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The Frequency of Unsatisfied Patients Treated Conservatively
for Midshaft Clavicle Fractures
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ABSTRACT

OBJECTIVE: To determine the number of unsatisfied patients treated with non-surgical correction of mid
-shaft Clavicular fractures.

METHODOLOGY: This prospective cross-sectional study was conducted at the Department of
Orthopaedic Surgery, Jinnah Postgraduate Medical Centre, Karachi, from April to October 2021. The
study enrolled individuals between the ages of 15 and 65 years who had been diagnosed with mid-
clavicular fractures and received conservative treatment for three months. Following fracture reduction,
patients were fitted with a figure-of-eight bandage or clavicular brace, and their limb was supported
using a triangular sling or arm pouch positioned under the elbow and forearm. This treatment regimen
was maintained for six weeks. Local examinations of the affected clavicle, including tenderness,
instability, deformity, and shoulder movement assessments, were conducted and recorded according to
the Disabilities of the Arm, Shoulder, and Hand (DASH) score.

RESULTS: The study included 87 patients with a mean age of 38.20%£7.82 years. Among them, 63(72.41%)
male, and 24(27.59%) were female. Additionally, 24(27.59%) patients hypertension, and 35(40.23%) had
diabetes mellitus. The study outcomes revealed that 15(17.24%) patients achieved excellent results, 55
(63.22%) good outcomes, 12(13.79%) had fair outcomes, and only 5(5.75%) experienced poor outcomes.
Notably, 16(18.39%) patients expressed dissatisfaction with the conservative treatment, while 71(81.61%)
patients reported being satisfied with the treatment's overall outcome.

CONCLUSION: Conservative management of mid-clavicular fractures is associated with a low rate of
patient dissatisfaction. It yields favorable outcomes and a high level of patient satisfaction.
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INTRODUCTION

The clavicle is a distinctive S-shaped bone that serves
as a vital structural linkage between the sternum and
the glenohumeral joint, playing a pivotal role in
supporting the shoulder girdle. It is suspended by the
coracoclavicular ligament, effectively carrying the
weight of the shoulder. The annual incidence of mid-

studies often relied on surgeon or radiograph-based
outcome assessments, which may not adequately
capture subtle functional deficits.®

Emerging evidence suggests that patients may
experience considerable dissatisfaction following
clavicular malunion, with symptoms including
weakness and easy fatigability, particularly during

clavicular fractures is 64 per 100,000 people in the
general population. These fractures primarily manifest
as shaft fractures, accounting for 70% to 80% of all
clavicular fractures, with lateral fractures contributing
15% to 30% and medial fractures relatively rare,
constituting only 3%. Open clavicular fractures are
rare, occurring in just 0.1% to 1% of cases.’

Displaced and shortened fractures in the middle third
of the clavicle are frequently encountered in young,
athletic individuals, often resulting from high-energy
incidents such as road ftraffic accidents or sports-
related injuries. Historically, displaced mid-shaft
clavicle fractures have been managed non-
operatively, with an expectation of some residual
deformity and potential functional impairment?, desplte
successful fracture reduction. However, previous
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overhead activities® These symptoms are associated
with residual strength deficits that can be assessed
using patient-oriented questionnaires, such as the
Disabilities of the Arm, Shoulder, and Hand (DASH)
questionnaire and objective muscle-strength testing®

A study conducted between 1989 and 1990 examlned
the age- and gender-specific incidence and
characteristics of clavicular fractures among
individuals aged 15 and above within a population of
approximately 200,000. The study identified 187
clavicular fractures in 185 patients, resulting in an
annual incidence of 50 per 100,000 (71 per 100,000
for males and 30 per 100,000 for females). Male
patients were significantly younger and exhibited a
higher prevalence of comminuted fractures, which
typically had poorer outcomes. The incidence of
fractures decreased with age, primarily in males.
Bicycle accidents were the leading cause of clavicular
fractures in both genders, although sports activities
were more common among men. Both right and left
clavicles were similarly affected, with direct falls on the
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shoulder being the most common injury mechanism.
Anatomically, about three-quarters of fractures
occurred in the middle part of the clavicle. At the same
time, one-quarter involved the acromial part, and
ninety-five percent of fractures healed without
complications, resulting in excellent outcomes. At the
same time, 5% developed non-union, evenly
distributed between the middle and acromial parts of
the clavicle. Undisplaced fractures of both the
diaphysis and the lateral end of the clavicle have a
high union rate and exhibit good functional outcomes
after non-operative treatment.

In contrast, non-operative treatment of displaced shaft
fractures may be associated with a higher risk of non-
union and functional deficits than previously reported,
with difficulty in predicting which patients are
susceptible to these complications. Given that
satisfactory functional outcomes can be achieved after
operative treatment of clavicular non-union or
malunion, there is ongoing debate regarding the
merits of primary operative intervention for these
injuries. Displaced lateral end fractures present a
greater risk of non-union after non-operative treatment
than shaft fractures. However, predicting non-union
remains challenging and may be asymptomatic in
elderly individuals. Operative treatment outcomes are
more variable for lateral end fractures than shaft
fractures. Various strategies have been proposed for
reducing closed clavicular shaft fractures; however,
none have consistently demonstrated effectiveness in
achieving and maintaining reduction’. Consequently,
displaced mid-shaft clavicle fractures often heal in a
position similar to that seen in initial radiographs,
typically characterized by inferior, medial translation,
and anterior rotation deformities of the lateral
fragment. While previous assessments suggested
minor functional losses, more recent studies
employing patient-oriented outcome measures, such
as the patient-oriented, limb-specific Disabilities of the
Arm, Shoulder, and Hand (DASH) score, have
|nd|cated the presence of residual impairment®®. For
example, one study reported an average DASH score
of 32 points among 105 polytrauma patients with
clavicular fractures where a higher score signifies
greater dlsablllty

Furthermore, Hill JM 1997 ° utilized a patient-oriented
outcome questionnaire. They documented a 31% rate
of unsatisfactory outcomes in a cohort of 52 adult
patients who underwent non-operative treatment for
displaced midshaft clavicular fractures. Several recent
publications have highlighted the symptoms
associated with clavicular malunion, including
substantial skeletal deformltles partlcularly shortening
of 2 cm or more’ Commonly reported symptoms
include subjectlve weakness however, these studies
had limitations |n objective muscle- strength testing.
Oroko PK 1999 employed a spring balance with the
arm at 90° of abduction, record|ng strength up to 25 Ib
(11.3 kg). Nordqvist A 1997'° "used the "Nicholas
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manual muscle tester" in a similar setting. Neither
method appears to offer the requisite objective
reproducibility or sensitivity required to detect subtle
changes in strength, especially endurance strength.
This study aims to evaluate a series of patients using
patient-oriented muscle-strength testing, range of
motion assessments, and patient satisfaction following
the healing of midshaft clavicle fractures treated non-
operatively. This investigation is motivated by a lack of
recent data on patient satisfaction and aims to provide
insights into whether operative treatment should be
considered from the outset.

METHODOLOGY

This prospective cross-sectional study was conducted
at the Department of Orthopaedic Surgery at Jinnah
Postgraduate Medical Centre, Karachi, and Jinnah
Sindh Medical University from April to October 2021.
Patient selection was performed using a Non-
Probability Consecutive Sampling technique. A
satisfactory outcome rate of 17.5% was considered to
calculate the required sample size, with a confidence
level of 92% and an absolute precision of 8%. This
calculation resulted in a sample size of 87 patients
with clavicle fractures, with a margin of error of 8%.
Patients of both genders aged 15-65 years who
received conservative treatment for three months,
Closed mid-shaft Clavicle fractures classified as
Allman Classification Group 1, Clavicle fractures
classified as Neer Classification type 1 and type 2,
Clavicle fractures classified as AO Classification 15.2,
including types A1, A2, A3, B1, B2, and B3 were
included.

Patients with open fractures of the clavicle,
Polytraumatic with multiple fractures or injuries to vital
organs, old clavicular fractures, younger than 15 years
or older than 65 years of age were excluded.

Patients were provided with comprehensive
explanations and counseling regarding the purpose,
risks, benefits, and potential complications associated
with non-surgical treatment of clavicle fractures. They
were assured that all information collected would
remain confidential. Following fracture reduction, a
figure-of-eight bandage or clavicular brace was
applied, and the limb was supported by a triangular
sling or arm pouch placed under the elbow and
forearm. This treatment regimen was maintained for
six weeks. Patients were informed that some
deformity of the shoulder girdle might occur, but
overall shoulder function would typically remain
normal. Shoulder joint movements, such as pendulum
range of motion exercises, would commence
afterwards. Heavy tasks and contact sports were
prohibited for three months following the injury. Heavy
laborers were allowed to return to light-duty lifting six
weeks after the injury, with a total return to regular
duty in 12 weeks. All patients underwent follow-up
examinations at 6 and 12 weeks. Local examinations
of the affected clavicle were conducted to assess
tenderness, instability, deformity, and shoulder
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movements.

1. X-rays were taken at each follow-up visit to
monitor progressive fracture union.

2. Rehabilitation of the affected extremity was
tailored based on the stage of fracture union and
the time elapsed since the injury.

3. Patients were followed up for a total of 3 months.

4. The functional outcome was assessed using the
Disabilities of the Arm, Shoulder, and Hand
(DASH) score.

5. Demographic data and acceptable outcomes were
recorded in the provided Performa.

SPSS version 23.0 was utilized for data analysis.

Mean and standard deviation (SD) were calculated for

age and DASH scores. Gender, diabetes mellitus,

hypertension, and satisfactory outcomes were
expressed as frequencies and percentages. Effect
modifiers such as age, gender, diabetes mellitus, and
hypertension were addressed through stratification.
Post-stratification chi-square tests were applied, with a
significance level of p < 0.05.

RESULTS

The mean age of the patients included in this study
was 38.20+7.82 years, with a minimum age of 20 and
a maximum age of 65 (Table I). The study comprised
a higher proportion of male patients, with 63 (72.41%)
males and 24 (27.59%) females. Among the patients,
35 (40.23%) were diagnosed with diabetes mellitus,
while 52 (59.77%) did not have diabetes mellitus.
Additionally, 24 (27.59%) of the 87 patients had
hypertension.

Regarding the frequency of outcomes, 15 (17.24%)
patients achieved an excellent outcome, 55 (63.22%)
had a good outcome, 12 (13.79%) had a fair outcome,
and only 5 (5.75%) had a poor outcome. Among the
patients, 16 (18.39%) were unsatisfied with the
treatment outcome, while 71 (81.61%) expressed
satisfaction.

Stratification by age was conducted, revealing that
among patients aged 20-35 years, 5 (16.10%) were
dissatisfied, while among patients aged 36-50 years,
11 (19.60%) were dissatisfied. However, this
difference was not statistically significant, with a p-
value of 0.685 (Table II). Stratification by gender
showed that 12 male patients were dissatisfied, while
four female patients expressed dissatisfaction, but this
difference was not statistically significant, with a p-
value of 0.798 (Table Ill). Stratification by diabetes
mellitus status indicated that five patients with
diabetes mellitus were dissatisfied, compared to 11
patients without diabetes mellitus who were
dissatisfied. However, this difference was not
statistically significant, with a p-value of 0.417
(Table V). Stratification by hypertension status
showed that two patients diagnosed with hypertension
were dissatisfied, while 14 patients without
hypertension were not satisfied. Once again, this
difference was not statistically significant, with a
p-value of 0.135 (Table V).
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Table I: Descriptive Statistics of Age
Table IlI: Stratification of Age to Determine the

Age (Years)

Mean 38.20
SD 7.82
Minimum 20
Maximum 50
Association of Age with Satisfaction

. . Age Group (Years)
Satisfaction P-value

20-35 36-50

Yes 26 (83.90%) 45 (80.40%) 0.685
No 5(16.10%) 11 (19.60%)

Table lll: Stratification of Gender to Determine the
Association of Gender with Satisfaction

Gender

Satisfaction P-value
Males Females
Yes 51 20
No 2 7 0.798

Table IV: Stratification of Diabetes Mellitus to
Determine the Association of Diabetes Mellitus
with Satisfaction

Diabetes Mellitus

Satisfaction P-value
Yes No
Y
es 30 41 0.417
No 5 1M

Table V: Stratification of Hypertension to
Determine the Association of Hypertension with
Satisfaction

Hypertension

Satisfaction P-value
Yes No
Yes 22
0.135
No 2

DISCUSSION

Historically, non-operative management has been the
standard approach for clavicle fractures. However,
recent studies have challenged this strategy,
particularly in cases of middle third clavicle fractures
(Group | Allman Classification) and those resulting in
clavicular shortening of 2 cm or more, suggesting that
non-operative management may lead to unsatisfactory
outcomes as measured by the DASH score'*9?'.

Clavicular shortening has also been linked to higher
rates of malunion or non-union, which further
contribute to the earlier symptoms and functional
deficits'®. Therefore, consideration of operative
intervention in such cases becomes necessary.
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Several studies have demonstrated fewer malunion
and non-union following operative repair of mid-shaft
clavicular fractures, accompanied by improved DASH
scores compared to non-operative management
These findings support the idea that non- operatlve
treatment of shortened midclavicle fractures may
result in suboptimal functional outcomes when
compared to other fracture locations or fractures with
less shortening. Interestingly, clavicular lengthening
did not appear to have a detrimental effect on patient
functional outcome as measured by the DASH score,
suggesting that the changes in anatomic relationships
associated with shortenmg may contribute to limited
shoulder function®®

The DASH questlonnaire, a validated tool for
assessing functional outcomes following upper
extremity injuries, was employed in our study.
However, it is essential to acknowledge that some
patients in our study may have suffered multiple
traumatic injuries beyond clavicle fractures, and the
impact of these additional injuries on survey
responses is unknown. Dowrick AS 2006%° have
reported that lower extremity injuries can also
influence the DASH score, indicating that specific
questions in the survey may not exclusively pertain to
upper extremity disabilities. To address this issue,
Khan WS et al.?’ developed a modified DASH
questionnaire specifically tailored to assess upper
extremity disability in multi-trauma patients, but further
validation studies are needed.

There remains no consensus in the literature
regarding the optimal treatment approach for clavicle
fractures, and the decision to employ conservative or
surgical treatment remains a subject of debate®
Factors such as the severity of the d|slocat|on
comminuted fractures, high-energy trauma,
involvement of the dominant limb, age, athletic
demands, and patient preference all play a role in
determining the approprlate treatment approach, as
described by Hillen RJ 2010%°

In our study, the satlsfact|on rate after conservative
management of mid-clavicular fractures was 18.39%.
This finding aligns with previous research, where
patient dissatisfaction rates have varied after
conservative treatment. De Giorgi S et al. 30 reported a
dissatisfaction rate of 28.2%, while Postacchini R
2015°" found a dissatisfaction rate of 20% after
conservative management. Subramanyam KN et al.*?
suggested that non-operative management should be
the first-line approach for displaced midshaft clavicular
fractures in skeletally mature patients, provided that
the intent is to achieve a "good" outcome or better as
per the Constant Score.

Other studies have investigated operatlve intervention
for clavicle fractures. Moverley R 2020*® found that
open reduction and internal fixation with a plate
reduced the incidence of malunion and non-union.
However, surgical treatment did not significantly differ
from conservative treatment regarding functional
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outcomes. Rofiq HDK 2022* suggested that operative
treatment may be suﬁperior to non-operative treatment.
Hegazy A 2019*° recommended non-operative
treatment with a broad arm sling for solitary closed
uncomplicated mid-shaft clavicular fractures but
advocated for operative treatment in cases of
associated scapular neck fractures.

A meta-analysis by Qin M et al.*® suggested that open
reduction and plate fixation had slightly better efficacy
than non-surgical treatment, particularly in reducing
non-union, malunion, and cosmetic issues. However,
non-surgical treatment showed a lower complication
rate, with no significant difference in DASH scores
between the two treatment groups. Dahal S et al.
found that operative treatment led to earlier fracture
union, restoration of shoulder function, and quicker
return to work but had the disadvantages of higher
cost and infection risk compared to conservative
treatment. Dalal J 2021% concluded that non-
operative treatment resulted in a higher rate of
malunion and non-union but yielded similar functional
outcomes and union times compared to operative
management. Thus, treatment decisions should be
individualized based on patient needs and functional
demands.

In summary, the choice between conservative and
surgical management of clavicle fractures should be
guided by multiple factors, including fracture type,
patient age, activity level, and individual patient
preferences. Our study adds to the existing body of
evidence by highlighting the impact of clavicular
shortening on functional outcomes, emphasizing the
need for personalized treatment approaches to
achieve the best possible results for each patient.

CONCLUSION

Conservative management of mid-clavicular fractures
has good outcomes and is associated with a higher
patient satisfaction rate. In the present study, only
13.79% of patients were not satisfied by the results of
conservative management of mid-clavicular fractures.
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