@ Crimson Publishers
Wings to the Research

ISSN: 2576-8875

OPROT | tryeesc

Research
Online Journal

*Corresponding author: Everisto
Opondo, Department of Surgery, Jomo
Kenyatta University of Agriculture and
Technology, Kenya

Submission: g February 03, 2020
Published: g February 10, 2020

Volume 6 - Issue 4

How to cite this article: Everisto Opondo.
Treatment Options for Proximal Humerus
Fractures Associated with Shoulder Dis-
location in Convulsive Disorders and Out-
come Analysis Based on Everisto’s (Ess)
Proposed Scoring System. Ortho Res On-
line ]. 6(4). OPR0OJ.000645.2020.

DOI: 10.31031/0PR0J.2020.06.000645

Copyright@: Everisto Opondo, This
article is distributed under the terms of
the Creative Commons Attribution 4.0
International License, which permits
unrestricted use and redistribution
provided that the original author and
source are credited.

Research Article

de

Treatment Options for Proximal Humerus
Fractures Associated with Shoulder Dislocation
in Convulsive Disorders and Outcome Analysis

Based on Everisto’s (Ess) Proposed Scoring

System

Everisto Opondo*

Department of Surgery, Jomo Kenyatta University of Agriculture and Technology, Kenya

Abstract

Introduction: Fractures of proximal humerus associated with dislocations pose a challenge in clinical
decision making and management. Open Reduction and Internal Fixation (ORIF) can be done by plating,
Kirshner wires (K-wires) or cancellous screws. The Proximal humeral internal locking system (PHILOS)
plate provides greater angular stability and better anchorage of screws in osteoporotic bone. Arthro-
scopic repair of the soft tissue defects and percutaneous fracture fixation using cannulated screws is an
option. Surgery is known to result early joint mobilization and a good functional outcome.

Materials and Methods: This study was conducted from November 2015 and May 2019. Nine adult pa-
tients and one paediatric patient who sustained proximal humeral fracture dislocations after a convulsive
episode were included. For the surgical treatment the delto-pectoral approach was used with the fracture
being reduced and fixed with a PHILOS plate, cancellous screws or K-wires. The patients were evaluated
for range of motion of the shoulder, features of clinical union and radiological union. Overall outcome was
assessed using the Everisto Scoring System (ESS).

Results: Based on the ESS excellent results were recorded in 50%, good result in 33% and two patients
had a poor outcome (20%). The range of motion at first, second and third follow ups showed gradual
increase in forward flexion, abduction, external rotation and internal rotation.

Conclusion: Surgery provides a high degree of angular and axial stability with excellent functional out-
comes in young patients. The use of ESS describes the outcome of shoulder fracture dislocations better in
terms of disability and the need for further interventions.

Keywords: Proximal humerus fracture-dislocation; ORIF, Outcomes; Everisto’s scoring system (ESS).

Introduction

The shoulder joint is prone to dislocation due to its anatomical structure and its
biomechanics, which allow an extensive range of movement. It is believed that, among the
major joints of the human body, the shoulder suffers most dislocations, with an incidence
of 8.2 to 23.9 per 100,000 inhabitants [1]. In analysis of all shoulder dislocations, 4% are
posterior and only 1% are associated with fractures. Fractures of the proximal humerus
account for 4% to 10% of all fractures; the most common trauma mechanism is a fall from the
patient’s own height. Fractures of proximal humerus associated with dislocation in convulsive
disorders pose a management challenge.

Fixation techniques described in the literature are myriad and none is ideal for all cases
[2-9]. The majority of patients with this fracture are young and active who require a good
functional outcome. Early reduction of the dislocation and stable fixation of the fractures offers
the best chance for an acceptable outcome. A wide variety of treatment modalities have been
used in the past with various surgical implants developed over the years. The management
is more challenging in cases of locked fracture dislocations since closed reduction often fails
to achieve reduction and results in a delay in the management. Improved outcome following
surgical fixation by locking plates is attributed to the angular stability of the screws locking
in the plate and their three-dimensional distribution in the humeral head with purchase
in different fracture pieces. The Proximal humeral internal locking system (PHILOS) plate
fixation provides greater angular stability than do conventional implants [2-6]. In stable
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two-part fractures the use of cancellous screws or tension band
techniques is an option. In elderly patients who are unfit for
total shoulder replacement or don’t consent for ORIF the use of
percutaneous K-wires is a reasonable option. In proximal humerus
fractures a good functional outcome with early joint mobilization
and rigid fixation of the fracture is key.

In the literature review no definite outcome scoring system is
described for proximal humerus fractures with dislocation hence
the author has described a simple and reproducible tool that can
be expanded for use in other proximal humerus fractures [10-14].
The commonly used shoulder outcome score including the constant
score, the disability of the arm, shoulder and hand (DASH), and
Oxford score don't specifically address the functional outcomes in
patients treated for complex shoulder fracture dislocations. The
proposed ESS is a simple assessment tool used during outpatient
follow-up but needs further validation.

Materials and Methods

We reviewed ten patients admitted to various private hospitals
in Nairobi county due to proximal humeral head fracture associated
with dislocations after a convulsive episode between November
2015 and May 2019. All the patients were seen and managed by the
author. Medical data and imaging studies (radiography and CT) of
the patients were reviewed for analysis. All patients were followed
postoperatively for a minimum period of 12 months.

The consent for surgery and anaesthesia were taken after
a clear explanation. On the initial review at casualty a careful
history was taken about age, sex, details of injury, duration.
Patients were evaluated for associated medical problems and
associated convulsions. Preoperative Shoulder Antero posterior,
Lateral and Axial X rays were taken (Figure 1A). A CT scan with 3D
reconstruction or Magnetic Resonance Scanning (MRI) was done in
all cases before surgery (Figure 1B). The patients were then booked
for emergency surgery on the next available theatre slot.

Figure 1A: AP X ray showing anterior fracture
dislocation (Case 2).

Figure 1B: CT Scan showing anterior fracture
dislocation (Case 2).

General anaesthesia was used for all the patients in the beach
chair position. Closed reduction was then done and confirmed by
image intensifier, then fracture fixed by percutaneous K wires in
three patients. In six patients open surgery and internal fixation
(ORIF) was performed after failing to achieve acceptable reduction
or the dislocation was irreducible. In the six cases surgery was
performed through the delto-pectoral approach, the fracture site
exposed, reduction of the fracture fragments done with minimal soft
tissue dissection. The anatomical relationship between humeral
head and greater tuberosity was restored and fixed temporarily
with K wires. The fragments were indirectly reduced with the help
of traction sutures, which were placed in the insertions of rotator
cuff tendons. When acceptable reduction was obtained K-wires,
cancellous screws or a PHILOS plate was used to maintain the
reduction. Fluoroscopic images were taken to confirm satisfactory
fracture reduction, plate positioning and proper length of screws
in the humeral head. In one case (13-year-old/F) the preoperative
MRI confirmed a large Anterior Labral Periosteal Sleeve Avulsion
(ALPSA) lesion and after closed reduction arthroscopic repair was
done and the greater tuberosity fragment fixed using cannulated
screws. In all cases full range of motion of shoulder was checked on
the operative table and impingement ruled out.

After surgery the shoulder was immobilized in a shoulder
immobilizer with a swath and sling. Immediate post-operative
check radiographs were taken to determine the alignment of
the bone and maintenance of reduction. Depending on the pain
tolerance and stability of the fixation, pendulum exercises were
begun as soon as possible, active range of motion started at 2-4
weeks postoperatively. At the sixth week use of the immobilizer
was discontinued and free shoulder motion allowed. Between the
sixth and eighth week-full range of motion with active exercises
was started at the physiotherapy department. Every four weeks the
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progress of healing was assessed both clinically and radiologicaly
in the outpatient clinics. Outcomes were categorized based on a
proposed outcome score (Everisto Scoring System-ESS).

The ESS uses four parameters to categorize the outcome after
three months to six months of follow up. The first parameter is the
shoulder active range of motion in the key muscle groups (forward
flexion, abduction, internal and external rotation) as a percentage

of the normal measured using a goniometer. Secondly it assesses
the pain score on a visual analogue scale and the need for analgesics
on a need basis (PRN-Pro re nata) or constantly on a daily basis.
The last parameter assesses the radiological outcomes in terms of
fracture healing, malunion and need for further surgery such as
shoulder replacement of rotator cuff repair. An aggregate score is
given with the least being 4 and maximum of 12 (Table 1).

Table 1:
Shoulder Range of Motion Pain Score on Visual . —
Parameter at 3 -6 Months Analogue Score (0-10)/ Analgesic Use | Need for Further Surgery/ Complications Score
>70% of normal Pains score 0-3 PRN NONE 3
50-70% of normal Pain score 3-5 PRN NONE 2

<50% of normal Pain score >5 DAILY YES e.g shoulder replacement 1

Analysis c) Poor: total score of 6 or less

a) Excellent: total score of 10-12 Ethical clearance approval for the study was requested and

obtained from the Institutional Ethics Committee.
b) Good: total score of 7-9
Results

Patient data summary

Table 2

Patient /Sex/Age Fracture Type Associated Injury Comorbidity Management Outcome
Case 1 M/44Y Left 3-part fracture Posterior dislocation First convulsion ORIF/ Mc Lgll;f:lms proce- Good
Case2M/34Y Right 2 part Anterior dislocation | Stiffmans Persons syndrome ORIF with screws Excellent
Case3M/38Y Left 4 part communited Posterior dislocation First convulsion ORIF with PHILOS plate Good
Case 4 M/21Y Left 2 part Posterior dislocation | DElirium tremens due to alco- ORIF with PHILOS plate Excellent

hol withdrawal
Case 5 M/43Y Right 4 part Anterior dislocation First convulsion ORIF Wlthplia‘,t\;gzs & Philos Good
Case 6 F/81Y 4 part seve.rely commu- Anterior dislocation Osteoporosis, F-II‘St convulsion | Closed reduction & percuta- Poor
nited due to brain tumour neous K wires
Case 7M/50Y 2 part Anterior dislocation First convulsion Closed reduction & arm sling | Excellent
Case 8 M/28Y 3 part Anterior dislocation Third convulsion ORIF with screws Excellent
Case 9 F/22Y 3 part Posterior dislocation Ecclampsia Closed reduction & K wires Poor
Case 10 F/13Y 2 part Anterior dislocation Third convulsion Art.hroscoplc repair of ALPSA Excellent
lesion and cannulated screws

(Table 2) Three patients were female and seven were male.
Nine patients were of the African race and one Asian. The average
age at the time of injury was 37.4 (13-81) years. The radiological
classification according to Neer’s classification was 40% 2-part,
30% partand 30% 4-part fractures. Excellent results were achieved
in all 2-part fractures and one 3-part fracture.

Most of the fractures were due to a first-time convulsive
disorder of unknown aetiology. The only known aetiologies were
that of 22-year-old female with ecclampsia, 21-year-old male with
delirium tremens due to alcohol withdrawal, 81-year-old with

brain tumour and the case of Stiffmans Syndrome in a 33-year-old
man. Immediate closed reduction of the fracture-dislocation of the
shoulder was attempted under general anesthesia followed by open
reduction and internal fixation in six patients (Figures 2-5). Closed
reduction and percutaneous K wire were done in two patients and
in one patient with a 2-part fracture closed reduction was followed
by immobilization in arm sling without any fixation. The average
time elapsed from injury to successful closed reduction was 8 hours
except for case 1 and 3 who presented after more than three days.
In case one the patient presented one week after failed attempted
closed reduction in another hospital because it was a locked
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dislocation. He underwent open surgery to reduce the dislocation
and a modified Mc Laughlins procedure-using suture anchors with
transfer of the subscapularis tendon transfer. In case 3 the 38-year-
old presented 3 days after admission and failed closed reduction
at another hospital. His CT Scans revealed a severely communited
4-part fracture with a locked posterior dislocation (Figure 2A).
He underwent open reduction and internal fixation using a
PHILOS plate and several sutures to repair the supraspinatus and
subscapularis tendons into position. The 81-year-old with a first-
time convulsion due to brain tumour was managed by closed
reduction with percutaneous pinning with K wires and developed
avascular necrosis (AVN) of the humeral head and a poor functional
outcome Figure 6A, 6B & 6C. The 13-year-old with right shoulder
fracture dislocation had an unstable dislocation that had been
reduced in another hospital and re-dislocated within one week. Her
shoulder X rays revealed a 2-part anterior fracture dislocation, but
the MRI revealed a large ALPSA lesion as well. She was managed
by arthroscopic repair of the ALPSA lesion after closed reduction
and percutaneous pinning of the greater trochanter followed by
cannulated screws.

Figure 2A: Pre-operative CT scan (Case 3).

Figure 2B: X ray of the Left shoulder showing a
locked posterior fracture /dislocation (Case 3).

Figure 2C: Immediate post-operative picture (Case
3).

Figure 3A: X ray of the Left shoulder showing a
posterior fracture /dislocation (Case 2).

Figure 4A: Pre op anterior dislocation (Case 8).
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Figure 6A: Pre op X-ray 81-year-old with shoulder
fracture dislocation (Case 6).

L

Figure 6B: Intra op X-ray 81-year-old with shoulder
Figure 5A: Pre-operative CT scan (Case 5). fracture dislocation (Case 6).

Figure 5B: Postoperative X ray at 6 months (Case Figure 6C: 81-year-old at six months post op X-ray
5). 81 year old with AVN (Case 6).
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Figure 7A: Pre op X-rays of 13-year-old with
fracture dislocation after tonic clonic seizure.

Figure 7B: Pre-operative MRI Scan of the 13 year
old showing an ALPSA lesion.

Figure 7C: Intra operative image of the greater
tuberosity fracture in 7A fixed using cannulated
screws.

Based on the proposed Everisto Scoring System (ESS) excellent
results were recorded in 50%, good result in 33% and two patients
had a poor outcome (20%) (Figure 7).

Discussion

First time convulsions associated with fracture dislocations
of the shoulder present as complex injuries that require thorough
preoperative planning and good surgical care for ideal outcomes.
Few selected cases with 2-part fractures can be managed by closed
reduction and arm sling immobilization.

The mechanism for a posterior dislocation with fracture of the
shoulder during a seizure as described by Shaw in the 70s remains
valid to date [15]. The position of the shoulder during a seizure is
described as one of adduction, internal rotation and flexion. In that
position the humeral head is drawn cranially and posteriorly against
the acromion and medially against the glenoid fossa by generalized
contraction of the shoulder muscles. The infraspinatus, teres
minor, deltoid, latissimus dorsi and teres major provide sufficient
power to dislocate the humerus posteriorly. When a seizure has
ended the head of the humerus is behind the glenoid fossa, often
with a large impression fracture of the head just medially to the
lesser tubercle near the anatomical neck of the humerus (reversed
Hill-Sachs lesion). With an ongoing seizure the anatomical neck
of the humerus will be drawn to the rim of the glenoid fossa and
becomes impacted and is eventually fractured. The subscapular
and infraspinatus muscles draw the two fragments from each
other, resulting in the typical ‘four-part fracture’ according to Neer
[16]. Further comminution can occur by forceful contraction of the
triceps, the coracobrachialis, the biceps and the deltoid muscles,
which will pull the head of the humerus cranially to the acromion.
This mechanism is likely to be the case in the first and second
patient presented in this case series.

The assessment of these injuries needs at least 3 basic
radiographs and CT Scanning for a complete 360-degree evaluation
of the relationship of the humeral head, tuberosities and the shaft.
Cases of posterior fracture dislocation can easily be missed on
standard X rays of the shoulder. In a study by Hawkins only 50%
of posterior dislocations were recognized with a standard AP and
lateral X-ray. With the addition of axillary X-rays, the diagnosis is
usually more clearly made in most cases [6]. However, it is very
difficult to take an axillary X-ray in a patient with pain and the
inability to abduct the shoulder immediately after the injury. A CT
scan is therefore key in making the diagnosis of a posterior fracture
dislocation and in planning of the subsequent management
especially surgery. In cases of recurrent instability in convulsive
disorders the MRI scan provides important information about
the associated labral and capsular lesions that may need to be
addressed for good clinical outcomes.

Operative management options

The primary aim of operative fixation is to restore function to
a reasonable level in comparison to the preinjury state. In order
for this outcome to occur, congruency must be restored between
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humeral head and its shaft, along with anatomical reduction of
the tuberosities and their related cuff attachments. Sometimes
a combination of surgical options is necessary and the use of
additional suture anchors and K wire maybe necessary especially
in four-part fractures as in case 1 and 3 of this series. Infection,
non-union and metalwork failure are the possible complications
associated with operative intervention.

Closed reduction and percutaneous fixation

Closed reduction and percutaneous fixation, as a management
option is ideal for fractures, which have a high chance of union
after reduction. These include fractures with a stable configuration,
which exhibit minimal displacement (less than 30 degrees of varus/
valgus angulation of the diaphyseal shaft in relation to the humeral
head).

The obvious advantage of this technique is minimal soft tissue
dissection, shorter operative time in patients who may have high
anaesthetic risks such as the 81-year-old in this series who also had
a brain tumour. Closed reduction and percutaneous fixation reduce
the risk of avascular necrosis, non- union, blood loss and infection
in comparison to open reduction and internal fixation. It also
allows for earlier initiation of post-operative physiotherapy and
early resumption of shoulder function due to minimal scar tissue
formation [17]. The fracture is reduced under image guidance and
held by the use of either Kirschner (K) wires or cannulated srews
[17-20]. During the procedure special care is taken to avoid damage
to keys structures at risk such as the axillary nerve, cephalic vein,
long head of biceps tendon and posterior circumflex humeral artery
has been previously documented [20].

Open reduction internal fixation

In case of surgery the delto-pectoral approach provides an
excellent exposure for proper reduction and internal fixation.
Exposure for comminuted fractures, particularly those including the
posterior aspect of the humeral head, can also be approached using
the extended transdeltoid approach. Plate and screw design, with
multi-directional locking options have been confirmed to withstand
extreme pull out forces and hence low failure rates in management
of proximal humerus fractures [21-24]. The most studied and
report being the PHILOS plating system [22]. Anatomical reduction
has to be confirmed in theatre by fluoroscopy. Various studies have
reported good outcomes using plate and screws especially the
PHILOS plating system in management of 3 and 4-part proximal
humerus fractures [21-27].

Proximal humerus intramedullary nailing is mostly suited
to 2- and 3-part surgical neck fractures. However, in 3 and 4 part
fractures the results of nailing are significantly poor [28-30]. In a
patient with fracture dislocation it’s the authors view that closed
nailing wouldn’t be ideal due to the difficulty of achieving a good
reduction and fracture alignment with additional trauma to the
humeral head.

However, in elderly patients with four-part fracture associated
with osteoporosis the use of a joint replacement prosthesis is
a better option. Neer endorsed the use of arthroplasty for 3- or
4-part fractures in response to the high rates of non-union and AVN
seen with earlier plating designs [31]. The recent advances in plate
fixation methods and understanding of the fracture pathology have
significantly reduced the rates of the complications, thus lessening
the need for head replacing surgery especially in young patients.
The management of the convulsive disorder as well is critical for
good long-term outcomes.

Arthroscopic management

Shoulder arthroscopy is useful in cases where recurrent
dislocation is associated with gross instability. However, in patient
with gross anterior instability associated with fracture dislocation
arthroscopic fixation of the labral and capsular lesions provides an
excellent result.

Outcome assessment

Of the many upper limb outcome assessment sores non-has
been specifically tailored for use in patients with shoulder fractures
associated with dislocation. It’s to this end the author was motived
to design and use the ESS for this study.

The disability of the arm, shoulder and hand (DASH)
questionnaire being the most widely used upper-extremity specific
outcome measure was introduced by the American Academy of
Orthopedic Surgeons in collaboration with a number of other
organizations [10,32]. The rationale behind the use of one outcome
measure for different upper extremity disorders is that the upper
extremity is a functional unit. However, the DASH has been found
to be suitable mainly as measure of disability in a variety of upper
limb conditions. The constant score evaluates the range of motion,
strength but fails to address the aspect of clinical and radiological
complications, which is relevant in a fracture and dislocation
scenario being addressed in this study. Unlike DASH the ESS
assesses both disability and functional recovery after a sudden
traumatic event that causes immediate shoulder disability in a
previously normal shoulder.

Study limitations

This study has the limitation of small numbers associated with
case series and the lack of a control group. It's however noteworthy
that most reported cases in the literature are from case reports and
small studies due to the rarity of these injuries.

Conclusion

The management of fracture dislocation of the humerus in
patients with convulsive disorders should always aim for anatomic
reduction of the fragments with minimal soft tissue injury.
Sometimes closed reduction is enough, but in the presence of
large fragments, the fracture- dislocation is better treated by ORIF
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for restoration of a good range of motion. In cases of recurrent
dislocation with significant soft tissue lesion the arthroscopic
management offers an excellent option. The use of ESS outcome
score has a promisisng future in follow up of patients managed for
shoulder fracture dislocations.
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