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Abstract

Background and Objective: The fractures of the shaft of humerus are one of the commonest fractures
found and can be treated by different methods. The present study is undertaken to know the functional
outcome following the use of flexible nails for humeral shaft fractures in adults.

Materials and Methods: It is a prospective study which was carried out from August 2012 to July 2014
J.J.M.Medical College, Davangere. In this study period 20 cases of fracture shaft of the humerus were
treated by closed reduction and internal fixation using flexible nails.

Results: In our series, majority of the patients were males(70%), middle aged, with road traffic
accidents(70%) being the commonest mode of injury, involving middle third(60%). Average follow up
ranged from 6-18 months,60% united in 14-18 weeks duration, 3patient had delayed union,1 patient had
non-union, 1 patient had implant breakage. 95% recovered with full range of elbow movements. The
average ASES score was 50. 70% had excellent results,10% had good and 20% had poor results
Conclusion: Flexible intramedullary nailing done by retrograde technique produces equally good results
comparable to any plate osteosynthesis or interlocking intramedullary nailing. Another added advantage of
flexible nail fixation is it requires very minimal operative instrumentation.
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1. INTRODUCTION
Incidence of fracture of the humerus shaft is

The emphasis has changed from splinting and
prolonged immobilization, to internal fixation and

between 3% and 5% of all fractures'?. Given the
extensive range of motion of the shoulder and
elbow, and the minimal effect from minor degrees
of shortening, a wide range of radiographic
malunion can be accepted with little functional
deficit’.

early mobilization, with return to normal function
as early as possible. Attitude toward internal
fixation of fractures has changed over the past few
decades. With the formation of the AO group in
1958, the base for evolution of internal fixation in
skeletal surgery was set. Internal fixation
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techniques were tried in all types of diaphyseal
fractures, and with increasing frequency in
fracture shaft of humerus. The two modalities of
internal fixation in fracture shaft of humerus are
plate osteosynthesis and intramedullary nailing.
Current research in this area focuses on defining
the incidence and health care resources required to
treat this injury, refining the indications for
surgical intervention, decreasing the surgical
failure rate through new implants and techniques
and minimizing the duration and magnitude of
disability post injury®*°

The successful treatment of a humeral shaft
fracture may not end with bony union. In the
current emphasis on a holistic approach to patient
care the treating Orthopedic surgeon may be in an
ideal position to intervene and improve a patient's
life beyond what is traditionally recognized as the
surgeon's role. As with most orthopedic injuries,
the successful treatment of a humeral shaft
fracture demands a knowledge of anatomy,
surgical indications, techniques and implants,
patient functions and expectations®.

With this background, this study is to evaluate the
results of retrograde intramedullary flexible
nailing in humeral shaft fractures.

2. OBJECTIVES
1) To study the duration of union in the
above mentioned fractures.

2) To study the functional outcome following
the use of flexible nailing

3) To study the complications of flexible
intramedullary nailing of humeral shaft
fractures.

3. METHODOLOGY
It is a prospective study which was carried out
from August 2012 to July 2014 at J.J.M. Medical
College, Davangere. In this study period 20 cases
of fracture shaft of the humerus were treated by
closed reduction and internal fixation using
flexible nailing.
The following protocol was observed for patients
with humerus fractures on arrival.
1)General and systemic examination as well as
local examination of the patient
2)Thorough assessment of patient to rule out
head/chest/abdominal/spinal or pelvic injury
Ethics: procedure followed in accordance to
ethical standards of experimentation as per JJM
Medical college ethical clearance committe

4. RESULTS

4.1 AGE DISTRIBUTION

Age of these patients ranged from 18 to 60 years
with 35% patients in 4th decade. The average age
was 40 years.

Graph- 1 : Age distribution
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4.2 SEX DISTRIBUTION

Majority of the patients, 70% were males and 30% were females.

Graph-2 : Sex distribution

4.3 MODE OF INJURY
We found that road traffic accident was the most common cause of injury being responsible for 70% of
cases followed by domestic accidents 20%, Fall from height5%and assault 5%

Graph- 3 : Mode of injury
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4.4 FRACTURE CHARACTERISTICS:
Level of fracture
Most of the fractures were located in the middle third of the shaft (60%).

Graph- 4 : Distribution according to the level of
-
60
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Type of fracture:
Majority of fractures (70%) were transverse type. In (30%) fractures were oblique type.
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Graph- 5 : Type of fracture
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Statistics of surgery:

20 cases were operated under general anaesthesia.
Retrograde posterior approach was used in all
care. Tourniguet was not used in any of our cases,
as it comes in the way of surgery. The follow up
ranged from 6 months to 18 months.

Duration of fracture union:

The fracture was considered to be united when
clinically there was no pain and no subjective
complaints, radiologically fracture line was not
visible and full unprotected function of the limb
was possible. 60% united on an average period of
14-18weeks

20

Graph-6 : Time of union
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Range of mobility of the shoulder and elbow joints:

19(95%) patients recovered full range of motion
of shoulder and elbow joint while 1 (5%) patient
recovered good range of motion (within 10-15%
of full range).

ASES SCORE

The American shoulder and elbow surgeons
(ASES) shoulder score is for 13 activities of daily
living requiring full shoulder and elbow
movement. The maximum possible score is 52
points. The average ASES score obtained was 50.
Total period of hospitalization:

The number of days in the hospital ranged
between 15 days and 45days.

COMPLICATIONS
Intra operative: There were no intraoperative
complications. Post operative:

1) Delayed union: there was 3 case of
delayed union. This pt also had shoulder
and elbow stiffness which improved with
exercises.

2) Nonunion: There was 1 case of nonunion.
Nonunion was due to inadequate reduction
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of fracture fragments and early weight GOOD
bearing by the patien Solid union - anatomic reconstitution, 10-30%
3) Implant breakage: One case had nail loss of range of motion, Minimal subjective
breakage at the fracture site but fracture complaints
united uneventfully POOR:
Non anatomic results or nonunion, greater than 30
ROMMENS ET AL SERIES GRADING® degree loss of range of motion, Moderate
EXCELLENT: subjective complaints.
Solid union - anatomic reconstitution Less than 14(70%) patients had excellent results, 2(10%)
10% loss of range of motion, no significant patients had good results, 4 (20%) patient had
subjective complaints. poor result.

Graph-7 : Functional assessment
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DISCUSSION
We evaluated our results and compared them with those obtained by various other studies utilizing different
modalities of treatment. Our analysis is as follows.

SERIES AVG [ SEX TYPE OF | MODE | METHOD OF | RANGE
AGE | RATIO(M:F) | FRACTURE | OF TREATMENT | OF
INJURY MOTION
WILAIRATNA 29 | 165 - RTA - -
\/7,PRASONGCHIN
P
GONGOL 47 - - FUNCTIONAL | 31
T,MRACEK D? BRACE
JAMES ET AL® 497 |64 TRANSVERSE | - - -
AND
OBLIQUE
TINGSTAD EM | - 44:38 TRANSVERSE | RTA AO PLATING | -
ET ALY AND SHORT
OBLIQUE
STRONG - 111:138 TRANSVERSE | RTA - -
GT,WALLS N
PRESENT STUDY |38 | 146 TRANSVERSE | RTA FLEXIBLE 16
NAILING
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Fracture union:
16 (80%) fractures out of our 20 cases united with 1(5%) cases of nonunion. Of these cases , 3(15%) cases
of delayed union.
Table: Fracture Union Rate Obtained In Various Studies

Series gg';[iaelntgo of Delayed union |[Nonunion 2‘;‘3&"
Klenerman L° (1966) 98 8(8.2%) - 98(100%)

Bell MJ et al* (1985) 34 - 1(3%) 33(97%)

. - 13
aggg()j RV, Tomasin J, Ward et al 36 5(14.6%) 1(3%) 35(97%)
8

?2%%92‘))' T, Mracek D 32 1(3.1%) 31(96.9%)
Present study 20 3(15%) 1(5%) 16(80%)
ASES SCORE: 47 when treating with interlocking intramedullary

The average ASES score obtained was 50 in our
series. This is comparable to the ASES score of 48
obtained by McCormack RG et al when treating
humeral shaft fractures with DCP and a score of

Table : Overall Results Obtained In Various Studies

nail fixation.

Overall results:

We had 14 patients with excellent result and 6
patients had poor result

. Excellent/good
Study Year |[No of patients |Method of treatment results (%)
Heim D et al® 1993 127 DCP 87.3
McCormack RG et al'* [2000 |44 ECP. & Intramedullary nail|oo /
ixation

Tingstad EM et al* 2000 |44 AO plating 94

Gongol T, Mracek D®  [2002 (32 Functional brace 93.8

Present study 2014 |20 Flexible nailing 70

The results obtained by various authors using various modalities of treatment have varied from 75% good or
excellent results to 100% good or excellent results. Our study had an 70% excellent result.

CONC

X/
A X4

X/
°e

LUSION

Fracture shaft of humerus in adults is fairly
common with an overall incidence of
about 3 % in all fractures.

The mode of injury is usually a direct
trauma following road traffic accident.

As the fracture might accompany
complications like radial nerve palsy, a
detailed neurovascular examination is a
must at presentation.

Majority of the fractures were transverse
and oblique in the middle third and all of
them were closed injuries.

7/
L X4

Though rigid fixation of fracture shaft
humerus can be obtained using DCP/LC-
DCP/LCPY, it requires extensive exposure
of fracture site and also disturbing the
biology of fracture. Thus flexible nail
fixation using retrograde technique
requires very minimal soft tissue
dissection and as it is a closed technique,
the biology of fracture is also not
disturbed. Thus early fracture union can be
anticipated.

Interlocking intramedullary nail*® also
gives stable internal fixation but has its
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own disadvantage of rotator cuff problem
when done by antegrade technique.
Another added advantage of flexible nail
fixation is it requires very minimal
operative instrumentation.

Thus flexible intramedullary nailing™ done
by retrograde technique produces equally
good results comparable to any plate
osteosynthesis or interlocking
intramedullary nailing.

SUMMARY

>

In this study, twenty cases with twenty
fractures of shaft of humerus in adults
were surgically managed by closed
reduction and internal  fixation using
flexible nails between August 2012 to July
2014 at J.  J.M.Medical College,
Davangere.

All patients were evaluated clinically and
radiologically before and following
surgery, for an average period of follow up
was 7 months.

The age of the patient in this study, ranged
from 20 years to 60 years average being 40
years.

There were 6 female patients as compared
to 14 male patients in this study.

12 patients had fracture of left humerus
shaft and 8 patients had fracture of right
humerus.

All fractures were closed.

16 cases sustained fracture following road
traffic accident, 2 cases had domestic
trauma, 1 sustained fall from height and 1
case of assault.

In this study, 12 fractures were situated in
middle third of shaft, 4 fractures in the
upper 3", and 4 fractures in the lower third
of shaft of humerus.

Different fracture patterns were seen, 14
were transverse, 6 oblique.

There were 4 cases of associated chest
injury, 1 head injury, 2 cases of hand
injury, one case both bone leg fracture.

» The fractures united in 15 patients,3 cases

of delayed union and 1 cases of
nonunion,1 case of implant breakage.

The fracture was additionally supported by
humerus brace postoperatively for 10 days.
Post operatively patients were rehabilitated
with active exercises of all the joints of the
involved upper limb as soon as possible.
Good or full range of mobility of shoulder
and elbow joints was present in all
patients.

By the analysis of the data collected in the
present study, closed  reduction and
internal fixation with flexible nailing for
humeral shaft fracture is one of the
modality of treatment for fracture shaft of
humerus in adults..

REFERENCES

1.

McKee MD, "Fractures of The Shaft of
The Humerus" Rockwood & Green's
Fractures in Adults, 6th Edition, Bucholz,
Robert W.; Heckman, James D.; Court-
Brown, Charles M. Lippincott 2006: 1118-
1159.

Brinker MR, O'Connor DP. The
incidence of fractures and dislocations
referred for orthopaedic services in a
capitated population. J Bone Joint Surg
Am 2004; 86:290-297.

J.N.Wilson. Watson-Jones. Fractures and
Joint Injuries, 6th ed. B.l. Churchill
Livingstone PVT Ltd. New Delhi 2002.
C.L.Colton, A.Fernandez Dell'Oca,
U.Holz, J.F.Kellam, P.E.Ochsner. AO
Principles of Fracture Management: AO
Publishers 2000.

Klenerman L. Fractures of the shaft
humerus. J Bone Joint Surg Br 1966; 48:
105- 111.

Matthew W Lawless. Midshaft Humeral
Fractures. e Medicine. 2004 July.
Available from: URL: http://
www.emedicine.com/orthoped/topic199
.htm

Dr Harish Y S et al IMSCR Volume 03 Issue 08 August

Page 6973




10.

11.

12.

13.

14.

15.

16.

17.

Wilairatana V,Prasongchin P.The open
reduction and internal fixation of humeral
diaphysis fracture treatment with a medial
approach. J Med Assoc Thai 2001;84(1):
423-427.

Gongol T,Mracek D.Functional therapy of
diaphyseal fractures of the humeral
bone.Acta Chir Orthop Traumatol Cech
2002;69(4):248-253.

James W. Pritchett. Delayed union of
humeral shaft fractures treated by closed

flexible intramedullary nailing.
1985;67(5).
Tingstad EM. Wolinsky PR, Shyr Y,

Johnson KD. Effect of immediate weight
bearing on plated fractures of the humeral
shaft. J trauma 2001,49(2):278-280.
Tytherleigh-Strong G,Walls N,McQueen
MM. The epidemiology of humeral shaft
fractures. J Bone Joint Surg 1998;80:249-
53.

Bell MJ, Beauchamp CG, Kellan
JK,McMutry RY.The result of plating
humeral shaft fractures in patients with
multiple injuries.J Bone Joint Surg Br
1985;67(2):293-296.

Griend RV, Tomasin J,Ward EF.Open
reduction and internal fixation of humeral
shaft fractures.J Bone Joint Surg Am
1986;68A:430-433.

McCormack RG,Brien D, Buckley RE,
McKee MD, Powell J.Fixation of fractures
of the shaft of the humerus by dynamic
compression plate or intramedullary nail.J
Bone Joint Surg Br 2000;82(3):336-39.
Heim D, Herkert F, Hess P, Regazzoni P.
Surgical treatment of humeral shaft
fractures, the basal experience. J Trauma
1993; 35:226-232.

Koch PP,Gross DF,Gerber C. The results
of functional (Sarmiento) bracing of
humeral shaft fractures.J Shoulder Elbow
Surg 2002;11(2):143-147.

Ring D,Kloen P, Kadizielski J,Helfet D,
Jupiter JB. Locking compression plates for

18.

19.

20.

the osteoporotic nonunions of the
diaphyseal humerus.Clin Orthop Relat
Res,2004 Aug;425:50-4.

Zuckerman JD,Koval KJ.”Fractures of the
shaft of the humerus” Chap 15, In:
Rockwood CA, Green DP, Buckolz RW,
Heckman JD,eds. Fractures in adults.4rth
ed.Philadelphia, PA:JB Lippincott
1996:1025-1051.

Rommens PM, Verbruggen J,Broos PL.
Retrograde locked nailing of humeral shaft
fractures.A review of 39 patients. J Bone
Joint Surg 1995;77B:p.84-89.

Dayez J. Internal screwed plate for recent
fractures of the humeral diaphysis in
adults. Rev Chir Orthop Reparatrice Appar
Mot 1999; 85(3): 238-44.

Dr Harish Y S et al IMSCR Volume 03 Issue 08 August

Page 6974




