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Temporary splint application in extension to prevent ulnar nerve instability
after in situ release

Splint application in extension for ulnar nerve instability
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Abstract

Aim: There is still no definitive consensus on cubital tunnel syndrome (CuTS) surgery, for which various surgical methods have been described. Simple in situ
release (ISR) is preferred in primary CuTS due to the disadvantages of the anterior transposition (AT) technique, such as being more invasive, more extended
surgery duration, particularly devascularization, worsening nerve function, or wound problems. Nevertheless, instability is occasionally observed when the ulnar
nerve comes out of its groove during elbow movements after ISR. In this case, a blocking flap or AT is recommended to protect the nerve in situ. The present
study aims to present the clinical results of temporary extension splint application applied to maintain the ulnar nerve in its groove in patients with instability
noticed after ISR surgery.

Material and Methods: Twenty-two patients with a mean age of 46 years diagnosed with primary CuTS were included in the study. All patients were provided
with an extension splint for two weeks and a commercial cubital tunnel extension splint for two weeks. The mean follow-up time was 20 months.

Results: Clinical outcomes such as Visual Analog Score (VAS), Disabilities of the Arm, Shoulder, and Hand (DASH) questionnaire, pinch strength, grip strength,
2-point discrimination, recovery of motor functions, and functional and aesthetic satisfaction were positive. Only one patient (4.5 %) required secondary
surgery.

Discussion: The simple, temporary extension splinting method is an effective way to address instability that may develop after ISR that is neither time-
consuming nor more invasive.
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Introduction

Cubital tunnel syndrome (CuTS) is the second most common
entrapment neuropathy and can be classified as either primary
(idiopathic) or secondary (deformation, previous surgery, mass)
according to its etiology [1]. Mechanisms such as compression,
traction, and friction are responsible for its pathophysiology
[1,2]. Conservative treatment is initially recommended for
patients with symptoms consistent with CuTS, and surgical
methods are used only in patients with no positive response.
Diverse surgical procedures such as in situ release (ISR), anterior
transposition (AT), and medial epicondylectomy (ME) have
been developed; however, there is no traditional gold standard
technique. Largely similar outcomes have been obtained with
these techniques, as described in many comparative studies
[3]. When the advantages and disadvantages are evaluated,
the current tendency is toward ISR, a simple, effective, low-
morbidity procedure [4]. Elbow hyperflexion, ulnar nerve
instability, and anterior subluxation have been observed in
patients who underwent ISR due to traction and tension,
which are responsible for the etiology of CuTS. The sequelae
of an unstable ulnar nerve are associated with surgical failure
and persistent neuropathy and often require revision surgery
[5]. Nonetheless, it remains unclear how best to manage the
unstable ulnar nerve after in situ decompression. Potential
remedies include creating a new blocking flap and anterior
transposition to protect the nerve in situ [6,7].

In this study, a more straightforward, practical method for
ulnar nerve instability, as detected during preoperative elbow
hyperflexion examination, following ISR temporary splinting, is
applied as an extension where the nerve remains in the correct
anatomical position to preserve the clinical consequences of
this method.

Material and Methods

Approval was acquired from the local institutional ethical
committee, and written informed consent was obtained from
all patients. Patients who presented to a single tertiary referral
hospital with CuTS between January 2017 and January 2020
were included. Since only primary CuTS patients were included
in the study, patients with a history of fracture in the elbow
region, varus-valgus deformity of the elbow, compression due to
a mass, bilateral subluxation before surgery, and an additional
diagnosis of another entrapment neuropathy or surgical release
were excluded from the study.

Technique

Following the application of an Esmarch bandage from the
proximal humerus under regional block or general anesthesia,
the preoperative preparation of the patients was conducted
under shoulder hyperabduction and 90° flexion of the elbow.
After making an incision of approximately 10-12 ¢cm passing
through the center of the olecranon with the medial epicondyle,
the medial antebrachial cutaneous nerve branch was exposed
and preserved. The ulnar nerve was exposed proximally, as this
is more comfortable, and the medial intermuscular septum
and Arcade of Struthers, both potential entrapment areas,
were released. Then, distally, Osborne’s ligament and the
flexor-pronator aponeurosis were released. The nerve was
retained in its bed and not circumferentially dissected by the

surrounding connective tissue. After all releasing procedures
were completed, the elbow was flexed, and the presence of
nerve instability was assessed (Figures 1-2).

In anterior dislocations, the procedure was completed by
applying a splint at an extension angle of approximately 120-
130° that allows wrist movement after the wound closes (Figure
3).

Postoperative Management

The patients were discharged on the same day with oral
analgesics. A dressing change was recommended every 3-4
days. Active-passive elbow full extension and elbow flexion up
to 90° and unrestricted supination-pronation movements were
performed at each dressing change. After approximately two
weeks, the sutures and splint were removed, and a cubital tunnel
splint was initiated. During the day, the splint was released
twice, and passive-active elbow movements were performed
in which the patients did not exceed 90° of flexion. After two
weeks, the cubital tunnel splint application was terminated, and
elbow movements were allowed without restriction. No special
rehabilitation program was applied to any patient except for
the recommended passive and active elbow movements after
surgery.

Clinical Assessment

An independent hand surgeon who did not attend to any of the
operations conducted the final follow-up assessment. Medical
records were evaluated retrospectively. Upon inspection,
intrinsic muscle weakness in hands was classified using the
modified McGowan [8] classification system. According to this
classification, the claw of small finger, inability to cross-index
and middle fingers, positive Froment test, and Wartenberg
sign were classified as central intrinsic atrophy. The inability
to cross the index and long fingers was classified as a positive
Froment test, and the Wartenberg sign was classified as
moderate atrophy. The hand without signs of intrinsic atrophy
was considered normal. The Tinel test, provocation of pain with
the elbow flexion test, and pain levels were evaluated with a
visual analog score (VAS). Functional status was assessed
with the Quick-Disabilities of the Arm, Shoulder, and Hand
(Q-DASH) questionnaire. In all patients, the preoperative and
postoperative findings were compared.

The postoperative elbow range of motion (ROM), two-point
discrimination (2PD), pinch, and grip strength of the patients
were compared with the contralateral side and represented as
a percent (%). Elbow flexion-extension ROMs were measured
with a goniometer. The ulnar nerve flexion compression test
is considered positive if there is numbness, tingling and pain
in the ulnar nerve distribution when the elbow is in maximum
flexion and supination for 60 seconds. Two-point discrimination
(2PD) was measured in the flap area where the best response
is taken and in the fifth finger using Baseline® plastic 2PD
instrument (Baseline, White Plains, NY, USA). The key-pinch
and grip strengths were measured with a Jamar Hydraulic
Hand Dynamometer™ and Pinch Meter (Sammons Preston,
Bolingbrook, IL, USA), and the mean of three trials was utilized
for data analysis.

Patients with pre- and postoperative functional satisfaction
and signs of motor atrophy were graded as very disappointed,
disappointed, somewhat satisfied, satisfied, or very satisfied
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in terms of the change in hand aesthetics. The return of the
patients to their job was recorded. During elbow hyperflexion,
subluxation of the ulnar nerve was noted with palpation.
Statistical Analysis

IBM SPSS Statistics software version 28.0 (IBM Corp., Armonk,
NY, USA) was used for the statistical analyses. Mean, median,
standard deviation, maximum and minimum were used as
descriptive statistical methods. The normality of the distribution
was tested using the Shapiro-Wilk’s test. The Wilcoxon signed-
rank test was applied to groups with non-normal distribution,
whereas the paired t-test was used to compare dependent
groups. The chi-square test was used to compare the groups
with respect to categorical variables. A p-value of less than
0.05 was accepted as statistically significant.

Results

The mean age of 22 patients (12 males, 10 females) was 46.1
years (range: 26 - 72); 12 right, 10 left, and dominant arm
involved 13 patients. The mean time to onset of symptoms
was 11.8 months (range: 6 - 26), and the mean follow-up time

Table 1. Clinical outcomes of the patients in the preoperative
and postoperative periods

Preoperative Postoper:

| 4
1A 3
mMGC* -
1B 9
1l 6
Mild 3
EMG** Moderate 10 =
Severe 8
None 7 17
Atrophy Moderate 9 3
Major 6 2
Positive Tinnel Test 18 2
Positive Elbow Flexion Test 22 0

0.63 (range: 0-2)

VAS*** (range: min max) (p value) 6,4 (range: 5-8)

(p<0,05)
42
40.8 -
Q-DASH**** . _ (range: 0 - 13,6)
(range: 31,8 - 52,5) (p<0,05)
o ' i 0y
Total ROM®° Contralateral side Different % _ 2(0-10)

Mean (min-max)

PrR. e O
2PD Contralateral side % Mean _ 120 (100- 160)

(min-max)

Pinch strength Contralateral side % Mean B 92

(min-max) (range: 80-110)

Grip strength Contralateral side % Mean ~ 923

(min-max) (range: 85-110)
-Very satisfied - 17
-Satisfied - 4

Functional

satisfaction -Somewhat satisfied - -

(22 patients)

-Disappointed 8 1
-Very disappointed 14 =
-Very satisfied - 5
-Satisfied - 4
Aesthetic
satisfaction -Somewhat satisfied - 1
(15 patients)
-Disappointed 5 2
-Very disappointed 10 3

* Modifiye McGowan Classification, ** Electromyography, *** Visual Analogue Score,
****Quick -Disabilities of the Arm, Shoulder, and Hand Questionnaire, ***** Two-Point
Discrimination

after surgery was 20 months (range: 12 - 32). According to the
modified McGowan classification, 4 patients were Type |, 3 were
Type IIA, 9 were Type 1B, and 6 were Type Ill. According to the
electromyographical (EMG) examination, 3 patients were mild,
10 were moderate, 8 were severe, and 1 had no pathological
EMG findings. In the inspection, 6 patients had major atrophy,

Figure 1. Placement of the nerve in the ulna groove with the
extension of the elbow, following in situ release.
White dashed line: Ulnar nerve; %: Medial epicondyle

4

Figure 2. Over the medial epicondyle, ulnar nerve after in-situ
release, while the elbow is in flexion

Figure 3. Long arm splint in semi-extension position
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9 had moderate atrophy findings, and 7 had no internal atrophy
findings. Tinel’s sign was positive in 18 patients, and the elbow
flexion test was positive in all patients. Routinely, all patients
received a similar conservative treatment consisting of oral
anti-inflammatory drug therapy, movement modification, and
a night splint for three months. Patients who did not respond
adequately to conservative treatment were recommended for
surgery.

The mean VAS score significantly improved from 6.4 (range:
5 - 8) to 0.63 (range: O - 2) (p < 0.001). The mean quick-
DASH significantly improved from 40.8 (range: 31.8 - 52,
5) preoperatively to 4.2 (range: O - 13.6) at the final follow-
up (p < 0.001). Postoperative Tinel’s sign was positive in 2
patients. The elbow flexion test was negative in all patients
postoperatively. Compared with the other elbow, the distinction
in total elbow ROM was negligible (2% difference). Compared
with the contralateral side, patients had an average of 92%
(range: 80 - 110) pinch strength and 92.3% (range: 85 - 110)
grip strength. Compared with the five fingertips of the opposite
hand, 2PD was observed to increase by 130% (range: 100 -
160). These results are similar to published studies evaluating
the results of ulnar nerve functions [9]. While 3 of the 6 patients
with major atrophy showed improvement, 7 of the 9 patients
with moderate atrophy showed improvement. One patient with
major atrophy improved to moderate atrophy.

Functionally, before the surgery, 14 patients were very
disappointed, and 8 were disappointed; after the surgery, 17
were very satisfied, 4 were satisfied, and 1 was disappointed.
Of the 15 patients (9 moderate, 6 major) whose aesthetic
satisfaction was questioned preoperatively due to signs of
motor atrophy in their hands, 10 were very disappointed, and
5 were disappointed. Postoperatively, 3 patients were very
disappointed, 2 were disappointed, 1 somewhat satisfied, 4
satisfied, and 5 very satisfied. All patients returned to their jobs
(Table 1) (Figures 1-3).

Complications

After 4 weeks of splint application, instability with elbow
hyperflexion was observed in only one (4.5%) male patient.
This was expressed as a painful snapping sensation felt with
palpation. Improvement was observed following anterior
transposition with secondary surgery. Local wound problem was
observed in one patient, and complete healing was achieved
with oral antibiotic therapy and dressing.

Discussion

Despite being quite common, the treatment of CuTS remains
under debate. Although ISR is preferred for primary CuTS
surgery, AT is applied widely. In ISR, only the sheath and fascia
above the nerve are released, while the nerve remains in its
bed. In contrast, the AT procedure involves circular release
of the nerve from the medial condyle to approximately 5-6
cm proximal and 5-6 cm distal and moving it to a new bed
[10]. This comprehensive release technique comes with
some complications. As is known, nerves are fed externally
and internally [11]. Since the ISR is left in the nerve bed, its
external nutrition is broadly preserved. In AT, on the other hand,
approximately 10-12 cm of circular release process leads to a
loss of external circulation in this segment, the risk of nerve

devascularization, and segmental necrosis [2,12].

Contrary to this view, in the immediate postoperative period
after AT, there may be a relative increase in blood flow, which
significantly reduces within 3-7 days [13]. In addition to this
complication of the AT procedure, which is even discussed and
unclear, there is also the risk of increasing scar formation in
the new bed [14]. With ISR, the external circulation of the nerve
preserved in its bed is less affected, and the surrounding scar
formation is minimized.

Some primary CuTS have instability during ISR surgery. Matzon
et al. reported an instability rate of 12% in their study [14]. In
this case, there are also statements suggesting the AT technique
along with techniques that include creating a blocking flap
that protects the nerve in its bed [2,4]. Since both procedures
require further surgery, we aimed to protect the ulnar nerve in
its bed with a non-invasive, low-morbidity splint technique. This
technique includes preventing nerve instability by the formation
of some pseudo-sheath. As such, instability only persisted in
one patient (8%), and AT was applied secondarily. Based on our
clinical results, it can be concluded that this method is effective,
with a 92% success rate.

The main population of this study consisted of patients with
subluxation after ISR. How much nerve subluxation will lead to
problems has not been determined in the literature. The first
objective classification on this subject was developed by Tang.
They recommend the blocking flap technique for early-stage
instability, while AT was recommended for gross instability [6].
In this study, instability grading was not performed, and the
presence of instability was assumed as anterior dislocation of
the nerve out of the ulnar groove and over the medial epicondyle
with elbow flexion over 90° during the examination, and AT was
not applied in any of the patients.

Surgical time was not evaluated in this study, but our technique
has the advantage of creating a new blocking flap in less time
than AT, except for an additional splint of 3-5 minutes. The
most pertinent limitation of our approach is that the application
of a splint for approximately 1 month can be irritating for the
patients and may limit movement. No restriction of motion was
observed in any of our patients. We attribute this to the fact
that splint application was not continued for long enough to
develop movement restriction, and passive elbow movements
were performed intermittently during dressing changes. A
large series study investigating the risk factors for ulnar nerve
instability found that the male sex and younger age might
cause stronger tricep contraction and, therefore, may be the
strongest predictor of instability [14]. In this study, 12 out of
22 patients were male, and the mean age was 46 years. Our
results do not support that the male sex and younger age have
a higher risk.

This study has some limitations such as its retrospective
nature, the limited number of patients for this common surgical
pathology, and short- to medium-term follow-up results.
Providing long-term results with a larger number of patients
will contribute more to the field.

Conclusions

In CuTS, which is particularly common and contains debates that
have not yet been clarified, the most preferred surgical method
is in situ release, while AT with higher complications is preferred
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less frequently. In the frequent surgical treatment of CuTS, AT
is less preferred because it is more prone to complications. For
ulnar nerve instability seen following ISR, it is a method that we
could recommend in the light of the positive clinical results we
have obtained with temporary extension splinting in temporary
extension that does not require additional surgical intervention,
despite some techniques that protect the nerve in place or AT
recommendations in the literature. Temporary splint in extension
as an alternative to AT in ulnar nerve instability following ISR is
a practical method that generates positive results.
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