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Medical history

A 51-year-old right-hand-dominant fe-
male patient presented to our outpatient
department with left shoulder impair-
ment. She reported painful shoulder mo-
tion and was suffering from occasional
night pain, reduced shoulder mobility,
and a subjective loss of strength, all of
which were not alleviated despite exten-
sive physical therapy. During the pre-
vious 7 years she underwent a total of
five arthroscopic shoulder surgeries in-
cluding rotator cuff reconstruction and
anterior acromioplasty in another clinic.

Physical examination

Physical examination of the left shoul-
der revealed deltoid muscle atrophy and
visible as well as palpable muscle gap
formation at the lateral deltoid muscle.
Active range of motion was reduced when
compared with the contralateral shoul-
der, at 70° of anterior elevation and ab-
duction and 40° of external rotation. Pas-
sive range of motion was normal and
symmetric. The patient was found to
have reduced muscular strength in ante-
rior elevation and abduction (4/5) when
compared with the contralateral shoul-

der.
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Surgical reconstruction of the
anterolateral acromion with a
tricortical iliac crest bone graft
after extensive acromioplasty

A case report

Preoperative planning

Anteroposterior, axillary, and outlet-
view radiographs of the left shoulder joint
demonstrated no signs of osteoarthritis
and a well-centered humeral head with
three remaining bone anchors in the
area of the humeral footprint from prior
procedures (B Fig. 1). The preoperative
radiographs revealed extensive bone
loss of the acromion following previous
surgeries (@ Fig. 2).

Magnetic resonance imaging (MRI)
demonstrated intact subscapularis and
infraspinatus muscle tendons.  The
supraspinatus muscle had a first-grade
muscular atrophy according to the clas-
sification of Thomazeau without fatty
infiltration; however, the tendon itself
was found to be intact. Furthermore,
a discontinuity between the lateral head
of the deltoid muscle and its origin at
the anterolateral acromion was visible
(B Fig. 3).

Diagnosis

With respect to the deltoid muscle weak-
ness and palpable muscle gap forma-
tion seen during the physical examina-
tion and the radiological finding of a nar-
row and short anterior acromion, we con-
cluded that excessive acromioplasty had

caused the functional deltoid muscle in-
sufficiency in this patient’s shoulder.

Therapy

Nonoperative and operative treatment
options were thoughtfully discussed with
the patient. Despite a relatively good
residual left shoulder function, the pa-
tient elected to undergo surgery due to
severe pain symptoms.

Surgical technique

The patient was placed in the beach chair
position under general and regional (in-
terscalene block) anesthesia. Examina-
tion under anesthesia was performed and
demonstrated free passive range of mo-
tion without instability. The patient’s left
iliac crest and left shoulder were draped
in a sterile fashion. First, a 3.5x2-cm
tricortical iliac crest bone graft was har-
vested via a standard technique.

On open approach along the course
of the old scar, anterolateral to the left
acromion, was implemented. The acro-
mial part of the deltoid muscle tendon
origin was found to be retracted and
showed fibrotic degeneration. The del-
toid muscle was splitatitsintersection be-
tween theanteriorandlateral part. Dueto
scarring at the humeral head, the rotator
cuff was not clearly identifiable; however,
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asthelikely cause of shoulder impairment
was suspected to be the insufficient del-
toid, no extensive dissection at the rotator
cufffootprint was performed. The deltoid
muscle was then mobilized meticulously
while protecting the axillary nerve. The
lateral clavicle was visualized, and it was
noted that the corresponding articular
surface of the acromion was absent.
The remaining anterior acromion was
microfractured with an automatic drill to
create ableeding bone bed to facilitate op-
timal healing of the iliac crest bone graft.
The tricortical iliac crest bone graft was
cut down to a size of 3 x 2 cm and several
drill holes were drilled into the future an-
terior and lateral parts of the bone graft to
allow for transosseous suturing of the del-
toid. Two Kirschner wires were inserted
through the iliac crest bone graft, before

Fig. 2 < Preoper-
ative radiographs
of the patient’s left
shoulder. a Antero-
posterior view and
b anteroposterior
view with the as-
sumed anterolateral
acromion resection
shaded in red

it was temporarily fixed to the remain-
ing acromion. The Kirschner wires were
then overdrilled and two 3.5-mm x 50-
cm cannulated screws were inserted, re-
sulting in a stable reconstruction of the
acromion.

Two 1-mm steel cerclage wires were
passed through the cannulated screws.
Transosseous no. 2 high-strength sutures
(#2FiberWire, Arthrex, Naples, FL, USA)
were then inserted through the prepared
drill holes and through the deltoid mus-
cle tendon. Tension was applied to the
sutures and the deltoid muscle was tied
to the bone graft. The cerclage wires
were twisted and cut to secure the con-
struct. Following copious wound irriga-
tion, a drainage was inserted and layered
wound closure was performed.

Fig. 1 <« Preoperative ra-
diographs of the patient’s
left shoulder. a Antero-
posterior, b axillary, and
coutlet-view images. Note
the three remaining bone
anchors in the proximal
humerus after surgical ro-
tator cuff reconstruction in
the past

Fig. 3 A Preoperative magnetic resonance
imaging of a left shoulder (T1-weighted). The
deltoid muscle is only partially attached to its
origin at the acromion. The supraspinatus mus-
cle tendon volume is reduced but the tendon

is still intact and fixed to the tuberosity. White
arrows indicate the remaining deltoid muscle
fibers. Red asterisk shows the gap between the
remaining deltoid muscle fibers

Postoperative treatment

Postoperatively, the arm was placed in an
abduction sling for 6 weeks and passive
range of motion was limited to a max-
imum of 90° of abduction and anterior
elevation. From week seven to 12, grad-
ual active range of motion was allowed.
At3 months postoperatively, the shoulder
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was allowed to be used without restric-
tion.

Immediate postoperative radiographs
showed no signs of hardware dislocation
and at 3 months postoperatively bony
healing of the iliac crest bone graft was
demonstrated (see @ Figs. 4 and 5). At
final follow-up (7.5 months), improved
anterior elevation (170 °) and abduction
(120 °) was achieved. External rotation
was still reduced (10°) and internal ro-
tation remained constant. Full strength
in anterior elevation, abduction, and ex-
ternal rotation of the left shoulder was
achieved when compared with the con-
tralateral side. Because of hardware irri-
tation from the steel cerclages, these were
removed 8 months postoperatively.

Discussion

In 1972 Charles Neer pioneered the term
“impingement syndrome” as he was con-
vinced that rotator cuff ruptures were
caused by a conflict between the rotator
cuff tendons and the acromial arch [15].
Later evidence showed that the pathogen-
esis of rotator cufflesions is multifactorial
instead and is influenced by physiologi-
calaging processes, vascular changes, and
lifestyle [13]. However, following Neer’s
hypothesis, subacromial decompression
to widen the subacromial space became
a frequently performed surgical proce-
dure for patients with chronic impinge-
ment syndromes that did not respond
to a course of nonoperative treatment
[20]. Subacromial decompression can be
performed open [15] or arthroscopically
[4] and typically involves acromioplasty,
coracoacromial ligament resection, and
bursectomy [6]. Open total acromionec-
tomy was a more radical solution to target
chronic tendinitis for the same reason [2,
9] and was popular in the 1970s [10]. An
obvious disadvantage of this procedure
was the retraction of the deltoid tendon
and soft tissue adhesions over time, re-
sulting in poor function and pain [16].

The patient in this case presented
with severe pain and functional impair-
ment after multiple shoulder surgeries.
On preoperative imaging as well as in-
traoperatively, we detected a missing
part of the anterior acromion suggestive
of open acromionectomy or excessive
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acromioplasty. A scar formation antero-
lateral to the acromion indicated that
an open procedure had been performed.
In a review of the literature, we found
case reports about complications and
complication management following to-
tal acromionectomy [1, 5, 10] as well as
reports about complications and com-
plication management after excessive
arthroscopic acromioplasty [3, 12, 14,
18].

For acromion reconstruction, we used
cannulated screws and steel wire cer-
clages to perform reduction and internal
fixation of an iliac crest tricortical bone
autograft to the anterior acromion and
sutured the deltoid muscle tendon to the
bone graft—a technique that has been
described by Forsythe et al. [5]. Another
described technique by Agneskirchner
et al. [1] was the reconstruction of the
coracoacromial arch with an iliac crest
bone graft attached to a 10-hole recon-
struction plate, which was fixated to the
scapular spine and to the coracoid with
screws. Jeon etal. [10] harvested a tricor-
tical bone graft with a strip of fascia lata
attached to reconstruct the acromion in
ten cases after acromionectomy. The graft
was secured to the remaining acromion
and in cases of severe retraction of the
deltoid, the muscle was sutured to the
fascia lata instead of to the bone graft
directly.

Our patientdid clinically well 7 months
after acromion reconstruction. However,
the literature on clinical outcomes af-
ter revision surgery following failed
acromioplasty is limited. Jeon et al.
[10] reviewed the data of ten patients
after acromion reconstruction and del-
toid muscle tendon refixation as de-
scribed above. At the final follow-up
(58 months), range of motion had im-
proved and all patients reported pain
relief; however, patients with supple-
mentary cuff repair had poor results.
Forsythe et al. [5] evaluated the clinical
outcomes of four patients after acromion
reconstruction and deltoid refixation in
a similar surgical technique as the one
presented in this case report. Pain
and function were improved at follow-
up (50 months); however, one patient
required revision deltoidplasty for ab-
ductor weakness and one patient who
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Abstract

Subacromial decompression is one of the
most frequently performed procedures in
the setting of arthroscopic shoulder surgery
and typically includes acromioplasty.
However, the indication for acromioplasty
remains a subject of debate. Possible
complications involve deltoid muscle
insufficiency due to an excessive removal
of the anterior acromion. This case report is
intended to draw attention to this particular
complication and its management.
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Wiederaufbau des
anterolateralen Akromions
mittels trikortikalem
Beckenkammspan nach
ausgedehnter
Akromioplastik. Fallbeispiel

Zusammenfassung

Die subakromiale Dekompression mit typi-
scherweise durchgefiihrter Akromioplastik
ist ein haufig ausgefiihrter Operationsschritt
im Rahmen arthroskopischer Schulter-
operationen. Die Indikationsstellung zur
Akromioplastik ist bis heute Gegenstand
kontroverser Diskussionen. Mdgliche
Komplikationen sind z. B. eine Insuffizienz
des M. deltoideus durch Entfernen von zu
groBBen kndchernen Anteilen des vorderen
Akromions. Auf diese spezielle Komplikation
sowie auf das Komplikationsmanagement
soll durch diesen Fallbericht aufmerksam
gemacht werden.

Schliisselworter

Schulter - Akromionektomie - Delta-
Insuffizienz - Akromionrekonstruktion -
Arthroskopie



https://doi.org/10.1007/s11678-021-00624-1

underwent concomitant latissimus dorsi
transfer had limited functional improve-
ment but decreased pain. Three of four
patients required hardware removal just
as the patient did in this case report.
As an important message of this case
report we would like to raise awareness
among surgeons of the possible compli-
cations after acromioplasty. First, the in-
dication for acromioplasty must be con-
sidered carefully. Appropriate preoper-
ative imaging is essential to recognize
other possible reasons for impingement
symptoms that may clinically appear as
impingement symptoms such as insta-
bility and osteoarthritis but will require
a different management. Further, preop-
erative radiographs should include not
only anteroposterior and axillary views
but also subacromial outlet or y-views to
assess the acromial anatomy and possible

Fig. 5 < Postop-
erative (7 months)
computed tomog-
raphy images of the
patient’s left shoul-
der. a Coronal and
b sagittal view. The
iliac crest bone graft
is secured to the
acromion and fixed
by two cannulated
screws

acromial fractures. It is recommended to
perform MRI so as to exclude other po-
tential reasons for impingement symp-
toms.

Second, arthroscopic acromioplasty
should only be performed for chronic
impingement symptoms that did not
respond to a course of nonoperative
treatment [6]. Arthroscopic acromio-
plasty is considered a rather simple
procedure with low complication rates
varying between 1% and 4% [19]. How-
ever, the indication for and benefit of
arthroscopic acromioplasty is the subject
of debate. Multiple studies have demon-
strated that the procedure a) does not
provide clinical benefits over placebo in
pain, function, or health-related quality
of life, and b) the clinical results are
not superior to nonoperative treatment

Fig. 4 < Postoperative

(7 weeks) radiographs of
the patient’s left shoulder.
a Anteroposterior, b ax-
illary, and c outlet-view
postoperative radiographs.
The acromion was recon-
structed with an iliac crest
bone graft. Red shaded
area, tricortical bone block

with special physiotherapy treatment
regimens [8, 11, 17].

Third, if acromioplasty is performed,
over-resection of the anterolateral
acromion should be avoided as it may
result in acromion fractures [3, 12, 14,
18, 19]. Iatrogenic detachment of the
deltoid muscle can occur either directly
during electrocautery processes or due
to an acromial avulsion fracture [3, 7,
14] and must be avoided as it results in
disastrous clinical impairment [7].

Fourth, to discover the rare complica-
tion of an iatrogenic acromion fracture
after arthroscopic acromioplasty, postop-
erative radiographs should include an-
teroposterior, axillary, and subacromial
outlet or y-views for the same reason as
mentioned before.

Practical conclusion

== The indication for acromioplasty
must be considered carefully.

== Pre- and postoperative radiographs
should include not only anteropos-
terior and axillary views but also
subacromial outlet or y-views to
assess the acromial anatomy and to
discover the rare complication of an
iatrogenic acromion fracture after
acromioplasty.

== In our own practice, bone resection
is performed for acromion types Il
or lll according to the Bigliani clas-
sification in cases were rotator cuff
reconstruction is performed.
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== In our own practice, the inferior part
of the coracoacromial ligament and
the anterior bone spur are resected in
order to create a plane undersurface
of the acromion.

== If acromioplasty is performed,
over-resection of the anterolat-

eral acromion should be avoided as it
may result in acromion fractures. We
recommend evaluating the extent of
decompression by switching the cam-
era from posterior to anterolateral
view.
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