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An Original Study

Velocity Drop in Anconeus Epitrochlearis –
Associated Cubital Tunnel Syndrome
Thomas Cheriyan, MD, Valentin Neuhaus, MD, and Chaitanya S. Mudgal, MD

A common site of ulnar nerve compression is at the 
level of the cubital tunnel. Cubital tunnel compres-
sion (CTC) is the second most common compressive 

peripheral neuropathy of the upper extremity.1 Anatomically, 
the roof of the cubital tunnel is formed by a retinaculum that 
spans the medial epicondyle of the humerus and the tip of the 
olecranon. The retinaculum becomes taut during elbow flexion 
and lax at extension. O’Driscoll2 classified the retinaculum into 
4 categories—Type 0: no retinaculum present; Type Ia: pres-
ence of a thin retinaculum, which becomes taut in full flexion 
but does not compress the ulnar nerve; Type Ib: retinaculum 
is pathologically thick and becomes taut between 90° to 120° 
flexion; Type II: retinaculum is replaced by an anconeus epi-
trochlearis (AE) muscle. 

The AE muscle is a common anatomical variation in the 
cubital tunnel retinaculum of the elbow with an incidence of 
28% or less.2,3 While some investigators consider the AE to be 
part of the triceps and to contribute to elbow extension,2,4,5 
others consider the AE to be atavistic.3 The presence of this 
muscle can be associated with compressive ulnar neuropathy.6,7 
The mechanical compression of the ulnar nerve against the 
belly of the muscle in the cubital tunnel is a possible mecha-
nism of compressive ulnar neuropathy.6 In comparison with 
idiopathic CTC, patients with AE-associated CTC may have 
different characteristics (eg, younger age, male gender) and a 
more rapid disease progression.8

We report on our study of AE-associated cubital tunnel 
disease preoperatively, based on the grade of velocity drop of 
the compressed ulnar nerve in electrophysiological studies. 
The null hypothesis is that AE-associated and idiopathic CTC 
have the same velocity drop.

Materials and Methods
The study was approved by the institutional review board at 
our hospital. Billing records were used to identify patients 
with cubital tunnel release that Dr. Mudgal treated at a single 
institution between 2005 and 2011. The 3 authors retrospec-
tively analyzed the charts and reviewed a total of 44 patients. 
The inclusion criteria were idiopathic or AE-associated CTC 
and complete preoperative electromyographic (EMG) evalua-
tion. Cases of CTC with obvious underlying pathology, such 
as osteoarthritis, fracture, lupus, and cervical radiculopathy, 
were excluded. Twenty-two patients with a mean age of 51 
years (range, 23 to 67 years) and a postoperative diagnosis of 
idiopathic or AE-associated CTC met inclusion criteria and 
were included in this study.

The study group consisted of 4 women (mean age, 42 years; 
range, 33 to 55 years) and 18 men (mean age, 53 years; range, 
23 to 67 years); all had complete preoperative and follow-up 
data. Preoperative motor-nerve conduction test results from 
the symptomatic cohort were analyzed and grouped post-hoc 
into 2 comparative groups: AE-associated CTC and idiopathic 
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The anconeus epitrochlearis (AE) muscle is a common 
anatomical variation in the cubital tunnel retinaculum 
of the elbow with an incidence of up to 28%; it is one 
cause of compressive ulnar neuropathy. 

In this study, we report the significance of preop-
erative recognition of AE-associated cubital tunnel 
syndrome, based on the grade of velocity drop of the 
compressed ulnar nerve in electrophysiological studies. 
Twenty-two cases with idiopathic cubital tunnel com-
pression (CTC) were retrospectively analyzed; AE was 
present in 6 cases. Velocity drop of the ulnar nerve was 
calculated by dividing the difference in velocity (m/s) by 

distance (cm); the results were classified into the follow-
ing grades: + (0-2.99 m/s per cm) and ++ (> 3.00 m/s 
per cm). Categorical data were compared using Fisher’s 
exact test; the Mann-Whitney U test was used to deter-
mine statistical significance of ordinal data. In patients 
with AE-associated CTC, 3 of the 6 (50%) cases had 
grade ++ velocity drop. In comparison, only 1 patient of 
the 16 non-AE cases (6%) had grade ++ velocity drop  
(P = .046). 

Preoperative nerve velocity conduction studies that 
show grade ++ velocity drop (> 3.00 m/s per cm) in ulnar 
nerve are highly suggestive of the presence of AE.AJO 
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CTC. Motor-conduction velocity values were obtained for 
the ulnar nerve (abductor digiti minimi). Velocity drop of 
the ulnar nerve (abductor digiti minimi) was calculated by 
dividing the difference in velocity (m/s) by distance (cm). 
The velocity drop was arbitrarily classified into the following  
grades: + (0-2.99 m/s per cm) and ++ (> 3.00 m/s per cm).

The indication for cubital tunnel release was based on clini-
cal and electrophysiological signs of CTC; the procedure was 
standardized in all patients. Decompression of ulnar nerve 
with anterior subcutaneous transposition with a dermofascial 
sling was performed in all cases. 

The presence or absence of an AE muscle was determined 
by its mention in the operative notes. In patients who had an 
AE, the muscle was carefully divided and hemostasis attained. 
Mean follow-up was 6.5 months (range, 0.5 to 45 months).

Demographic, clinical, and nerve conduction data were 
analyzed. Categorical data, presented as absolute numbers 

and percentages, were compared using Fisher’s exact test; the 
Mann-Whitney U test was used to determine statistical signifi-
cance of ordinal data. Continuous data were presented as mean, 
range, and standard error (SE), where indicated.

Results 
The mean age ± SE at the time of ulnar nerve release was 50 ± 
3.8 years (range, 23 to 65 years) in patients with AE-associated 
CTC and 53 ± 4.0 years (range, 41 to 67 years) in patients with 
idiopathic CTC (P = .65; Table I). All but 1 patient presented 
with tingling and/or numbness over the distribution of the 
ulnar nerve, and along the ulnar aspect of the little finger, 
hand, and forearm. One patient presented with hyperesthesia 
over the medial part of the forearm. Ten of 16 (62%) patients 
with idiopathic CTC had symptoms for less than 1 year; 5 of 6 
(83%) patients with AE-associated CTC had symptoms for less 
than 1 year (P = .62). All patients underwent decompression of 

Table I. Patient Demographics

Patient Sex Age, y Symptoms/Duration
Follow-up 
time, mo

Anconeus  
epitrochlearis

Velocity drop 
m/s/cm Grade

1 M 59 TN/years 13 Absent 0.76 +

2 F 33 N/2 months 2.5 Absent 1.11 +

3 F 35 TN/years 13 Absent 1.68 +

4 M 31 N/Few months 2 Absent 0.43 +

5 M 56 TN/months 12 Absent 0.71 +

6 F 55 N/1 month 12 Absent 3.46 ++

7 M 23 TN/2 months 1.25 Absent 1.12 +

8 M 64 N/3 months 6.5 Absent 1.30 +

9 M 64 N/months 1 Absent 0.85 +

10 M 56 TN/years 0.75 Absent 2.30 +

11 M 40 TN/months 0.5 Absent 0.49 +

12 M 66 TN/1 year 18 Absent 1.99 +

13 M 64 Hyperesthesia medial forearm/1 year 45 Absent 1.01 +

14 M 60 T/2 months 2.5 Absent 1.83 +

15 M 65 TN/years 9 Absent 2.72 +

16 M 30 TN/2 weeks 2 Absent 2.04 +

17 M 55 TN/months 5.5 Present 3.26 ++

18 M 67 TN/2.5 months 0.5 Present 3 ++

19 M 60 TN/2 months 0.5 Present 1.31 +

20 F 44 TN/months 0.5 Present 3.5 ++

21 M 41 TN/1 year 0.5 Present 1 +

22 M 52 TN/1 month 1.5 Present 0.88 +

Abbreviations: T, tingling; mo, months; N, numbness; y, years.
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the ulnar nerve with anterior transposition. No intraoperative 
complications were encountered. At latest follow-up, all pa-
tients reported relief from preoperative symptoms. The follow-
up duration in AE-associated CTC patients was significantly 
shorter (mean, 1.5 months; range, 0.5 to 5.5 months) when 
compared with idiopathic CTC patients (mean, 8.8 months; 
range, 0.5 to 45 months; P = .015). Complications in both 
groups included persistence of mild numbness of the little 
finger in 6 patients and pain over the medical epicondyle in 
3 patients, statistically independent of the presence of AE. No 
hematoma or reoperations were encountered.

Anconeus epitrochlearis was found during surgery in 6 
of the 22 study patients (27.2%). Among the 6 AE-associ-
ated CTC cases, 3 patients had grade + and 3 patients had  
grade ++ velocity drop. However, only 1 of the 16 cases of 
non-AE-associated, idiopathic CTC showed grade ++ velocity 
drop (P = .046). 

Three of the 4 cases (75%) having grade ++ velocity drop 
were associated with AE (Table II). The case with a grade ++ 
velocity drop and no AE was diagnosed with fibromyalgia. 
Fifteen of the 18 (83%) patients with grade + velocity drop 
had no associated AE (Table I). Fisher’s exact test was statisti-
cally significant comparing the presence of AE and the grade 
of velocity drop (P = .046). Specificity of the distinction was 
0.94, and sensitivity was 0.5 in our small case series.

Discussion
The aim of this study was to compare electrophysiological 
findings in patients with either idiopathic CTC or AE-associated 
CTC. We rejected our null hypothesis that AE-associated and 
idiopathic CTC have the same velocity drop. Preoperative mo-
tor velocity conduction studies showing grade ++ velocity 
drop (more than 3 m/s per cm) in the ulnar nerve were highly 
specific and less sensitive of being associated with the presence 
of AE in our small case series. This arbitrary method to classify 
velocity drop helps the surgeon to anticipate the presence of 
AE by simple calculation of velocity drop in electrophysiologi-
cal reports. These findings, plus other supportive evidence of 
low amplitude of compound motor action potential, evidence 
of conduction block, abnormal prolongation of mean motor 
conduction latency (more than 0.5 msec), and prolongation of 
latency (largely at the segment between the medial epicondyle 
and 2 cm proximal to the medial epicondyle), help predict the 
presence of AE preoperatively with a high degree of certainty.8 

We found no demographic/characteristic differences be-
tween the 2 study groups. Although the average age in both 
idiopathic and AE-associated groups was clinically and statisti-
cally similar, the range in the former was wider compared with 
the latter. This contrasted with a study by Byun and colleagues8 
which suggested that AE-associated CTC is more common in 
a younger age group. Nor was there a statistically significant 
difference between groups when duration of symptoms were 
categorized as chronic (> 1 year) and subacute (< 1 year),  
The shorter duration of follow-up for the AE-associated CTC 
group in this study can indicate a better prognosis with faster 
resolution of preoperative symptoms. 

The limitations of this study include its retrospective design 
and the small sample size of AE-associated CTC. Information 
pertaining to the EMG machine, position of elbow, and quality 
and technique of EMG technicians could not be evaluated after 
group comparison. Although magnetic resonance imaging 
helps diagnose the presence of AE, electrophysiological stud-
ies provide a cost-efficient indication of its presence. Further 
studies are needed to evaluate sensitivity and specificity of AE 
identification through electrophysiological studies and the 
clinical consequences. 

Conclusion 
Grade ++ motor conduction velocity drop (> 3 m/s per cm) 
in the ulnar nerve on electrophysiological studies in patients 
with idiopathic CTC suggests the presence of anconeus epi-
trochlearis.

Drs. Cheriyan and Neuhaus are Research Fellows, and Dr. Mudgal 
is Assistant Professor, Orthopaedic Hand Service, Massachusetts 
General Hospital, Boston, Massachusetts. 

Acknowledgement: Dr. Neuhaus was supported by the Gottfried 
und Julia Bangerter-Rhyner-Stiftung, Switzerland, for Scientific 
Research.

Address correspondence to: Chaitanya S. Mudgal, MD, Orthopaedic 
Hand Service, Yawkey Center, Suite 2100, Massachusetts General 
Hospital, 55 Fruit Street, Boston, MA 02114 (tel, 617-643-3945; fax, 
617-724-8532; e-mail, cmudgal@partners.org.)

Am J Orthop. 2014;43(5):227-229. Copyright Frontline Medical Com-
munications Inc. 2014. All rights reserved.

References
1. Elhassan B, Steinmann SP. Entrapment neuropathy of the ulnar nerve.  

J Am Acad Ortho Surg. 2007;15:672-681.

2. O’Driscoll SW, Horii E, Carmichael SW, Morrey BF. The cubital tunnel and 
ulnar neuropathy. J Bone Joint Surg Br. 1991;73(4):613-617.

3. Clemens HJ. Zur morphologie des ligamentum epitrochleo-anconeum. 
Anat Anz. 1957;104(17-20):343-344.

4. Sucher E, Herness D. Cubital canal syndrome due to subanconeus 
muscle. J Hand Surg Br. 1986;11(3):460-462.

5. Wachsmuth W, Wilhelm A. [The musculus epitrochleoanconaeus and its 
clinical significance]. Monatsschr Unfallheilkd Versicher Versorg Verkeh-
rsmed. 1968;71(1):1-22.

6. Hirasawa Y, Sawamura H, Sakakida K. Entrapment neuropathy due to 
bilateral epitrochleoanconeus muscles: a case report. J Hand Surg Am. 
1979;4(2):181-184.

7. Masear VR, Hill JJ Jr, Cohen SM. Ulnar compression neuropathy 
secondary to the anconeus epitrochlearis muscle. J Hand Surg Am. 
1988;13(5):720-724.

8. Byun SD, Kim CH, Jeon IH. Ulnar neuropathy caused by an anconeus 
epitrochlearis: clinical and electrophysiological findings. J Hand Surg Eur 
Vol. 2011;36(7):607-608.

Table II. Data Correlating Anconeus Epitrochlearis 
and Grade of Velocity Drop 

Anconeus Epitrochlearis Present Absent

Grade + (0-2.99 m/s per cm) 3 15

Grade ++ (> 3 m/s per cm) 3 1
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