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ABSTRACT
Background: Fractures of the humerus diaphysis comprise approximately 3% of all fractures. It’s treatment has
mainly been conservative in the past but is not well tolerated by the patient now a days. Also, all humerus shaft
fractures are not amenable to conservative methods. Operative interventions like dynamic compression plating and
intramedullary nailing are associated with better functional outcome. There has been a lot of debate on which of the
above two surgical methods is better for management of humeral shaft fractures to ensure better functional outcome
and lesser complication rate. Objective were to compare the results of the plating and nailing in the treatment of
humerus shaft with reference to A) functional outcome and B) complications and their management.
Methods: All patients with fracture of humeral shaft presenting to the department of orthopaedics, MMIMSR, during
the study period and that met our criteria were included in the study. Out of total 30 patients, 15 were randomly
selected for intramedullary nailing and 15 for plating. Postoperatively, these patients were followed up for 6 months
and relevant data was collected. Time taken for union, post operative complications rate and final functional outcome
were then compared in the two groups. Study design was observational study.
Results: It was observed that most of the patient that sustained humeral shaft fractures were 18-40 years of age. Postoperatively, fractures treated by plating united earlier, had lesser complications and significantly better functional
outcome compared to nailing.
Conclusions: We concluded that plating is a better method and more acceptable to patients as compare to
intramedullary nailing for the treatment of fractures shaft humerus, as it is associated with better functional outcome,
earlier union of fracture and lesser complication rate.
Keywords: Diaphysis, Dynamic compression plating, Intramedullary nailing, Complications
number of humerus shaft fractures can be treated nonoperatively.

INTRODUCTION
Humeral shaft fractures are around 1-3% of all
fractures.1,2 They are treated both operatively and nonoperatively. Humerus shaft fractures can occur due to fall
from height, direct trauma to arm or shoulder etc. with
increase in road side accidents, there is an increase in

Non operative treatment is by the use of hanging cast,
functional brace, velpeau dressing, coaptation splint and
abduction cast. It requires a long period of
immobilisation, which causes shoulder joint stiffness and
inconvenience to patients. If there are complications, then
surgical treatment is required.
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Stabilisation of fractures of humerus by placing a rod in
intramedullary canal was introduced by Kuntscher in
1940, Rush in 1950 and Hackethal in 1961. 3
Kuntscher proposed the slotted elastic nail with classical
self-fitting technique. He uses both the proximal and the
distal entry to the medullary canal.6 Rush proposed two
elastic rods with three point fixation. He preferred the
proximal entrance.7 Hackethal, used bundle of elastic
rods and proffered the proximal approach. 8 But the
operative treatment of humeral fractures has been
dominated by the plating technique after AO group of
Muller, Allgower, Schneider and Willenegger in 1977. 9
The humeral locking nail was propped by Seidel in
1985.10
METHODS
This observational study was done on 30 patients
admitted under department of orthopaedics of MMIMSR
with fracture of the shaft of humerus, from January 2017
to February 2018, treated surgically by plating or
intramedullary interlocking nailing. Patients were
selected as per inclusion and exclusion criteria. After
obtaining a detailed history, a complete systemic and
local examination of the patients was done and they were
subjected to relevant investigations. Written and
informed consent was taken from every patient and their
legal guardian before surgical procedures. Patients were
randomly divided into two groups consisting of 15
patients in each group. Patients were operated using
either intramedullary interlocking nail or plating for
fracture stabilisation.

Investigations
After proper patient selection according to inclusion and
exclusion criteria, investigations were done including Xrays, routine blood investigations for pre anaesthetic
check-up and clearance for surgery.
Preoperative preparation
Preoperative preparation was done after relevant
investigations and obtaining written and informed
consent.
Patients were immunised against tetanus. Local
preparation of the part was done by shaving and
appropriate broad-spectrum antibiotics was given
preoperatively and postoperatively.
Intraoperative considerations
Choice of nails: universal humeral nail available in
diameters ranging from 6 to 8 mm were used. Six mm
nail is usually solid while 7- and 8-mm nails are
cannulated. These have double proximal locking hole in
medio-lateral plane and two distal locking holes in
antero-posterior plane. All are made up of 316L stainless
steel).
Operative technique: intramedullary nailing
Patients position and preparation

The 15 patients underwent dynamic compression plating
and 15 patients underwent interlocking nailing.

With the patient supine, the head was turned to the
collateral side to increase the exposure of shoulder and a
sand bag placed below the scapula to raise the shoulder
off the table. Proper cleaning and draping were done.

Patient selection

Approach and entry portal

The study subjects were selected based on the following
inclusion and exclusion criteria.

A longitudinal incision was made from the most lateral
part of acromion and extended distally, cantered over tip
of greater tube Rosita. The fascia of deltoid was then
incised in the line of skin incision. Care was taken not to
extend the incision more than 4-5 cm in deltoid muscle to
avoid injury to extend the incision more than 4-5 cm in
deltoid muscle to avoid injury to the axillary nerve. Using
a small Kuntscher diamond shaped awl, entry portal was
established just medial to the tip of greater tuberosity and
was confirmed with the image intensifier. The awl was
gently advances into the medullary canal by gentle
hammering.

Inclusion criteria
Humerus shaft fractures which require operative
intervention and can be treated with IMN/DCP/LCP.
Patients age should be18 years or more. The fractures
were of diaphyseal of the humerus. They were fresh
fractures included in the study.
Exclusion criteria
If patients age less than 18 years and if the fractures are
pathological fractures, if patients can be treated
conservatively, if their are fractures of upper and lower
end of humerus, If the fractures are open/ compound
fractures, if upper fractures with mal-union, non-union or
delayed union, if their is serious illness, if the patient is
not willing to give consent, if there is polytrauma, if there
are segmental fractures were excluded from the study.

Guide wire insertion
The awl removed and a guide wire inserted through the
entry portal up to the distal end of proximal fracture
fragment. Reduction was then bony by closed means
under C-arm guidance and guide wire was advanced into
the distal fracture fragment up to the distal humeral shaft.
Position of the guide wire was checked under C-arm in
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both AP/Lat planes. Next, reaming of the canal was done
by cannulated reamers starting from 6 mm reamer and
advancing gradually by 0.5 mm.
Nail insertion
Appropriately sized nail was determined by measuring
with another guide wire of same length and the nail
diameter was 1 mm smaller to the last reamer used. It was
attached to the jig with the conical bolt in such a way that
bend of the nail pointed medially. The nail was then
inserted into entry portal and gently hammered up to the
fracture site and then up to 1 to 2 cm proximal to the
olecranon fossa to avoid supracondylar fracture. The
alignment and rotation of the fracture site was checked
under C-arm. The nail was hammered into the head so
that proximal end of the nail was beneath the bone to
avoid subacromial impingement.
Proximal and distal interlocking
For proximal interlocking proximal aiming device was
used. For distal interlocking we used free hand technique
using C-arm. The wound was irrigated with adequate
amount of normal saline and closed layer by layer. A
bulky dressing with cuff and collar was given to the
patient for initial 2 to 3 days.

Posterior approach
Patient was put in a decubitus position. Skin incision off
around 15-18 cm length over the posterior aspect of the
arm was given. Incision was then extended distally to a
point midway between the lateral epicondyle of the
humerus and the tip of olecranon, 4cm distal to the elbow
joint. The proximal portion of the incision was located 4
cm posterior to the lateral intermuscular septum.
Triceps fascia was excised longitudinally a few
millimetres posterior to the inter muscular septum.
Triceps muscle was then separated followed by incision
of fascia along the lateral edge of the anconeus and
extended 4cm distal to the lateral epicondyle. Anconeous
muscle and fascia were retracted. Posterior antebrachial
cutaneous nerve was identified and protected and radial
nerve was retracted anteriorly, followed by retroaction of
the triceps muscle medially to expose the posterior
humeral shaft.

Operative technique: DCP / LCP with combi holes

Once the bone was exposed, reduction at fracture site was
done. LCP with combi holes plate was placed over
fracture site and screws were placed. Due to large
rotational forces placed on humerus, LCP with combi
holes was used. Broad plate allows better rotational
stability and 8 cortices allows more rotational stability
than 6. Selection of the plate size was done according to
the fracture type.

Patient positioning and preparation

Implant choice

With the patient supine, the arm was placed on the arm
board rest, abducted 45-60 degrees. Proper cleaning and
draping was done.

The most commonly used plate for fixation of humeral
shaft was the broad, 4.5 mm, limited contact dynamic
compression plate. Occasionally, a narrow, 4.4 mm,
limited contact DCP was also used for smaller bones.

Approach
Postoperative planning
In my study, all the patients who were treated with open
reduction and internal fixation with plates and screws, the
fracture was opened through anterolateral and posterior
approach, depending upon the fracture.

All the cases were given I/V broad spectrum antibiotics
and were continued for 5 days postoperatively after
which patient was switched to oral antibiotics. Analgesics
if required were also given.

Anterolateral approach
Skin incision was given in line with the anterior border of
deltoid from a point midway between its origin and
insertion, distally to the level of its insertion and
proceeded in line with the lateral border of the biceps
muscle to within 7.5 cm of the elbow joint.
Superficial and deep fasciae were divided. In proximal
part of the wound, deltoid was retreated laterally and the
biceps medially to expose the shaft of humerus. Distal to
the insertion of the deltoid, brachialis muscle was
exposed, split longitudinally to the bone and then
retreated subperiosteally, the lateral half to the lateral side
and medial half to the medial. The lateral half of the
brachialis muscle protects the radial nerve as it winds
around the shaft of the humerus.

Operated limb were protected with a sling. Physiotherapy
was started after 1 Post operative day. But resistance and
rotational forces were allowed after 2 weeks from the
date of surgery.
Follow up
Follow was scheduled at interval of 2 weeks, 1 month, 3
months and 6 months.
X-rays were done assessed clinically and radiologically.
By the presence of bridging callus on both radio graphic
views-AP/ lateral views as well as the fracture was said to
be united.
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Table 1: Functional outcome was evaluated under Rodriguez-Merchan criteria.
Rating
Excellent
Good
Fair
Poor

Elbow range of motion
Extension in 5 degrees
Flexion in 130 degrees
Extension in 15 degrees
Flexion in 120 degrees
Extension in 30 degrees
Flexion in 110 degrees
Extension in 40 degrees
Flexion in 90 degrees

Shoulder range of motion

Pain

Disability

Full range of motion

None

None

Occasional

Medium

With activity

Moderate

Variable

Severe

<10% loss of total range of
motion
10-30% degree loss of total
range of motion
>30% loss of total range of
motion

RESULTS
A total of 30 patients were included and studied
according to the previously stated method and following
observations were made.

The inference was that in plating, the number of female
patients was more. In nailing, the number of female
patients was less. In both nailing and plating, the number
of female patients was more.

Figure 1: Age-wise distribution of patients.

Figure 3: Distribution of mode of injury in patients.

Inference was that patients treated with both
intramedullary nailing and plating was either maximum
or equal.

The inference was that in patients with fall from height
the plating was more successful. In patients with roadside
side accidents nailing was more successful. In fall from
height number of patients treated with plating was more.

Figure 2: Gender wise distribution of patients.

Figure 4: Distribution of side of the limb involved.
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The inference was that number of patients treated with
plating was more on the left side. The number of patients
treated with nailing was more on the right side. The
number of patients treated with both nailing and plating
was more on left side.

Figure 7: Incidence of the fractures according to the
AO classification.
Figure 5: Distribution of associated injuries among
patients.
Inference was that the number of patients with no
laceration or abrasion was treated more with plating. The
number of patients with laceration was more treated with
nailing. The number of patients with abrasion were
treated equally with plating and nailing.

Inference was that the patients with extra articular
Fracture were treated more with plating. The patients
with partial articular Fracture were treated more with
plating. The patients with complete articular Fracture
were treated equally with plating and nailing.

Figure 6: Distribution of patients according to the
level of fracture.

Figure 8: Incidence of post-operative complicationsplating vs. nailing.

Inference was that the number of patients with upper 1/3 rd
of humerus Fracture was treated more with nailing. The
number of patients with mid shaft of humerus fracture
was treated more with plating. The number of patients
with lower 1/3rd of humerus Fracture was treated more
with plating.

Inference was that superficial infection was more in
patient treated with plating. Implant failure was more in
patients treated with nailing. Radial nerve injury either
was not present or equal in both plating and nailing.
Restrictions of movement at joint were more in patients
treated with nailing.
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humerus, although good healing is usually achieved with
conservative treatment, surgical treatment attains better
functional result. Conservative treatment for humeral
shaft fractures can lead to serious complications.9 It is
associated with significant morbidity and complications
have included non-union, as high as 20% in some studies,
mal-union and persistent radial nerve deficits.10-13
Operative treatment may also be considered to avoid
complications like shoulder stiffness, elbow stiffness,
rotational deformity, delayed union, mal-union, nonunion and long hospital stay. Therefore, surgical
treatment plays an important role.
Because the gleno-humeral joint has an exceptional range
of motion in many planes, deformity is well tolerated
after union. Acceptable fracture alignment, which is the
guide to continued conservative management, includes 20
degrees of anterior bowing, 30 degrees of varus
angulation, 15 degrees of mal-rotation, and 3 cm of
shortening or bayonet apposition.15
Figure 9: Distribution of patients according to time
taken for union radiologically.
Inference was that up to 12 weeks’ time taken for union
radiologically, number of patients treated with plating
were more. Between 12-24 weeks taken for union
radiologically, number of patients treated with nailing
were more. Time taken for union radiologically, number
of patients treated with plating nailing same up to 24
weeks.

Surgeon experience and newer studies assessing
functional outcomes in non-operative patients have
challenged the belief that humeral shaft fractures
uniformly do well without surgery. Studies have noted
permanent loss of motion and elevated rates of non-union
with non-surgical management.14
In the past, humeral plating has been the predominant
mode of fixation due to its various advantages over
nailing mentioned below. Also, there is substantial
variability in plating that allows the surgeon to modify
the construct to the personality of the patient and fracture.
Simple fractures are best treated with compression plates,
comminuted fractures are often bridge plated, and
osteopenic or torsionally unstable fractures are candidates
for locked or hybrid plate fixation.26
Intramedullary nailing has a long and interesting history
that dates back, at least, to the 16th century. Modern
intramedullary techniques were developed by Kuntscher
in Germany during the 1940s and were originally met
with much skepticism. Despite these early doubters,
intramedullary nailing has become the standard of care
for the treatment of humeral shaft fractures that require
operative stabilization.18
Fixation of humerus shaft fracture can be achieved
surgically by compression plate and screws, by
interlocking intramedullary nail.

Figure 10: Comparison of final functional outcomeplating vs. nailing.
DISCUSSION
Fractures of the humerus shaft are common and result in
significant burden to society.8 In cases of fracture shaft

The advantages of plating are reliability of union rate,
lower re-operation rate, avoidance of adjacent joint
discomfort, excellent reduction and fixation, there is
possibility of substantial variability in the procedure.
Disadvantages of plating are there is increased risk of
non-union because of periosteal stripping or inadequate
fixation, there is requirement of wide dissection, violation
of fracture hematoma takes places, high incidence of
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iatrogenic radial nerve palsy, there are higher chances of
infection, adjacent joint discomfort.
Intramedullary nailing is presently the preferred mode of
treatment for certain special situations like pathological
fractures, diaphyseal segmental fractures, associated soft
tissue injury and injury in an osteopenic bone. Antegrade
Nailing is done with rigid interlocking nail inserted
through the rotator cuff. Retrograde Nailing with an
interlocking nail is suitable for middle third fractures of
shaft humerus.
The advantages of nailing are it requires minimal
dissection, smaller incision is made, there are less
chances of infection, there is no damage of soft tissue
around fracture, there is no drainage of hematoma which
promotes healing of fracture.
The disadvantages of nailing are, there are higher rate of
non-union and re-operation, adjacent joint stiffness and
adjacent joint pain occur, it can distract the fracture
which inhibits union, it can cause rotator cuff problems.
Accepted indications for surgical management of
humerus shaft fractures are: If there are segmental
fracture, if there are pathological fracture, if there are
fracture associated with major vascular injuries, if there
are unsatisfactory alignment or reduction by nonoperative methods, if there are associated injuries in the
extremity requiring early mobilization, if there are
polytrauma, if there are humeral fractures with radial
nerve palsy viii. floating elbow.
A meta-analysis that previously favored plating over
nailing was recently updated and noted equivalent
outcomes in rates of nonunion, infection, nerve palsy,
reoperation, and total complications between humeral
plating and nailing.27 Lately, it has been accepted that
implant selection should ultimately be based on patient
factors, fracture personality, associated injuries, and
surgeon preference.21 Patients should be counselled about
iatrogenic radial nerve palsy with plates and rotational
mal-alignment and adjacent joint pain with
intramedullary nails.28,29
On the basis of observations previously made, we are
discussing our results and comparing them with previous
similar studies.
Age
Age of patients included in our study ranged from 23-68
years. Majority (50%) of the patients were in the age
group of 18-40 years. This group represents the earning
section of the society who spend more time outdoors and
are involved with more physical activity, or are active in
household work. The mean age of patients that underwent
plating was 33.73+6.78 years and of patients that
underwent nailing was 46.60+8.59 years. Plating was
done mostly (80%) in younger patients (18-40 years), as

compared to nailing, which was done mostly (73.33%) in
slightly older age group (41-60 years). Hence, the plating
group in our study was significantly younger than the
nailing group.
Motwani et al conducted a comparative study of humerus
shaft fractures treated with plating vs nailing. In their
study, mean age of the patients in the two groups was not
significantly different.13
Choudhary et al performed an analytical study of
different modalities of treatment in humeral shaft
fractures. They found significant difference in the mean
age of two groups. It was 29.64+2.4 years in the nailing
group and 42.26+6.8 years in the plating group. As
opposed to our study, they observed that plating group
was significantly older than the nailing group.11
In a similar study conducted by Kumar et al more than
60% of the patients were 21-50 years of age, with 22% of
them being between 21-30 years.14
Wali et al did a similar study and reported no significant
difference in the mean age of the two groups. 12
Tsai et al reported the peak incidence of humeral shaft
fractures in the third decade.16
In another similar study done by Benegas et al the age of
patients in nailing group ranged from 19-75 years, and in
plating group, from 19-71 years. The averages for age did
not show any significant differences.8
Gender
In our study, females accounted for 53.33% of all patients
of fracture shaft humerus. Female:male ratio in the
plating group was 2:1 and in the nailing group, it was 2:3.
In a similar study by Singisetti et al males accounted for
77% of all patients.10
In a study conducted by Wali et al nailing group
comprised of 21 male and 4 female patients and plating
group comprised of 20 males and 5 female patients.12
Choudhary et al found that nailing was applied mostly in
male patients (82.6%) and but not so in plating (46.4%). 11
Hence, in most studies, mostly male patients suffered
from Humerus shaft fractures as a result of more outdoor
activities, hence, more chances of roadside accidents and
more work-related injuries. However, in our study, the
ratio of females was slightly higher than males.
Females mostly have the risk of injury due to fall while
doing domestic work or fall from stairs. The other major
cause that contributes towards humerus fractures is
osteoporosis in females.
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Mode of injury
Overall, more than half of the patients in our study
sustained injury due to fall (53.33%). Plating was done in
most of the cases of fall, whereas, nailing was done in
most of the roadside accident cases.

Unlike other studies, we had lesser incidence of
associated injuries as we excluded the cases of
polytrauma and open fractures while selecting study
patients.
Level of fracture

Road traffic accidents accounted for about 85% of the
fractures followed by other causes in the study conducted
by Singisetti et al.10

Majority of the patients (63.33%) in our study suffered
fractures in the mid shaft of the humerus, followed by
upper 1/3rd of the humerus (26.67%).

Similarly, road traffic accident was the most common
mode of injury in majority of patients in both groups as
reported by Wali et al and by Kumar.12,14

The 64% of the cases in the study conducted by Singisetti
et al involved the middle third of humeral shaft. 10

Higher number of patients sustaining injury due to fall in
our study as compared to other similar studies may be
accounted for by higher number of female patients in our
study as they are less commonly involved in road traffic
accidents are more commonly suffer injury by fall, due to
domestic nature of their work.
Laterality
In our study, left upper limb (53.33%) was involved in
slightly more number of cases as compared to right upper
limb (46.66%).
No obvious side predilection was noted by the Singisetti
et al.10
Out of the 30 patients included by Choudhary et al 18
patients had right humerus fracture whereas, 12 patients
had left humerus fractures.11

Wali et al reported that majority of the fractures in both
the groups, i.e., nailing as well as plating, were in the
middle third of the shaft of humerus. The next commonly
involved level in plating group was distal third (24%) of
shaft, compared with nailing group, where next
commonly involved level was proximal third (24%) of
shaft. 12
In a comparative study by Motwani et al the distribution
of fractures at various levels in the two groups, nailing vs
plating, were not statistically significant.13
Incidence of the fractures according to the AO
classification
The 60% of the total number of patients in our study were
in A3 category, whereas, 26.66% were in A2 category
and 10% were in B1 category. Majority (86.67%) of the
patients treated by nailing belonged to A3 category.
In a study conducted by Singisetti et al, all of the
fractures could be grouped as A3 and B2 of AO
classification.10

Associated injuries
We found that 90% of the patients had no associated
injury in our study. Incidence of associated injuries in our
study was 10%, laceration in two patients and abrasion in
one patient.
The 11.11% of the total cases of fracture shaft humerus
included in the study by Singisetti et al had associated
injury, mainly preoperative radial nerve palsy. 10

In the nailing group of a study done by Wali et al 64%
patients had AO type A fracture, 24 % had AO type B
and 12% patients had AO type C fracture. The pattern
was similar in plating group with 68% patients having
type A, 24 % patients had type B and 8% patients had
type C fracture.12
Post-operative complications

In another study by Moradiya et al associated radial nerve
palsy was present in 13.33% of the patients after the
injury.15
The 16% patients had associated injuries in the nailing
group as well as the plating group in a study conducted
by Khan et al. 9
The incidence of associated radial nerve injury was
26.7% as observed by Ricci et al in their study of fracture
shaft humerus and showed to be slightly higher than the
values previously described in the literature (11% to
18%).27

Incidence of postoperative complications in our study
was 20%. Among the two groups, the number of postoperative complications in nailing cases (26.66%) was
double that of plating (13.33%). Two cases of nailing
(13.33%) developed shoulder stiffness and two cases
(13.33%) had migration of screw. Superficial infection
was seen in one case and breakage of plate was seen in
one case of plating.
In the study conducted by Singisetti et al post-operative
radial nerve palsy was not seen in the nailing group but
was present in one case in the plating group (6.25%).
There was one case of deep infection each in the plating
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(6.25%) and the nailing groups (5%) The nailing patient
with infection was left with severe adhesive capsulitis
and an overall poor result. 10
In a similar study by Wali et al three patients in nailing
group and two in plating group had delayed union and
united between 4 and 6 months. Two patients in nailing
group (8 %) and two patients (8 %) in the plating group
did not show signs of union till 6 months. One patient in
nailing group had iatrogenic comminution at the fracture
site with distraction at the fracture site. 12
Choudhary et al showed no obvious complication except
one patient (3.33%) in the plating group with wound
leakage in 2nd week. 11
Post operative complications in the study conducted by
Motwani et al included two wound infections in the
plating group but no wound infection in the nailing
group. One patient of plating developed postoperative
radial nerve palsy.13
The major complication that was observed by Kumar in
the plating group was shoulder stiffness which was
observed in 16.3% of the cases while in the nailing group,
it was only 4.7%. An infection contributed to 11.6% of
the complications on the plating group but was only 4.7%
in the nailing group. 14
Breakage of plate in one case in our study was managed
by removal of plate followed by intramedullary
interlocking nailing. One case of superficial infection in
the plating group was managed by regular dressing and
intravenous antibiotics. It recovered within eight days of
starting treatment. Physiotherapy and NSAIDs were
started in two cases of shoulder stiffness in the nailing
group which led to gradual improvement in range of
movements. Screw migration in two cases in the nailing
group was managed by removal of screw and nail
followed by plating with bone graft.
Time taken for union (Radiologically)
The 76.66% of the fractures included in our study united
between 12-24 weeks following surgical intervention.
14.29% of the patients in the plating group had union in
less than 12 weeks. 85.71% of the patients in plating
group and all of the patients in the nailing group had
union between 12-24 weeks. Union did not occur in three
patients out of which one patient is of breakage of plate
and rest two had screw migration. These patients were
managed as stated in the paragraph above.
In the study done by Singisetti et al 50% of nailing
patients and 75% of plating patients showed evidence of
union on or before 16 weeks (31). There was no
significant difference in bone union time starting between
plating and nailing procedures in the study of Choudhary
et al.11

Motwani et al did not find any significant difference
between radiological evidence of union at 6, 12 and 18
weeks, but plating group showed better radiological
evidence of union at 24 weeks. There was implant failure
in one patient.13
The union of bones in study of Kumar et al took on an
average 12.2 weeks by plating and 9.9 week by nailing. 14
Final functional outcome
The 80% of the plating patients had excellent functional
outcome as compared to 46.66% of the nailing patients
i.e., the incidence of excellent functional outcome is
almost double in cases of plating as compared to nailing.
The functional outcome was significantly better in the
plating group as compared to the nailing group, as
observed by Singisetti et al.10
There was no statistically significant difference in postoperative results in the study of Choudhary et al. 11
Motwani et al reported significantly better functional
outcome in the nailing group as compared to plating
group.13
Limitations
Complications associated with plating are superficial
infections and delayed wound healing. Another problem
associated with plating with direct or indirect reduction
was implant irritation, which usually prompted removal
of the instrumentation and the need for a secondary
procedure.
CONCLUSION
Surgical management of fractures of humeral shaft
consist mainly of DCP/LCP and IMN. In our study, we
made a comparison of patients of fracture shaft humerus
managed by either of the two methods.
We studied 30 patients with fracture shaft of humerus
that visited our hospital during the study period and were
managed surgically by either nailing or plating, after
proper case selection according to inclusion and
exclusion criteria and after obtaining informed, written
consent. We then studied various characteristics of the
two study groups i.e., patients that were managed by
nailing and that were managed by plating. Besides
demographic details and general characteristics of the
fractures, the two groups were then compared in relation
to time taken for union after surgery, post-operative
complications and functional outcome after surgery.
Most of the patients that sustained fracture shaft humerus
were in the age group of 18-40 years. Age group of
patients that underwent nailing was significantly more
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than patients that underwent plating. There was no
significant gender predilection.

6.
7.

As regards to mode of injury, again there was no
significant difference between patients that suffered
injury due to road traffic accidents and that suffered
injury due to fall. Also, there was no preference for side
of injury.
The 90% of the patients in our study had no associated
injury. Most common level of humerus affected in
fracture was mid shaft followed by upper 1/3 rd and lastly
lower l/3rd. 90% of the total fractures were of AO
classification category A with most of them being in
subcategory A3. There was no significant difference in
the two study groups.

8.

9.

10.
Overall, we had a post-operative complication rate of
20%, out of which 2/3rd were in patients with nailing and
1/3rd were in patients with plating. There was no
significant difference in the time taken for union in the
two groups, although cases with plating united
comparatively earlier as compared to cases with plating.

11.

We observed that the final functional outcome was
significantly better in cases with plating as compared to
cases with nailing.

12.

To summarise, according to our study, plating is a better
surgical intervention for management of uncomplicated,
closed fractures of shaft humerus as they are associated
with better functional outcome, earlier union of fracture
and less rate of complications as compared to nailing.

13.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
Institutional Ethics Committee

14.

REFERENCES
1.

2.

3.
4.

5.

Brinker MR, Daniel P, Mark R, Woods GW, Elliot
MN, O'Connor DP. The incidence of fractures and
dislocations referred for orthopaedic services in a
capitated population. J Bone Joint Surg Am.
2004;86:290-7.
Schemitsch EH, Uprety M, Gilmore G, Kumar B,
Bhandari M. Fractures of the humeral shaft. In:
Browner B, Jupiter J, Levine A, Trafton P, editors.
Skeletal Trauma. 3rd ed. Saunders; Philadelphia.
2003;1481-511.
Kuntscher G, Marknalung D, Knochenbruchen V.
Langenbecks. Arch Klin Chir. 1940;200:443-55.
Rush LV, Rush HC, Carlson Da, Rodman GH, Kaehr
D et al Intramedullary fixation of the fracture of the
humeral shaft by longitudinal pin. Surgery.
1950;27:268.
Hackethal KH, Petr O, Steffan R, Karel E, Jakub A,
Undel-Nagelung Bet al Berlin: Springer-Verlag.
1961.

15.

16.

17.

18.

19.

Maurice ME, Allgower M, Schneider R, Willenegger
H. Manual of Internal Fixation. 1977.
Seidel H., Akoukakis, CD Apostolou, T Taneja, DA
Waters, Halder HC et al. Humeral locking nail. A
preliminary report. Orthopedics. 1989;12:219-26.
Benegas E, Malavolta EA, Ramadan LB, Correia
LFM, Amodio DT, Ferreira Neto AAF et al.
Comparative and randomized study of humeral shaft
fractures requiring surgical treatment: bridging plate
versus antegrade locked intramedullary nail. Acta
Ortop Bras. 2007;15(2):87-92.
Khan AS, Afzal W, khameer AZ, Raja L, Riaz Z,
Anwar A et al Comparison of Shoulder Function,
Radial Nerve Palsy and Infection After Nailing
Versus Plating in Humeral Shaft Fractures. J College
Physicians Surgeons Pak. 2010;20(4):253-7.
Singisetti K, Ambedkar M. Russell M, Taylor N,
Merchan N, Hackethal et al Nailing versus plating in
humerus shaft fractures: A prospective comparative
study,
International
Orthopaedics
(SICOT).
2010;34:571-6.
Choudhary MS, Jameel T, Prasad V, Jain SK, Kumar
R, Shilendra S et al. Humeral Shaft Fractures
Requiring Different Modalities of Treatment: A
Hospital-Based Analytical Study. Int J Sci Stud
2014;2(6):29-31.
Wali MGR, Baba AN, Latoo IA, Bhat NA, Baba
OK, Sharma S et al. Internal fixation of shaft
humerus fractures by dynamic compression plate or
interlocking intramedullary nail: a prospective,
randomised study. Strat Traum Limb Recon.
2014;9:133-40.
Motwani P, Shishora U, Modabbar MR, Jupiter JB,
Karen NK, Shrestha BP et al Comparative Study of
Humerus Shaft Fracture Treated with Platting V/S
Interlocking Nail: a Study of 250 Patients. Indian J
Appl Res. 2016;6(1):582-4.
Kumar LLS, Lal Y, Sharma S, Ambedkar M,
Krishna LG, Ahmed A et al. Dynamic compression
plating versus intramedullary interlocking nail
technique: a prospective study in a tertiary care
centre. Int Surg J. 2016;3:653-7.
Moradiya N, Desai TV, Joshi Parth A, Joshi Poojan
A, Rajiv N, Daveshwar N et al A study of humerus
shaft fractures treated with dynamic compression
plating. Int J Orthop Sci. 2017;3(1);364-9.
Tsai CH, Fong YC, Chen YH, Hsu CJ, Chang CH
Hsu HC et al. The epidemiology of traumatic
humeral shaft fractures in Taiwan. Int Orthop.
2009;33:463-7.
Carroll EA, Schweppe M, Langfitt M, Miller AN,
Halvorson JJ, Kidhorz L et al. Management of
humeral shaft fractures. J Am Academy Orthop
Surgeons. 2012;20(7):423-33.
Bong MR, Koval KJ, Egol KA, Sioutis S,
Samantha’s T, Mavrogenis AF et al. The History of
Intramedullary Nailing. Bull NYU Hospital Joint
Diseases. 2006;64(3and4).
Spiguel A R, Steffner R J, Denard, Schanz,
Kirschner, Wijdicks CA et al. Humeral Shaft

International Journal of Research in Medical Sciences | September 2022 | Vol 10 | Issue 9 Page 1917

Bal GS et al. Int J Res Med Sci. 2022 Sep;10(9):1908-1918

20.

21.

22.

23.

24.

25.

Fractures. Curr Rev Musculoskeletal Med.
2012;5(3):177-83.
Klenerman L, Spiguel AR, Benegas C, Clin Z.
Fractures of the shaft of the humerus. J Bone Joint
Surg Br. 1966;48:105-11.
Sarmiento A, Kinman P, Galvin E, Schmitt RH, NC
Berry, Phillips JG et al. Functional bracing of
fractures of the shaft of the humerus. J Bone Joint
Surg Am. 1977;59:596-601.
Zagorski JB, Latta LL, CA Capps, A Sarmiento,
Zych GA, Finnieston AR et al. Diaphyseal fractures
of the humerus. Treatment with prefabricated braces.
J Bone Joint Surg Am. 1988;70:607-10.
Sarmiento A, Zagorski JB, Zych GA, Latta LL, J
Adami, Capps CA et al. Functional bracing for the
treatment of fractures of the humeral diaphysis. J
Bone Joint Surg Am. 2000;82:478-86.
Rutgers M, Ring D, Chin K, Jupiter JB, Taghinia
AH, Soudry M et al. Treatment of diaphyseal
fractures of the humerus using a functional brace. J
Orthop Trauma. 2006;20:597-601.
Denard A. Jr, Richards JE, Obremskey WT, Tucker
MC, Floyd M, Herzog GA et al. Outcomes of
nonoperative vs operative treatment of humeral shaft

26.

27.

28.

29.

fractures: a retrospective study of 213 patients.
Orthopedics. 2010;33:552.
Jiang R, Luo CF, Wang MC, Yang TY, Zeng BF,
GH Mei et al. Minimally invasive plating for
complex humeral shaft fractures. Arch Orthop
Trauma Surg. 2007;127:531-5.
Heineman DJ, Bhandari M, Nork SE, F Pace, Ponsen
KJ, Poolman RW et al. Treatment of humeral shaft
fractures-meta-analysis reupdated. Acta Orthop.
2010;81:517.
Denes E, Nus S, Sermon A, Frane N, Kok SJ, Broos
P et al. Operative treatment of humeral shaft
fractures. Comparison of plating and intramedullary
nailing. Acta Orthop Belg. 2010;76:735-42.
Flury MP, Goldhahn J, Parrino A, Bernhardson AS,
Holzmann P, Simmen BR et al. Does Weber's
rotation osteotomy induce degenerative joint disease
at the shoulder in the long-term. J Shoulder Elbow
Surg. 2007;16:735-41.

Cite this article as: Bal GS, Sandhu HS, Chaudhary
AK, Sandhu AK. Observational study for the
functional outcome of humerus shaft fractures treated
with plating versus nailing. Int J Res Med Sci
2022;10:1908-18.

International Journal of Research in Medical Sciences | September 2022 | Vol 10 | Issue 9 Page 1918

