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ABSTRACT

Objective: To evaluate the clinical outcomes of ulnar neuropathy, and cubital tunnel syndrome (CuTS)
surgery via a small incision with that of anterior transposition of the ulnar nerve.

Materials & Methods: In this comparative cross-sectional study, 108 patients were recruited from the
Neurosurgery Department of Qazi Hussain Ahmad Medical Complex, Nowshera. Two Groups were made.
Group A patients undergo either ulnar nerve anterior transposition or simple decompression via a small skin
incision, while Group B patients undergo ulnar nerve subcutaneous anterior transposition through a classic
skin incision.

Results: Totally 108 patients were enrolled. Males were 67 and females were 41 with a mean age of 45.6 +
12.97 years. During follow-up visits, an increase in clinical outcome measures was noted, but no statistically
significant difference was seen in both groups. Nevertheless, in comparison to the two groups, complications
were more in group B, in terms of superficial infection, numbness of skin at the medial elbow, revision surgery,
and painful scar.

Conclusion: It is concluded that keeping in view the stability/anatomical position of the ulnar nerve to
undergo either simple decompression or anterior transposition through small skin incision is effective and an
excellent procedure as compared to classic incision procedure in treating patients suffering from cubital
tunnel syndrome.
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INTRODUCTION

Cubital tunnel syndrome (CuTS) is the second
most common peripheral nerve entrapment
pathology of upper limbs after carpal tunnel
syndrome."? This syndrome for the first time was
described in 1878 The prevalence of CuTS is
found to be 2 — 6%, with an annual incidence of
24.3 cases / 100,000 population.>®

Apart from intrinsic hand muscle atrophy
(which may or may not be present), patients with
cubital tunnel syndrome usually present with little
and ring finger numbness. CuTS are also
characterized by a lack of ability to perform fine
motor activity. This progressive course ultimately
leads to impaired daily activities of life, which
results in compromised quality of life. The high
prevalence of CuTS causes a significant burden on
economic and social life>® CuTS is entrapment
neuropathy, which occurs in the vicinity of the
cubital tunnel. The common sites responsible for
this ulnar neuropathy are the intermuscular
septum (medial), cubital tunnel, arcade of
struthers, and medial epicondyle.’

For the treatment of CuTS, surgeons mostly
prefer the conservative treatment approach.
However, in patients with failed conservative
treatment, the surgeon then used the operative
treatment.” In the case of conservative treatment
about 50% of the symptoms resolve. It has been
recommended to use medical treatment for three
months before the surgical approach.® If surgery
is required in CuTS, three types of surgical
procedures should be practiced. These
procedures are; (1) medial epicondylectomy of
the humerus, (2) simple decompression, and (3)
ulnar nerve anterior transposition.’ Literature
mentioned good — excellent results in about 70 —
90% of the cases if ulnar nerve anterior
subcutaneous transposition is performed.™

The purpose of the present study was to
evaluate the clinical outcomes of cubital tunnel
syndrome (CuTS) surgery for ulnar neuropathy,
through a small skin incision with that of ulnar
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nerve anterior transposition via a conventional
classic approach. The data will aid in the decision-
making for the optimum surgical treatment of
patients with CuTS.

MATERIALS AND METHODS
Study Design & Setting

A comparative study was conducted at the
Department of Neurosurgery, Qazi Hussain
Ahmad Medical Complex, Nowshera Medical
College, Nowshera, in six months duration (June
2022 - Jan 2023).

After the approval obtained from the
institute's ethical committee, a total of 108
patients, meeting the inclusion criteria were
included in the study. After explaining the
research to the patients, informed consent was
taken. A predesigned questionnaire was used for
data collection, after clinical examination of the
patients.

Inclusion Criteria

All the diagnosed patients of cubital tunnel
syndrome, of 20 — 70 years of age, of either
gender and willing to participate in the study,
were included.

Exclusion Criteria

While, patients having unremarkable NCS + EMG
for CuTS, having cubitus valgus, any other bony
abnormalities of the elbow joint (due to trauma
or degeneration), recurrent CuTS, associated
other peripheral neuropathies, thoracic outlet
syndrome and/or cervical spine pathology and
having  co-morbidities;  like  hypertension,
hypothyroidism, diabetes mellitus, ischemic heart
disease were excluded from the study.

Patient Groups
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All the participants were divided into two groups
(Group A and Group B). Group A patients
undergo surgery for the ulnar nerve through a
small incision  (undergone either simple
decompression or anterior transposition), while
the other hand; Group B patients underwent ulnar
nerve decompression and anterior transposition
through classic incision.

Grading of Ulnar Nerve Neuropathy
Severity

To grade the ulnar nerve neuropathy severity pre-
operatively, the Dellon staging system was used
(Table 2). Based on this system, the patients were
classified as; “Grade | = patients with subjective
weakness and intermittent paresthesia, Grade Il =
patients with moderate compression and
manifests measurable weakness in grip and pinch
strength and intermittent paresthesia, while
Grade Ill = patients with abnormal two-point
discrimination,  persistent  paresthesia  and
weakness in grip and pinch strength with intrinsic
muscle atrophy.” Patients were observed in terms
of different factors, like; two-point discrimination
(2PD), pinch strength, and grip. Pre-operatively
and at follow-up visits, the DASH (disability of
arm, shoulder, and hand) survey was also
assessed.’

Measurement of Grip and Pinch
Strength

Hydraulic grip and pinch dynamometer were used
to measure grip and pinch strength. Bishop rating
system was used for assessing clinical outcomes,
"which evaluates objective and subjective factors,
objective factors were grip strength in
comparison with the normal side (a score of 1 was
given if it is > 80%, while O is given in case of
< 80%), another factor was two-point
discrimination (score 1 for < 6 and score 0 for
> 6mm). On the other hand, subjective factors
included; residual symptoms (severe = 0,
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moderate = 1, mild = 2, no symptoms = 3),
improvement from pre-operative period (worse =
0, unchanged = 1, better = 2), post-operative
work status (not working = 0O, job changed = 1,
working previous job = 2). The overall score
interpretation was as; poor = 0 — 2, fair = 3 - 4,
good = 5 — 7, excellent = 8 - 9" General
anesthesia with endotracheal intubation was used
to perform the surgical procedure.

Statistical Analysis

For data analysis, computer software SPSS
(version 23.0) was used. Results were presented in
the form of tables. Chi-square and T-test were
used to calculate p-values for qualitative and
quantitative data respectively. Furthermore, a p-
value less than 0.05 were considered statistically
significant.

RESULTS

Number of Patients and Age
Distribution
In this study, we enrolled 108 patients equally

divided into two groups and mean age of 45.67 +
12.97 years (Table 1).

Table 1: Distribution of patients with respect to gender
and mean age (n = 108).

Variable Mean SD
Age (Years) 45.67 12.97

Gender (n %) N %
Male 67 62.0
Female 141 38.0

Clinical Characteristics and
Demographics
The baseline

clinical  characteristics and
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demographics of patients
are presented in Table 2.

Table 2: Demographic and clinical features of the patients (n = 108).

Variable Group A Group B P-Value
Gender: n (%)
Clinical Outcome Male 35 (64.81) 32 (59.25) 0.40
In rou A mean Female 19 (35.18) 22 (40.74)
9 'p ! ) Duration of symptoms (month)  22.7+2.76 22.3+2.68 043
preoperative grip Preoperative stability of the ulnar nerve: n (%)
Strength was 17.20 + 1.7 Stable 38 (70.37) 40 (74.07) 0.66
kg which increased Unstable 16 (29.62) 14 (25.92)
during the last follow-up Dellon grade: n (%)
Grade | 8 (14.81) 11 (20.37)
to 298 + 26 kg (p < Grade I 30(55.55) 28 (51.85) 075
0.001) while in patients of Grade Il 16 (29.62) 15 (27.77)
group B, it improved MCYV at elbow segment (m/s) 393 +35 394 + 2.71 0.88
from 1903 + 26 kg to Mean follow-up post-operative 305 4 46 337 413 0.00
(month) B B (significant result)

29.5 + 2.5 kg during the
last follow-up. In group A,

mean preoperative pinch strength was
3.05 + 0.76 kg which increased during

Table 3: Clinical outcome at the last follow-up (n = 108).

the last follow-up to 4.11 + 0.9 kg while Gri Group A Glotpls s

. . rip Strength (kg)

in Group B it increased from 2.90 + 0.86 | preoperative 1720+ 17 1903+ 26 0.00

to 3.96 + 0.8 kg during the last follow- Last Follow-up ~ 29.8 £ 2.6 29.5+25 (significant result)
up visit. There was increased mean two- Pinch Strength (kg)

point discrimination from 5.90 + 0.9 to Preoperative 305£0.76 290 £ 0.86 034

3.18 + 0.8 in Group A, whereas it

Last Follow-up 411 +0.9 3.96 £ 0.8

*2PD
increased from 5.77 + 0.9 to 3.09 + 0.8 Preoperative 590 0.9 577 + 09 0.43
in Group B. Mean DASH score of Last Follow-up 318 + 0.8 3.09 + 0.8 ’
preoperative patients of group A was **DASH Score
3507 + 1.2 which was improved to 11.14 Preoperative 3507 £ 1.2 31.05+43 0.00 (significant
T P o Last Follow-up 11.14 £ 24 1025+ 15 result)
+ 24 while that of Group B patients Final Outcome
improved from 31.05 + 4.3 to 10.25 + Excellent 26 (48.1%) 29 (53.7%)
1.5. The outcomes were mentioned Good 23 (42.6%) 21 (38.9%) 0.832

in terms of excellent, good, and fair Fair

5(9.3%) 4 (7.4%)

(Table 3). In Group A, it was 26 (48.1%), *2PD: two-point discrimination, **DASH: disability of arm, shoulder, and

23 (42.6%), and 5 (9.3%) while in Group ~ hand
B it was 29 (53.7%), 21 (38.9%), and 4
(7.4%) respectively.

is < 0.05"

Complications

In Group A, only 1 patient had a superficial
infection and 1 patient had numbness at the
medial elbow as a complication while in group B
total of 8 patients had complications (Table 4).
Group B had more complications as compared to
Group A.

AGrip strength & DASH score are statistically significant, as the p-value

Table 4: Post-operative complications (n = 108).
.. Group A Group B
Complication n (%) n (%)
Wound superficial infection 1(1.85) 2 (3.70)
Painful scar 0 (0) 1(1.85)
Revision surgery 0 (0) 1 (1.85)
Numbness at the medial elbow 1 (1.85) 4 (7.40)
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DISCUSSION

Management of CuTS ranges from conservative
treatment to medical to surgical treatment.
McGowan et al devised a grading system for CuTS
and these are mild, moderate, and severe.
Conservative and medical treatment is beneficial
for mild and moderate grades, while surgery is

the mainstay treatment modality in severe
grades.?
Several surgical procedures have been

introduced nowadays but still; it is unclear which
one is best for treating ulnar neuropathy caused
by CuTS. Though most commonly used and
effective procedure is anterior transposition;
because it relieves stress on the ulnar nerve while
performing elbow flexion.® '""1>

The dissection of the ulnar nerve deems
compulsory to transpose, this would compromise
the vascular supply of the nerve and sometimes
inadvertent damage of medial antebrachial
cutaneous nerve*”'® While compared with
anterior transposition, in-situ decompression
takes the lead in effectively treating the CuTS. The
sad fact is true because simple decompression
has a short operative time, is cost-effective,
prevents injury to the vascular supply of the ulnar
nerve, and has shorter operative and
rehabilitation times.” ' Carlton et al stated good
— excellent outcomes of this procedure in the
range of 65 — 100%."® Studies done by Nabhan et
al and Bartels et al documented that there is no
disparity in outcomes between two procedures
(subcutaneous anterior transposition and simple
decompression) for CuTS.?> Furthermore, studies
also documented no significant difference
between submuscular anterior transposition and
simple decompression.’® On the other hand, a
meta-analysis and systemic review showed that
simple decompression is more beneficial in terms
of clinical outcomes after CuTS surgery.?"®
Another very noteworthy paper on CuTS
suggested that there is vast evidence in the
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literature that anterior transposition is not
superior to simple decompression for CuTS.?

Elbow flexion and subluxation of the ulnar
nerve decide which approach is suitable to relieve
neuropathy associated with CuTS.?%* The results
of our study (small incision) are compatible with
the Keith and Wollstein®® (anterior transposition)
in terms of DASH, modified bishop score, grip
strength, and two-point discrimination. The
complication is a part of the surgery, and patients
in our study face complications too, these were
post-surgery complications such as superficial
infection, revision surgery, painful scar, and
numbness at the medial elbow. In our study, the
group A, patients had a total of two
complications while group 2 patients had a total
of 8 complications. Painful scarring was observed
in only one patient of group B. In group B,
numbness at the medial elbow was observed in 4
patients and 1 patient in Group A. The patients
suffered from these complications, due to
inadvertent injury of the medial antebrachial
cutaneous nerve. So, there is no trauma of medial
antebrachial cutaneous nerve, in patients who
operated through a small incision, while patients
who operated through anterior transposition had
this complication. Literature suggested that
anterior transposition is linked with a noteworthy
number of complications including wound
infection (superficial and deep), increase re-
operation rate, and symptom recurrence.'®%"??

Based on this difference ulnar nerve surgery
through small and modified skin incisions is
considered reliable and excellent. During the
small incision, less amount of tissue is dissected
as compared to the conventional surgical method
for anterior transposition of the ulnar nerve,
which leads to injury of the medial antebrachial
nerve.’

http//www.pakjns.org



M. Usman, et al: Surgery for Cubital Tunnel Syndrome: A Comparative Study of Small Incision with Classic Anterior Nerve Transposition

LIMITATIONS AND
RECOMMENDATIONS

This was a single center-based study conducted
in a public sector tertiary care hospital; thus,
results cannot be generalized.

Apart from these limitations, this research will
result in knowledge about common peripheral
entrapment neuropathy (CuTS) and will further lay
down the foundation of research in this field.

CONCLUSION

It is concluded that keeping in view the stability/
anatomical position of the ulnar nerve to undergo
either  anterior  transposition or  simple
decompression through small skin incision is
effective and an excellent procedure as compared
to classic incision procedure in treating patients
suffering from cubital tunnel syndrome.

REFERENCES

1. Pisquiy JJ, Chan AG, Prabhakar G, Kusnezov N,
Dunn JC. Incidence of cubital tunnel syndrome in
the US military population. The Journal of Hand
Surgery, 2019; 44 (6): 516. e1-. e7.

2. Assmus H, Antoniadis G, Bischoff C. Carpal and
cubital tunnel and other, rarer nerve compression
syndromes. Deutsches Arzteblatt International,
2015; 112 (1-2): 14.

3. Anderson D, Woods B, Abubakar T, Koontz C, Li N,
Hasoon J, et al. A comprehensive review of cubital
tunnel syndrome. Orthopedic Reviews, 2022; 14
(3): 1-8.

4. Kroonen LT. Cubital tunnel syndrome. Orthopedic
Clinics, 2012; 43 (4): 475-86.

5. Wolny T, Pefias CF, Buczek T, Domin M, Granek A,
Linek P. The Effects of Physiotherapy in the
Treatment of Cubital Tunnel Syndrome: A
Systematic Review. J. Clin. Med. 2022; 11 (14):
4247.

6. An TW, Evanoff BA, Boyer M, Osei DA. The
Prevalence of Cubital Tunnel Syndrome: A Cross-
Sectional Study in a U.S. Metropolitan Cohort. J.
Bone Jt. Surg. 2017; 99: 408-16.

7. Kang HJ, Koh IH, Chun YM, Oh WT, Chung KH,

http//www.pakjns.org

10.

11.

12.

13.

14.

15.

16.

17.

Pak. J.

Choi YR. Ulnar nerve stability-based surgery for
cubital tunnel syndrome via a small incision: a
comparison  with  classic  anterior  nerve
transposition. Journal of Orthopaedic Surgery and
Research, 2015; 10 (1): 1-7.

Wojewnik B, Bindra R. Cubital tunnel syndrome—
Review of current literature on causes, diagnosis
and treatment. Journal of Hand and Microsurgery,
2009; 1 (2): 76-81.

Huang W, Zhang P-x, Peng Z, Xue F, Wang T-b,
Jiang B-g. Anterior subcutaneous transposition of
the ulnar nerve improves neurological function in
patients with cubital tunnel syndrome. Neural
Regeneration Research, 2015; 10 (10): 1690.

Lascar T, Laulan J. Cubital tunnel syndrome: a
retrospective review of 53 anterior subcutaneous
transpositions. Journal of Hand Surgery,. 2000; 25
(5): 453-6.

Gelberman RH, Yamaguchi K, Hollstien SB, Winn
SS, Heidenreich JFP, Bindra RR, et al. Changes in
interstitial pressure and cross-sectional area of the
cubital tunnel and the ulnar nerve with flexion of
the elbow. An experimental study in human
cadavera. JBJS. 1998; 80 (4): 492-501.

Dagregorio G, Saint-Cast Y. Simple neurolysis for
failed anterior submuscular transposition of the
ulnar nerve at the elbow. International
orthopedics, 2004; 28 (6): 342-6.

Bonczar M, Ostrowski P, Plutecki D, Dziedzic M,
Depukat P, Walocha J, et al. A complete analysis of
the surgical treatment for cubital tunnel syndrome:
an umbrella review. Journal of Shoulder and Elbow
Surgery, 2023; 32 (4): 850-60.

Phan A, Hammert W. Evaluation of PROMIS
outcomes for surgical treatment of cubital tunnel
syndrome with and without carpal tunnel
syndrome. Hand, 2023; 18 (3): 393-400.

Graf A, Ahmed AS, Roundy R, Gottschalk MB,
Dempsey A. Modern Treatment of Cubital Tunnel
Syndrome: Evidence and Controversy. Journal of
Hand Surgery Global Online, 2022: 1-14.

Heithoff SJ. Cubital tunnel syndrome does not
require transposition of the ulnar nerve. The
Journal of Hand surgery, 1999; 24 (5): 898-905.
Dutzmann S, Martin KD, Sobottka S, Marquardt G,
Schackert G, Seifert V, et al. Open vs retractor-
endoscopic in situ decompression of the ulnar
nerve in cubital tunnel syndrome: a retrospective

of Neurol. Surg. — 2023 — 27 (2): 225-231. 230



M. Usman, et al: Surgery for Cubital Tunnel Syndrome: A Comparative Study of Small Incision with Classic Anterior Nerve Transposition

18.

19.

20.

21.

22.

cohort study. Neurosurgery, 2013; 72 (4): 605-16.
Balogh ZJ, Lumsdaine W, Khalid SI, Carlton A.
Surgical Approaches and Their Outcomes in the
Treatment of Cubital Tunnel Syndrome. Front Surg.
2018; 5 (48).

Biggs M, Curtis JA. Randomized, prospective study
comparing ulnar neurolysis in  situ  with
submuscular transposition. Neurosurgery, 2006; 58
(2): 296-303.

Gervasio O, Gambardella G, Zaccone C, Branca D.
Simple decompression versus anterior
submuscular transposition of the ulnar nerve in
severe cubital tunnel syndrome: A prospective
randomized study. Neurosurgery, 2005; 56 (1):
108-117.

Caliandro P, La Torre G, Padua R, Giannini F, Padua
L. Treatment for ulnar neuropathy at the elbow.
Cochrane Database of Systematic Reviews, 2016;
2016 (11).

Wade RG, Griffiths TT, Flather R, Burr NE, Teo M,

Additional Information

Disclosures: Authors report no conflict of interest.
Ethical Review Board Approval: The study was conformed to the ethical review board requirements.
Human Subjects: Consent was obtained by all patients/participants in this study.

Conflicts of Interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:

Financial Relationships: All authors have declared that they have no financial relationships at present or within
the previous three years with any organizations that might have an interest in the submitted work.

Other Relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

231

23.

24.

25.

Bourke G. Safety and Outcomes of Different
Surgical ~ Techniques  for  Cubital  Tunnel
Decompression: A Systematic Review and Network
Meta-analysis. JAMA Netw Open, 2020; 3 (11):
€2024352.

Bimmler D, Meyer V, editors. Surgical treatment of
the ulnar nerve entrapment neuropathy:
submuscular anterior transposition or simple
decompression of the ulnar nerve?: Long-term
results in 79 cases. Annales De Chirurgie De La
Main Et Du Membre Supérieur; 1996: Elsevier.
Macadam SA, Bezuhly M, Lefaivre KA. Outcomes
measures used to assess results after surgery for
cubital tunnel syndrome: a systematic review of
the literature. The Journal of Hand Surgery, 2009;
34 (8): 1482-91. e5.

Keith J, Wollstein R. A tailored approach to the
surgical treatment of cubital tunnel syndrome.
Annals of Plastic Surgery, 2011; 66 (6): 637-9.

AUTHORS CONTRIBUTIONS
Sr.# | Author’s Full Name Intellectual Contribution to Paper in Terms of:
1. Naseer Hassan Study design and methodology.
2. Raza Hassan Data collection and quality insurer.
3. Muhammad Usman Data analysis, calculations, and Paper writing.
4. Mumtaz Al Interpretation of results and quality insurer.
5. Faroog Azam Literature review and referencing.
6. Momina Saleem Editing and quality insurer.

Pak. J. of Neurol. Surg. — 2023 — 27 (2): 225-231.

http//www.pakjns.org



