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Background

In the area of the proximal ulna, the ulnar
nerve is located anatomically very close
to the medial aspect of the coronoid. This
is particularly relevant for osteosynthetic
fracture treatment using a coronoid plate
in the region of the anteromedial facet and
the extra-articularly localized sublime tu-
bercle. In such osteosynthesis, visualizing
and securing thenerve ismandatory, with-
out destabilizing its course in the cubital
tunnel and preventing direct contact to
the plate after successful open reduction
and internal fixation (ORIF) by closing back
the two heads of the flexor carpi ulnaris
(FCU).

Surgical procedure

In the present technique, the ulnar nerve
is left in its course in the cubital tunnel. We
therefore do not split the roof of the cu-
bital tunnel. Primarily, however, the nerve
proximal to the cubital tunnel is exposed
and secured (. Fig. 1a). The ulnar nerve is
relatively easy to identify proximally, as it
can be palpated very well here. Wemerely
accomplish a short exposure in order to
obtain a better view of the joint later. Only
after successful visualizationcantheflexor-
pronator mass be incised safely and thus
improve the view considerably, especially
in muscular patients.

Then, bridging distally to the cubital
tunnel, in our approach, the FCU lodge
is carefully split. The nerve can usually
be palpated, visualized, and protected at
this point (. Fig. 1b). The protection is
important for the ensuing procedure, as
the ulnar nerve lies directly medial to the
coronoid.

In principle, in isolated coronoid treat-
ment, thenerve is held awaydorsally, since
no anterior transposition is performed.
Therefore, there is no mobilization of the
nerveanteriorly, onlya slingingandcareful
holding away in order to perform the cor-
responding osteosynthesis with reduction
and plate application. In our procedure,
the FCU interval is split. In addition, the
complex and/or attachment of the flexor-
pronator mass is detached over a few cen-
timeters, leaving a small protrusion on the
distal humerus for better visualization of
the coronoid (. Fig. 1c). Osteosynthesis
and reduction then follow; the nerve re-
mains in the cubital tunnel the entire time.
The nerve is thus presented at two levels,
proximal and distal to the cubital tunnel.
This description is a novelty regarding ap-
proaches to the coronoid.

Initially, after plate osteosynthesis, the
distally exposed area of the nerve runs
directly along the plate (. Fig. 2a). There-
fore, it is initially of enormous importance
to trace and display the nerve far enough
distally into the FCU. This can cause post-
operative symptoms, especially in flexion
and therefore under tension. Even today,
we still experience bizarre adhesions with
the plate bearing in everyday clinical prac-
tice.

To prevent this, the nerve is carefully
elevatedandthentheFCU interval is closed
again (. Fig. 2b). The closureof themuscle
fascia is a crucial step to adequately cover
the nerve in soft tissue and prevent direct
implant contact.

At the end of the procedure, maximum
flexion is performed to check whether the
nerve continues to run smoothly in the
cubital tunnel and does not show any an-
teriordislocation tendencyover themedial
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Fig. 18 Visualization of the ulnar nerve proximal anddistal to the cubital
tunnel. a Exposure of the ulnar nerve proximal to the cubital tunnel,b ex-
posure of the ulnar nerve distal to the cubital tunnel, c detachment of the
flexor-pronatormass

Fig. 28 Closure of the flexor carpi ulnaris interval to prevent direct plate
contact of the nerve. aAnatomical proximity of the exposed nerve and the
inlying plate bearing,b closure of the FCUinterval, cmaximumflexion to
confirm smooth ulnar nerve running

epicondyle (. Fig. 2c). This should usually
notbe thecase, since the roof of thecubital
tunnel has been left in place.

Postoperative management

Postoperatively, radiological control in
two planes (lateral and anteroposterior)
is mandatory. In addition, compute to-
mography can be performed. To reduce
swelling, we recommend an immobilizing
plaster splint for 5 days in 90° flexion and
neutral position with respect to pro- and
supination. Varus and valgus load in par-
ticular should be avoided until fracture
healing. Subsequently, mobilization of
the elbow should be performed as soon
as possible according to the overhead
motion protocol [5]. Depending on the
pain, maximum flexion is approved in an
active-assist fashion. However, it should
be kept in mind that the ulnar nerve
flattens and stretches during flexion, re-

sulting in increased tensile stress [1]. Care
should be taken to ensure that patients
perform this independently three times
daily in a complete back-flat position.
Attention should also be paid to guide
the affected arm with the healthy arm
and not to perform too many repetitions,
but rather to slowly and continuously
attempt to bring the arm into flexion.
A mobile elbow orthosis (especially for
extension restriction indicated postopera-
tively) can be applied after wound healing
is complete. However, we do not assume
that these orthoses can compensate for
relevant varus and valgus loads.

Discussion

In the technique presented here, the ul-
nar nerve is left completely in the cubital
tunnel and exposed only in two sites and
thus not over its entire distance. Possibly,
this could further reduce the incidence of

postoperative neuropathies, since neurol-
ysis, especially in the cubital tunnel, carries
a considerable risk of destabilizing the ul-
nar nerve [4]. Of course, comparative stud-
ies will be necessary to prove this. Further-
more, our procedure might be faster than
the standard full-thickness imaging, and
thus the operation timemight be reduced.
It should be noted that the procedure pre-
sented here assumes that the nerve runs
physiologically in the cubital tunnel and
no anterior transposition is necessary. The
vascular supply of the ulnar nerve is very
pronounced, particularly in the elbow re-
gion, and has substantial influence on its
vitality [3]. The manipulation involved in
conventional neurolysis damages the vas-
cular supply, and it takes time for the nerve
to become sufficiently re-vascularized [2,
3]. Since we maintain the nerve in situ in
the particularly highly remodeled region
of the cubital tunnel, preservation of the
vascular supplymaybeanother advantage

106 Obere Extremität 2 · 2022



of our procedure. During revision surgery,
we frequently notice that the FCU interval
over the applied plate has been neglected,
leaving the nerve completely unprotected.
Of course, this must be avoided, and suf-
ficient time should be taken to close the
fascia between the plate and the nerve.

Practical conclusion

4 The nerve is left in the cubital tunnel, the
roof is not split, and therefore we do not
take the risk of damage at this location.

4 Our technique may reduce the operating
time, since neurolysis of the nerve does
not have to be performed over the entire
distance.

4 The vascular supply to the nerve within
the cubital tunnel remains intact.

4 The intact cubital tunnel along with the
closed flexor carpi ulnaris interval pro-
tects the nerve from the osteosynthetic
material.

Corresponding address

Fabian Lanzerath
Department of Orthopedic and Trauma
Surgery, University Hospital Cologne
Kerpener Street 62, 50937 Cologne, Germany
fabian.lanzerath1@uk-koeln.de

Funding. Open Access funding enabled and orga-
nized by Projekt DEAL.

Declarations

Conflict of interest. F. Lanzerath, T. Leschinger,
A. Harbrecht, and L.P.Müller declare that theyhave no
competing interests.

For this article no studieswith humanparticipants
or animalswere performedby anyof the authors. All
studiesmentionedwere inaccordancewith theethical
standards indicated in each case.

Open Access. This article is licensedunder a Creative
CommonsAttribution 4.0 International License,which
permits use, sharing, adaptation, distribution and re-
production in anymediumor format, as long as you

give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons li-
cence, and indicate if changesweremade. The images
or other third partymaterial in this article are included
in the article’s Creative Commons licence, unless in-
dicatedotherwise in a credit line to thematerial. If
material is not included in the article’s Creative Com-
mons licence and your intendeduse is not permitted
by statutory regulation or exceeds the permitteduse,
youwill need toobtain permissiondirectly from the
copyright holder. To viewa copyof this licence, visit
http://creativecommons.org/licenses/by/4.0/.

References

1. Apfelberg DB, Larson SJ (1973) Dynamic anatomy
of theulnarnerveat theelbow. PlastReconstrSurg
51:76–81

2. Caillaud M, Richard L, Vallat J-M et al (2019)
Peripheral nerve regeneration and intraneural
revascularization. Neural Regen Res 14:24–33.
https://doi.org/10.4103/1673-5374.243699

3. Lie MXL, HE Q, Hu Z-L et al (2015) Applied
anatomical study of the vascularized ulnar nerve
and itsbloodsupply forcubital tunnel syndromeat
the elbow region. Neural Regen Res 10:141–145.
https://doi.org/10.4103/1673-5374.150723

4. Matzon JL, Lutsky KF, Hoffler CE et al (2016) Risk
factors for ulnar nerve instability resulting in
transposition in patients with cubital tunnel
syndrome. J Hand Surg Am 41:180–183. https://
doi.org/10.1016/j.jhsa.2015.11.014

5. Schreiber JJ, Paul S,Hotchkiss RN,Daluiski A (2015)
Conservativemanagement of elbow dislocations
withanoverheadmotionprotocol. JHandSurgAm
40:515–519. https://doi.org/10.1016/j.jhsa.2014.
11.016

Obere Extremität 2 · 2022 107

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.4103/1673-5374.243699
https://doi.org/10.4103/1673-5374.150723
https://doi.org/10.1016/j.jhsa.2015.11.014
https://doi.org/10.1016/j.jhsa.2015.11.014
https://doi.org/10.1016/j.jhsa.2014.11.016
https://doi.org/10.1016/j.jhsa.2014.11.016

	Securing the ulnar nerve in plate osteosynthesis of the coronoid process: exposure and closure
	Background
	Surgical procedure
	Postoperative management
	Discussion
	Practical conclusion
	Supplementary Information
	References


