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There has been a steady rise in the number of shoulder
arthroplasty procedures performed every year in the United States.
It is estimated that the number of total shoulder arthroplasties
performed annually will double every 7 years.12 As a subset of
shoulder arthroplasty, there has been a dramatic rise in the inci-
dence specifically of reverse total shoulder arthroplasties (rTSAs)
performed, increasing from 7.3 per 100,000 cases performed in
2012 to 19.3 cases per 100,000 in 2017.1 Osteoarthritis is the pri-
mary reason for performing shoulder arthroplasty.12

An important factor that needs to be addressed when consid-
ering shoulder arthroplasty is glenoid wear. The Walch classifica-
tion is frequently used to describe the type of glenoid wear that is
present15; however, the gold standard for accurate assessment of
glenoid bone loss is through 3-dimensional computed tomography
(CT) scanning.8,11 The pattern and degree of glenoid wear can have
a large impact on stability of the shoulder along with the longevity
of the implant.3,12 Data from biomechanical studies have suggested
that the rate of micromotion is significantly increased if glenoid
baseplate coverage is only 25%, which in turn increases the rate of
component loosening.3 The most common technique for correcting
glenoid malversion is eccentric reaming, which can correct smaller
defects.12 For larger defects, bone grafting may be necessary.
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Common indications for bone grafting include unevenwear unable
to be corrected by implant positional changes, >15� of glenoid
retroversion and penetration of the glenoid vault after version
correction.1

Autologous bone graft using humeral head remnants has been
described as a technique used for glenoid bone grafting.5,9,10 There
is debate in the literature as to how well the humeral head auto-
graft incorporates with the native glenoid, with some reports
suggesting lucencies are present in a large portion of the popula-
tion contributing to up to 25% of glenoid baseplate failure in
rTSA5,6,13 while others suggest near total incorporation.7,14 There
are also limited data relating to long-term follow-up after humeral
head autograft beyond 2 years.9,14 One series followed patients for 5
years; however, only plain radiographs were used for surveil-
lance.13 The current case describes complete humeral head auto-
graft incorporation into the native glenoid 4 years after the index
surgery as discovered on a CT scan when the patient presented to
the emergency department after a fall. Interestingly, the patient
suffered a periprosthetic humerus fracture while their glenosphere
remained well-fixed.
Case report

History and examination

The patient was an 83-year-old male with a past medical history
of hypertension, hyperlipidemia, skin and prostate cancer, tobacco
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Figure 2 MRI of the left shoulder showing severe tendinosis of the supraspinatus. MRI, magnetic resonance imaging.

Figure 1 Preoperative X-rays showing end-stage glenohumeral arthritis with posterior subluxation of the humeral head. The amount of subluxation is suspicious for glenoid
hypoplasia.

T.B. Seckel, D.J. Lynch, N.D. Pekmezian et al. JSES Reviews, Reports, and Techniques 5 (2025) 276e282
use, sleep apnea and previous right rTSA who presented to the
clinic for chronic pain in his left shoulder negatively impacting his
activities of daily living and quality of life.

His exam showed limited range of motion (ROM) with crep-
itus. He demonstrated 90� forward flexion, 35� external rotation
(ER), 10� internal rotation (IR), and 115� abduction (ABD). Initial
x-rays of the right shoulder showed end-stage osteoarthritic
changes with posterior subluxation of the humeral head (Fig. 1).
The degree of posterior subluxation of the humeral head raised
concern for glenoid hypoplasia versus primary osteoarthritic
changes. Magnetic resonance imaging obtained of the left
shoulder showed diffuse high-grade tendinosis of the supra-
spinatus and infraspinatus, with an intact subscapularis tendon
(Fig. 2). Of note, the magnetic resonance imaging also shows a
hypertrophied posterior labrum, which is a finding consistent
with glenoid hypoplasia9 (Fig. 3). The patient was thought to be
a good candidate for a rTSA. Studies have shown that rTSA is a
viable treatment option for patients with recurrent glenohumeral
instability especially in the setting of glenoid bone loss, and that
no differences in outcomes exist when treating patients with
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recurrent glenohumeral instability with rTSA when compared to
those undergoing rTSA for rotator cuff insufficiency.4

Preoperative planning

Due to the patient’s significant glenoid wear noted on plain
radiographs, he underwent a CT scan for preoperative templat-
ing. The preoperative CT scan is shown in Figures 4 and 5.
Figure 4 demonstrates significant narrowing of the glenohumeral
joint along with a severe glenoid deformity and subluxation of
the humeral head. The CT scan has several findings that corre-
spond with glenoid hypoplasia. There is a characteristic notch
and dentated appearance of the glenoid (Fig. 5) along with
scapular neck deficiency, representing the incomplete ossifica-
tion of the inferior glenoid.9 The CT scan was then incorporated
into a templating system (Equinoxe; Exactech, Gainesville, FL,
USA) for preoperative planning (Fig. 6). Glenoid retroversion was
calculated at 50� with 5� of inferior inclination. The baseplate
was placed in a neutral version to optimize shoulder kinematics.
This allowed only 40% of the baseplate to be in contact with the



Figure 3 MRI of the left shoulder showing posterior labral hypertrophy (arrow) characteristic in glenoid hypoplasia. MRI, magnetic resonance imaging.

Figure 4 Preoperative axial CT images demonstrating the severity of posterior glenoid bone loss and glenoid retroversion. CT, computed tomography.
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glenoid bone. Following these measurements, the surgical plan
was to use humeral head autograft to augment the posterior
glenoid.
Intraoperative findings

The patient was positioned in the beach chair position. A stan-
dard deltopectoral approach was used. The cephalic vein was pro-
tected and retractedmedially. The subscapularis was then detached
at its insertion on the lesser tuberosity and reflected. Once exposed,
a cut guide was used to make the humeral head cut. A cut protector
was then placed on the humerus. The humeral head was then
placed on the back table for later use as graft.
278
The navigation guide was then placed on the coracoid and
anchored with 2 screws. Minimal reaming of the glenoid occurred
once targets were appropriately captured. The hole for the center
cage of the baseplate was then drilled, and the autograft from the
humeral head was placed into the center cage. At this time, there
was noted to be significant posterior glenoid wear. As templated,
only the anterior 40% of the implant had good contact with glenoid
bone.

On the back table, attention was turned to the excised humeral
head. The flat surface was placed on the table, so the dome of the
head was face-up. The center of the diameter of the humeral head
was found. Using a goniometer, a line was drawn from this point on
the humeral head measuring 50� from the axis of the table to
correlate with the measured glenoid retroversion. A saw was then



Figure 5 CT scan demonstrating a characteristic dentate lesion of the glenoid in glenoid hypoplasia. CT, computed tomography.

Figure 6 Preoperative templating demonstrating the remaining void after baseplate positioning. Only 40% of baseplate is in contact with bone. Glenoid retroversion was measured
at 50� .
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Figure 7 Two-week postoperative anterior-posterior and axillary views of the left shoulder showing humeral head autograft (left) and appropriate glenohumeral alignment (right).

Figure 8 Preoperative CT of patient’s periprosthetic humerus fracture 4 years after
index surgery before ORIF. CT, computed tomography; ORIF, open reduction and in-
ternal fixation.
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used to cut the humeral head along this line. The autograft was then
taken over to the glenoid and appropriately positioned so that it
filled the defect. The graft was held in place using 2 k-wires that
were placed percutaneously through the posterior deltoid so that
the wires would not impede the remainder of the operation. With
the graft secured, the glenoid baseplate was placed using GPS. The
baseplate was secured with screws, and the posterior screws were
able to incorporate the autograft. This process took around 20-30
minutes. The K-wires were removed, and the autograft was noted
to be secured. A size 42 glenosphere (Exactach, Gainesville, FL, USA)
was placed onto the baseplate and secured with a center screw.

Attention was turned back to the humerus where manual
reaming and broaching were done. A size 15 stemwas used for the
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humerus (Equinoxe; Exactech, Gainesville, FL, USA). The shoulder
was reduced and taken through the ROM. Full ROM was noted
along with excellent stability. The wound was copiously irrigated
and closed in a layered fashion. The subscapularis was not repaired.
The patient was given a sling before being transferred to the re-
covery room.

Postoperative course

The patient was made noneweight-bearing with no shoulder
ROM in a standard sling for 2 weeks after his operation. A radio-
graph obtained at his first postoperative visit is shown in Figure 7.
The patient continued with physical therapy for 10 weeks, after
which he was able to achieve the following measurements with
active ROM: 145� ABD, 145� flexion, and 65� ER. His strength was
noted to be 4/5 in shoulder ABD, forward flexion and ER.

He returned to the clinic 2 years after his index surgery for
yearly surveillance. At that time, the patient was very content with
his outcome. He did request to have additional physical therapy for
bilateral shoulders for general strengthening due to moderate
weakness with overhead activities. His last documented physical
therapy measurements were 145� of active ABD, 145� of active
flexion, 65� of active ER, and 48� or active IR. Passively, he was able
to achieve 150� ABD and 155� flexion, respectively. Strength testing
was 4�/5 with ABD, 4/5 with flexion, 4�/5 with ER, and 3þ/5 with
IR. At this time, the patient was instructed to follow-up as needed.

Unfortunately, 4 years after the index rTSA the patient sustained
a left periprosthetic humeral shaft fracture after a ground level fall.
A CT scan of the left upper extremity was obtained in the emer-
gency department (Fig. 8). Axial images obtained from the CT scan
demonstrated an intact glenoid component with complete humeral
head autograft incorporation with no evidence of lucencies or
fracture (Fig. 9). Using the Friedman method, we measured 4�

glenoid anteversion on this post-rTSA shoulder CT scan. This
Wright and Cofield type A fracture, with the fracture centered near
the distal stem and extending proximally, was deemed to have
stable implants due to the lack of observed stem subsidence and
lack of peri-implant lucency around the humeral stem or glenoid
baseplate. The patient then underwent open reduction and internal
fixation of his periprosthetic humeral shaft fracture without
complication. He was discharged home on postoperative day 1. At



Figure 9 Axial CT images showing complete incorporation of humeral head autograft 4 years after index operation. No fractures, lucencies or migration present despite traumatic
event. CT, computed tomography.
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his last physical therapy visit 15 weeks after surgery, the patient
was noted to have 90� of active flexion and 94� of active ABD. He
was able to carry objects weighing about 4.5 kg (10 lbs) without
pain, but he was having difficulty with activities of daily living such
as dressing himself and reaching overhead. Overall, the patient felt
that he was at about 75% of his preoperative level of functioning. It
was at this time the patient was lost to follow-up as he moved out
of state.

Discussion

The prevalence of shoulder arthroplasty in the United States
continues to increase, and it is estimated that the number of total
shoulder arthroplasties performed annually will double every 7
years.12 The number of performed rTSAs has also been on the rise,
increasing from 7.3 to 19.3 per 100,000 from 2012 to 2017.1

rTSA in the setting of significant glenoid bone loss poses a chal-
lenge to surgeons. There are many techniques available to address
this problem, which is important for preserving shoulder kine-
matics, preventing early loosening, and increasing stability. Using
humeral head autograft to correct a significant glenoid deformity is
a technique that has been commonly described.3,5-7,9,12-14 The re-
sults of this described technique have been inconsistent, with some
reports suggesting lucencies are present in a large portion of the
population2,9 while others suggest near total incorporation.7,14 Data
analyzed at long-term follow-up at 5 years used only plain radio-
graphs for surveillance rather than advanced imaging.13

The advantages to using humeral head autograft for large gle-
noid defects is that it is structurally sound and can be contoured to
match the glenoid defect.12 Correctly using humeral head autograft
can be technically demanding, and even if done appropriately can
still undergo resorption leading to loosening and failure.12 Rates of
graft resorption and baseplate failure can be as high as 25% after
only 8 months following an rTSA using structural autografts.6

Despite these high rates of resorption and baseplate failure, it has
been suggested that there is no difference in outcomes when using
autograft versus allograft for glenoid defects.7

The current case is unique in a couple aspects. First, this patient
has imaging findings consistent with glenoid hypoplasia, which is a
relatively rare condition.16 However, most lesions consistent with
glenoid hypoplasia are found incidentally in asymptomatic pa-
tients, leading to the assumption that the condition might be more
common than what is reported.16 The condition in this patient
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resulted in severe symptomatic glenohumeral arthritis. This case is
also unique in that advanced imaging was able to detect the degree
of graft incorporation 4 years after the index surgery, long after
routine follow-up and longer than most published reports. It is also
unique in that it demonstrates the force that humeral head auto-
graft can sustain once it is fully incorporated. This patient sustained
a great enough trauma to cause a fracture in the ipsilateral hu-
merus; however, no fracture, lucency, subsidence, or migration
were noted around the glenoid. This indicates that humeral head
autograft is an excellent option for durable, structural support.

Conclusion

Severe glenoid deficiency augmented with humeral head auto-
graft can lead to stable deformity correction, excellent graft incor-
poration, and improved functional outcomes. In the present case,
the graft incorporation was even strong enough to withstand a
traumatic event that led to a periprosthetic humerus fracture
instead. This case report is meant to add to the evolving literature
regarding outcomes and techniques using humeral head autograft
for correction of severe glenoid deformity at the time of rTSA.
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