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Abstract

Background and Purpose: Fractures of the greater tuberosity of humerus account for one fifth of all fractures

affecting the proximal % of humerus. Although a displacement of 3-5 mm in fractured greater tuberosity indicates surgical inter-
vention, less displaced tuberosities can be managed nonoperatively in young athletes as well as more displacement in older groups.
Surgical modalities include ORIF using plate and screws, fragment excision, and percutaneous fixation.

Patients and Methods: We performed a prospective interventional study involved 20 patients with isolated greater tuberosity frac-
tures of the humerus. Divided equally into 10 in each group, conservative and operative management. The follow-up images were
assessed for radiographic healing.

For the objective assessment, the DASH score was used.

Results: We have twenty patients with un-displaced isolated greater tuberosity fracture; divided equally into ten in each group; con-
servative and operative. The mean age in conservative group 37.7 and in operative 36.9 with statistically non-significant difference.
Male patients represented 60% and 70% within conservative and operative groups respectively. There is statistically non-significant
difference between studied groups regarding range of motion. Four patient (40%) had anterior shoulder dislocation within operative
group. The median DASH score of operative group 13.49, while it was 20.83 within conservative group.

Conclusion: Un-displaced greater tuberosity fractures can be treated without surgery with good outcome; however there are indica-

tions for surgical interventional with benefit of provides early return to life activity as it enhance early union.
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Introduction The treatment of these fractures depends on many clinical fac-

. L . tors, such as the presence of shoulder instability, other associated
Greater tuberosity fractures are common injuries seen in the

. . . . . . shoulder injuries, and individual patient comorbidities, functional
emergency setting typically involving older patients with osteopo-

. . . demands, and patient expectations [2].
rotic bone after low velocity trauma. They may also occur in young-

er men with normal bone following high-velocity trauma and make

Many greater tuberosity fractures that are minimally displaced
up one fifth of all proximal humerus fractures [1]. Ve 4 d R i y ISP

may be treated conservatively. Non-operative treatment of greater

tuberosity fractures with a 3-4 weeks of immobilization by pouch
The diagnosis of greater tuberosity fractures is based on his- y yP

. . . ) ) . arm sling, followed by early passive motion. active motion and
tory, physical examination, and imaging. Important information to

strength training initiated after signs of radiographic union [3].
obtain includes the position of the arm at the time of the injury, the & & & srap 3

occurrence of a dislocation, and symptoms of numbness, tingling,

) . . Greater tuberosity fractures that are displaced posteriorly and su-
or weakness, which could indicate neurovascular injury [2].

periorly by the rotator cuff more than 5 mm generally require ana-
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tomic reduction and internal fixation. If not reduced, the fragment
may heal with significant superior displacement which narrows
the subacromial space and may result in impingement on elevation
of the arm [4].

Multiple surgical techniques have been described to treat great-
er tuberosity fractures with the ultimate goal of anatomic reduc-
tion. These include both open and arthroscopic surgical techniques
depending on the fracture type, pattern, and preference of the sur-

geon [5].

Surgical management may include an arthroscopic or open sur-
gical technique. Avulsion fractures may be treated with arthroscop-
ic fixation, similar to full thickness rotator cuff tears with a double
row suture anchor technique. Isolated screw fixation of the frac-
ture has been described; however, it is not feasible if the fragment
is comminuted. A split-type fracture may be fixed with a laterally
applied plate and screws [6].

Patients and Methods

This prospective interventional study involved 20 patients with
isolated greater tuberosity fractures of the humerus; divided into
two groups:

e  Group A: Ten patients were managed conservatively and im-
mobilized in arm slings for 2-3 weeks followed by gradual
range of motion.

e  Group B: Ten patients were managed surgically and immobi-
lized in arm slings temporarily till they can be operated upon

as soon as possible.

Inclusion criteria

e  Skeletal maturity.

e  Normally active individuals aged between 18 and 70 years old.
e [solated greater tuberosity fracture.

e  Patients without comorbidities.

e  Patients with traumatic fractures.

e Bilateral and unilateral fractures.

Exclusion criteria

e  Patients younger than 18 years old and patients older than 70
years old.

e  Proximal humeral fractures, 3 parts and 4 parts fractures.

e  Skeletal with bone deformity or diseases.

e  Un fit for surgery patients.

e  Pathological fractures.

e  Patients with dementia or other mental health illness prevent-

ed the ability to adequately complete questionnaires.
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Methods
Clinical evaluation

History is taking, examination of the shoulder, neurovascular

examination and any other associated injury.

General functions of the shoulder and rotator cuff function were
determined clinically by standard tests, with measurements of mo-
tion using a goniometer. Impingement syndrome was diagnosed by

history and physical exam using Neer’s clinical test.

For the objective assessment, the DASH score was used. DASH
score was graded as excellent (0-24), good (25-49), moderate (50-
74), or poor (75-100).

Laboratory

Routine preoperative investigations.

Informed consent
Informed consent for all patient undergoes surgery, include all op-
erative details, possible risks, complications and follow up protocol

had clearly explained.

Radiological evaluation

Primary standard plain radiographs with true glenoid anteropos-
terior (AP) and trans-scapular lateral view (Y-view) of the shoulder
were evaluated, CT scan, or MRI were interpreted in subtle frac-

tures on plain radiograph.

Figure 1: CT of shoulder: Coronal view.
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Figure 2: CT of shoulder

Techniques
Operative group: Patients were immobilized in arm slings tem-
porarily till they can be operated. Six patient treated with screw

fixation and four with plate in our study.

Treatment using plate

General anaesthesia may be with a regional block was used and
a beach chair position was given to all the patients. A deltopectoral
approach was utilized and the necessary surgical steps were fol-
lowed. An 8 cm to 10 cm incision starting from corocoid process
was taken along the line of deltopectoral groove, the internervous
plane was identified and separated, the fracture fragments were
identified, and the haematoma was cleared off completely. Tag su-

tures were taken through the rotator cuff muscles for later repair.

Preliminary reduction was done with the help of K wires and
checked in both the orthogonal views. plate was applied about
5-8 mm distal to the greater tuberosity and around 2-4 mm pos-
terior to the bicepital groove. Meticulous closure was done in all
the cases. All the patients were kept in arm pouch postoperatively.
Mobilization was started from postoperative day one. Similar pain

management protocols were followed in all the cases.

Screw fixation

e  Patient preparation: This procedure is normally performed
with the patient in a beach chair position.

e  Safe zones for screw insertion: Inserting percutaneous instru-
mentation through the safe zones reduces the risk of damage
to neurovascular structures.

e  Reduction of the greater tuberosity: One can try to reduce the
greater tuberosity closed, a manipulative reduction with a
threaded pin through a stab incision under image intensifica-
tion often works. If not, open reduction is required.

e  Temporary fixation of the greater tuberosity.
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Fixation of the greater tuberosity: It is the surgeons prefer-
ence whether to use 3.5 mm cannulated lag screws or small
fragment screws. Washers might be advisable with osteopo-
rosis or fragmentations. Generally, they are not preferable as
they make the screw heads more prominent and may result in
shoulder impingement, If the greater tuberosity fragment is
large, two screws may be used for better fixation. Make sure
to avoid the axillary nerve by placing the second screw rather
proximal.

Completed osteosynthesis: Once osteosynthesis is completed

remove all K-wires. Check fixation by image intensification.

Figure 3: Fixation of the greater tuberosity.

Figure 4: Completed osteosynthesis.
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Postoperative care

A six-month postoperative follow-up plan was adopted starting
at day zero postoperatively, then in 3 weeks. 6 weeks, 3 months,
and lastly 6 months. Clinical and radiological assessment was done
each visit in the form of pain, function and range of movements.
Antero-posterior and axial X-rays were performed for all the pa-

tients at each follow up to assess the fracture union.

Conservative group: immobilization was done for 3-4 weeks,
followed by gentle range of motion exercises. Isometric exercises

may begin early, depending upon the injury and its repair.

Follow up

General health, physical examination, skin and wound condi-
tions, radiological evaluation to determine the rate of union, clinical
assessment of the muscle bulk and tone, and finally the functional
assessment using DASH score was graded as excellent (0-24), good
(25-49), moderate (50-74), or poor (75-100). True antero-posteri-
or radiographs of the glenohumeral joint were assessed to deter-

mine union and the relation between the tuberosity and the head.

Results

We have twenty patient with un-displaced isolated greater tu-
berosity fracture; divided equally into ten in each group; conserva-
tive and operative. The mean age in conservative group 37.7 and
in operative 36.9 with statistically non-significant difference. Male
patients represented 60% and 70% within conservative and oper-
ative groups respectively. There is statistically non-significant dif-
ference between studied groups regarding range of motion. Four
patient (40%) had anterior shoulder dislocation within operative
group. The median DASH score of operative group 13.49, while
it was 20.83 within conservative group. The mean DASH score of
complicated cases 39.3. One patient within conservative group
need MRI that has been shown impingement syndrome, while two
patient (20%) within operative group one of them associated with

rotator cuff tear.

Discussion

Proximal humeral fractures (PHFs) is the third common frac-
tures in the elderly, followed by the proximal femur and distal ra-
dius, accounting for 5% of the total body. Isolated greater tuber-
osity fractures are well described and frequently discussed [7].
Non-operative treatment of greater tuberosity fractures has a poor
outcome and observed that even slight displacement of the greater

tuberosity can result in disability [8].
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Figure 5: A 40-year-old woman presenting after a fall on the right
shoulder, plain x-ray AP shows greater tuberosity un- displaced
fracture (a) at presentation and (b) after 3 weeks of follow up and

(c) with complete healing of the fracture.

Y

Figure 6: Patient examination on the follow up for the

range of motion for right shoulder.

Figure 7: A 41-year-old male porter presenting after a fall on right
hand with hyper abduction of the right shoulder, plain x-ray AP
shows greater tuberosity un- displaced fracture (a) at presentation
and (b) after 3 weeks of operation with fixation by 2 cannulated

screws (c) with complete healing of the fracture after 4 months.
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Figure 8: Patient examined for range of motion of the shoulder.

In our study there is four patient (20%) with anterior shoulder

dislocation underwent operative management.

The greater tuberosity fracture after glenohumeral dislocation
even the anatomically reduced should be considered highly un sta-
ble and at risk of secondary displacement, and the recent studies
insists on the necessity of operative treatment for these fractures

when associated with glenohumeral dislocation [9].

Schliemann B [10]. Evaluate 102 patient with isolated greater
tuberosity fracture un-displaced, 76.5% of the patient underwent
surgery due to secondary displacement on the follow up. the con-
comitant soft tissue lesions were found frequently after shoulder
dislocation which cause recurrent dislocation in patient with great-

er tuberosity fractures need to surgical intervention.

Since the greater tuberosity is an important component of sub-
acromial gliding mechanism and serves a major insertion of rotator
cuff which is a dynamic stabilizer of the joint should be addressed

if present [11].

Furthermore, The Rotator cuff tear leave a vascularized area af-
fect the bone healing [12].

Comminuted fractures of greater tuberosity are essentially ro-
tator cuff tears with an attached bony fragment, so recent studies
recommending sutures as part of the fixation technique [13]. We
have two patient with rotator cuff tear interfere with the improve-
ment of the patient with limited range of motion underwent opera-

tive management.

The recommendation of Neer (2006) to treat the tuberosity of
less than 1 cm non operatively has been revised, and in current lit-
erature it is recommended that surgical fixation be used regardless
Neer recommendation for fractures in active patient with frequent

overhead activity [14].

Although it is often stated in the literature that 60% to 80% of
nondisplaced or mildly displaced fractures can be treated conser-
vatively, certainly most such fractures are now treated surgically,
and the threshold values for a surgical indication are now being set

lower than in the past [15].

We have four young active patients underwent operative man-
agement by screws. Younger patients tend to require secondary
interventions more frequently than older patients. The mean age
of the patients who underwent surgical intervention was 46 years
(25-62 years), whereas the mean age of the cohort without sec-
ondary intervention was 56 years (18-94 years). However, this
difference was not statistically significant (p = 0.148) [10]. These
fractures in young patient better to treat operatively with better

outcome and early return to activities.

Most current literature have lower set the criteria for surgical
management of isolated greater tuberosity in active patient who

involved in an over head activity [9].

One patient in our study had previous proximal femur with
DEXA showing osteoporosis, the most affected site by decrease
bone mass and osteoporosis of proximal humerus is the greater tu-

berosity, which affect the outcome with poor healing [16].

One of the indications for operative treatment of un-displaced
greater tuberosity fracture is secondary displacement in the follow
up, as it is known that as little as 2-5mm of displacement can cause

impingement and requires increased forces for abduction [16].

Similarly Schliemann [10]. found that 50 to 60% of un- dis-
placed isolated greater tuberosity fractures show further displace-
ment over the time. our study had displacement on the follow up

which need for reduction and fixation.

Some of the limitations of this study are its relatively of small
number of patients, and thus, some bias of evaluation could not be

avoided completely.
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Conclusion
Isolated un-displaced greater tuberosity fractures may have
subtle finding on imaging and may be not detected on radiograph,

so additional views are needed and should be performed.

Conservative treatment for un-displaced greater tuberosity
fractures is the best choice, however surgical interventional nec-
essary in Secondary displacement on the follow up to avoid mal-
union, osteoporotic patient, young active athletes, shoulder dislo-
cation, epileptic patient, non union at six weeks after trauma and

Rotator cuff tear as it affect the healing.

Complications such as intraoperative or post-operative like in-
fection occur with operative treatment, while nonunion and sub

acromial impingement occurred with conservative-treatment.
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