patients Percentage
Upper third 5 50%
Middle third 10 25%
Lower third 5 25.0%

Total 20 100%

Table 4: Mode of Injury patients in Groups

. ILN) A (DCP) B
Mode of Injury No | Percentage | No | Percentage
Physical assault| 2 20.00% 1 10.00%
Fall 1 10.00% 3 30.00%
RTA 7 70.00% 6 60.00%
Total 10 100% 10 100%

Table 5: Functional outcome of Patients in Groups

. [Intramedullary | [Dynamic Compression
Fouurlcct(')or;‘g" Nailing] Plating]
No |Percentage No Percentage
Excellent | 6 60.0% 7 70.0%

Good 2 20.0% 1 10.0%
Poor 1 10 7 10.0%
Fair 1 10% 2 10.0%
Total 10 100% 10 100%

Table 6: Functional assessment of whole upper limbs

function
ASES [Intramedullary Nailingﬂ[Dynamic Compression Plating]
Score | No Percent age No Percentage
42-52| 7 70% 6 60%
42-46| 2 20% 2 20%
36-41] 1 10% 2 20%
31-35] 00 00 00 00%
<30 | 00 00 00 00
Total | 10 100% 10 100%
VAS Score
0O 1 2 3 4.5 6 ¢ 8 91
S e an 1
No Pain Mild Moderate Severe  Very Severe Worst Pain

Possible

XX
® © &
0 1-3 4-6

Table 7: Complications

79 10

Complications (n=10) (n=10)
Number|Percentage[Number|Percentage
Radial nerve palsy 0 0 2 20%
Shoulder stiffness 1 10% 0 0
Superficial infection| 1 10% 1 10%
Absent 8 80% 7 70%
Total 10 100% 10 100%

Table 8: Profile of approach used and duration of union
ILN DCP
17.4 week |18.4 week

Duration of Fracture Union

Union Delayed_Union
18 02

5. Discussion

Rathod et al (2017) (8) In the present study, out of 48
patients 8 were lost to follow up and 2 patients expired
leaving us with 38 patients with the distribution being 18 in
DCP and 20 in interlocking group. Average time taken for
radiological healing was 15.05 weeks. The healing rate was
relatively faster in the interlocking group as compared to the
DCP group. Complications were more in the interlocking
group, which was statistically significant (p=0.009).

In our study we achieved a mean healing 17.4 week in
patients treated with humereus nailing and 18.05 weeks in
patients treated with DCP plating.

Radial Nerve Palsy

Naga and Somesula (10) the study subjects consisted of n =
28 adultpatients of fracture shaft of humerus, in plating
group, 12 (86.67%) patients recovered completely and n = 3
(20%) cases had complications. There was an incidence of
postoperative radial nerve palsy and fully recovered
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following the use of neurotrophic drugs for 3 and 6 weeks
after surgery., The incidence of post op radial nerve palsy
with fracture shaft humerus varies from 6% to 15%. (1)
Dabezies EJ et al in his study found that in the DCP group
the incidence of post - operative radial nerve palsy is 2%
t05% (3) and there were 2 cases in our study. The incidence
of post - operative radial nerve palsy in various studies
varies from 2.6% to 14.3%in the interlockin (g7) group. (2)
In our study there is no such cash of nerve palsy in
interlocking group. And 2 out of 20have radial nerve palsy
with DCP plating

Union

Abdallah et all. (11) Forty patients with humeral shaft
fractures were selected (9) randomly for treatment by either
an antegrade inter locking nail or by a DCP plate and
screws; after obtaining consent, 20 patients were included in
each group three patients from the nail group had delayed
union, the healing was delayed after 5 months in contrast to
plate group, only one case had delayed union. Nonunion was
recorded in three cases in the nail group that needed further
active intervention; the incidence was 15%. In contrast to the
plate group, in only two cases there was nonunion and
needed revision,

Shobha et al. included 20 patients operated with open
reduction and internal fixation with locking compression
plates and 20 patientsoperated with closed reduction and
internal fixation with intramedullary nails.1 patient in each
group were found to have delayed union. They were closely
followed up and their fractures eventually united the two
groups had no cases non - union.

6. Infection

Abdallah et al. (11) Forty patients with humeral shaft
fractures were selected randomly for treatment by either an
ante grade interlocking nail or by a DCP plate and screws
two cases in the plate group had a superficial infection in the
early postoperative period; in one of them, the fracture was
an open grade two and in the second case, it was a closed
type. Both cases after debridement infection subsided early
incidence was 10%. In contrast, in the nail group, no
postoperative infection cases were recorded, 0%.

Naga and Somesula (10) the study subjects consisted of N
= 28 adult patients of fracture shaft of the humerus with
indications for surgical management In plating group, 1
(6.67%) patient had wound infection and recovered with
antibiotics and resulted in a good result, in the interlocking
nailing group, 1 (7.69%) subject had a superficial infection
at the fracture site and later the wound healed well.

In our study there were 2 case of superficial infection
and treated with debridement and antibiotic Iv.

In cases of humerus fractures treated operatively by IM
nailing the most common problem in post - operative period
is restricted abduction movement at shoulder. In our study
we found that following the rehabilitation/mobilization plan
our patients were able to achieve a good functional range of
motion at elbow in 2 - 4 weeks where as we had 70°
abduction at shoulder by 4 - 5 weeks and 90° abduction by 5

- 6 weeks. In cases of patients treated with DCP we achieved
a good functional range of motion at elbow in 2 - 4 weeks
and shoulder in 4 - 5 weeks.

The overall functional outcome in our study is better for the
DCP groupas compared to Interlocking Nailing group.

7. Conclusion

There were fairer and poor results in the interlocking nailing
group compared to DCP group. The complications were
more in the interlocking nailing group with most of them
pertaining to poor shoulder function or pain and this
difference in the complications was significant. Though
interlocking intramedullary nailing is good for specific
conditions like pathological fractures, segmental fractures or
with associated lower limb fractures which require early
weight bearing with crutch walking, we still consider DCP
fixation is better than interlocking nailing in treating
fractures of the diaphysis of the humerus.
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