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Abstract

Objective: To compare surgical complications and functional outcomes of the ring plate versus
the non-ring plate approach to the surgical repair of scapular body fractures (SBFs; AO/OTA
classification: 14-A2.2).

Methods: This retrospective study reviewed data from adults with SBFs who underwent a
modified Judet approach combined with non-ring or ring plates between November 2006 and
June 2013. The primary outcomes were the Constant and Murley score and the Disabilities of the
Arm, Shoulder and Hand (DASH) score. The secondary outcomes were radiographic findings.
Results: A total of 318 patients had a non-ring or ring plate internal fixation, of which 147
patients (ring-treated, n=72; non-ring-treated, n=75) were evaluated with a mean follow-up
period of 60 months. At the 3-month follow-up, the complication rate was 2.8% and 13.3% for
the ring-treated and non-ring-treated groups, respectively. The difference persisted over time,

*Internal Medicine, Amcare Primary Care & Out Patient
Services Centre, Beijing, China

Department of Rehabilitation Medicine, The First
Affiliated Hospital of Sun Yat-sen University, Guangzhou,
Guangdong Province, China

"Department of Orthopaedics, Jinshan Hospital, Fudan
University, Shanghai City, China

'Department of Orthopaedics, Beijing Ditan Hospital,
Capital Medical University, Beijing, China

Department of Radiology, The First Affiliated Hospital of
Sun Yat-sen University, Guangzhou, Guangdong
Province, China

3Emergency Department, The First Affiliated Hospital of *These authors contributed equally to this work.

Sun Yat-sen University, Guangzhou, Guangdong Corresponding author:

Province, China Xinchao Zhang, Department of Orthopaedics, Jinshan
“*Department of Orthopaedics, The First Affiliated Hospital, Fudan University, 1508 Longhang Road, Jinshan
Hospital of Sun Yat-sen University, Guangzhou, District, Shanghai 201508, China.

Guangdong Province, China Email: zhangxc40 | @aliyun.com

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative

ST Commons Attribution-NonCommercial 4.0 License (http://www.creativecommons.org/licenses/by-nc/4.0/) which
permits non-commercial use, reproduction and distribution of the work without further permission provided the original work is
attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


http://orcid.org/0000-0001-6190-8336
mailto:zhangxc401@aliyun.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/0300060518770568
journals.sagepub.com/home/imr

2732

Journal of International Medical Research 46(7)

with significantly different rates of 8.3% and 20.0% at the final follow-up for the ring and non-ring
groups, respectively. The ring-treated group had significantly higher postoperative Constant and
Murley scores and lower DASH scores compared with the non-ring-treated group.
Conclusion: Application of a modified Judet approach combined with ring plate internal fixation
for the treatment of SBFs may be the preferred treatment option.
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Introduction

Management of scapular body fractures
(SBFs; AO/OTA classification: 14-A2.2)
has most often been defined as ‘benign
neglect’.'* Despite the assessment of the
impact of ‘benign neglect’ by multiple stud-
ies,”>>7 there is a lack of consistency
regarding its effectiveness in preventing or
avoiding complications, or its impact on
longer-term outcomes. This controversy
remains due to small sample sizes and low
rates of complications induced by SBFs,
which limits the power of these studies.>>®
Despite generally good results, not all SBFs
heal uneventfully, and there has been a
resurgence of interest in determining
which patients would benefit from surgical
management because SBFs are inclined to
occur as a consequence of high-energy inju-
ries that cause various complications,
including poor tissue healing, trauma-
induced chronic pain, vascular nerve
injury or entrapment, increased risk of
infection, heterotopic ossification, and
diminished range-of-motion.**!!

A systematic review of the surgical man-
agement of SBFs (AO/OTA classification:
14-A2.2) found that good to excellent func-
tional outcomes were detected in almost
85% of patients.'? Despite the lack of suf-
ficient evidence to formulate definite criteria

for the surgical management of SBFs (AO/
OTA classification: 14-A2.2), the review
highlighted that most SBFs can be treated
effectively, but the criteria for deciding
which fractures have a tendency to result
in poor outcomes are still evolving.'?
Additionally, despite being rarely treated
surgically, some SBFs benefit from surgical
stabilization to rebuild the function of the
shoulder joint, which is an active treatment
decision and not ‘benign neglect’. The ulti-
mate goal of treatment is to maintain the
function of the shoulder joint to avoid relat-
ed complications. Furthermore, the deci-
sion to use surgical management must
consider the surgeon’s skill level and wheth-
er the SBF is highly displaced. Regrettably,
surgical management, while beneficial, is
limited by the concept of conservative treat-
ment. The decision of whether to perform
surgical treatment in SBFs (AO/OTA clas-
sification: 14-A2.2) remains controver-
sial,>® and there are limited data in the
literature for guiding orthopaedic surgeons
on deciding on the most appropriate treat-
ment to achieve the best possible clinical
outcome for the patient. Current knowledge
on the outcomes of surgically treated SBFs
has been derived from small and indirect
comparisons.

The purpose of this retrospective study
was to compare the long-term functional
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outcomes and complications of non-ring or
ring plate internal fixation for the treatment
of SBFs (AO/OTA classification: 14-A2.2)
using the Constant and Murley scores and
Disabilities of the Arm, Shoulder and Hand
(DASH) scores as the primary endpoints.
The secondary outcomes were radiographic
findings.

Patients and methods

Study population

This retrospective study enrolled consecu-
tive patients with SBFs (AO/OTA classifi-
cation: 14-A2.2) who were initially treated
using non-ring or ring plate internal fixa-
tion between November 2006 and June
2013 that were identified in the databases
of two centres: The Jinshan Hospital,
Fudan University, Shanghai, China and
The First Affiliated Hospital of Sun Yat-
sen University, Guangzhou, China. The
inclusion criteria were as follows: (i) age
ranging from 20 to 70 years; (ii) confirmed
closed SBFs (AO/OTA classification: 14-
A2.2); (iii)) X-rays taken directly after the
accident; (iv) no sign of shoulder osteoar-
thritis; (v) all patients undergoing treatment
with a reconstruction locking plate com-
posed of J-type pure titanium and screws
(2.0 and/or 2.7 mm; Smith & Nephew,
Memphis, TN, USA). The main exclusion
criteria included poly-trauma, multiple
fractures, pathological fractures, planned
surgery, dyspraxia, chemotherapy or endo-
crine therapy for other diseases, active met-
abolic bone diseases, primary tumours or
advanced malignancy, life expectancy <2
years, a bone mineral density T score
<-2.5 SD at the femoral neck or lumbar
spine, mental illness, severe infectious dis-
eases, and an American Society of
Anesthesiologists score of IV or V.

The Institutional Review Boards of The
First Affiliated Hospital of Sun Yat-sen
University and Jinshan Hospital of Fudan

University provided approval for the study,
which included an exemption from
informed consent because of the retrospec-
tive design of the study. All clinical inves-
tigations were conducted according to the
principles expressed in the Declaration
of Helsinki.

Definitions of the descriptive variables

If the fracture fragments failed to be clearly
defined on plain films, a computed tomog-
raphy (CT) scan was performed.
Radiological union was assessed using stan-
dard views, including an antero-posterior
view, angled view, and trans-scapular view.
The trans-scapular view was defined by the
following radiographic parameters: restora-
tion of cortical continuity, loss of a clear
fracture line, presence of callus. Nonunion
was defined as the state in which disturbed
consolidation of a fracture that needs further
surgical intervention or a prolonged healing
time of more than 12 months or more.
Malunion was defined as any nonanatomic
fracture alignment or angulation measured
intraoperatively or postoperatively with
radiographs. Heterotopic ossification was
graded according to the Brooker classifica-
tion."* The Constant and Murley scores and
DASH scores were graded by an experienced
orthopaedic surgeon during the postopera-
tive visits and were documented in this
study as the constant score outcome at
each follow-up.

Study design

The study cohort involved a consecutive
series of patients with SBFs (AO/OTA clas-
sification:'* 14-A2.2) who were retrospec-
tively reviewed between November 2006
and June 2013. Eligible patients were divid-
ed into two groups. All SBFs were treated
in a lateral position on a radiolucent table.
The ring-treated group included patients
who sustained SBFs and underwent a
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modified Judet approach combined with
ring plate internal fixation; and the non-
ring-treated group included patients with
SBFs who were treated using a modified
Judet approach combined with non-ring
plate internal fixation. Examples of the
two surgical approaches are shown in
Figures 1 and 2. Follow-up was at 1, 3, 6,
and 12 months postoperatively and yearly
thereafter. The Constant and Murley and
DASH scores were used for functional eval-
uation during examination.

Surgical techniques

The modified Judet approach described pre-
viously was applied in all patients."

In addition, based on the modified Judet
approach, the ring fixation technique was
merged, as shown in Figure 3. The main
variation in the surgical technique for
patients with SBFs who received the modi-
fied Judet approach combined with
non-ring or ring plate internal fixation was
minimization of tissue damage until the
operative procedure was completed, thus
maximizing functional recovery after sur-
gery. For the procedure, a three-point and
two-line principle was applied. Reduction
was achieved by vertical or horizontal com-
pression of the three points. If this was not
sufficient or there was a noticeable vertical
or horizontal displacement, a distal frag-
ment traction or poking reduction

Figure |. A representative example of a left scapular body fracture undergoing a modified Judet approach
combined with non-ring plates (reconstruction locking plate of J-type pure titanium) in a 43-year-old male
patient. (A) Preoperative anteroposterior (AP) X-ray. (B) Horizontal spiral computed tomography (CT) scan
of the scapula. (C) Three-dimensional reconstruction of the CT of the scapula. (D) Immediate postoperative

AP X-ray.

Figure 2. A representative example of a left scapular body fracture undergoing a modified Judet approach
combined with ring plates (reconstruction locking plate of J-type pure titanium) in a 4|-year-old male patient.
(A) Preoperative anteroposterior (AP) X-ray. (B) Horizontal spiral computed tomography (CT) scan of the
scapula. (C) Three-dimensional reconstruction of the CT of the scapula. (D) Immediate postoperative AP

X-ray.
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technique was utilized by a pin or Kirschner
wire. Then, plates and screws (2.0 and/or
2.7 mm; Smith & Nephew) were inserted
along the predetermined locations under
the guidance of a mobile C-arm (Cios
Spin;  Siemens  Healthcare = GmbH,
Erlangen, Germany) (Figures 1D and 2D).

Postoperative management

Pain management was achieved with an
intravenous drip of 40 mg parecoxib
sodium (Dynastat™; Pfizer, Walton Oaks,
UK) combined with a 0.9% sodium chlo-
ride solution every 24 h for 3 days. A single
dose of 6-7 mg/kg teicoplanin (Aventis
Pharma, West Malling, UK) was adminis-
tered to all patients twice a day for 3

supraspinous fossa

scapular spine

subsequent days. The quality of surgery
was evaluated by immediate postoperative
radiographs to check for fracture reduc-
tions and implant positions. A postopera-
tive rehabilitation protocol performed on
the first postoperative day was essentially
equivalent in both groups. Standard
rehabilitation instructions were given by a
physiotherapist. Sling or shoulder immobi-
lization was applied for support initially
and weaned off as tolerated. Pendulum
exercises as well as active assisted flexion
and abduction exercises below the
horizon were started 1 day postoperatively.
Isometric muscle strength training was per-
formed only within 1 week postoperatively.
Shrug training began on the second postop-
erative week. Shoulder passive motion was

coracoid

acromion

Figure 3. The ‘three-point and two-line’ principle of internal fixation. The ring-treated approach with
identified bony columns (two dotted lines) and three anatomical landmarks (three black points). A recon-
struction locking plate of J-type pure titanium was placed along the dotted lines. Three points: scapular neck,
intersection of the scapular spine and medial border, and subscapular angle. Two lines: acromion-scapular
spine-subscapular angle line and the scapular neck-subscapular angle line.
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performed for the initial 3—4 weeks postop-
eratively, and shoulder active motion began
at 5-6 weeks. After 6 weeks, patients were
able to use their shoulders without pain.
Patients were not allowed to engage in
active shoulder external rotation for the
first 7-8 weeks. Strengthening exercises
were only allowed once radiological frac-
ture union was confirmed.

Postoperative evaluation

Follow-up occurred 1, 3, 6, and 12 months
postoperatively and every year thereafter.
The primary endpoint measured was the
Constant and Murley and DASH scores.
The secondary endpoint was patient-
related radiographic outcomes that were
reviewed by two physicians (G.Z.L. and
W.G.Y.). Major changes of the implant
were noted. A literature review was then
conducted to identify similar studies and
to compare the functional and radiographic
outcomes of surgical programmes.

Statistical analyses

All statistical analyses were performed
using the SPSS® statistical package, version
23.0 (IBM Corp, Armonk, NY, USA) for
Windows®. The descriptive and outcome
variables were assessed by calculating the
frequencies and means. The continuous var-
iables were compared between groups using
Pearson’s Xz-test, Fisher’s exact test,
independent samples r-test or the Mann—
Whitney U-test. Comparisons between
groups were performed for binary variables.
Analyses were performed based on the
data up to the primary analysis cut-
off. All reported tests were two-tailed.
A P-value < 0.05 was considered statistical-
ly significant.

Results

Of the 318 patients with SBFs (AO/OTA
classification: 14-A2.2) who underwent the

modified Judet approach combined with
non-ring or ring plate internal fixation,
115 patients (36.2%) were excluded based
on the inclusion and exclusion criteria, leav-
ing 203 patients available for analysis
(Figure 4). During follow-up, 56 patients
were not able to continue participating in
the study: three patients died of car accidents;
eight patients sustained cerebrovascular acci-
dents; six patients developed cardiovascular
diseases; nine patients developed diabetic
complications; and 30 patients died of urae-
mia, malignant tumours or severe infections.
Consequently, 147 patients (86 male and 61
female) with a mean age of 37.5 years (range,
20-70 years) were available for final analysis
(two groups: ring-treated group [rn=72] and
non-ring-treated group [n=75]). Eighty-
seven patients (59.2%) had injuries on the
dominant side. The mechanism of injury
was thought to be a high-energy injury in
all but seven patients (4.8%), who sustained
a SBF caused by a low-energy injury. The
mean surgical injury interval was 2 days
(range, 6 h-7 days). Of the 147 patients
included in the final analysis, 106 (72.1%)
were followed for a mean of 60 months
(range, 24-90 months) after surgery (Table 1).

Shoulder function, which was assessed as
the mean = SD of all of the Constant and
Murley scores up to the final follow-up, was
85.33+4.62 points in the ring-treated
group and 81.49 +7.12 points in the non-
ring-treated group. Significant differences
between the two groups were detected at
each follow-up, as shown in Table 2.

The mean and median DASH scores at
the final follow-up were 11.1 points and 5
points (range, 0-46 points), respectively, in
the ring-treated group; compared with 16.4
points and 8 points (range, 0—67 points),
respectively, in the non-ring-treated group.
The ring-treated group had significantly
lower postoperative DASH scores com-
pared with the non-ring-treated
group (P =0.027).
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Between November 2006 and June 2013, 318 patients with
scapular body fractures stabilized with modified Judet approach
combined with non-ring or ring plate internal fixation

Reasons for exclusion(n=115)
-poly-trauma(n=15)

-multiple fractures(n=17)

-pathological fractures(n=3)

-planned surgery(n=7)

-dyspraxia(n=13)

-chemotherapy or endocrine therapy for other

diseases(n=9)

-active metabolic bone diseases(n=5)

-life expectancy < 2 years(n=8)

-a BMD T score < -2.5 SD at the femoral neck
or lumbar spine(n=12)

-mental illness(n=3)

-severe infectious diseases(n=11)

-ASA score IV or V(n=12)

Eligible for the study(n=203)(203 scapular
body fractures)

Ring-treated group(n=97)

Lost to follow-up

-Died of car accident(n=1)
-Cerebrovascular accidents(n=5)
-Cardiovascular diseases(n=2)
-Diabetic complications(n=7)
-Uremia(n=0)

-Malignant tumours(n=8)
-Severe infections(n=2)

Analyzed ( Ring-treated group, n=72) | -

| - | Non-ring-treated group(n=108)

Lost to follow-up

-Died of car accidents(n=2)
-Cerebrovascular accidents(n=3)
-Cardiovascular diseases(n=4)
-Diabetic complications(n=2)
-Uremia(n=3)

-Malignant tumours(n=12)
-Severe infections(n=5)

Analyzed ( Non-ring-treated group,
n=75)

Figure 4. Flow diagram demonstrating the identification of patients in this retrospective study to compare
the long-term functional outcomes and complications following a modified Judet approach combined with
non-ring or ring plate internal fixation for the treatment of scapular body fractures (AO/OTA classification:
14-A2.2) using the Constant and Murley scores and Disabilities of the Arm, Shoulder and Hand (DASH)

scores as the primary endpoints. BMD, bone mineral density; SD, standard deviation; ASA, American Society

of Anesthesiologists.

An increased incidence of clinical com-
plications was observed at the 3-month
follow-up with rates of 2.8% (2/72 patients)
and 13.3% (10/75 patients) for the
ring-treated and non-ring treated groups,
respectively (P=0.033). The difference

persisted over time, with significantly more
patients in the non-ring-treated group
(20.0%; 15/75 patients) experiencing com-
plications compared with the ring-treated
group (8.3%; 6/72 patients) (P=0.043) at
the final follow-up (Table 3). Twelve clinical
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Table |I. Demographic and clinical characteristics of the patients (n = 147) who were enrolled in this study
to compare the outcomes following ring-treated on non-ring-treated surgery for scapular body fractures.

Surgical approach

Ring-treated group Non-ring-treated group

Characteristic n=72 n=75
Age, years

20-30 24 22

31-40 21 27

41-50 17 14

51-70 10 12
Sex, male:female 44:28 42:33
ASA grade

I 33 30

I 25 29

1 14 16
Side affected, left/right 32/40 28/47
Injury operation interval

<24 h 12 I

25-48 h 23 28

49-72 h 17 21

>73 h 20 I5
Body mass index, kg/m? 21.90 +4.49 2258 +£6.77
Bone mineral density —1.40 +0.64 —-1.60+0.57
Mechanism of injury

High-energy 68 72

Low-energy 4 3
Follow-up, months 60.30 £ 19.55 60.20 +-24.70
Mean time to bone healing, weeks 12.30+2.10 11.704+2.30

Data presented as mean =+ SD or n of patients.
No significant between-group differences (P > 0.05).
ASA, American Society of Anesthesiologists.

Table 2. Long-term follow-up of functional outcomes of the shoulder based on the Constant and Murley
score for patients (n= 147) who were enrolled in this study to compare the outcomes following ring-
treated or non-ring-treated surgery for scapular body fractures.

Surgical approach

Constant and Ring-treated group Non-ring-treated group Statistical
Murley score n=72 n=175 significance®
| month 73.57 +2.60 72.18 +4.36 P=10.020
3 months 74.64+3.29 73.38+3.70 P=0.031
6 months 81.75+£7.50 78.44+5.68 P=0.003
12 months 89.74 £ 6.06 87.59+5.83 P=0.030
Final follow-up 88.59 +£5.84 86.39+5.14 P=0.017

Data presented as mean =+ SD.
*Between group comparisons were analysed using independent samples t-test.



Yuan et al.

2739

Table 3. Comparison of the complications for patients (n = 147) who were enrolled in
this study to compare the outcomes following ring-treated on non-ring-treated surgery

for scapular body fractures at final follow-up.

Surgical approach

Ring-treated

Non-ring-treated

group group Statistical
Variable n=72 n=75 significance®
Patients affected 6 (8.3%) 15 (20.0%) P=0.043
Refracture 0 2 NS
Vascular nerve injury 4 | NS
Instability 0 4 P=0.047
Traumatic arthritis | | NS
Impingement pain | | NS
Scapular spine fracture 0 2 NS
Unexplained pain | 0 NS
Infection | 0 NS
Stiff shoulder 0 2 NS
Haematoma 2 0 NS
Malunion 0 4 P=0.047
Nonunion | | NS
Heterotopic ossification | 0 NS

Data presented as n of patients.

?Between group comparisons were analysed using Pearson’s x2-test.
NS, no significant between-group difference (P > 0.05).

complications in six patients were observed
in the ring-treated cohort; 18 clinical com-
plications were noted in 15 patients in the
non-ring-treated cohort. There were no sta-
tistically significant differences between the
two groups in terms of the incidence of
refracture, vascular nerve injury, traumatic
arthritis, impingement pain, scapular spine
fracture, unexplained pain, infection, stiff
shoulder secondary to SBF, haematoma,
nonunion, and heterotopic ossification at
final follow-up. There were statistically sig-
nificant differences in aseptic loosening (i.e.
instability) and malunion between the two
groups (P < 0.05 for both comparisons).

Discussion

Long-term results following non-ring or
ring plate internal fixation procedures for
SBFs (AO/OTA classification: 14-A2.2)

using Constant and Murley and DASH
scores as the primary endpoints have been
reported infrequently.”'®!” The mean dura-
tion of follow-up in previous studies was
less than 36 months."®!” In the current
study, patients were followed for a mean
of 60 months. The most important finding
of the current study was that patients
undergoing ring plate internal fixation had
significantly higher postoperative Constant
and Murley scores and lower DASH scores
compared with those patients receiving
non-ring plate internal fixation.

These current findings are consistent
with the mean Constant and Murley score
of 78.80 = 4.45 points reported previously.?
In this current study, ring plate internal fix-
ation was reliable because the incidence of
clinical complications in the ring-treated
patients was 8.3%. Furthermore, other
studies that compared long-term functional
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outcomes and clinical complications follow-
ing the modified Judet approach combined
with non-ring or ring plate internal fixation
had similar results."***' A study reported
previously demonstrated good functional
outcome scores and a low rate of clinical
complications (instability and malunion)
with 9% compared with 6% at a mean
follow-up of 23 months.'®> The present find-
ings demonstrated that there were signifi-
cant differences between the two groups
for two complications, instability and mal-
union, which was inconsistent with several
previous studies that demonstrated an
absence of significant differences in these
two complications.”' > For example, a pro-
spective study that included 112 patients
with SBFs treated with non-ring or ring
plate internal fixation showed no significant
differences in these two complications.?'
However, the same prospective study
failed to describe the fracture characteris-
tics, such as displacement and the number
of fracture fragments, which makes it diffi-
cult to evaluate their findings and is a key
obstacle in recommending surgical treat-
ment for SBFs.?!

Although several studies have reported
that ring plate fixation achieves better
results than non-ring plate fixation for the
treatment of SBFs, there has been an
increasing tendency to perform non-ring
plate fixations for SBFs.'®!®!” Generally,
a higher clinical complication rate has
been detected after non-ring plate fixation
than after ring plate fixation."'? In the pre-
sent study, the percentages of instability
and malunion were 0.0% and 0.0%, respec-
tively, for the ring-treated group; and 5.3%
and 5.3%, respectively, for the non-ring-
treated group during the final follow-up,
which were in agreement with previous find-
ings."'*!” Some researchers have highlight-
ed that the rates of instability and malunion
were higher after utilizing non-ring fixation
than ring fixation.>'**"** Furthermore, the
current study demonstrated higher rates

than those published in some previous
reports,>>*® but the rates were lower than
those published in the more recent
reports.”'® Despite the variable rates of
instability and malunion, a consistent dif-

ference in the two surgical groups
was observed.
Comparison between these current

results and those obtained by previous stud-
ies revealed some similarities,>!'%?! such as
the findings for nonunion, stiff shoulder,
refracture, traumatic arthritis, or heterotop-
ic ossification between the ring-treated and
non-ring-treated groups, but underlined
that there were differences regarding the
rates of instability and malunion, which
appeared to be distinguished by and pro-
portional to the duration of follow-up. In
the current study, there were significant dif-
ferences in the rates of instability and mal-
union  associated  with  mechanical
loosening, which occurred after the 4-year
follow-up. Systematic reviews, with or with-
out meta-analysis, reported no significant
differences in the rates of instability and
malunion after an approximately 3-year
follow-up.'"'* A meta-analysis involving
3427 patients in 53 studies demonstrated a
fairly low malunion rate (2.2%) when non-
ring fixation was utilized.” Another report
also described a low rate (3.3%) of mal-
union after a 2-year follow-up period.’
The current findings were inconsistent
with those reported previously, which did
not show any significant differences in mal-
union after a 2-year follow-up period.?
Previous studies reported that functional
outcomes were associated with clinical com-
plications (instability and malunion).'"'¢:1°
These current long-term follow-up results
showed that the ring-treated group had sig-
nificantly higher postoperative Constant
and Murley scores and lower DASH
scores compared with the non-ring-treated
group. These results are inconsistent with
the findings of previous studies,''®!
which demonstrated that the modified
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Judet approach combined with non-ring
plate internal fixation performed for the
treatment of SBFs (AO/OTA classification:
14-A2.2) provided poor functional out-
comes due to high rates of clinical compli-
cations. There could be a situation in which
a previous trauma permanently results in
poor outcomes due to fracture sequelae.

Poor Constant and Murley scores were
reported previously in a 2-year follow-up
study;'” and a 3-year follow-up study
described the deterioration of functional
outcomes.'® Given that the monthly
Constant and Murley scores were not avail-
able in the present study, it is impossible to
ascertain the pattern of the decrease.
Nevertheless, as reported previously,'
weak fixation strength, implant looseness
or fracture fragments provide no meaning-
ful benefit on functional outcomes.
Furthermore, if the influence of these nega-
tive factors continues, the shoulder function
will further deteriorate, as reflected in the
Constant and Murley score, with grave con-
sequences for the health of patients.

This current study had several limita-
tions. First, it was limited by its retrospec-
tive nature, and the retrieval of some
information was difficult despite all
attempts to obtain the required data, so
there were incomplete data for some
patients. Secondly, this study was not ran-
domized, and consequently, selection bias
was hard to avoid. Thirdly, patient- and
surgeon-related confounding factors may
have existed. The multi-institutional
nature of the database, including the
involvement of multiple orthopaedic sur-
geons, potentially yields a difference in the
results across varying surgical techniques
and experiences.

In conclusion, this retrospective analysis
showed that a modified Judet approach
combined with ring plate internal fixation
was safe and may provide a better function-
al outcome and lower rate of clinical com-
plications compared with a modified Judet

approach combined with non-ring plate
internal fixation. These findings will help
inform ongoing discussions about imple-
mentation of decision-making surgery in
patients with SBFs. However, these current
conclusions may be compromised by
unmeasured confounders as well as the
absence of relevant data or data heteroge-
neity. In the future, a large prospective
study should be performed to determine
the impact of these factors.
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