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SUMMARY

Introduction. Total elbow arthroplasty (TEA) is a relatively infrequent orthopedic procedure
compared to other types of arthroplasty operations, such as knee and hip replacements.
To date, the indications have expanded to include non-synthesizable distal humerus joint
fractures, osteoarthritis, and post-traumatic arthritis.

Case presentation. A 75-year-old woman presented to the emergency room following an
accidental fall at home. Radiographic control revealed a distal diaphyseal fracture of the hu-
merus on the left with complete paralysis of the radial nerve and mobilization of the ulnar stem
of the TEA on the right. It was decided for an initial reduction and synthesis of the left distal
humerus fracture with a plate and screws and subsequent partial revision surgery of the TEA.
In the following two weeks of follow-up, significant skin distress generated by the apex of the
ulnar stem was observed. We proceeded with synthesis and partial reconstruction of the ulna
with cadaver bone and plate and screws before the definitive operation. After approximately
3 months, we proceeded with the definitive operation to remove the fixation devices and re-
vision of the ulnar component of the TEA. At 12 months of follow-up, the patient had excellent
results with a slight deficit in extension and flexion, without painful symptoms.

Conclusions. TEA revision is an increasingly frequent intervention. This is due to the grad-
ual increase in primary implants, but also due to the expansion of surgical indications. The
main causes of revision are component loosening and post-trauma periprosthetic frac-
tures. In the present case, the revision surgery of the ulnar component of a TEA with a cus-
tom-made stem was associated with satisfactory clinical and radiographic results through-
out follow-up. There are few articles in the literature dealing with this topic. To date, revision
of TEA is still a challenge due to the complexity of the operation and related complications.
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Introduction

Total elbow arthroplasty (TEA) is a relatively infrequent orthopedic procedure
compared to other types of arthroplasty procedures, such as knee and hip replace-
ments !. It was initially indicated as a treatment to manage end-stage rheumatoid
arthritis 2. To date, the indications have expanded to include non-synthesizable
distal humerus joint fractures, osteoarthritis, and post-traumatic arthritis *''. The
design of TEA systems has evolved in recent decades. The first TEA was described
in 1972 by Dee who reported the results of this intervention in patients with rheu-
matoid arthritis 2. We present a case of mobilization of the ulnar component of a
post-traumatic TEA with in-depth analysis of the surgical management and the
results at the follow-up.
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Case presentation

A 75-year-old woman presented to the emergency room of Ol-
iveto Citra Hospital (SA, Italy) following an accidental fall in a
domestic environment. The patient, suffering from rheumatoid
arthritis, has a reverse shoulder prosthesis and TEA on the right
for 5 years. Clinically there is widespread edema and ecchy-

mosis in the distal third of the left humerus with pain on palpa-
tion and total functional impotence. On the right, there is pain
referred to palpation of the ulnar region of the middle third of
the forearm. Following diagnostic investigations, a distal di-
aphyseal fracture of the humerus on the left was found with
complete paralysis of the radial nerve (Fig. 1) and mobilization
of the ulnar stem of the TEA on the right (Fig. 2).

Figure 1. Left distal humerus shaft fracture with complete radial nerve paralysis.

Figure 2. Mobilization of the ulnar stem.

Operative planning consisted of two phases:

e first phase: reduction and synthesis of the fracture of the
left distal humerus with a plate and screws (Fig. 3) with
exploration of the radial nerve, which was incarcerated in
the fracture site but intact throughout its course (Fig. 4);

* second phase: partial revision surgery of the elbow with
replacement of the ulnar component with a custom-made
stem (waiting time 3 months).

In the following two weeks of follow-up, it was observed
that the apex of the ulnar stem generated increasingly greater
skin distress, with identification of the same on palpation of
the middle third of the forearm (Fig. 5). For this reason, we
proceeded with synthesis and partial reconstruction of the ulna
with cadaver bone and plate and screws before the definitive
surgery (Fig. 6). Numerous intra-operative swabs were taken
to exclude the risk of infection of the implant.

After approximately 3 months, following further radio-

graphic planning and an excellent post-operative recovery,

we proceeded with the definitive operation of removal of the
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Figure 3. Reduction and fixation of the left distal humerus fracture with plate and screw.

Figure 4. Exploration of the radial nerve, intact throughout its course.

prosthetic implant and fixation devices, and custom-made  en by the need to have a longer than standard ulnar stem.
prosthetic revision with a 160 mm cemented ulnar stem  The revision stem has, upon our request, anchoring holes
(Fig. 7). The request for a custom-made ulnar stem was giv-  for the triceps brachii with high-strength wires (Fig. 8A-B).
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Figure 5. Apex of the ulnar shaft outside the medullary  Figure 7. Custom-made ulnar stem: proximally, anchor
canal of the ulna. holes for the triceps brachii.

Figure 6. Partial reconstruction of the ulna with cadaver bone, plate and screws.
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Figure 8. A) removal of the old ulnar stem and screw plate: on the right, note the good osteo-integration of the
cadaveric bone splint and the regularization osteotomy of the ulnar region; B) preparation of the ulnar canal and
implantation of the custom-made stem: on the right, note the holes for anchoring the triceps brachii.
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During the definitive operation, good osteo-integration of  at 1, 3 and 6 months showed satisfactory results. At 12 months
the previously implanted cadaver ulnar bone splint was ob-  of follow-up, the radiographic checks were optimal (Fig. 9A)
served. and the patient presented clinically an extension deficit of 15°
Post-operative radiographic checks showed good positioning of ~ and 10° degrees of flexion, without painful symptoms and no
the prosthetic components. Clinical and radiographic controls  limitations in daily living activities.

Figure 9. A) radiographic check-up at 12 months; B) clinical check-up at 12 months, slight deficit in flexion and ex-
tension of the right elbow without painful symptoms.
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Discussion

TEA is a relatively infrequent procedure compared to oth-
er types of arthroplasty procedures, and has higher rates
of complication compared to other arthroplasty interven-
tions '2. To date, with the increase in TEA implants, the risk
of short and long-term complications has also increased '*
15, The most important complications are infections, aseptic
mobilization, instability and periprosthetic fractures !*!¢
20, Complications are observed more frequently in obese,
smoking, and young patients, as well as those with numer-
ous comorbidities >'*’. There are few studies in the literature
discussing this topic on many patients. Peretta et al. * stud-
ied the main causes of revision TEA in a cohort of 102 pri-
mary implants in 82 patients, observed over approximately
25 years. The revision rate of the prosthetic implant was
41% (42 of 102). The main cause of revision was the loos-
ening of the prosthetic components, present in about half
of the cases. The next most common cause is trauma. Ac-
cording to their study, the average duration of the implant
is approximately 5 years. Gill and Morrey *® in their study
of 69 patients reported different values, with a survival per-
centage of TEA of 94.4% at 5 years and 92.4% at 10 years.
It is stated in the literature that primary implant failure rates
are higher in traumatic cases than in arthritic cases 2¢2°3,
Our case mirrors what is also described in the literature.
The patient had undergone TEA surgery 5 years prior. She
had rheumatoid arthritis, a major indication for surgical
treatment. She presented a mobilization of the post-traumat-
ic ulnar component. At our follow-up, although short (12
months), the patient showed excellent results such as lack of
pain and near complete recovery of elbow mobility.

Conclusions

TEA revision is an increasingly frequent intervention. This is
due to the gradual increase in primary implants, also due to the
expansion of surgical indications. The main causes of revision
are component loosening and post-trauma periprosthetic frac-
tures. In our case, revision surgery of the ulnar component of
a TEA with a custom-made stem showed satisfactory clinical
and radiographic results throughout follow-up. There are few
articles in the literature dealing with this topic. To date, revi-
sion of TEA is still a challenge due to the complexity of the
operation and related complications.

Conflict of interest statement
The authors declare no conflict of interest.

Funding
This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Elbow prosthesis revision with custom-made ulnar stem.

Author contributions

GA, GT: writing — original draft, writing — review & editing,
study selection, data collection and extraction, risk of study
bias assessment; FM: writing — original draft, study selection,
data collection; AA: writing — original draft, writing — review
& editing; GV writing — original draft, writing — review & ed-
iting; GC: writing — original draft, writing — review & editing,
final approval. All authors: final approval.

Ethical consideration

This study was approved by the Institutional Ethics Committee
(ASL SALERNO, P.O. Oliveto Citra). The research was con-
ducted ethically, with all study procedures being performed in
accordance with the requirements of the World Medical As-
sociation’s Declaration of Helsinki. Written informed consent
was obtained from each participant/patient for study participa-
tion and data publication.

References

' Prkic A, de Vos MJ, Wagener ML, et al. Total elbow arthroplas-
ty: why and how. JBJS 2017;7:ES5. https://doi.org/10.2106/jbjs.
St.16.00087

Dee R. Total replacement arthroplasty of the elbow for rheuma-

toid arthritis. J Bone Joint Surg Br 1972;54:88-95.

3 Broberg MA, Morrey BF. Results of delayed excision of the radial
head after fracture. J Bone Joint Surg Am 1986;68:669-674.

4 Giannicola G, Sacchetti FM, Antonietti G, et al. Radial head,
radiocapitellar and total elbow arthroplasties: a review of recent
literature. Injury 2014;45:428-436. https://doi.org/10.1016/].
injury.2013.09.019

5 Hackl M, Miiller LP, Leschinger T, et al. Total elbow arthroplas-

ty in traumatic and post-traumatic bone defects. Der Orthopade

2017;46:990-1000. https://doi.org/10.1007/s00132-017-3493-4

Lami D, Chivot M, Caubere A, et al. First-line management of

distal humerus fracture by total elbow arthroplasty in geriatric

traumatology: results in a 21-patient series at a minimum 2years’
follow-up. Orthop Traumatol Surg Res 2017;103:891-897. https://
doi.org/10.1016/j.0tsr.2017.06.009

Mansat P, Bonnevialle N, Rongieres M, et al. The role of total

elbow arthroplasty in traumatology. Orthop Traumatol Surg

Res 2014;100(Suppl 6):S293-S298. https://doi.org/10.1016/].

otsr.2014.06.008

Pogliacomi F, Schiavi P, Defilippo M, et al. Total elbow arthro-

plasty following complex fractures of the distal humerus: results

in patients over 65 years of age. Acta Biomedica Atenei Parmensis
2016;87:148-155

Pooley J, Salvador Carreno J. Total elbow joint replacement for

fractures in the elderly — functional and radiological outcomes.

Injury 2015;46(Suppl 5):S37-S42. https://doi.org/10.1016/j.

injury.2015.08.011

10" Rajaee SS, Lin CA, Moon CN. Primary total elbow arthroplas-
ty for distal humeral fractures in elderly patients: a nationwide
analysis. J Shoulder Elbow Surg 2016;25:1854-1860. https://doi.
org/10.1016/j.jse.2016.05.030

13


https://doi.org/10.2106/jbjs.St.16.00087
https://doi.org/10.2106/jbjs.St.16.00087
https://doi.org/10.1016/j.injury.2013.09.019
https://doi.org/10.1016/j.injury.2013.09.019
https://doi.org/10.1007/s00132-017-3493-4
https://doi.org/10.1016/j.otsr.2017.06.009
https://doi.org/10.1016/j.otsr.2017.06.009
https://doi.org/10.1016/j.otsr.2014.06.008
https://doi.org/10.1016/j.otsr.2014.06.008
https://doi.org/10.1016/j.injury.2015.08.011
https://doi.org/10.1016/j.injury.2015.08.011
https://doi.org/10.1016/j.jse.2016.05.030
https://doi.org/10.1016/j.jse.2016.05.030

G. Asparago et al.

20

21

14

Schoch BS, Werthel JD, Sanchez-Sotelo J, et al. Total elbow
arthroplasty for primary osteoarthritis. J Shoulder Elbow Surg
2017;26:1355-1359. https://doi.org/10.1016/j.jse.2017.04.003
Ramirez MA, Cheung EV, Murthi AM. Revision total elbow ar-
throplasty. J Am Acad Orthop Surg 2017;25:E166-E174. https://
doi.org/10.5435/jaaos-d-15-00479

Klug A, Gramlich Y, Buckup J, et al. Trends in total elbow ar-
throplasty: a nationwide analysis in Germany from 2005 to
2014. Int Orthop 2018;42:883-889. https://doi.org/10.1007/
500264-018-3818-x

Krukhaug Y, Hallan G, Dybvik E, et al. A survivorship study of
838 total elbow replacements: a report from the Norwegian Arthro-
plasty Register 1994-2016. J Shoulder Elbow Surg 2018;27:260-
269. https://doi.org/10.1016/j.jse.2017.10.018

Zhang D, Chen N. Total elbow arthroplasty. J Hand Surg
2019;44:487-495. https://doi.org/10.1016/j.jhsa.2018.11.005
Brinkman JM, de Vos MJ, Eygendaal D. Failure mechanisms in
uncemented Kudo type 5 elbow prosthesis in patients with rheu-
matoid arthritis: 7 of 49 ulnar components revised because of
loosening after 2-10 years. Acta orthopaedica 2007;78:263-270.
https://doi.org/10.1080/17453670710013780

Kim HJ, Kim JY, Kee YM, et al. Total elbow arthroplasty under
unfavourable soft tissue conditions. Int Orthop 2018;42:367-374.
https://doi.org/10.1007/s00264-017-3704-y

Kim JM, Mudgal CS, Konopka JF, et al. Complications of total
elbow arthroplasty. J Am Acad Orthop Surg 2011;19:328-339.
https://doi.org/10.5435/00124635-201106000-00003

Park SE, Kim JY, Cho SW, et al. Complications and revision
rate compared by type of total elbow arthroplasty. J Shoul-
der Elbow Surg 2013;22:1121-1127. https://doi.org/10.1016/].
jse.2013.03.003

Toulemonde J, Ancelin D, Azoulay V, et al. Complications and
revisions after semi-constrained total elbow arthroplasty: a mo-
no-centre analysis of one hundred cases. Int Orthop 2016;40:73-
80. https://doi.org/10.1007/s00264-015-3008-z

Prkic A, Welsink C, The B, et al. Why does total elbow arthro-
plasty fail today? A systematic review of recent literature. Arch

22

24

25

26

27

28

29

30

Orthop Trauma Surg 2017;137:761-769. https://doi.org/10.1007/
s00402-017-2687-x

Schoch B, Wong J, Abboud J, et al. Results of total elbow arthro-
plasty in patients less than 50 years old. J Hand Surg 2017;42:797-
802. https://doi.org/10.1016/j.jhsa.2017.06.101

Celli A, Morrey BF. Total elbow arthroplasty in patients forty
years of age or less. J Bone Joint Surg Am 2009;91:1414-1418.
https://doi.org/10.2106/jbjs.G.00329

Kwak JM, Kholinne E, Sun Y, et al. Clinical results of revision
total elbow arthroplasty: comparison of infected and non-infected
total elbow arthroplasty. Int Orthop 2019;43:1421-1427. https://
doi.org/10.1007/s00264-018-4267-2

Farnsworth CW, Schott EM, Benvie AM, et al. Obesity/type 2 di-
abetes increases inflammation, periosteal reactive bone formation,
and osteolysis during Staphylococcus aureus implant-associated
bone infection. J Orthop Res 2018;36:1614-1623. https://doi.
org/10.1002/jor.23831

Perretta D, van Leeuwen WF, Dyer G, et al. Risk factors for re-
operation after total elbow arthroplasty. J Shoulder Elbow Surg
2017;26:824-829. https://doi.org/10.1016/j.jse.2016.12.064
Griffin JW, Werner BC, Gwathmey FW, et al. Obesity is associ-
ated with increased postoperative complications after total elbow
arthroplasty. J Shoulder Elbow Surg 2015;24:1594-1601. https:/
doi.org/10.1016/j.jse.2015.06.016

Gill DR, Morrey BF. The Coonrad-Morrey total elbow arthroplas-
ty in patients who have rheumatoid arthritis. A ten to fifteen-year
follow-up study. J Bone Joint Surg Am 1998;80:1327-1335.
https://doi.org/10.2106/00004623-199809000-00012

Kraay M, Figgie M, Inglis A, et al. Primary semiconstrained
total elbow arthroplasty. Survival analysis of 113 consecu-
tive cases. J Bone Joint Surg Br 1994;76:636-640. https://doi.
org/10.1302/0301-620x.76b4.8027155

Plaschke HC, Thillemann TM, Brorson S, et al. Implant survival
after total elbow arthroplasty: a retrospective study of 324 pro-
cedures performed from 1980 to 2008. J Shoulder Elbow Surg
2014;23:829-836. https://doi.org/10.1016/j.jse.2014.02.001


https://doi.org/10.1016/j.jse.2017.04.003
https://doi.org/10.5435/jaaos-d-15-00479
https://doi.org/10.5435/jaaos-d-15-00479
https://doi.org/10.1007/s00264-018-3818-x
https://doi.org/10.1007/s00264-018-3818-x
https://doi.org/10.1016/j.jse.2017.10.018
https://doi.org/10.1016/j.jhsa.2018.11.005
https://doi.org/10.1080/17453670710013780
https://doi.org/10.1007/s00264-017-3704-y
https://doi.org/10.5435/00124635-201106000-00003
https://doi.org/10.1016/j.jse.2013.03.003
https://doi.org/10.1016/j.jse.2013.03.003
https://doi.org/10.1007/s00264-015-3008-z
https://doi.org/10.1007/s00402-017-2687-x
https://doi.org/10.1007/s00402-017-2687-x
https://doi.org/10.1016/j.jhsa.2017.06.101
https://doi.org/10.2106/jbjs.G.00329
https://doi.org/10.1007/s00264-018-4267-2
https://doi.org/10.1007/s00264-018-4267-2
https://doi.org/10.1016/j.jse.2016.12.064
https://doi.org/10.1016/j.jse.2015.06.016
https://doi.org/10.1016/j.jse.2015.06.016
https://doi.org/10.2106/00004623-199809000-00012
https://doi.org/10.1302/0301-620x.76b4.8027155
https://doi.org/10.1302/0301-620x.76b4.8027155
https://doi.org/10.1016/j.jse.2014.02.001

