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INTRODUCTION 
Tardy ulnar nerve palsy is a delayed-onset ulnar neuropathy. It 
develops years after elbow trauma or longstanding deformity. 
The condition most often follows cubitus valgus, which results 
from neglected or non-union fractures of the lateral humeral 
condyle. Tardy ulnar nerve palsy falls within the broader 
spectrum of ulnar neuropathy at the elbow and cubital tunnel 
syndrome. Cubital tunnel syndrome is the second most 
common compressive neuropathy of the upper limb after 
carpal tunnel syndrome [1-5]. Population-based and review data 
suggest a prevalence of roughly 1.8% to 5.9% in the general 
population. The reported annual incidence is about 25 per 
100,000 in men and 19 per 100,000 in women [1-4]. Risk 
increases with repetitive elbow flexion, mechanical loading, 
vibration exposure, smoking, and certain occupational 
demands. These factors make the condition especially relevant 
in physically active and labor-intensive populations [4-6]. 
Although common ulnar entrapment around the elbow is well 
described, the tardy post-traumatic form is clinically distinct. 
Chronic valgus deformity can gradually stretch, irritate, and 
compress the ulnar nerve. This process produces numbness in 
the ring and little fingers, paresthesia, weak grip, intrinsic 
muscle wasting, clawing, and impaired fine motor function [7-9]. 

This pattern is especially important in patients with remote 
childhood elbow injury. Pediatric lateral condyle fractures and 
other elbow injuries often present late. They may heal in a 
malunion or nonunion, subsequently leading to deformity, 
instability, and tardy neuropathy in adolescence or adulthood 
[7,10,11]. Electrodiagnostic studies, radiography, and increasingly 
ultrasound is valuable for confirming the lesion, assessing 
severity, and planning treatment [3,5]. From a clinical 
standpoint, tardy ulnar nerve palsy remains important. 
Delayed diagnosis can result in progressive neurological deficit 
and potentially incomplete recovery. Management is also 
heterogeneous. Depending on the underlying pathology, 
surgeons may perform simple decompression or anterior 
transposition in its various forms. Other options include 
corrective osteotomy, medial epicondylectomy, or combined 
procedures [3,4,7,8,12]. Robust evidence specific to tardy ulnar 
nerve palsy is limited. Much of the recent literature from South 
and Southeast Asia consists of case reports or small 
institutional series. There are a few larger prospective studies 
[7-9]. This pattern suggests that, in regional practice, the 
condition is encountered but underreported, especially in 
tertiary hospitals. In these settings, patients with neglected 
trauma and deformity are more likely to present. At the same 
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ABSTRACT 
Background: Tardy ulnar nerve palsy is a delayed ulnar neuropathy that usually develops 
years after elbow trauma or cubitus valgus deformity due to neglected lateral condyle fracture 
nonunion, leading to sensory and motor dysfunction of the hand. Aim of the study: This study 
aimed to evaluate the management of tardy ulnar nerve palsy at a tertiary-level hospital. 
Methods & Materials: This hospital-based retrospective study was conducted in the 
Department of Orthopedics, Monno Medical College Hospital, Manikgonj, Bangladesh, from 
January to December 2025 and included 28 selected patients with tardy ulnar nerve palsy. 
Clinical, radiological, and electrophysiological data were collected using a structured form, 
and patients underwent appropriate surgical management with postoperative assessment of 
complications and final outcome. Results: Among 28 patients, the mean age was 32.8 ± 11.6 
years, and 71.4% were male. The most common etiology was neglected or non-united lateral 
condyle fracture, 64.3%, while 82.1% had elbow deformity. Sensory symptoms predominated, 
particularly numbness in the ring and little fingers (96.4% and 89.3%, respectively); nerve 
conduction study was abnormal in 92.9%. Subcutaneous anterior transposition (53.6%) was 
the most common procedure, and 75.0% of patients achieved an excellent or good final 
outcome. Conclusion: Tardy ulnar nerve palsy was mainly related to post-traumatic elbow 
deformity, especially neglected lateral condyle fracture nonunion. Most patients had 
longstanding neurological deficits, and surgical treatment resulted in favorable outcomes in 
most cases, with better sensory than motor recovery. 
 
Keywords: Tardy ulnar nerve palsy, Cubitus valgus, Ulnar neuropathy, and Lateral condyle 
fracture nonunion 
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time, pediatric and deformity-focused literature continues to 
highlight the long-term consequences of missed lateral condyle 
injuries. This reinforces the need for context-specific adult 
outcome data [7-11]. 
In many low-resource settings, including tertiary hospitals 
managing late referrals, patients often present after prolonged 
symptom duration, with established motor and sensory 
deficits, deformity, and functional impairment. Although the 
clinical significance of tardy ulnar nerve palsy is established, 
the rationale for this study is the clear gap in recent, 
comprehensive hospital-based data detailing the demographic 
profile, etiological spectrum, neurological severity, operative 
choices, and outcomes of surgical management for this 
condition. Generating such evidence is crucial for addressing 
under-recognition, shaping effective surgical strategies, and 
improving outcome prediction in orthopaedic practice. 
Therefore, this study aimed to evaluate the management of 
tardy ulnar nerve palsy in a tertiary-level hospital by 
describing patients’ baseline characteristics, clinical and 
etiological profiles, preoperative neurological status, operative 
interventions, and surgical outcomes. 
 
METHODS & MATERIALS 
This was a hospital-based retrospective study conducted in the 
Department of Orthopedics, Monno Medical College Hospital, 
Manikgonj, Bangladesh, from January 2025 to December 2025. 
A total of 28 cases diagnosed with tardy ulnar nerve palsy were 
included in the study. Patients presenting with clinical features 
suggestive of tardy ulnar nerve palsy, such as numbness or 
tingling in the ring and little fingers, weakness of grip, intrinsic 
muscle wasting, clawing deformity, and symptoms related to 
longstanding elbow deformity or previous trauma, were 
enrolled purposively. Patients with acute ulnar nerve injury, 
generalized neuropathy, cervical radiculopathy, or incomplete 
clinical records were excluded. Data were collected using a 
structured data collection sheet. Information recorded 
included socio-demographic characteristics, history of trauma, 

duration of symptoms, affected side, occupation, clinical 
presentation, physical examination findings, and preoperative 
neurological status. Functional and neurological assessments 
included grip strength, pinch strength, two-point 
discrimination, Froment’s sign, Wartenberg’s sign, Tinel’s sign, 
and McGowan grading. Radiological evaluation of the elbow 
and relevant electrophysiological investigations, including 
nerve conduction studies and electromyography, were 
performed where indicated. All patients underwent 
appropriate management according to clinical condition, 
including decompression, anterior transposition of the ulnar 
nerve, medial epicondylectomy, corrective osteotomy, or 
combined procedures. Postoperative follow-up was carried out 
to assess early complications and final functional outcome. 
Data were analyzed using standard statistical methods using 
SPSS (v. 26.0). Categorical variables were expressed as 
frequency and percentage, while continuous variables were 
presented as mean ± standard deviation.  
 
RESULTS 
A total of 28 patients with tardy ulnar nerve palsy were 
included in the study. The mean age of the participants was 
32.8 ± 11.6 years. Most patients belonged to the 21 to 30 years 
age group (8, 28.6%) and the 31 to 40 years age group (8, 
28.6%). This was followed by 41-50 years (5; 17.9%), ≤20 
years (4; 14.3%), and >50 years (3; 10.7%). Males were 
predominant, accounting for 20 (71.4%), while females 
represented 8 (28.6%). Regarding occupation, manual laborers 
formed the largest group (9; 32.1%), followed by housewives 
(5; 17.9%), service holders (5; 17.9%), students (4; 14.3%), 
farmers (3; 10.7%), and businessmen (2; 7.1%). The dominant 
hand was right-sided in 26 (92.9%) patients and left-sided in 2 
(7.1%) patients. The affected side was right in 16 (57.1%) cases 
and left in 12 (42.9%) cases. The mean duration of symptoms 
was 19.4 ± 10.2 months (Table I). 
 

 
Table I: Baseline characteristics of the study participants (n=28) 

 
Variables Category Frequency (n) Percentage (%) 

Age group (years) 

≤20 4 14.3 
21 to 30 8 28.6 
31 to 40 8 28.6 
41 to 50 5 17.9 

>50 3 10.7 
Mean ± SD 32.8 ± 11.6 

Sex 
Male 20 71.4 

Female 8 28.6 

Occupation 

Manual laborer 9 32.1 
Housewife 5 17.9 

Student 4 14.3 
Service holder 5 17.9 

Farmer 3 10.7 
Business 2 7.1 

Dominant hand 
Right 26 92.9 
Left 2 7.1 

Affected side 
Right 16 57.1 
Left 12 42.9 

Duration of symptoms (months) Mean ± SD 19.4 ± 10.2 

 
Regarding clinical presentation, the most common symptom 
was numbness in the ring and little finger, present in 27 
(96.4%) patients. Other common findings included sensory 
deficit in 25 (89.3%), tingling sensation in 24 (85.7%), weak 
grip strength in 23 (82.1%), positive Tinel’s sign at the elbow 
in 22 (78.6%), and pain around the elbow in 20 (71.4%) 
patients. Motor deficit was present in 19 (67.9%) cases, 

Froment’s sign was positive in 18 (64.3%), and difficulty in fine 
movements was found in 17 (60.7%) patients. Hand muscle 
wasting was noted in 14 (50.0%), Wartenberg’s sign in 13 
(46.4%), and clawing of the ring and little finger in 9 (32.1%) 
patients (Table II). 
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Table II: Clinical presentation of the study cases 
 

Variables Frequency (n) Percentage (%) 
Pain around elbow 20 71.4 
Numbness in ring and little finger 27 96.4 
Tingling sensation 24 85.7 
Weak grip strength 23 82.1 
Hand muscle wasting 14 50 
Clawing of ring and little finger 9 32.1 
Difficulty in fine movements 17 60.7 
Positive Tinel’s sign at elbow 22 78.6 
Froment’s sign positive 18 64.3 
Wartenberg’s sign positive 13 46.4 
Sensory deficit present 25 89.3 
Motor deficit present 19 67.9 

 
In terms of etiology, the most frequent cause was neglected or 
non-united lateral condyle fracture, seen in 18 (64.3%) 
patients. Malunited distal humeral fracture and old elbow 
dislocation or other trauma were each found in 4 (14.3%) 
cases. Post-infective deformity and other causes were each 

present in 1 (3.6%) patient. Overall, elbow deformity was 
present in 23 (82.1%) cases, and the mean cubitus valgus angle 
was 21.6 ± 7.4 degrees (Table III). 
 

 
Table III: Etiology and deformity profile 

 
Variables Frequency (n) Percentage (%) 

Neglected or non-united lateral condyle fracture 18 64.3 
Malunited distal humeral fracture 4 14.3 
Old elbow dislocation or other trauma 4 14.3 
Post-infective deformity 1 3.6 
Others 1 3.6 
Elbow deformity present 23 82.1 
Cubitus valgus angle, degree 21.6 ± 7.4 

 
Assessment of preoperative neurological and functional status 
showed that 13 (46.4%) patients were in Grade II, 8 (28.6%) 
were in Grade III, and 7 (25.0%) were in Grade I. Intrinsic 
muscle wasting was found in 14 (50.0%) patients, sensory loss 
in the ulnar distribution in 25 (89.3%), and claw hand 
deformity in 9 (32.1%) patients. The mean grip strength was 

17.8 ± 5.1 kg, the mean pinch strength was 3.9 ± 1.4 kg, and the 
mean two-point discrimination was 8.6 ± 2.7 mm. An 
abnormality in the nerve conduction study was observed in 26 
(92.9%) patients (Table IV). 
 

 
Table IV: Preoperative neurological and functional status 

 
Variables Frequency (n) Percentage (%) 

Grade I 7 25 
Grade II 13 46.4 
Grade III 8 28.6 
Intrinsic muscle wasting 14 50 
Grip strength (kg) Mean ± SD 17.8 ± 5.1 
Pinch strength (kg) Mean ± SD 3.9 ± 1.4 
Two-point discrimination, mm Mean ± SD 8.6 ± 2.7 
Sensory loss in ulnar distribution 25 89.3 
Claw hand deformity 9 32.1 
Nerve conduction study abnormal 26 92.9 

 
Radiological and electrophysiological findings showed that old 
lateral condyle nonunion on X-ray was present in 18 (64.3%) 
patients, while cubitus valgus deformity on X-ray was found in 
21 (75.0%) patients. Joint degenerative changes were seen in 6 
(21.4%) cases. The mean nerve conduction velocity was 36.8 ± 

8.9 m/s. EMG abnormality was present in 20 (71.4%) patients, 
and conduction block was found in 13 (46.4%) patients (Table 
V). 
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Table V: Radiological and electrophysiological findings 
 

Variables Frequency (n) Percentage (%) 
X-ray showing old lateral condyle nonunion 18 64.3 
Cubitus valgus deformity on X-ray 21 75 
Joint degenerative changes 6 21.4 
Nerve conduction velocity, m/s Mean ± SD 36.8 ± 8.9 
EMG abnormality present 20 71.4 
Conduction block present 13 46.4 

 
Among the operative procedures, subcutaneous anterior 
transposition was the most commonly performed surgery in 15 
(53.6%) patients. This was followed by submuscular anterior 
transposition in 4 (14.3%), simple decompression in 3 (10.7%), 
intramuscular anterior transposition in 2 (7.1%), and 

combined procedures in 2 (7.1%) patients. Medial 
epicondylectomy and corrective osteotomy were each 
performed in 1 (3.6%) patient (Table VI). 
 

 
Table VI Operative procedures performed 

 
Type of surgery Frequency (n) Percentage (%) 

Simple decompression 3 10.7 
Anterior transposition, subcutaneous 15 53.6 
Anterior transposition, intramuscular 2 7.1 
Anterior transposition, submuscular 4 14.3 
Medial epicondylectomy 1 3.6 
Corrective osteotomy only 1 3.6 
Combined procedure 2 7.1 

 
In the early postoperative period, pain improved in 18 (64.3%) 
patients, paresthesia improved in 16 (57.1%), and sensory 
improvement was documented in 14 (50.0%) patients. 
Improvement in grip strength was observed in 9 (32.1%) 
patients, while motor weakness improved in 8 (28.6%). 

Postoperative complications included wound infection in 2 
(7.1%), elbow stiffness in 2 (7.1%), and hematoma in 1 (3.6%) 
patient. The mean hospital stay was 4.8 ± 1.9 days (Table VII). 
 

 
Table VII Early postoperative outcomes and complications 

 
Variables Frequency (n) Percentage (%) 

Pain improved 18 64.3 
Paresthesia improved 16 57.1 
Motor weakness improved 8 28.6 
Grip strength improved 9 32.1 
Sensory improvement present 14 50 
Wound infection 2 7.1 
Hematoma 1 3.6 
Elbow stiffness 2 7.1 
Hospital stays (days) 4.8 ± 1.9 

 

 
 

Figure 1: Final outcome of surgical management 
 

Final outcome assessment showed that 13 (46.4%) patients 
had a good outcome and 8 (28.6%) had an excellent outcome. 
A fair outcome was observed in 5 (17.9%) patients, while a 

poor outcome was found in 2 (7.1%) patients. Overall, 21 
patients (75.0%) achieved an excellent or good surgical 
outcome (Figure 1). 
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DISCUSSION 
This study demonstrates that tardy ulnar nerve palsy in a 
tertiary hospital setting was predominantly a post-traumatic 
deformity-related neuropathy, with 18/28 patients (64.3%) 
having neglected or non-united lateral condyle fractures and 
23/28 (82.1%) showing elbow deformity with a mean cubitus 
valgus angle of 21.6 ± 7.4°. This pattern is consistent with the 
modern understanding of tardy ulnar nerve palsy, which 
identifies cubitus valgus after childhood lateral condyle 
nonunion as the classic underlying lesion [13]. It also aligns with 
recent trauma-focused reports, including Fan et al., who 
treated 16 patients with traumatic cubitus valgus and tardy 
ulnar nerve palsy, and Gupta et al., who reported complete 
neurological recovery in all 9 patients after Milch osteotomy for 
cubitus valgus greater than 20° [7,14]. Saeed et al. similarly 
reported favorable recovery in post-traumatic McGowan grade 
II and III disease, supporting the view that structural deformity 
is a major driver of chronic ulnar nerve stretch and late 
neuropathy [15]. Clinically, our patients presented mainly with 
sensory-dominant but functionally important symptoms: 
numbness in 96.4%, tingling in 85.7%, sensory deficit in 89.3%, 
weak grip in 82.1%, and motor deficit in 67.9%. Chronic 
denervation was also frequent, with intrinsic wasting in 50.0% 
and clawing in 32.1%. These findings are comparable to 
contemporary cubital tunnel literature, which shows that 
sensory complaints usually predominate initially, whereas 
weakness and intrinsic wasting become more common with 
delayed presentation [13,16-18]. In the multicenter SUN study, 
Song et al. found significant postoperative improvement in 
patient-reported pain and function after decompression, while 
Burns et al. showed that poorer baseline function predicted 
worse postoperative recovery [16,17]. Likewise, Giladi et al. 
reported that symptomatic and functional recovery is most 
apparent in the early postoperative period, especially for pain 
and paresthesia [18]. Our cohort had a mean symptom duration 
of 19.4 ± 10.2 months, which likely explains the relatively high 
burden of muscle wasting and clawing compared with earlier-
presenting idiopathic cubital tunnel cohorts. The 
electrophysiological profile in our series also suggests 
advanced disease. Abnormal nerve conduction studies were 
present in 92.9%, the mean conduction velocity was 36.8 ± 8.9 
m/s, EMG abnormality was found in 71.4%, and conduction 
block was found in 46.4%. Tong et al., in a review of 146 severe 
cubital tunnel cases, found that although surgery significantly 
improved outcomes, complete recovery was less likely in 
patients with older age, longer disease duration, and absent 
sensory conduction [19]. This supports our observation that 
long-standing disease, deformity, and preoperative motor 
involvement may have limited the speed and extent of 
recovery. 
Regarding surgery, subcutaneous anterior transposition was 
the most common procedure in our study, performed in 15/28 
(53.6%), and transposition overall was used in most patients. 
This differs from much of the idiopathic cubital tunnel 
literature. Chen et al. found no significant difference between 
simple decompression and anterior transposition in motor 
nerve conduction or clinical scores overall [20]. Said et al. also 
reported no clear revision advantage for either procedure in 
idiopathic disease, while Wade et al., in a network meta-
analysis of 30 studies and 2,894 limbs, estimated that 87% of 
patients improved after surgery and suggested that open in situ 
decompression had the best safety profile [21,22]. However, 
these broader analyses largely focus on idiopathic compression 
rather than deformity-associated tardy palsy. In post-traumatic 
elbows with valgus deformity, adhesions, or nerve tension, 
transposition remains more logical and is often recommended 

[13,21]. Our early postoperative outcomes showed greater 
sensory than motor recovery, with pain improved in 64.3%, 
paresthesia in 57.1%, and sensory improvement in 50.0%, 
whereas motor weakness improved in only 28.6% and grip 
strength in 32.1%. This pattern is biologically plausible and 
agrees with previous studies showing that pain and paresthesia 
improve sooner than intrinsic muscle recovery [17,18,23]. The 
final outcome was excellent or good in 21 of 28 patients 
(75.0%). This is somewhat lower than some modern cubital 
tunnel series, such as Han et al., who reported 95% good or 
excellent outcomes, Liu et al., who found 57.4% excellent and 
22.6% good results after long-term follow-up, Frantz et al., who 
reported 92% patient satisfaction, Davis et al., who found 
91.05% symptomatic improvement, and Ergen et al., who 
noted symptom resolution in 89% of patients [24-28]. Our 
outcome is closer to Saeed et al., who reported 65% good 
results with 95% functional improvement in grade II and III 
tardy palsy [15]. The relatively lower success in our series likely 
reflects delayed presentation, the high frequency of deformity, 
28.6% grade III disease, and 50% intrinsic wasting at baseline. 
Complications in our study were acceptable but not negligible, 
with wound infection (7.1%), elbow stiffness (7.1%), and 
hematoma (3.6%). Bacle et al. reported that across four 
techniques, more than 90% of patients were cured or 
improved, with low overall recurrence [29]. Liu et al. reported 
no major complications in their long-term transposition series, 
whereas Hutchinson et al. found that the long-term reoperation 
rate was 25% after in situ decompression versus 12% after 
subcutaneous transposition [ 24, 28]. Taken together, these 
findings suggest that no single procedure is universally 
superior, but that procedure selection should be individualized 
to pathology. Clinically, our data imply that patients with 
neglected lateral condyle nonunion, cubitus valgus, prolonged 
symptoms, sensory loss, and electrophysiological abnormality 
should be referred early, before fixed intrinsic wasting and 
clawing develop. In tertiary trauma settings, prevention and 
timely correction of pediatric elbow deformity may reduce the 
future burden of tardy ulnar nerve palsy. 
 
LIMITATIONS 
 This study had several limitations, including a small sample 
size, a single-centre design, and a short postoperative follow-
up, which may limit the generalizability of the findings and the 
assessment of long-term outcomes. In addition, the absence of 
a comparison group and the use of different operative 
procedures may have influenced the interpretation of surgical 
effectiveness. 
 
CONCLUSION  
Tardy ulnar nerve palsy in this study was mainly associated 
with post-traumatic elbow deformity, particularly neglected 
lateral condyle fracture nonunion. Most patients presented 
with longstanding sensory and motor deficits, and surgical 
management produced favorable outcomes in the majority, 
although recovery was better for sensory symptoms than 
motor weakness. Early diagnosis and timely intervention may 
improve functional outcome and help prevent irreversible 
nerve damage. 
 
RECOMMENDATIONS 
Patients with post-traumatic elbow deformity, especially 
cubitus valgus following lateral condyle fracture nonunion, 
should be evaluated early for ulnar nerve involvement. Early 
referral, prompt surgical intervention in appropriate cases, and 
regular follow-up are recommended to improve outcomes and 
reduce the risk of permanent motor deficit and hand deformity. 
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