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Proximal humeral fractures account for 4—6 % of all fractures
and are the third most prevalent fracture pattern in the elderly.
Reverse total shoulder arthroplasty (RTSA) is a frequently uti-
lized surgical procedure for treating this fracture. Aim. To im-
prove the functional outcome and quality of life of patients with
acute proximal humeral fractures and post-traumatic sequelae
using reverse total shoulder arthroplasty. Subjects and Methods.
This comparative study was conducted on a total of 20 patients
with 3- or 4-part proximal humeral fractures aged more than
55 years, 10 patients were suffering from acute fractures (group
I) and 10 patients with post-traumatic sequelae (group II). All pa-
tients were evaluated preoperatively and followed up postopera-
tively at 6 weeks, 3 months, 6 months and one year for functional
outcomes. Radiological, clinical and functional outcomes were
assessed by a goniometric range of motion (ROM), Constant-
Murley score, and the Arabic version of the Quick DASH score.
The rate of postoperative complications and the need for revi-
sion surgery were also reported. Results. In group I, the DASH
and VAS score declined from 88.30 (& 8.23) and 5.90 (+ 1.28)
in the 6th weeks after surgery down to 34.30 (+ 11.55) and 0.70
(£ 0.48), respectively after 1 year. The Constant score increased
from 14.70 (# 5.67) to 67.30 (= 14.98). All scores showed almost
similar improvements in all three parameters in group II. More-
over, similar improvements in the deltoid muscle power, function
and ranges of motion were reported in patients of both groups.
Conclusion. Reverse shoulder arthroplasty provides favorable
post-operative outcomes among elderly patients with 3-part and
4-part fractures of the proximal humerus. Indication for RTSA
will not be affected by whether patients are presenting with acute
or post-traumatic sequelae fractures. Level of evidence: Thera-
peutic study level I1I.

TpaBMu MPOKCHMAIBHOTO BiIJIUTY IICYOBOI KICTKM CTAHOBIISITH
4-6 % ycix mepeioMiB 1 IOCIJAIOTH TPETE Micle 3a IMOIInpe-
HICTIO CEpex YIIKOJDKEHb Yy JIIOfIeil MoXmIoro Biky. PeBepcuBHe
TOTaJbHE €HAONpoTe3yBaHHs IuiedoBol kicTku (RTSA ) e uac-
TO BUKOPUCTOBYBAHOIO XipYpPriuHOIO MPOLEIYPOI0 JUIsl IXHBOTO
nikyBanHs. Mera. Tlokpamutn QyHKIIOHAIBHUN pe3yibTar Ta
SIKICTH JKUTTSL TAL[IEHTIB i3 HepeaoMaMy MPOKCHMAILHOTO Bif-
JUTy IUICYOBOT KiCTKM Ta IMOCTTPaBMAaTHYHMMHU HACIIJKaMM 32
nonomororo RTSA. Metonu. Lle mopiBHsIBHE TOCITi IKEHHS TIPO-
BezieHe 3a yyacTio 20 mamieHTiB 3 3- a00 4-ynTaMKOBUMH IIEPEIIo-
MaMH TPOKCUMAJIBHOTO BiJIILTY TUIEYOBOI KICTKH BIKOM TIOHAT 55
pokiB. XBopux posnoainwim Ha 2 rpymu: | — nepenom, 10 ocib,
II — mocrrpaBmarnyuni Hacuiaku (10 Bumazakis). Yei mamieHTn
Oynu 0OCTEXEHI 0 BTPYYaHHS Ta CIOCTEpirajiucs Iicis ore-
paii yepe3 6 THXKHIB, 3 1 6 MicsliB Ta oauH pik. Pasionoriuni,
KJIIHIYHI Ta (QYHKIIIOHAJBbHI Pe3yJbTaTH OLIHIOBAJHCS 3a J0-
MOMOT0I0 TOHiOMEeTpHYHOro aiamasona pyxiB (ROM), mika-
nu Constant-Murley Ta apa6cebkoi Bepcii mkanu Quick DASH.
TakosK MOBIJOMIISIIOCS TIPO YaCTOTY MICIASONEePALiHUX YCKIa-
HEHb Ta HEOOX1AHICTh NOBTOPHOI oneparii. Pesynpratu. ¥ rpymi |
Oau 3a mkanamu DASH Ta VAS 3uu3uBcs 3 88,30 (£8,23) Ta 5,90
(£1,28) wepes 6 TmwxkHIB micns onepauii 10 34,30 (£11,55) Ta 0,70
(+0,48) BinmoBigHO Yepe3 pik. ban 3a mkamoro Constant 30i1b-
muBes 3 14,70 (£ 5,67) no 67,30 (+ 14,98). Yci mokazHUKH Maiixke
OJTHAaKOBO TOKPAIIMIINCS 32 BCiMa TpbOMa IapaMeTpaMH B Ipy-
i [I. OkpiM Toro, y namieHTiB 000X IpyIl BUSBICHO 3pOCTaHHS
GyHKIIT Ta Qiana3oHy pyXiB IeIBTONOAIOHOr0 M'si3a. BUCHOBOK.
PeBepcuBHE €HIOIPOTE3yBAaHHS IICUOBOTrO CyTiio0a 3abe3neuye
CIPHSTINBI HicisionepaniiiHi pe3yIbTaTH B MALi€HTIB HOXUIIOrO
BiKy 3 3- Ta 4-yJaMKOBUMH IIEpEIOMaMH IPOKCUMAJIBHOTO Biji-
niny medoBoi kicTku. ITokasanus 1o RTSA He 3anexarumyTh
BiJl TOTO, Y¥ MAIOTh MALI€HTH TOCTPl YU MOCTTPAaBMATHUYHI Ha-
criaku nepenomis. Kimodosi ciosa. [leperomu mpokcHMaibHO-
ro BiJAUTY TJICUOBOi KiCTKH; MOCTTPaBMAaTHYHUN; PEBEPCHUBHE
SHIONPOTE3yBAHHSI IJICYOBOTO CyTI00a.
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Introduction

Proximal humerus fractures (PHFs) are the third
most prevalent form of fracture in individuals over
65 years of age, accounting for 4—6 % of all fractures
in that population. Furthermore, PHFs are the third
most prevalent form of osteoporotic fractures, with
a lifetime risk of 13 % for women aged 50 and
more [1].

The majority of proximal humerus fractures (sta-
ble, minimally displaced fractures) are treated non-
operatively, most typically with sling immobilization
followed by early and gradual physical therapy and
rehabilitation [2].

On the other hand, one of the most commonly
used surgical techniques is reverse total shoulder ar-
throplasty, which has become the preferred treatment
for older patients with non-reconstructable PHFs be-
cause the patient can achieve excellent motion even
with unhealed tuberosities or an incompetent rota-
tor cuff. It can also be used for non-surgical therapy
of fracture sequelae and revision of failed HA oper-
ations [3].

In addition, reverse total shoulder arthroplas-
ty (RTSA) has become more popular globally in
treating different traumatic and degenerative gle-
nohumeral disorders and irreversible rotator cuff
arthropathies [4].

RTSA can be utilized for acute and post-traumatic
PHFs. Nevertheless, the functional effects of RTSA in
these fractures remain debatable.

Therefore, in our study, we compared the func-
tional outcomes of reverse total shoulder arthroplasty
in patients with recent traumatic proximal humerus
fractures and posttraumatic sequelae.

Patients and methods

This comparative prospective study was conduct-
ed at the orthopedic emergency department, or the
orthopedic outpatient clinic, Suez Canal and Cairo
University hospitals following the approval of our In-
stitutional Research Board on 17 May 2022 (Approv-
al #ORT/4918). It was conducted on a total of 20 pa-
tients aging more than 55 years of age and presenting
with proximal humeral fractures: 10 patients hav-
ing three and four-part proximal humeral fractures
(group I) and 10 patients with post-traumatic sequelae
in the form of non-union or malunion of the anatom-
ical neck of humerus with minimal calcar hinge, ar-
thritis, or failed hemiarthroplasty (group II). Patients
of both groups were managed by Reverse Shoulder
System.

Patients with signs of infection around the shoul-
der, axillary nerve injury, acromial and scapular frac-

tures, paralytic or neurologic disorders that affect
prosthesis stability or pathological fractures were ex-
cluded from the study.

All study patients  were subjected to preopera-
tive evaluation through full history taking and clin-
ical examination. The Modified British Medical Re-
search Council (MRC) Scale was used for assessment
of the deltoid muscle power [5]. Painless active range
of motion and painless resting position of the limb
were tested.

Plain shoulder radiographs (anteroposterior and
lateral views) were ordered for all patients. In true
AP views, the superior-inferior glenoid bone loss was
assessed using the Favard classification which classi-
fies the glenoid bone erosion into five types: from EO
to E4 [6]. The inferior glenoid tilt [7] was assessed
using the Habermeyer classification. In the axillary
lateral view, the posterior glenoid wear was assessed
using Walch classification, which classifies the pos-
terior wear as follows: Al, mild concentric glenoid
wear; A2, marked concentric glenoid wear; Bl, ec-
centric posterior glenoid erosion; B2, with a bicon-
cave glenoid; C, greater than 25° retroversion [6].
Our spectrum and focus for group II patients were
post-traumatic’ sequelae of the proximal humerus.
Therefore, only glenoid arthritis patients who didn’t
need any augments or biografting were included, such
as patients with Walch types Al and B1. Patients with
types A2, B2 and C were excluded from the study.

Computerized tomography and 3D-CT were or-
dered to evaluate the glenoid retroversion angle by
the Friedman method. An axial computed tomog-
raphy slice was taken at the level of the tip of the
coracoid and a line is drawn from the medial scapula
border through the middle of the glenoid. The retro-
version was calculated by the angle between the gle-
noid joint line and the perpendicular of Friedman’s
line. Glenoid vault depth was measured as follows:
Axial slice was used to assess the vault depth (a min-
imum of 10mm is required for central peg accom-
modation) [8—11]. MRI was ordered routinely for all
patients to assess the condition of the rotator cuff ten-
dons. Splinting was applied, and analgesics were con-
tinued till the time of surgery.

Surgical technique

Under general anesthesia with interscalene block,
the patient was placed on a beach chair position at
the edge of the table to allow free shoulder movement.
A third-generation cephalosporin was given preoper-
atively. For the acute fracture group, a deltopectoral
approach was adopted. An 8—10 c¢m incision was per-
formed starting from the coracoid process to the del-
toid insertion and then through the clavipectoral
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facia. Subscapularis bursae were removed, the bicip-
ital groove was identified then biceps tenotomy was
done with tenodesis. Greater tuberosity was identi-
fied and stay sutures were placed. The rotator inter-
val was identified and opened to the glenoid. Lesser
tuberosity was identified and a stay suture in the sub-
scapularis tendon was placed. The biceps tendon is
excised down to the glenoid. Four suture loops are
passed through the posterosuperior cuff, flush with
the tendon insertions onto the greater tuberosity; the
needles are removed from two of the loops, which are
passed from medial to lateral through the infraspina-
tus and teres minor, respectively; and the other two
loops are passed from lateral to medial through the
same tendons. Traction sutures are used to pull the
tuberosities apart. The anterior capsule is excised to
expose the anterior glenoid rim. Two retractors are
placed at the anterior and posterior borders of the gle-
noid, respectively.

Tuberosities were pulled apart and the labrum was
excised to expose the glenoid. Dissecting the cap-
sule from the anterior glenoid down to and around
the inferior pole so the upper axillary scapular bor-
der could be easily palpated and seen. After removal
of the capsule and labrum, a guide wire was drilled
13 mm anterior to the posterior rim and 19 mm above
the inferior glenoid rim with 10 degrees inferior
tilt. The baseplate of the delta prosthesis was then
placed over the guide wire to verify the right position
of the central wire. Then we reamed the glenoid to
remove only enough bone to make it flat.

The central hole was.drilled then we inserted
the central peg into the central hole. By using a 2 mm
drill bit, a drill was done for the inferior screw after
baseplate rotation adjustment to the axillary scapu-
lar border. After inferior screw placement, we drilled
and then inserted the superior screw into the base
of the coracoid process using a similar technique.
A trial glenosphere was then inserted over the base-
plate and any bone that abuts against the humeral
polyethylene was removed.

The conical-shaped cemented trabecular metal
reverse humeral stem was implanted in all patients
of group I. We gradually increased the size of broach-
es for the proximal humerus until rotational stability
was achieved provided that any cortical contact was
avoided. Then a drill hole was made in the humerus
for fixation of the tuberosities. Finally, the polyeth-
ylene insert was applied, and the wound was irrigated
and closed in layers.

For the post-traumatic sequelae group, a similar
surgical technique was utilized, but specific technical
difficulties were encountered as follows: when a re-

vision of hemiarthroplasty was planned, an extensile
deltopectoral approach was adopted. Scar tissue is
excised. Close attention was paid to the attachments
of the latissimus dorsi, teres major, and pectoralis
major tendons. Deltoid muscle was preserved. These
should be spared and marked to ensure optimal func-
tion following surgery. When dissecting the glenoid
capsule, the axillary nerve and its branches were
identified and preserved. Complete glenoid visual-
ization required peri-glenoid capsular resection. To
expose the base of the coracoid and the anterior gle-
noid neck, which measured about 3 cm, the subscapu-
laris was peeled off the glenoid neck. The head was
hammered and then removed. The humeral stem was
loose and was easily removed with an impactor from
below without the need for osteotomy. The cement
was extracted with a cement removal set. Yet, some
blowout of the lateral cortex occurred in one patient.
The plug and the distal cement to the tip of hemiar-
throplasty left inside the medullary canal. A classi-
cal approach for the glenoid reaming and baseplate
fixation and glenoshphere was adopted. The coni-
cal-shaped cemented trabecular metal reverse humer-
al stem was also inserted in all the patients of both
groups. Stability was evaluated following the implan-
tation of the humeral component and joint reduction.
Adequate tension was checked by assessing the ten-
sion of the soft tissues, such as the conjoint tendon,
which is a key stabilizer of the shoulder girdle.

In patients where there was an old anatomical neck
fracture malunion or nonunion that was internally
fixed, the PHILOS plate was removed and the ana-
tomical neck and tuberosities were osteotomized. Tu-
berosities were then reattached to the implant and hu-
meral shaft as closely as possible to its anatomic side.
The same conical-shaped cemented trabecular metal
reverse humeral stem was implanted in those patients.

In patients with arthritis, through a deltopectoral
approach, adducting and externally rotating the arm
while pushing the elbow forward and upward helped
the humeral head to dislocate. To determine the lev-
el of humeral resection and the anatomical neck,
anterior and inferior osteophytes were excised from
the proximal humerus. Typically, the humeral head
was removed at a retroversion angle of approxi-
mately 30 degrees. The humeral canal was reamed
using different reamer sizes and then prepared by
humeral stem broaches. A version rod was attached
to the broach handle to monitor the version during
humerus preparation. A conical-shaped cemented
trabecular metal reverse humeral stem was inserted.
The steps of glenoid exposure and preparation were
similar to patients of group one.
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Post-operative Follow-up

Follow-up visits were planned at 2 weeks, 6 weeks,
3 months, 6 months and one year post-operatively.
The sutures were removed two weeks after surgery.
An arm sling was applied for the first 6 weeks, during
which no active ROM or weightlifting was allowed.
Immediate postoperative active motion of the cervi-
cal spine, elbow, wrist, and hand were encouraged.
Passive extension, elevation, external rotation and
internal rotation were postponed till the 6™ week. Be-
tween the 6 to 12" week, the passive range of motion
was continued, and patients started a protected grad-
ual active ROM. After the 12" week, strengthening
of the muscles around the shoulder was allowed.

Post-operative Outcome Measures

Radiological outcomes (stability, radiolucency,
scapular notching, heterotopic ossifications and other
possible complications) were assessed by plain radi-
ography at 2 weeks, 6 weeks, 3 months, 6 months and
one-year intervals 9 (example of pre-operative versus
post-operative radiological findings after 1 year is
presented in Figs. 1 and 2 of patients from group I
and Figs. 3, 4, and 5 of patients from group II). Clin-
ical and functional outcomes were assessed by a go-
niometric range of motion (ROM), Constant-Murley
score 10, and the Arabic version of the Quick DASH
score 11. The rate of postoperative complications and
the need for revision surgery were also reported.

Statistical analysis

Collected data were coded, entered, and analyzed
using Microsoft Excel program software. Data analy-
sis was done by Statistical Package for Social Science
(SPSS) version 26.

We conducted the Shapiro-Wilk test and- found
that our numeric data were normally distributed,
accordingly they were represented as mean (+ SD).
Categorical data were expressed as proportions.
Demographic characteristics were compared using
the Fisher exact test and the Chi-square test, while
the T-test was used for mean differences of the clini-
cal scores. The level of significance using the p-value
was statistically significant if it was < 0.05.

Results

The patients' demographics are presented in Ta-
ble 1. Both groups in our study had a comparable
age distribution, with Group I having a mean age
of 69.40 + 10.57 years (range: 56—86) and Group II
having a mean age of 70.80 £ 7.89 years (range:
56-81). Additionally, we included both males and fe-
males. Regarding comorbidities, 4 patients in Group |
had no chronic illnesses, while most of the remain-
ing patients suffered from hypertension (3/10). In

Group II, half of the patients were diabetic, and 3 pa-
tients had both diabetes and hypertension. Concern-
ing the type of fractures in Group I, 40 % of the pa-
tients had 3-part fractures, while 60 % had 4-part
fractures, with no head-splitting fractures. Figure 1
represents patient with acute proximal humeral frac-
ture who restored satisfactory function after RTSA.
Figure 2 represents another example of acute proxi-
mal humeral fracture that is 73-year-old female pa-
tient who presented with a 4-part fracture and history
of old humeral shaft fixation.

As for post-traumatic sequelae in group II, 40 % of
the cases had arthritis, 50 % had malunion, and only
10 % had hemiarthroplasty. The patient with hemiar-
throplasty underwent revision surgery by RTSA due
to aseptic loosening. The patient had the first surgery
5 years ago and presented with progressive pain and
limitation of movement (Fig. 3). Another example is
a female patient with secondary advanced shoulder
arthritis after reduced shoulder dislocation 5 years
ago and underwent RTSA (Fig. 4). Furthermore, a
55-year-old patient presented with a fracture mal-
union. Radiographs revealed a malunited fracture of
the anatomical neck of his right humerus. The mal-
united anatomical neck was osteomatized and a clas-
sic RTSA was performed (Fig. 5).

Table 1
Distribution of the demographic
and clinical characteristics in both groups

Group I (n=10) Group II (n=10)
Age, years:
Mean+SD 69.40 £10.57 | 70.80 £7.89
Range (56-86) (56-81)
Gender:
Male 4 (40%) 5 (50%)
Female 6 (60%) 5 (50%)
Chronic illnesses:
Diabetes 2 (20%) 5 (50%)
Hypertension 3 (30%) 1 (10%)
Diabetes and Hypertension 1 (10%) 3 (30%)
No chronic illness 4 (40%) 1 (10%)
Fracture Type:
3-part fractures 4 (40%) -
4-part fractures 6 (60%)
Head-splitting fractures 0 (0%)
Post-traumatic squelae:
Malunion o 5 (50%)
Arthritis 4 (40%)
Hemiarthroplasty 1 (10%)

Notes: * Quantitative data are expressed in mean+SD,
and range. Qualitative data are presented as numbers
(percentage). Group I includes patients with acute
proximal humeral fractures. Group II includes patients
with post-traumatic sequelae.
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There was a marked improvement among the pa-
tients in both study groups when we compared their
DASH scores at 6, 12, 24, and 48 weeks. However,
upon examining the presence of any differences in
the DASH score between both groups at each fol-
low-up period, we found no significant difference
(table 2).

The VAS score also declined markedly across
the follow-up period, however, this improvement

didn’t vary significantly between both groups, since
similar improvements were noted among the patients
in both study groups (table 2).

The results of the Constant-Murley score showed
that the patients’ total score improved markedly over
time. However, this improvement did not vary signifi-
cantly across both groups (table 2).

The mean range of motions of all patients in-
creased significantly by one year in both groups.

Fig. 1. A 63-year-old female patient presented after fall on the ground on
the day of trauma with acute proximal humeral fracture: a) preoperative
plain radiograph with 4-part proximal humerus fracture; b, ¢, and
d) preoperative CT images; e and f) postoperative anteroposterior and
lateral radiographs of reverse total shoulder arthroplasty

Fig. 2. A 73-year-old female patient
presented  with  4-part  fracture
of the proximal humerus. Patient had history
of old humeral shaft fixation: a) preoperative
plain radiograph of the proximal humeral
fracture; b preoperative CT image;
¢) plate and screws were removed. d and
e. postoperative lateral and anteroposterior
radiographs of reverse total shoulder
arthroplasty; f) post operative range
of forward elevation, internal rotation,
shoulder abduction, and external rotation at
final follow-up
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However, the improvement was slightly and statisti-

cally insignificantly higher among patients in group II

regarding Abduction and Flexion, while patients in

group [ had better external rotation and internal rota-

tion ranges (table 3).

Table 2
Distribution of the functional outcome scores
at 6, 12 24, and 48 weeks after surgery in both groups

Group I (n=10) Group II (n = 10) P value
Mean (+SD)
Range
DASH

88.30 (£ 8.23) 91.00 (+ 3.52)

6 weeks (73-98) (84-95) 0.359
61.40 (+ 11.80) 61.30 (+ 8.38)

12 weeks (40-76) 46-70) 0.983
37.20 (= 13.16) 39.00 (= 8.27)

24 weeks (19-56) (23-46) 0.719
34.30 (= 11.55) 35.80 (+ 7.14)

48 weeks (19-52) (21-42) 0.732

VAS

5.90 (= 1.28) 5.80 (= 0.78)

6 weeks 4-3) 5-7) 0.837
3.50 (= 1.17) 3.70 (+0.82)

12 weeks (2-5) (3-5) 0.665
1.20 (£ 0.78) 1.20 (+ 0.42)

24 weeks (0-2) (1-2) 1.000
0.70 (= 0.48) 0.60 (= 0.51)

48 weeks (0-1) (0-1) 0.660

CS

14.70 (£ 5.67) 16.00 (+ 3.39)

6 weeks (6-25) (12-21) 0.544
37.90 (+9.93) 35.30 (+£3 .94)

12 weeks (25-55) (30-41) 0.457
65.60 (+ 16.57) 61.10 (+ 6.36)

24 weeks (40-90) (51-72) 0.439
67.30 (= 14.98) 62.70 (= 5.92)

48 weeks (45-90) (54-72) 0.389

Notes: DASH: Disabilities of the Arm Shoulder and Hand;
VAS: Visual analogue score; CS: Constant-Murley score.
Quantitative data are expressed in mean+SD and range.
* p-value. < 0.05; statistically significant.
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Table 3

Distribution of the mean range of motion
at 6, 12 24, and 48 weeks after surgery in both groups

Group I (n=10) Group II (n = 10) P value
Mean (+SD)
Range
Abduction
37.80 (£ 14.69) | 36.20 (+ 11.25)
6 weeks 23-72) (26-65) 0.788
(89.10 (£ 34.95) | 98.50 (£ 22.34)
12 weeks (40-147) (60131 0.484
142.70 (= 30.96) | 146.50 (+ 15.33)
24 weeks (89-175) (110-164) 0.734
145.50 (& 28.42) | 149.30 (+ 13.88)
48 weeks (97-175) (115-166) 0.710
Flexion
5110 (£29.49) | 41.60 (+10.98)
6 weeks 26-110) (29-56) 0.360
92.50 (£31.92) | 92.40 (= 13.62)
12 weeks (58-155) (73-119) 0.993
149.20 (+27.08) | 149.10 (= 16.14)
24 weeks | 105" 180) (114-167) 0992
152.90 (£25.54) | 156.80 (= 9.31)
48 weeks T (113180 (145-170) 0659
External rotation
12.90 (+ 4.55) 11.60 (+ 3.53)
6 weeks (6-20) (8-18) 0.486
26.80 (= 11.38) 22.60 (+4.69)
12 weeks (12-45) (17-32) 0.302
43.90 (£ 15.87) | 40.30 (+ 10.36)
24 weeks (23-73) (27-55) 0.557
4490 (£ 15.82) | 41.70 (= 10.07)
48 weeks 24-73) (28-55) 0.597
Internal rotation
27.40 (+ 5.89) 24.60 (+4.64)
6 weeks (21-40) (18-32) 0.254
39.70 (+ 6.91) 38.10 (+3.90)
12 weeks (31-55) (32-43) 0.534
52.60 (= 11.84) 51.60 (+ 6.81)
24 weeks @1-77) 42-65) 0.820
55.10 (+ 10.58) 53.70 (= 6.91)
48 weeks (44-77) (45-69) 0.731

Notes: Quantitative data are expressed in mean+SD and
range. * p < 0.05: statistically significant.

Fig. 3. A 58-year-old male patient presented with aseptic
loosening of shoulder hemiarthroplasty: a) preoperative plain
radiograph of the hemiarthroplasty; b) postoperative radiographs
of reverse total shoulder arthroplasty (arrow indicates lateral
cortex blowout during cement extraction)
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A significant increase in power and function was
noted when comparing the 6-week follow-up re-
sults with the one-year follow-up results. Neverthe-
less, there was no statistically significant difference
between both groups in terms of this improvement
(table 4).

The improvement in the power and function was
higher in group II compared to group I in the 12-, 24-,
and l-year follow-up. On the other hand, the 6-week
follow-up results showed patients in group I had more
power and function (table 4).

Few intraoperative and postoperative compli-
cations occurred. Intraoperatively, in the hemiar-
throplasty revision patient, a lateral cortex blow-out
occurred while removing the stem. Another patient
developed a superficial infection 3 weeks after sur-
gery. Surgical debridement was done. The other two
patients in the posttraumatic sequelae group got ax-
illary nerve palsy as proved by postoperative elec-

trophysiological studies. During regular outpatient
follow-up visits, one of them regained axillary nerve
functions 2 months after surgery without any further
interventions. The other patient needed axillary neu-
rotization from the radial nerve branch to the medial
head of the triceps. He regained satisfactory function-
al outcomes 6 months later.

Discussion

We successfully improved the postoperative
outcomes of all our recruited patients regarding
the range of movement, pain, and functional scores
following RTSA. Nevertheless, we found no statisti-
cally significant difference in the outcomes of patients
in terms of the onset of injury (acute fracture versus
post-traumatic sequelae).

Treatment for acute proximal humeral fractures
has been extensively described in the literature, and
RSA has been proposed as a surgical option for acute

Fig. 4. A 66-year-old female
patient with secondary advanced
osteoarthritis after old reduced
anterior shoulder dislocation: a and
b) preoperative plain anteroposterior
and axillary radiographs
with advanced osteoarthritis
of the shoulder; c) postoperative
radiograph of reverse total shoulder
arthroplasty; d) post operative range
of shoulder abduction, external
rotation, forward elevation and
internal rotation, at final follow-up

Fig. 5. A 55-year-old male patient with a fracture malunion
of the anatomical neck of his right humerus: a) preoperative plain
radiograph of the fracture; b) postoperative radiograph of reverse total
shoulder arthroplasty
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Table 4

Distribution of the deltoid muscle power
and function domains of the Constant score
at 6, 12 24, and 48 weeks after surgery in both groups

Group I (n=10) | Group II (n = 10) P value
Mean (+SD)
Range
Power

0.60 (£ 0.69) 0.20 (+ 0.42)

6 weeks (0-2) (0-1) 0.142
5.70 (= 3.05) 6.10 (+2.60)

12 weeks 2-11) (2-10) 0.756
16.20 (£ 6.54) | 16.50 (+5.23)

24 weeks (4-22) (7-23) 0.911
17.00 (£ 5.61) | 17.40 (£ 4.62)

48 weeks (7-22) (9-23) 0.864

Function

1.30 (= 1.15) 1.00 (= 0.47)

6 weeks (0-4) (0-2) 0.463
7.20 (£2.14) 7.20 (= 1.31)

12 weeks (0—4) (5-9) 1.000
13.40 (£3.13) | 13.70 (£2.54)

24 weeks (8-18) (10-17) 0.817
14.50 (£2.71) | 14.80 (= 2.25)

48 weeks (10-18) (11-18) 0.791

Notes: Quantitative data are expressed in mean+SD and
range. * p < 0.05: statistically significant.

complex fractures in elderly patients 1, 2, 12, 13.
However, the treatment of the post-traumatic sequel-
ae is a challenge for the surgeon and the literature on
this topic is limited.

Sebastia-Forcada conducted a matched case-con-
trol study designed to investigate the outcomes of se-
condary RSA after failed internal fixation for proxi-
mal humeral fractures. They found thatat the 2-year
follow-up, the mean clinical scores in the sequelae
group were significantly lower than in the acute group
although the differences were not clinically relevant.
This was similar to our findings but at the 6-week fol-
low-up, because in the following periods in our study,
the post-traumatic group showed better scores and
clinical outcomes.

In the sequelae group in Sebastia-Forcada’s study,
the Constantand DASH scores significantly improved
from preoperative to postoperative. At the 2-year fol-
low-up, all the patients except one achieved improve-
ment in the range of motion. While one patient had
anterior forward and abduction less than 90 degrees.
At the last follow-up, 28 patients (93.3 %) were satis-
fied with the results of their RSA, and 2 were dissatis-
fied. They also reported that there were no significant
differences in postoperative pain, motion, or ability
for activities of daily living in the subgroup of pa-

tients younger than 70 years in comparison to those
older than [14].

Paszicsnyek et al carried out a matched cohort
analysis study which included a group of patients
suffering from acute and post-traumatic sequelae.
In that study, they performed a subgroup analysis
of the fracture group to examine the difference in
range of motion and outcome scores. Like our results,
they found no significant difference, despite detecting
a general tendency towards superior outcome scores
for the acute fracture [15].

Although previous studies reported worse out-
comes and higher complication rates have been re-
ported after arthroplasties for fracture sequelae com-
pared with arthroplasties for acute fractures like the
study by Nikola et al who included 40 patients in their
study, who were treated with reverse shoulder arthro-
plasty for sequelae of proximal humeral fracture and
acute fracture [16].

As our results, Nikola et al results showed that
a group of patients treated with RSA without previ-
ous surgery in comparison with patients treated with
RSA after previous surgery had better functional re-
sults. Where the external rotation was 24°, active el-
evation was 102°, and internal rotation was up to L4
in all patients. In patients without previous surgery
treated with RSA, elevation was 116°, external rota-
tion 24°, internal rotation up to L3. In patients with
previous surgery treated with RSA, elevation was
84°, external rotation 19°, internal rotation up to L4.
These findings are not statistically significant [16].

In their patients with acute fracture treated with
RSA clevation was 124°, external rotation 28°, inter-
nal rotation up to L4. In patients with chronic or se-
quelae of the fractures treated with RSA elevation
was 114°, external rotation 28°, internal rotation up to
L3. They also reported that the differences between
these two groups are not significant. Our patients too
had an external rotation of 26.80° and internal ro-
tation of 39.70° after 12 weeks in the acute fracture
group, while in group I, we found decreased rang-
es, where the mean external rotation was 22.6° and
the mean internal rotation was 38.1°.

The constant score in all their patients was 54.
The constant score in patients without previous sur-
gery treated with RSA was 68 and with previous sur-
gery was 42. This was similar to our findings, where
the mean constant score in group II was 62.70 after
1 year, but in group I our patients had a better score
than that reported by Nikola et al [16].

Despite the differences in the functional and clin-
ical outcomes between both groups, whether in our
study or previous studies, are statistically insignifi-
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cant, the better outcome in the acute fracture group
could be attributed to the bone quality and muscle
balance of the patients in the post-traumatic sequelae.
Previously surgically treated patients had scar tissue,
shortening of the soft tissue and malunion bone ab-
normalities. Furthermore, it is elaborated that func-
tional results are better if tuberosities of the humerus
are preserved [12-16].

This study was a prospective comparative study
which represented a strength along with using objec-
tive and subjective measures for assessment of pa-
tients’ outcomes. Additionally, no patients were lost
to follow-up. The equal distribution of males and fe-
males across both our study groups represented a ma-
jor strength by reducing the possible bias that could
be attributed to the influence of gender on postopera-
tive outcomes.

Nevertheless, our study used a small sample size
which represents a limitation. Therefore, future re-
search including larger sample sizes and extended
follow-up periods is necessary to better define the in-
dications for surgery and RTSA in PHFs.

Conclusion

Reverse shoulder arthroplasty provides favorable
post-operative outcomes among elderly patients suf-
fering from acute 3-part, and 4-part fractures of the
proximal humerus. Furthermore, the indication for
RTSA will not be affected by whether patients are
suffering from acute or post-traumatic sequelae
fractures.

All ranges of motion were similarly improved in
both groups. The mean DASH score dropped from
88.3 and 91 preoperatively to 34.3 and 35.8 at final
follow-up, in groups I and II, respectively. The VAS
score decreased from 5.9 and 5.8 in groups I and 11,
respectively, to less than one, indicating improve-
ment in pain after surgery. The Constant-Murley
score increased from 14.7 and 16 to 67.3'and 62.7 in
groups I and I, respectively, indicating similar resto-
ration of satisfactory function. A few complications
occurred in 4 patients of group II including superfi-
cial infection, axillary nerve palsy and lateral cortex

blow-out.
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