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ABSTRACT

BACKGROUND
ORIF of displaced clavicle fractures by plating has proved to be reliable and reproducible with high union rates and a low rate of
associated complications. Decision regarding whether to place the plate superiorly or antero-inferiorly is debatable.

MATERIALS & METHODS
A retrospective study of 24 patients is mentioned here. Fourteen patients (10 males and 4 females) were operated with superior
plating and in rest 10 patients (9 males and 1 female), fixation was done by antero-inferior plating.

RESULTS

We did not find any significant difference between the two groups with regard to age, sex, involved side, or with use of tobacco
(Table 1). No significant difference was found in either fracture union, in any group (p=0.41, Table 2), or outcome of plate length
used (p=0.68, Table 2). Duration of surgery in the antero-inferior plating was more in comparison to the other group (p=0.68,
Table 2). There were 3 cases of implant removal, and malunion in 1 case, only in the superior plating group. There were no non-
union or any case of infection in any of the groups. Similar results have been shown by both superior and antero-inferior plating of
the clavicle in this study (statistical data provided in Tables 1 to 3).

CONCLUSION
Both methods of fixation were reliable and safe. Complication rates were a bit higher in the group with superior plate placement.
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BACKGROUND
Approximately 3.5% of all fractures are clavicle fractures in
Orthopaedics practice, and are very commont 2. About 80
percent of clavicle fractures involve the middle third of the
clavicle.1.2

Traditionally these fractures were treated conservatively
with a brace or sling with good results (Union rates
approximating 80.1%).34 However with increase in
industries and advent of high-speed vehicles and a fast
transport system, there is an increasing incidence of high
velocity trauma. Conservative (Non-operative) means of
treatment in these cases frequently end up in a non-union,
symptomatic mal union or an odd cosmetic deformity.5-8 As a
result of increased rates of complications there has been an
increasing trend towards operative fixation (Figure 1).

Clavicle fractures can be fixed with different types of
plates, threaded screws and TENS. We selected plate and
screw constructs, because of good predictable outcomes and
low non-union rates.8?
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MATERIALS AND METHODS
This retrospective study was conducted to compare, the
duration of surgery, risks and complications associated,
average healing or union rates and time, in two methods of
fixation (Superior and antero-inferior plating) in mid shaft
clavicle fractures, and to determine a preferred plate position.
The study was conducted in the Department of
Orthopaedic Surgery, Calcutta National Medical College,
between August 2015 and September 2017, after approval
from the ethics committee. Study population comprised of
Twenty-four consecutive patients (Who met the inclusion and
exclusion criteria), amongst those who were treated
operatively for displaced clavicle fractures, within this period,
at our Institution, by open reduction and internal fixation
(ORIF) with plates and screws, irrespective of fracture
comminution. Of the twenty-four patients, in 14 patients,
plates were placed in the superior surface and in the rest 10,
plates were placed in the antero-inferior surface, according to
surgeons’ preference during the procedure, for a stable
construct. Of the 14 patients in whom the plates were placed
in the superior surface there were 4 females and in the other
group there was 1 female.

Inclusion Criteria

1. Selected patients were between 20-60 yrs of age, with
displaced mid shaft clavicle fracture without neuro-
vascular compromise.

2. All patients followed for 12 months or more, in the post-
operative period.
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Exclusion Criteria

Previous surgery of same clavicle.
Initial presentation with a non-union.
Open fractures.

Associated major long bone fracture
Associated medical co-morbidities.
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Data Collection

Data was collected for each patient regarding

Age.

Sex.

Side involved.

Tobacco use.

Length of plate used.

Duration from initial insult to time of surgery.

Duration of surgery.

Time to achievement of union, Union was defined by
radiographic evidence of healing on 3 cortices and
absence of any tenderness at fracture site.
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Operative Procedure and After Care

All the patients were operated under general anaesthesia.
Routinely, following draping all the patients were
administered 1.5 gm cefuroxime, through the intravenous
route, after skin testing. The approach used was standard
approach to the clavicle. With the head end elevated by
breaking the table, and placing a sand bag between the
ipsilateral shoulder blade and the spine. Maintaining strict
asepsis protocols, incision was given over the clavicle,
through the desired length, after tracing the clavicle laterally
from the sternal notch located in the midline. The
subcutaneous tissue and the platysma were incised along the
same line to reach the sub cutaneous surface of the clavicle.
Meticulous haemostasis was achieved by cauterizing the
bleeders. The soft tissues were gently stripped from the epi
periosteal plane of the clavicle, using a small periosteum
elevator, to expose the superior or antero-inferior surface.
The fracture ends were cleared of clots. The fractures were
then reduced, held with reduction clamps, and plates were
placed either on the superior or antero-inferior surface, after
contouring the plates, if required. Throughout the steps the
underlying tissues were protected using small to medium
sized Hohmann retractors, subperiosteally, especially during
antero-inferior plate placement. The plates were then fixed to
the bone with appropriate size and no. of screws, after
carefully drilling the holes gently with drill heads, protected
through sleeves, and taking utmost care when drilling the far
cortex, to minimize over penetration, from superior to
antero-inferior direction (In cases of superiorly placed
plates), to avoid injury to the underlying major vessels and
the brachial plexus. With the fracture fixed the wound was
copiously lavaged with sterile normal saline. The platysma
was repaired with delayed absorbable sutures and the skin
closed and covered with sterile packs.

The patients were discharged on the 4t post-operative
day, after wound inspection, and the skin sutures removed on
the 14th post-operative day. Thereafter patients were
followed-up at 4 weekly intervals. Information regarding pain
at the site, implant prominence, subsequent malalignment,
numbness at incision site or paraesthesia, noted, and
radiological assessment done.
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Statistical Analysis

Data were analysed using SPSS (Statistical Package for Social
Scientists) version 20.0, IBM, Armonk, New York, USA.
Unpaired T-test and Chi-square test were applied at 5%
significance level.

RESULTS

Out of the total 24 patients who underwent surgery (ORIF),
14 underwent superior plating and 10 underwent antero-
inferior plating. Four patients amongst the 14 who
underwent superior plating and 1 patient amongst the other
group were females.

No statistically significant difference was noted between
the two groups with regard to age, sex, involved side, or with
use of tobacco (p values >0.05, Table 1). Both groups had
similar intervals prior to surgery, again of no statistical
significance (p= 0.07 Table 2). Evidence of radiographic union
was achieved at a similar time for both the groups following
surgery, not a statistically significant variance (p= 0.41 Table
2). Plate length did not affect the outcome (p= 0.68 Table 2).

Duration of surgery for Antero-inferior plating was more
as compared to Superior plating, but the variance is most
probably a chance finding, rather than a statistically
significant variance (p = 0.68, Table 2). Implant removal
following implant prominence had to be done in 3 cases and
malunion occurred in 1 case, only in superior plating group,
and thus could not be compared with the other group. In our
study we did not have any non-union or any case of infection
in any of the groups. Similar results have been shown by both
superior and antero-inferior plating of the clavicle in this
study (Statistical data provided in Tables 1 to 3).

Figure 1

Figure 2
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Superior Antero-
Demosraphics Plating Inferior
grap Group |Plating Group P
(n=14) (n=10)
Age (M}f’;‘s“ +SD) 13736+11.17| 3051104 |  0.64
Sex Male | 10(71.43) 9 (90) 0.35 (Yates
No. (%) |Female| 4 (28.57) 1(10) Correction)
Side | Right | 8(57.14) 4 (40) 0.41 (Yates
Injured Correction)
No. (%) Left 6 (42.86) 6 (60)
To[t;zgco Yes 7(50) 5(50) 0.68 (Yates
No. (%) No 7(50) 5(50) Correction)
Table 1. Patient Demographics
Superior |Antero-Inferior
Plating Group | Plating Group
Data (n=14) (n= 10) p
Mean * SD Mean * SD
Avg. Time from
Injury to Surgery 4.78+1.52 3.6+1.43 0.07
(Days)
Duration of Surgery | ¢, ¢ 5 90+7.07 |0.68
(minutes)
Length of Plate (No. | =, . 56 724079 |0.47
of Holes)
Time to Union 14 ¢ 57,5 98 158:2.74 | 0.41
(weeks)

Table 2. Comparative Operative Data

Superior Plating| Antero-Inferior

Data Group (n=14) |Plating Group (n=10)
No. (%) No. (%)
Malunion 1(7.14) 0(0.00)

Implant Removal 3(2142) 0(0.00)

Table 3. Comparison of Complications

DISCUSSION

Over the last few decades the management of clavicle
fractures have evolved drastically. A resurgence has occurred
favouring operative fixation for displaced clavicle midshaft
fractures, after literatures reporting poor outcomes by non-
operative management of certain fracture geometries.510.11 Of
various methods of operative fixation available, plate fixation
of displaced clavicle fractures is found to be good and
reproducible, having union rates from 94% to 100%, and low
rate of complications.6-812-15 Decision regarding ideal
placement of the plate superiorly or antero-inferiorly is
debatable. The authors found similar union rates and did not
find any difference in the major parameters in any of the
groups.

Healing rates in this study are similar to that of current
literature (94 to 100%), but the time of healing in our study
was more than 15 weeks, compared to less than 14 weeks
reported in literature.1113.16 This might have been due to the
follow-up schedule of our study. Studies conducted by Partal
et al'! and Favre et all7 shows antero-inferior plating to be a
more stable construct. Perioperative complications between
the 2 groups were similar with no acute wound healing
issues. Sinha et al!® in a study found that the major vessels
are most prone to injury with a superior to inferior screw
trajectory at the mid shaft of clavicle, though in our
retrospective study we did not face any such issues. However,
placement of plate in any of the positions, carries the risk of

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 8/ Issue 09/ Mar. 04, 2019

Original Research Article

iatrogenic injuries to the neurovascular bundles, and neither
position had significantly decreased risks.1819,20

This study had several limitations. The sample size was
small, implants were surgeon selected, without
randomization, and differing fracture geometries not brought
into consideration in this study by the authors
retrospectively. The other weakness is the follow-up length: it
being unknown whether these cases can become more
symptomatic with passage of time, or a differing trajectory to
recovery occurs with either position of the plate.

Despite of several weaknesses, the strength of the study
merits discussion. This was a study at our Institution to
objectively study and compare two fixation methods, though
in a small group. The surgeries were performed by 2 trained
and experienced surgeons in the field of trauma surgeries,
better than a single surgeon review.

CONCLUSION

As per current data, both superior plating and antero-inferior
plating, are safe methods of management of displaced clavicle
fractures. The largest difference found in this study was to be
a significantly higher rate of patients reporting implant
prominence, in the superior plating group, leading to removal
of the implant, which could not be statistically corroborated
due to absence of any incidence of implant removal in the
other group. The other difference found, though not
statistically significant, was the shorter duration of surgery,
in the superior plating group. Further research, with larger
number of subjects, is required because fixation of clavicle
fractures is becoming standard of care for particular
fracturesé. Future prospective studies, with randomized
analyses, preferably multicentric studies, may help in
determining the preferred plate positioning.
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