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Background: Compromised sleep is a known phenomenon with compressive neuropathies such as carpal
tunnel syndrome. However, the prevalence of sleep disturbance with cubital tunnel syndrome (CuTS) and
the effect on sleep after ulnar nerve decompression are not well understood. We hypothesized that CuTS
results in sleep disturbances and that decompression surgery would result in improvement in overall sleep
quality.
Methods: Consecutive patients with electrodiagnostic-proven CuTS indicated for decompression were pro-
spectively enrolled. Demographic data, McGowan grade, electrodiagnostic (electromyography) severity,
visual analog scale pain score, the 11-item version of the Disabilities of the Arm, Shoulder and Hand ques-
tionnaire, and the Insomnia Severity Index scale data were collected preoperatively and at 2 weeks and 3
months postoperatively.
Results: There were 145 patients enrolled, with 97% available at 2 weeks and 72% available at the final
3-month follow-up. Surgical decompression procedures consisted of 102 in situ releases and 43 transpo-
sitions. The average preoperative Insomnia Severity Index score for the entire cohort was 10.7, above the
threshold for a diagnosis of insomnia, which subsequently improved to 4.1 by final follow-up postopera-
tively, consistent with resolution of the insomnia. There was no difference in the extent of sleep improvement
between in situ decompression and transposition. Similarly, electromyography severity and McGowan grade
also did not appear to significantly affect the extent of sleep improvement.
Conclusion: CuTS decompression surgery, irrespective of surgical type and preoperative severity, re-
sulted in improvement in sleep by the 3 month postoperative visit.
Level of evidence: Level IV; Case Series; Treatment Study
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Poor sleep affects overall patient health and accounts for
socioeconomic costs from reduced daytime functionality and
health-related costs.2,5,6,17 Sleep disturbance is a common
symptom of patients with upper extremity disorders, and in-
formation regarding the effect of surgical interventions may
lead to overall disability improvement and patient satisfac-
tion. Although the relationship between sleep and upper
extremity disability is complex, psychosocial factors popular
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in patient-reported outcome measures, including pain inter-
ference and adaptiveness, may be affected by poor sleep and
vice versa.3,14 In animal models, sleep deprivation is linked
to an increase neuropathic pain with median nerve injury.6

Considering all this, the effects of sleep disturbance are rel-
evant to both patients and surgeons.

Sleep disturbance has been well studied in carpal tunnel
syndrome, but there is no literature relating sleep distur-
bance in cubital tunnel syndrome (CuTS) or the effect of
decompressive surgery on sleep quality.2,3,13,18

A direct correlation has been found between functional im-
pairment from carpal tunnel syndrome and poor sleep, with
as many as 78% of carpal tunnel syndrome patients having
poor sleep.13 Tulipan et al18 evaluated the effects of carpal
tunnel syndrome and subsequent decompression on sleep
quality. Mean outcome scores for patients with carpal tunnel
syndrome met the threshold for a clinical diagnosis of in-
somnia. Patients demonstrated improvement in the Insomnia
Severity Index (ISI) and the 11-item version of the Disabili-
ties of the Arm, Shoulder and Hand Questionnaire
(QuickDASH).

To better understand the relationship between CuTS and
sleep, a prospective study was conducted to determine the pres-
ence of any sleep disturbance and the effect of decompression
on sleep quality. The primary study hypothesis was that CuTS
would result in sleep disturbance as measured by preopera-
tive ISI scores. The secondary study hypothesis was that CuTS
decompression surgery would result in improved sleep quality
by 3 months.

Materials and methods

A prospective cohort study was performed. All patients under-
going cubital tunnel release surgery were consecutively and
prospectively enrolled. Inclusion criteria included age older than 18
years, a clinical diagnosis of CuTS, and offered open surgery with
in situ ulnar nerve release or transposition. Exclusion criteria in-
cluded ulnar nerve decompression with or after acute elbow trauma
and endoscopic cubital tunnel release. The participating surgeons
indicated patients for decompression surgery based on clinical ex-
amination, electrodiagnostic findings, and discussion of surgical and
nonsurgical treatment options.

Demographics and insurance data were collected. QuickDASH
questionnaires and visual analog scale (VAS) pain scores were
collected at time of enrollment preoperatively when the decision
was made for surgery and then at every postoperative visit. A
preoperative McGowan grade was determined by the treating
surgeon preoperatively. Purely sensory symptoms without motor
weakness was given a grade of I, sensory loss and weakness of
intrinsic hand muscles without atrophy was given a grade of II,
and both sensory loss and intrinsic muscle wasting was given a
grade of III.11

The ISI is a validated and reliable questionnaire to evaluate
sleep disturbance in research (Fig. 1).1,12,18,20 The scale includes 7
categories of sleep: (1) difficulty falling asleep, (2) difficulty staying
asleep, (3) problems waking up too early, (4) satisfaction with
sleep pattern, (5) noticeability of sleep disturbance by others, (6)

distress from sleep pattern, and (7) effect of sleep pattern with
daily living, including memory, mood, and concentration. Patients
answer these question on a scale of 1 (no symptoms) to 4 (severe
symptoms). A total score of 10 points is considered a threshold for
insomnia.12 A decrease of 6 points or more represents a clinically
important difference.20

All operations were performed by fellowship-trained orthope-
dic hand surgeons (J.A., G.G., C.J., W.K., F.L, M.R., R.R.T., M.W.,
and A.M.I.) on an outpatient basis. Patients underwent in situ ulnar
nerve decompression or transposition subcutaneously or
submuscularly according to clinical examination and surgeon dis-
cretion. After being enrolled preoperatively when the patient consented
for surgery, all patients were evaluated postoperatively, at 2 weeks,
and 3 months for re-evaluation and complete questionnaires. Scores
on QuickDASH, ISI, and VAS were tabulated, and statistical anal-
ysis was performed.

To determine whether there was significant improvement over
time, repeated-measures analysis of variance via mixed models was
conducted with a main effect for time for QuickDASH, ISI, and VAS
of pain scores separately. The repeated-measures analysis of vari-
ance analysis was rerun including a main effect for time and
McGowan stage, EMG severity, surgery type, and insurance, as well
as their interaction. The model was adjusted for group baseline dif-
ferences. All significant effects were followed by Bonferroni-
corrected post hoc tests for the number of comparisons. Results were
considered significant at P < .05 (2-tailed) and marginally signifi-
cant at P < .10. Finally, square root values were used in all mixed
model analysis to normalize scores. Raw scores are presented. All
analyses were conducted using SPSS 23 software (IBM, Armonk,
NY, USA).

Results

The study enrolled 145 patients undergoing CuTS decom-
pression procedures. The patients (58% women, 42% men)
were a mean age of 55 years (range, 22-88 years). The pro-
cedures in 23 patients (15.6%) were workers’ compensation
(WC) insurance cases. The decompression surgery tech-
nique used consisted of 102 in situ releases (70%) and 43
(30%) transpositions. Postoperatively, 97% of patients were
available at 2 weeks, and 72% were available at the final
3-month follow-up visit.

Subgroup analysis of ISI scores is provided in Table I.
The average preoperative ISI for the entire cohort was 10.7,
above the threshold for a diagnosis of insomnia, and signifi-
cantly improved postoperatively from baseline to 7.6 at 2
weeks and to 4.1 at 3 months (P < .001). Clinically impor-
tant improvement of at least 6 points occurred by the 3-month
follow-up, ultimately resulting in resolution of preoperative
insomnia. There was no significant difference between in
situ decompression and transposition on ISI scores (P = .528).
Preoperative EMG severity and McGowan grade did not
affect ISI scores. The WC insurance patients reported higher
average preoperative ISI scores than the average for the
entire cohort (13.1 vs. 10.7). WC patients also reported
marginally higher average ISI scores at all assessments than
the average for the entire cohort (P = .09) and showed less
improvement.
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Subgroup analysis of QuickDASH scores is provided in
Table II. The average preoperative QuickDASH score was 41.4
for the cohort. Scores increased at the 2-week visit to 45.5
and improved at 3 months to 20.5, at which point the im-
provement was significant (P < .001). The difference in
improvement between in situ vs. transposition on QuickDASH
scores was not significant (P = .682). There was no signifi-
cant interaction of EMG severity (P = .695) or of McGowan
grade (P = .795) on QuickDASH scores. WC patients re-
ported higher preoperative QuickDASH scores of 45.7 and
also reported marginally higher average QuickDASH scores
at all assessments than the average for the entire cohort
(P = .076).

Subgroup analysis of VAS pain scores is provided in
Table III. The average preoperative pain score was 4.45,
improved at 2 weeks, and further improved at 3 months to
1.7 (P < .003). There was no difference between in situ
decompression vs. transposition on pain scores (P = .560).
There was no significant interaction of EMG severity
(P = .964) or of McGowan grade on pain scores (P = .143).

There was no significant interaction of WC status on pain
scores (P = .848).

Discussion

Sleep disturbance is a well-known phenomenon with carpal
tunnel syndrome and CuTS. Carpal tunnel syndrome symp-
toms are aggravated during sleep and are known to disturb
sleep.10,19 A previous study by this group demonstrated the
relationship between insomnia and carpal tunnel decompres-
sion surgery.18 In that study, preoperative ISI scores met
thresholds for insomnia and improved to normal limits, with
clinically important difference occurring by the 2-week post-
operative visit.

Rubin et al15 performed a controlled comparison study of
carpal tunnel syndrome patients undergoing nighttime bracing
and decompressive surgery. The results revealed improve-
ment in ISI scores with both nighttime bracing and surgery,
but surgery yielded greater improved ISI scores compared with

Figure 1 Insomnia Severity Index.
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bracing. For similar reasons, sleeping positions may exac-
erbate CuTS and interfere with regular sleep patterns, leading
to insomnia. Whereas the effect is well studied in carpal tunnel
syndrome, less is known about the effects of CuTS on sleep
patterns.3,13,18

Currently, there is no published research that describes the
effects of CuTS decompression surgery on sleep patterns. In
this study, we hypothesized that patients with CuTS would
experience significant sleep disturbance and that sleep quality
would improve after cubital tunnel decompression. We ana-
lyzed patient sleep patterns using a validated and reliable
insomnia questionnaire to demonstrate the effect of CuTS on
sleep. Average ISI scores improved from a preoperative thresh-
old for “insomnia” to values considered “normal sleep”
postoperatively. Clinically important sleep improvement was
seen at 3 months postoperatively, although mean scores also
significantly improved even at 2 weeks.

Sleep improvement occurs within 2 weeks after carpal
tunnel release but occurs later after cubital tunnel decom-
pression surgery.18 The improvement coincided with
improvements in pain and QuickDASH scores at the final
follow-up, indicating overall improvement in disability after
decompression surgery. Patients with worse preoperative EMG
severity or McGowan grade did not experience more sleep
disturbance. This is consistent with previous studies of EMG
and McGowan grades failing to predict CuTS outcomes.3,14

Although the average ISI and pain scores improved at each
postoperative visit, the average QuickDASH scores did not
significantly improve until the 3-month postoperative period.
This finding can be explained by the functional limitations
of the postoperative state and the postoperative dressing and
immobilization, such as difficulty washing the back and rec-
reational use. The benefit of ulnar nerve decompression may
require longer than 2 weeks to truly manifest. Indeed, scores
improved by more than 20 points at final follow-up, indicat-
ing a meaningful improvement in upper extremity disability
with CuTS decompression surgery.3 VAS pain scores signifi-
cantly improved for the cohort at the 2-week assessment and
further improved at 3 months.

The surgery type did not significantly affect QuickDASH,
VAS pain, or ISI scores, consistent with meta-analyses com-
paring outcomes of in situ vs. transposition ulnar nerve
decompression.8,21 Henn et al16 similarly found no signifi-
cant difference in VAS pain score improvement between in
situ decompression and transposition when indicated in young
patients.

WC patients demonstrated less improvement in mean ISI
and QuickDASH compared with the entire cohort, but pain
scores did not differ significantly. Mean preoperative values
of ISI and QuickDASH were all greater than mean scores for
the entire cohort preoperatively. Although the sample size of

Table I ISI scores preoperatively, postoperatively, and at
3-month intervals

Variable Pre-op No. First
POV

No. 3 mo No. P

All* 10.63 128 7.60 112 4.13 78 <.001
Decompression† 10.81 91 7.89 80 3.98 54 .528
Transposition† 10.47 34 7.03 31 4.46 24
Electromyography

Mild‡ 11.71 17 8.94 17 3.10 10 .635
Moderate‡ 11.51 53 8.47 45 5.47 30
Severe‡ 8.67 42 6.03 38 3.39 31

McGowan grade
I§ 11.46 41 7.87 39 3.76 25 .143
II§ 12.23 48 10.53 38 5.44 27
III§ 6.76 29 2.77 26 3.20 20

WC|| 13.21 19 9.61 18 4.83 12 .168
Non-WC 10.09 86 6.89 73 4.32 50

ISI, Insomnia Severity Index; POV, postoperative visit; WC, workers’
compensation.
* P values are reported for the main effect of time on ISI scores.
† P values are reported for the main effect of in situ decompression

vs. transposition over time.
‡ P values are reported for the main effect of electromyography se-

verity (mild vs. moderate vs. severe) over time.
§ P values are reported for the main effect of McGowan grade (I vs. II

vs. III) over time.
|| P values are reported for the main effect of insurance type (WC in-

surance vs. non-WC insurance) over time.

Table II QuickDASH scores preoperatively, postoperatively, and
at 3-month intervals

Variable Pre-op No. First
POV

No. 3 mo No. P

All* 41.38 138 45.47 105 20.84 77 <.001
Decompression† 41.16 95 47.11 73 18.50 51 .682
Transposition† 43.06 39 42.67 31 25.50 26
Electromyography

Mild‡ 38.24 17 47.83 16 19.75 10 .695
Moderate‡ 40.63 56 45.86 39 18.34 30
Severe‡ 42.19 48 42.96 38 23.14 31

McGowan grade
I§ 37.84 44 44.82 33 21.06 24 .755
II§ 45.93 53 49.86 40 21.64 25
III§ 38.69 30 38.03 25 20.49 22

WC|| 45.70 21 49.06 18 28.15 15 .895
Non-WC 39.49 90 43.02 70 18.70 46

QuickDASH, 11-item version of the Disabilities of the Arm, Shoulder and
Hand; POV, postoperative visit; WC, workers’ compensation.
* P values are reported for the main effect of time on QuickDASH scores.

Post hoc tests indicate that there was no difference between preoper-
ative and first postoperative intervals but significant difference between
postoperative and 3-month intervals.

† P values are reported for the main effect of in situ decompression
vs. transposition over time.

‡ P values are reported for the main effect of electromyography se-
verity (mild vs. moderate vs. severe) over time.

§ P values are reported for the main effect of McGowan grade (I vs. II
vs. III) over time.

|| P values are reported for the main effect of insurance type (WC in-
surance vs. non-WC) over time.
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this subgroup is small, this finding is consistent with other
studies, including those involving carpal tunnel and cubital
tunnel decompression surgery.4,7

Another finding is the late presentation of CuTS. Most pa-
tients had developed intrinsic weakness indicated by McGowan
grades II or III (n = 83) vs. McGowan grade I (n = 44). This
is consistent with reports in the literature that CuTS pres-
ents with muscle atrophy, whereas carpal tunnel syndrome
generally presents earlier.9

This study has several limitations. First, patients may be
susceptible to recall bias.

Second, the study did not control for comorbidities po-
tentially affecting sleep patterns, including obstructive sleep
apnea and diabetes.

Third, transposition surgery was not subcategorized for sub-
cutaneous or submuscular transposition, and sample sizes were
not evenly distributed between in situ decompression and
transposition.

Fourth, although the 2-week follow-up was 97%, follow-
up at 3 months was only 72%. This is likely related to patients’
reluctance to follow-up at this period.

Areas for future research are the application of the ISI score
to other upper extremity conditions affecting sleep and as-
sessing whether sleep quality may be incorporated in patient-
reported outcome measures.

Strengths of this study include the prospective data col-
lection of a large cohort. A validated sleep assessment tool
was used to demonstrate sleep improvement. Operations were

performed by 9 high-volume hand surgery fellowship-
trained orthopedic surgeons, further enhancing the external
validity of the results. Lastly, the results are in agreement with
previous studies, including the effects of sleep on compres-
sion neuropathies.

The findings in this study indicate that CuTS may cause
clinically significant insomnia and that sleep patterns can be
improved to normal sleep by decompressive surgery by 3
months postoperatively. Decompressive surgery type, EMG
severity, and McGowan grade did not correlate with the extent
of sleep recovery. In addition, most patients had intrinsic weak-
ness (McGowan grade II or III), indicating that CuTS presents
at an advanced stage.

Conclusion

Patients undergoing CuTS decompression surgery, irre-
spective of surgical type and preoperative severity,
experienced an improvement in sleep quality from a pre-
operative characterization of insomnia to normal sleep
postoperatively by the 3-month postoperative visit.

Disclaimer
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foundation with which they are affiliated have not re-
ceived any financial payments or other benefits from any
commercial entity related to the subject of this article.

References

1. Bastien CH, Vallières A, Morin CM. Validation of the Insomnia Severity
Index as an outcome measure for insomnia research. Sleep Med
2001;2:297-307.

2. Gaspar MP, Kane PM, Jacoby SM, Gaspar PS, Osterman AL. Evaluation
and management of sleep disorders in the hand surgery patient. J Hand
Surg Am 2016;41:1019-26. http://dx.doi.org/10.1016/j.jhsa.2016.08.006

3. Gaspar MP, Kane PM, Putthiwara D, Jacoby SM, Osterman AL.
Predicting revision following in situ ulnar nerve decompression for
patients with idiopathic cubital tunnel syndrome. J Hand Surg Am
2016;41:427-35. http://dx.doi.org/10.1016/j.jhsa.2015.12.012

4. Henn CM, Patel A, Wall LB, Goldfarb CA. Outcomes following cubital
tunnel surgery in young patients: the importance of nerve mobility. J
Hand Surg Am 2016;41:e1-7. http://dx.doi.org/10.1016/j.jhsa.2016.01.014

5. Hillman DR, Murphy AS, Pezzullo L. The economic cost of sleep
disorders. Sleep 2006;29:299e305. http://dx.doi.org/10.1093/sleep/
29.3.299

6. Hossain JL, Shapiro CM. The prevalence, cost implications, and
management of sleep disorders: an overview. Sleep Breath 2002;6:85-
102. http://dx.doi.org/10.1055/s-2002-32322

7. Huang CT, Chiang RP, Chen CL, Tsai YJ. Sleep deprivation aggravates
median nerve injury-induced neuropathic pain and enhances microglial
activation by suppressing melatonin secretion. Sleep 2014;37:1513-23.
http://dx.doi.org/10.5665/sleep.4002

8. Macadam SA, Gandhi R, Bezuhly M, Lefaivre KA. Simple
decompression versus anterior subcutaneous and submuscular

Table III Pain scores preoperatively, postoperatively, and at
3-month intervals

Variable Pre-op No. First
POV

No. 3 mo No. P

All* 4.43 122 2.49 108 1.73 80 <.001
Decompression† 4.49 83 2.66 77 1.68 57 .560
Transposition† 4.40 35 2.14 29 1.83 23
Electromyography

Mild‡ 4.44 16 2.56 18 2.18 11 .864
Moderate‡ 4.64 50 2.91 43 1.97 33
Severe‡ 4.00 42 2.06 34 1.19 31

McGowan grade
I§ 4.59 37 2.15 34 2.00 26 .234
II§ 4.87 45 3.25 40 2.21 28
III§ 3.52 29 1.50 24 0.70 20

WC|| 4.50 16 2.86 14 1.92 12 .848
Non-WC 4.36 81 2.29 73 1.69 52

POV, postoperative visit; WC, workers’ compensation.
* P values are reported for the main effect of time on pain scores.
† P values are reported for the main effect of in situ decompression

vs. transposition over time.
‡ P values are reported for the main effect of electromyography se-

verity (mild vs. moderate vs. severe) over time.
§ P values are reported for the main effect of McGowan grade (I vs. II

vs. III) over time.
|| P values are reported for the main effect of insurance type (WC in-

surance vs. non-WC insurance) over time.

e148 J. Said et al.

http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0010
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0010
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0010
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0015
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0015
http://dx.doi.org/10.1016/j.jhsa.2016.08.006
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0020
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0020
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0020
http://dx.doi.org/10.1016/j.jhsa.2015.12.012
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0025
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0025
http://dx.doi.org/10.1016/j.jhsa.2016.01.014
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0030
http://dx.doi.org/10.1093/sleep/29.3.299
http://dx.doi.org/10.1093/sleep/29.3.299
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0035
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0035
http://dx.doi.org/10.1055/s-2002-32322
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0040
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0040
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0040
http://dx.doi.org/10.5665/sleep.4002
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0045
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0045


transposition of the ulnar nerve for cubital tunnel syndrome: a meta-
analysis. J Hand Surg Am 2008;33A:1314.e1-12. http://dx.doi.org/
10.1016/j.jhsa.2008.03.006

9. Mallette P, Zhao M, Zurakowski D, Ring D. Muscle atrophy at diagnosis
of carpal and cubital tunnel syndrome. J Hand Surg Am 2007;32:855-8.
https://doi.org/10.1016/j.jhsa.2007.03.009

10. McCabe SJ, Uebele AL, Pihur V, Rosales RS, Atroshi I. Epidemiologic
associations of carpal tunnel syndrome and sleep position: Is there a
case for causation? Hand 2007;2:127-34. http://dx.doi.org/10.1007/
s11552-007-9035-5

11. McGowan AJ. The results of transposition of the ulnar nerve for traumatic
ulnar neuritis. J Bone Joint Surg Br 1950;32-B:293-301.

12. Morin CM, Belleville G, Bélanger L, Ivers H. The Insomnia Severity
Index: psychometric indicators to detect insomnia cases and evaluate
treatment response. Sleep 2011;34:601-8. http://dx.doi.org/10.1093/
sleep/34.5.601

13. Patel A, Culbertson MD, Patel A, Hashem J, Jacob J, Edelstein D,
et al. The negative effect of carpal tunnel syndrome on sleep
quality. Sleep Disord 2014;2014:962746. http://dx.doi.org/10.1155/
2014/962746

14. Peters RM, Menendez ME, Mellema JJ, Ring D, Vranceanu AM. Sleep
disturbance and upper-extremity disability. Arch Bone Jt Surg 2016;4:35-
40.

15. Rubin G, Orbach H, Rinott M, Rozen N. The effectiveness of
splinting and surgery on sleep disturbance in carpal tunnel syndrome.

J Hand Surg Eur Vol 2018;43:286-9. http://dx.doi.org/10.1177/
1753193417729110

16. Sorensen AA, Howard D, Tan WH, Ketchersid J, Calfee RP. Minimal
clinically important differences of 3 patient-rated outcomes instruments.
J Hand Surg Am 2013;38:641-9. http://dx.doi.org/10.1016/
j.jhsa.2012.12.032

17. Taylor DJ, Mallory LJ, Lichstein KL, Duurence HH, Riedel BW, Bush
AJ. Comorbidity of chronic insomnia with medical problems. Sleep
2007;30:213e218. http://dx.doi.org/10.1093/sleep/30.2.213

18. Tulipan JE, Kim N, Abboudi J, Jones C, Liss F, Kirkpatrick W, et al.
Prospective evaluation of sleep improvement following carpal tunnel
release surgery. J Hand Surg Am 2017;42:390.e1-6. http://dx.doi.org/
10.1016/j.jhsa.2017.02.009

19. Weiss ND, Gordon L, Bloom T, So Y, Rempel DM. Position of the wrist
associated with the lowest carpal-tunnel pressure: implications for splint
design. J Bone Joint Surg Am 1995;77:1695-9.

20. Yang M, Morin CM, Schaefer K, Wallenstein GV. Interpreting score
differences in the Insomnia Severity Index: using health-related outcomes
to define the minimally important difference. Curr Med Res Opin
2009;25:2487-94. http://dx.doi.org/10.1185/03007990903167415

21. Zlowodzki M, Chan S, Bhandari M, Kalliainen L, Schubert W. Anterior
transposition compared with simple decompression for treatment of
cubital tunnel syndrome. A meta-analysis of randomized, controlled trials.
J Bone Joint Surg 2007;89A:2591-8. http://dx.doi.org/10.2106/
JBJS.G.00183

Sleep improvement after cubital tunnel surgery e149

http://dx.doi.org/10.1016/j.jhsa.2008.03.006
http://dx.doi.org/10.1016/j.jhsa.2008.03.006
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0050
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0050
https://doi.org/10.1016/j.jhsa.2007.03.009
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0055
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0055
http://dx.doi.org/10.1007/s11552-007-9035-5
http://dx.doi.org/10.1007/s11552-007-9035-5
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0060
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0060
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0065
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0065
http://dx.doi.org/10.1093/sleep/34.5.601
http://dx.doi.org/10.1093/sleep/34.5.601
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0070
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0070
http://dx.doi.org/10.1155/2014/962746
http://dx.doi.org/10.1155/2014/962746
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0075
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0075
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0075
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0080
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0080
http://dx.doi.org/10.1177/1753193417729110
http://dx.doi.org/10.1177/1753193417729110
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0085
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0085
http://dx.doi.org/10.1016/j.jhsa.2012.12.032
http://dx.doi.org/10.1016/j.jhsa.2012.12.032
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0090
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0090
http://dx.doi.org/10.1093/sleep/30.2.213
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0095
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0095
http://dx.doi.org/10.1016/j.jhsa.2017.02.009
http://dx.doi.org/10.1016/j.jhsa.2017.02.009
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0100
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0100
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0100
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0105
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0105
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0105
http://dx.doi.org/10.1185/03007990903167415
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0110
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0110
http://refhub.elsevier.com/S1058-2746(18)30874-7/sr0110
http://dx.doi.org/10.2106/JBJS.G.00183
http://dx.doi.org/10.2106/JBJS.G.00183

	 Prospective evaluation of sleep improvement after cubital tunnel decompression surgery
	 Materials and methods
	 Results
	 Discussion
	 Conclusion
	 Disclaimer
	 References


