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A Study of Thirty Cases of Comparison of T-Y Fractures Humerus
Fixation with and without Olecranon Osteotomy
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Introduction: The various recommended treatments includes
early mobilization disregarding the fracture reduction, closed
manipulation and immobilization in plaster cast, traction or
open reduction and internal fixation.The advent of the new
implants and surgical techniques has increased the reliability of
the surgical fixation. Aim of the presented study was to evaluate
the advantages and disadvantages of either exposure and to have
beneficial decision making for the patients functional elbow ROM
which significantly depends upon the method of exposure with or
without olecranon osteotomy.

Material and methods: The present study was conducted on 30
patients who were having T-Y fractures and had an indication of
fixation with or without olecranon osteotomy were selected for the
study from the department of Orthopedic Surgery in Municipal
General Hospital.

Results: Range of motion for C1 type of fracture 100%
Favourable, without olecranon osteotomy range of motion 100%
Favourable, C2 with olecranon osteotomy range of motion 85%
Favourable, without olecranon osteotomy range of motion 80%
Favourable, C3 with olecranon osteotomy range of motion 15%
Unfavourable, Without olecranon osteotomy range of motion
60% Unfavourable.

Conclusion: Equally good result are seen in younger age and
group C1 and C2 fracture for both approaches. In case of Cl
and C2 type fracture one can go without olecranon osteotomy
approach, olecranon oseotomy is not needed.
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INTRODUCTION

Intercondylar T and Y fractures of the distal humerus in adults
present a great challenge.! The complications associated both
with the injury itself or operative treatment include failure
to unite, loss of functional motion, and ulnar neuropathy and
heterotopic bone occurring alone or in combination. The
operative repair of fracture of distal humerus has many difficulty
because of complex anatomy of distal humerus and osteopenia
due to old age as a result of previous operative fixation and disuse
osteopenia Furthermore the propensity for the surrounding joint
capsule to become scarred amplifies the requirement that the
fixation be strong enough to allow immediate mobilization after
concomitant anterior and posterior capsulectomy.?

Anatomical and stable internal fixation with early postoperative
mobilization is expected to improve the functional outcomes.?
Olecranon osteotomy is a well-established technique, providing
access to the distal humerus for reduction and fixation of intra-
articular fractures.* It has been the workhorse for approaching
the distal humerus and provides the greatest exposure to
the articular surface when compared to the triceps splitting
and reflecting approaches.® The present study was carried to

compare fixation of T-Y fractures of humerus with and without
olecranon oteotomy. The study aimed to compare functional
outcome between the two groups.

MATERIAL AND METHODS

The present observational study was conducted among 30
patients with T-Y fractures of humerus who reported to the
emergency department and were referred to department of
orthopedic surgery in Municipal General Hospital. Ethical
clearance was obtained from the ethical committee of the
hospital and patients consent was taken prior to the study.
Traumatic fracture of elbow, Type C1, C2 and C3 (AO) and
grade compound 1 were included in this study. Pediatric
patients, patients with pathological fractures and compound
fractures Grade 2 and 3 were excluded from the study.

Patients were prepared and draped for the surgery. Shaving
and thorough preparation of the entire upper limb was done
pre-operatively. The upper limb was draped free to allow
manipulation during surgery. Surgery was conducted under
general anaesthesia. Patient were placed in lateral position with
affected side up and shoulder flexed to 90° and internally rotated
with arm resting over an armrest with elbow flexed and forearm
hanging by the side of the armrest. Tourniquet was used in all
cases. Preoperative antibiotics before inflation of toruniquet
were given in all the cases. 17 cases were approached by
olecranon osteotomy and 13 cases without olecranon osteotomy
(9 cases were approached with Campbell’s approach, 2 with
collateral approach and 2 with triceps splitting).

Thorough lavage was given and was wound closed over a
suction drain. Wound was dressed and padded bandage and an
above elbow slab was given. Perioperative parentaral antibiotics
were given for 3 days. At 24 to 48 hours wound was checked,
drain was removed and active elbow motion was started.

In comminuted fractures where fixation was in doubt hinge
elbow orthosis was used for 6-8 weeks. Patients were usually
discharged one week after surgery and called for suture removal
at 14 days. Then they were called for follow up at one month,
three months and every third month hereafter. At each visit
subjective and objective data was collected regarding the range
of motion, infection, union and complications, and assessment
of effectiveness of rehabilitation was done. Cassebaum's system
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was used for evaluating range of motion. The range of motion
was assigned as given in table 1.

RESULTS

In the present study total number of 30 cases were included in
which C1, C2, C3 type of fracture were included. Total number
of C1 type fracture was 6, C2 was 14 and C3 was 10, in which
4 cases of Cl type fracture were treated without olecranon
osteotomy while 2 were treated with olecranon osteotomy.
6 cases of C2 type of fracture was treated without olecranon
osteotomy and 8 were treated with olecranon osteotomy. 3 cases
of C3 type of fracture was treated without olecranon osteotomy
and 7 cases of C3 type of fracture were treated with olecranon
osteotomy (table 2). Table 3 shows average time duration of
cases with and without olecranon osteotomy approach. Range
of motion for C1 type of fracture was 100% favourable, without
olecranon osteotomy range of motion was 100% favourable.
Type C2 with olecranon osteotomy range of motion was 85%
favourable, without olecranon osteotomy range of motion was
80% favourable, Type C3 with olecranon osteotomy range of
motion was 15% unfavourable, without olecranon osteotomy
range of motion 60% unfavourable (table 4, Figure 1,2). The

2 were having good outcome. In C2 type of fracture, 5 cases
were having good and 1 case was having fair outcome. While
in C3 type of fracture, 1 case was having fair outcome and 2
cases were having poor outcome. The observations found in
case of olecranon osteotomy, cases with C1 type of fracture, all
the cases were having excellent outcome. In case of C2 type of
fracture 3 cases had excellent outcome, 4 had good and 1 had
fair outcome. In case of C3 type of fracture, 2 cases had good, 4
had fair and 1 case had poor outcome.

DISCUSSION

In this technique the fascia and muscle are elevated from the
proximal ulna and the capsule of the elbow joint is opened
both laterally and medially. The ulna nerve is identified and
protected. A swab is pushed through, which is very easy when
the distal humerus is fractured.® As the bare area lies at a
relatively constant location” at the narrowest part of the ulna,
we advocated the use of a swab placed through the elbow joint.
Intercondylar fractures of distal humerus in adults constitute
a small percentage of fracture. Many surgeons favour open

observations found in cases without olecranon osteotomy, in 61
case of C1 type of fracture, 2 cases were having excellent and 5 |
Range of Motion Rating Remark 4 | =Cl
15°-130° Excellent (E) Favourable =C2
30°-120° Good (G) Favourable 3 =C3
40°-90° Fair (F) Unfavourable
Less than 40°-90° Poor (P) Unfavourable 2
Table-1: Post-operative range of motion outcomes
1
Type of Total no. of Treated Treated with 0. ‘ . -
fracture cases without olecranon E G F P
AO Fracture olecranon osteotomy Figure-1: Outcome of with olecranon osteotomy
classification Anatomy osteotomy
C1 6 4 2 4.5
C2 14 6 8 4 =Cl
C3 10 3 7 n(C2
Table-2: Total Anatomical Fractures with and without Olecranon 35 =L
Osteotomy 3
2.5
Type of Bone With out With 2 |
freacture Grafting olecranon Olecranon
osteotomy osteotomy 1.5
Cl - 2 hrs 2 hr 15 min 14
C2 - 2 hr 30 min 2 hr 45 min 0.5
C3 2 hr 45 min 3 hrs
Table-3: Average time duration with and without Olecranon 0 E ' G ' F ' P
Osteotomy Figure-2: Outcome of without olecranon osteotomy
Type Total With out olecranon osteotomy With olecranon osteotomy
no. of No. E G F P F/UF No. E G F P F/UF
cases
Cl1 6 4 2 - - F:100% 2 2 - - - F:100%
C2 14 6 - 5 1 - F:80% 8 3 4 1 - F:85%
C3 10 3 - - 1 2 UF:66% 7 - 2 4 1 UF:15%
E- Excellent, G- Good, F-Fair, P- Poor, F- Favorable, UF- Unfavorable, Favorable ratings for- Excellent and Good, Average for- Fair, Unfa-
vorable for —Poor
Table-4: Outcome of with and without olecranon osteotomy
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reduction and internal fixation through two exposure with or
without olecranon osteotomy. There are two different views
regarding these exposure, i.e. olecranon osteotomy offers
excellent exposure for reconstruction of the articular surface.
Without olecranon osteotomy, an intact olecranon act as mould
over which reconstition of distal humerus is easy with an
additional advantage of avoiding the creation of an additional
intra articular fracture. In our study the fracture has been
classified using (AO) classification Muller criteria and results
has been evaluated by cassebaum range of motion of elbow.?
Only range of motion of elbow was included in our comparison
study of with and without olecranon osteotomy. Since there
could be other associated ligamentous injury undiagnosed of
shoulder joint and elbow joint which will affect the functional
activity of the entire UL extremity.” The present study was
carried to compare functional outcome of fixation of T-Y
fractures of humerus with and without olecranon oteotomy.
The present used the AO classification, that classically
categorizes extra-articular, partial articular and articular
fractures and comminution and specific fracture patterns being
defined by numbers 1-3.'

Patients with poor range of motion, were old patients and were
osteoporotic. In a study in younger patients age group, the
functional outcome of range of motion (ROM) of elbow was
found to be good that can be attributed to quality of bone. Thus,
fracture when operated with olecranon osteotomy gives, better
results as compared to without olecranon ostetomy, where
surface of articular surface is reconstructed properly. However
in case of old age group people with T-Y fracture, there was
a high rate of implant protrusion i.e. K-wire/6 Smm screw as
in their case skin is thin, atrophic, leading to infection when
exposed with olecranon osteotomy. We agree with Jupiter et
al," that more unsatisfactory results are seen in older age group,
this is because of osteoporosis and comminution making the
surgical fixation more difficult but with olecranon osteotomy
exposure is easy, fracture fragment can be reduced properly in
C3 and older age group. In a case of young patient stabilization
of elbow is required. There needs to fixation. In our study young
and middle age patient operated with olecranon osteotomy for
Type C3 fracture has better elbow ROM as compared to without
olecranon osteotomy in which case elbow ROM is restricted.
Meija S et al'? comparing the triceps-split approach to the
standard olecranon osteotomy, no significant difference in
clinical outcome between the two approaches were found.
McKee MD et al®® and others'!” also demonstrated equal
functional results in both groups with a loss of elbow extensor
strength by approximately 25% in both approaches.

CONCLUSION

In comparison study of exposure for inter condylar T-Y fracture
fixation with olecranon osteotomy and without olecranon
osteotomy, it was found that, depending on the type of fracture
i.e. C3 type fracture (muller) where comminution is greater,
articular reconstruction is difficult without osteotomy of
olecranon, one should go for transolecranon osteotomy. Equally
good result are seen in younger age in group C2 and C2 fracture
for both approaches. In case of C1 and C2 type fracture one can
operate without olecranon osteotomy approach. Operative time
and infection is less in without osteotomy approach and no need

of olecranon fixation. The most common sequeale were seen in
olecranon ostetotomy in older age group was screw and k wire
protrusion, and bursitis due to that. Mostof our patients with C2
and C3 has flexion deformity of 10° to 30°.

REFERENCES

1. Shetty S. Surgical treatment of T and Y fractures of the
distal humerus. Injury. 1983;14:345-348.

2. Ring D, Jupiter JB. Complex fractures of the distal humerus
and their complications. Journal of Shoulder and Elbow
Surgery. 1999;8:85-97.

3. Trikha V, Goyal T. Intercondylar humerus fractures:
current concepts and controversies. Journal of Clinical
Orthopaedics and Trauma. 2010;1:57-65.

4. Marsh M, Patel N, Limb D. A safe technique for olecranon
osteotomy. Annals of The Royal College of Surgeons of
England. 2010;92:532-533.

5. llyas AM, Jupiter JB. Treatment of Distal Humerus
Fractures. Acta Chirurgiae Orthopaedicae. 2008;75:6-14.

6. Hessmann MH, Ring DC. Humerus,distal. In: Ruedi TP,
buckley RE, Moran CG, editors. AO principles of fracture
management. 2™ edn. New York, NY: Thieme; 2007. Pp
613-5. Distal

7.  Wang AA, Mara M, Hutchinson D. the proximal ulna: an
anatomic study with relevance of olecranon osteotomy and
fracture fixation. 2003;12:293-6.

8. Cassebaum WH Open Reduction of T-Y fractures of the
lower end of humerus J. Trauma. 9 915-925,1969.

9.  Evans EM Supracondylar T-Y fractures of humerus JB3S,

1953;35(B):381-385.

Muller M, Nazarian J, Koch P. Fracture and dislocation

compendium. Orthopaedic Trauma Association Committee

for Coding and Classification. J Orthop Trauma. 1996;10.

Jupiter J Neff Kolzach B et al Intercondylar fractures of

humerus-operative approach JBJS. 1985;67A:226-239.

Mejia Silva D, Morales de los Santos R, Ciénega Ramos

MA, Gonzalez Pérez C. [Functional results of two different

surgical approaches in patients with distal humerus fractures

type C (AO)] Acta ortopédica Mex. 2008;22:26-30.

McKee MD, Wilson TL, Winston L, Schemitsch EH,

Richards RR. Functional outcome following surgical

treatment of intra-articular distal humeral fractures through

a posterior approach. J Bone Joint Surg Am. 2000;82-

A(12):1701-7.

Anurag Baghel, Abhishek Agrawal, Narendra Singh

Kushwaha, Shailendra Singh. Bipolar radial fracture:

a unique injury pattern. International Journal of

Contemporary Medical Research. 2016;3:2038-2040.

Partap Singh, Vikas Gandhi, Deepak Bansal. Comparative

study of compression plating vs interlocking nail in fracture

shaft of humerus. International Journal of Contemporary

Medical Research. 2016;3:3385-3388.

14.

15.

Source of Support: Nil; Conflict of Interest: None
Submitted: 20-01-2017; Published online: 02-03-2017

392

Volume 4 | Issue 2 | February 2017 | ICV (2015): 77.83 |

International Journal of Contemporary Medical Research

ISSN (Online): 2393-915X; (Print): 2454-7379




