
Current Trends in Shoulder Replacement: The Rational for a short 
stemmed  humeral head replacement

Introduction
Humeral head replacement, especially in 
total shoulder arthroplasty has been proven 
to be very reliable. Since Copelands 
resurfacing cup for the humeral head an 
increasing number of different implants 
have been coming up, all basicly focussing 
reduction of humeral implant size. [6] The 
most recent variant is the so called inlay 
arthroplasty being practically a kind of 
partial head replacement or implant 
mosaikoplasty. [7] In this article prosthetic 
variability of humeral head replacements 
will be discussed focusing on short stem 
implants. 

Longterm survival of classic stems in 
anatomic shoulder replacement is good
The question whether better using a 
stemmed or a stemless humeral head 
replacement continues in debate. In 2004 
Sperling et. al. investigated the longterm 
survival for patients having had index 
surgery at less than fifty years of age. [12] 
He proved a survival after ten years of 97% 
in total shoulder replacements versus 87% in 
a hemi configuration whereas tendency of 
revision rate inverted in the second decade 
with 13% for totals versus 7% for hemi’s. 
Reasons for revision were only in a small 
percentage related to primary failures of 
anchoring methods, such as cement 
insufficiencies or stress distribution 

problems at the shaft. In a retrospective 
study on 2540 cases Bohsali et. al. (2006) 
observed a loosening rate of 1.1% for 
humeral stems after a mean follow-up of 5.3 
years, all of them had been implanted at the 
same institution (University of Texas, San 
Antonio, Texas, USA). This was five times 
less than the rate of glenoid loosening in the 
same cohort (5.3%). [1] Moreover, the 
authors further observed more than 15% of 
other than stem related complications, that 
also might require revision of the humeral 
stem such as glenohumeral instabilities 
(4.9%), secondary rotator cuff tears (1.3%) 
or infections (0.7%). Cil et. al. (2010) in a 
cohort of 1584 anatomic shoulder 
replacements again confirmed the rate for 
aseptic loosening of the humeral stem to be 
very low with 1.1% after a mean follow-up of 
7.1 years (0.4 – 16.6). [2] Index surgery and 
revision have all been performed at the  
same institution (Mayo Clinic, Rochester, 
USA) between the years 1984 and 2004. It 
therefore can be considered a fact that stems 
have been doing well on long term.

The problem of a classic stem is to get it 
out
The primary problem usually is not the 
classical stem, even at long term the main 
difficulty is to get it out without producing 
fracture complications which are related to 
stem length and fixation techniques. 

Accordingly, Cil et.al [2]. 
further emphasize that 
fracture complication risk 
in humeral stem revisions 
was found to be as high as 
16% which is in line with 
Jouve and Walch (2008) 

estimating the risk for fracture 
complications in humeral stem revisions to 
12% in anatomic and up to 30% in reverse 
prosthesis [5]. In consequence more 
complicated surgical techniques were 
developed on base of osteotomies to avoid 
humerus shaft fractures in revision 
surgeries: opening of a cortical window 
inferior to the tip of the stem, unilateral 
shaft splitting techniques starting at the 
proximal humeral end or book-like opening 
of the proximal humerus are the most 
frequently described [4,14]. Even though 
risk for uncontrolled fracture lines is clearly 
reduced, cerclage wiring is usually necessary 
and secondary complications such as bone 
healing problems, early stem loosening, 
hardware related problems, nerve lesions or 
infections are occurring about 40% more 
frequently compared to primary procedures 
[11]. Thus revision surgery of a classic stem 
can be considered problematic.

Which alternatives do we have other than 
a classic stem
Without any doubt, the shafts are doing well 
in longterm, however, they may become a 
serious problem when revision is needed. 
Obviously the shorter the stem the smaller 
the problem to get it out. 
Thus reduction of stem lenght is one 
important step without loosing the 
advantages of a stemed implant. Another 
positive biomechanic aspect to reduce 
fracture risk is the concept of metaphyseal 
anchorage of the humeral component in 
spongious bone of the proximal humerus, 
whether due to avoidance of stress shielding 
problems at the shaft or by avoidance of 
reaming at time of implantation. [10] Thus 
by shortening of the stem for several reasons 
fracture risk might be reduced without 
loosing the advantages of an implant with 
shaft.

This review covers the variable aspects of humeral head replacements with special focus on short stem prosthesis
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Why a short stem and not stemless or just 
resurfacing?
As an alternative option in order to reduce 
fracture risk and to facilitate revision surgery 
metaphyseal anchoring of the humeral 
component was introduced using implants 
without or with only a short stem. Evidence 
to which extent either one or the other 
would do better is lacking for long term, yet. 
In my opinion, based on actual knowledge, 
the use of short stemmed implants appears 
favorable for anatomic humeral head 
replacements, even more in a hemi 
configuration compared to stemless options. 
The rational why a stemmed implant is 
preferable to a stemless implant may be 
answered as following: primary shaft 
problems due to mal positioning historically 
have been demonstrated to be very rare. A 
recent study from Giuseffi et.al. (2014) on 
positioning of short stems confirmed 
reproducible anatomic humeral head 
replacement, too [3]. In contrast, mal 

positioning mainly 
regarding excessive varus 
orientation as well as 
overstuffing are still 
unresolved problems of 
stemless implants [8,13]. 
Especially in hemi 
configuration this might 
be problematic and leads 
to early revision in about 
10% of cases. An 
alternative option at least 
for hemi configurations 
might be inlay 
arthroplasty in cases of 
focal defects such as Hill 
Sachs lesions or small 
arthritic changes as 
reported by Markarian et. 
al. (2016) since exact 

humeral head geometry has been shown to 
be eliptic rather than spherical [7]. Thus 
inlay replacement theoretically might 
reproduce better natural humeral head 
kinematics and therefore might help to 
reduce revision rates in spherical implants in 
hemi arthroplasties. However, in 
combination with a glenoid replacement the 
preparation of the glenoid and positioning 
of the glenoid implant in presence of a 
humeral head is clearly more difficult and 
has been demonstrated problematic already 
in times of monoblock implants. Last but 
not least, to 
which 
extent an 
eliptic 
humeral 
head in 
combinatio
n with a 
spherical, 
convex 

shaped glenoid replacement could help to 
decrease loosening rate and polyethylene 
wear in total like configuration needs to be 
proven yet and requires long term 
experience of ten or more years.

Which options do we need for future 
revisions?
Last but not least, in situations requiring 
reconversion from an anatomic to a reverse 
combination stemless implants lack the 
option of convertibility and require 
explantation, whereas short stem implants 
actually are modular and convertible. To 
which extent in primary reverse situations a 
short stem implant or a stemless implant 
will provide the better solution is not clear, 
yet. However, as the endpoint for total 
shoulder replacement the smallest option 
for a reverse humeral component, thus a 
metaphyseally anchored stemless implant 
probably would be the preferable primary 
option to start with in order to maintain the 
chance of easy reverse revision surgery for 
the future.

Personal experience with a short stemed 
implant for primary humeral 
replacement 
My limited experience on 33 cases with an 
anatomical short stem humeral implant -29 
total replacements and 4 humeral head 
replacements - between 2010 and 2016 

revealed highly satisfactory 
overall results at short to 
mid-term. Unless the final 
results, complications were 
observed in 15% of the 
cases, however, none of 
them was stem related and 
only one (3%) required a 
surgical revision. This 
patient suffered an early 
glenoid-graft component 
dislocation six weeks after 
total shoulder replacement 
due to glenohumeral 
osteoarthritis with a type 
C glenoid according to 
Walch. [15]  Since the 
relatively young patient 
refused reconversion to a 
reverse combination a 
hemi-configuration (with 
pyrocarbon head) was 
performed. This made 
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Figure 1: A patient 1, 80y: x-ray control 5 months after total shoulder 
replacement with uncemented short stem humeral implant showing 
normal position of the humeral head 
B patient 1: CT scans 7 months after index surgery, showing superior 
humeral head migration with intact components

Figure 2: A patient 2, 63y: x-ray controls 2y after total shoulder 
replacement with uncemented short stem humeral component
B patient 2: active range of motion 2y after total shoulder replacement 
with a short stem humeral component

Figure 3: A: patient 3, 75y, bilateral secondary 
glenohumeral osteoarthritis due to hemochromatosis: 
initially total shoulder replacement at the left with 
cemented classic stem and 3 y later total replacement 
right shoulder with uncemented short stem
B: patient 3: bilateral total shoulder replacement 
showing similar active range of motion on both sides 
(left, classic stem, cemented; right, short stem, 
uncemented)

A B

A B

A B



www.asesjournal.com

 4  Acta of Shoulder and Elbow Surgery Volume 2  Issue 2  July - Dec 2017  Page 2-4 | | | | | 

Schulz C. U

stem revision necessary, confirming by the 
way the easy removal option of a short stem 
implant three months after index surgery. 
The other complications (12%) consisted 
of: one intra-operative glenoid fracture at 
time of compaction grafting, that was 
resolved by controlled cementing of the 
inlay, one transient radialis nerve palsy, 
related to the regional block day after 
surgery, one secondary rotator cuff tear 
seven months after surgery – the eighty year 
old patient was painfree and refused a 
reconversion to a reverse – (fig 1a-b) and 
last but not least, one case of postoperative 
stiffness without any prove for infection or 
implant loosening. Despite the 
communicated complications overall 
clinical results are highly satisfactory 

especially in cases of primary osteoarthritis 
of the glenohumeral joint. The vast majority 
of these patients having had a total 
replacement (except two patients) were pain 
free and range of motion at one year of 
follow-up was minimum 150° of elevation, 
50° of external rotation and internal rotation 
(thumb to the back) reaching L2 or more. 
(fig. 2a-b) No clinical difference was 
observed between classic stems and short 
stems as well illustrated in a case of bilateral 
total glenohumeral replacement due to 
hemochromatosis related secondary 
osteoarthritis. (fig. 3a-b). 

Conclusions
The short stem humeral head implant 
combines the long term proven advantages 

of a stem in combination with the advantage 
of easy revision possibilities for both, 
humeral head and glenoid due to 
modularity and reconvertibility. 
Furthermore positioning of a short stem 
humeral implant is more reproducible in 
comparison with resurfacing especially 
relevant in the hemi configuration. In 
contrast, both, cup resurfacing (onlay 
implant) and the inlay partial humeral head 
implant are problematic in glenoid revision 
due to the humeral head in place. Inlay 
technique might have advantages in the 
hemi configuration, however, long term 
studies are required whereas stemless might 
be a primary option for reverse shoulder 
replacements especially in young patients.
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