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Abstract
Background: This study was embraced to examine surgical outcomes for ulnar
nerve repairs, so as to help for the optimal management of these lesions.

Methods: We identified 116 patients with ulnar nerve injury who were referred
to our brachial plexus and peripheral nerve Injury center and underwent surgery.
The demographic data about age, gender, level of injury (arm, elbow or wrist
level), type of injury (penetrating or blunt), mechanisms of injury, time interval
between onset of injury and surgery and functional outcomes were recorded.
The functional outcomes were scored, taking into account Louisiana State
University Health Sciences Center criteria, prior and then afterward the surgery.
Type of repair (neurolysis, direct repair, or repair using graft), and length of graft
(if any) were gathered.

Results: The most widely recognized mechanism of injury was laceration in
all levels. In 95 cases (81%) good functional outcome (Grade 3 or better) was
achieved. The best prognosis achieved in the neurolysis (86%) and direct suture
(84%), respectively. Good functional outcome was achieved in 86% of patients
with nerves in continuity, and 80 % of lesions not in continuity. Overall good
functional outcome was achieved in 81% (95 cases) of procedures.
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Conclusion: Ulnar nerves injuries are inclined to recuperate if undergo proper
surgical intervention, and surgical results were for the most part better for
lesions in continuity. In lesions not in continuity end-to-end direct suture showed
a better prognosis than nerve graft repairs. Knowing the internal topography of
ulnar nerve helps to suture more precisely which in turn may be the cause for
achieving the best outcome at each level.
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Introduction

The hand is the most often harmed some portion of human
body and is the prevalent part treated in hospital emergency
departments. In 30-40% of injury occasions, the upper extremity
is included [1]. Ulnar nerve injuries can bring about paresthesia,
dysesthesia, and muscle weakness in the injured hand. Ulnar
nerve injury was the most frequent significant upper extremity
peripheral nerve injury resulting in hospital admission,
compared with median, radial, and brachial plexus injuries [2].

The ulnar nerve is a mix of motor and sensory nerves,
making nerve repair more troublesome and functional recovery
less unsurprising than pure sensory nerves. Ulnar nerve injury
speaks to a standout amongst the most difficult issues in microneurosurgery. The clinical advancements have enhanced the
accuracy of the operation, yet the outcomes in terms of motor
and sensory function are still frustrating [3].
Nerve injuries caused by transection, contusion, stretch,
traction, and avulsion are for the most part occurred when
medium-to high-energy force is applied directly or indirectly to
nerves, though, injuries such as compressive neuropathy have
a tendency to happen when nerves are subjected to chronic
Submit Manuscript | http://medcraveonline.com

or repetitive low-energy force. Nerve injuries from injection
and from radiation and thermal energy include a somewhat
heterogeneous blend of different injuring factors and can be
gathered together as a complex group of nerve injuries [4].

There is expanding proof that various variables are connected
with the motor and sensory recovery after peripheral nerve
injuries. For instance, repair of nerve compression injuries has
preferred results over repair of nerve rupture injuries [5,6].
Various reports have endeavored to display different
variables that can influence the outcomes. Gender, age, level of
education, number of harmed arteries and structures, damaged
nerve, location of the injury, type of the nerve injury, post
traumatic stress in 1 to 3 months after repair of the peripheral
nerve injury and mechanism of injury can be the predictors of
functional recuperation [1].

For better results, ulnar nerve injuries require an early repair,
compared with other peripheral nerve injuries [2,7]. Repair of
this nerve regularly brings about inadequate recovery with
functional results that are much less than those achieved after
radial nerve and median nerve repair [2,8,9].
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In this study the functional results of nerve repair in patients
with ulnar nerve injury was surveyed and contributing elements
on the outcome were assessed.

Between 2005 and 2010, 116 patients with ulnar nerve
injury, underwent surgical exploration in our center, based on
physical examination and electro-diagnostic findings indicating
ulnar nerve lesions. The demographic data of this population
were gathered. The data bank also included the time interval
between onset of the injury to surgery, mechanisms of injury
and level of injury. The functional outcome before and after the
surgery were scored based on Louisiana State University Health
Sciences Center Muscle Grading System (Table 1). Preoperative
and postoperative EMG studies were performed in all patients.

The type of surgical interventions were neurolysis, end-toend direct suture, or graft repair. External neurolysis was used
for all cases, but internal neurolysis was done for lesions in
continuity, when the injury was more severe on one portion of
the nerve than the other or if nerve action potential (NAP) was
transmitted across the lesion. In a lesion in continuity when no
NAP was recorded, resection and repair of the injured nerve was
mostly indicated.
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along postero-lateral aspect of ulnar nerve [12].

At the level of the mid-forearm, 9cm proximal to the radial
styloid, there are three distinct fascicular groups, two sensory
groups and motor fascicles [10] which lie dorsomedial to the
sensory fascicles [11]. At the wrist, ulnar nerve has a maximum
of 25 fascicles and is divided into a volar sensory component
and a dorsal motor component. The nerve is medial to the ulnar
artery underneath the FCU muscle [14].

Results and Discussion

There were totally 116 patients in this study (74 males and
42 females), in whom lesions were classified based of the site of
injury into the Arm, Forearm, and Wrist levels. Lesions in each
level based on the cause of the injury is shown in Table 2.
Ages of the Patients ranged from 5 to 70 years. The average
follow-up period was 22 months. Time interval to surgery was
between 3 days and 6 months. Figures 1 to 3 shows surgical
exposure of three of our patients.

In cases with sharp transection injuries, end-to-end
epineurial interrupted suture with 7-0 and 8-0 prolene was
used. And, finally, in cases with transection and nerve contusion
that the distance between two ends of the injury site after nerve
debridement was so far to allow end-to-end suture, nerve grafts
were used for repair. Good outcome was consider muscle force
Grade M3or better and bad outcome was determined muscle
force grade M0 to M2.

Surgical anatomy: internal topography

The topography of the intraneural fascicular groups must
be comprehended to have a successful recovery especially
for lacerations of the major nerves at the wrist and distal half
of the forearm [10]. It was believed that an exact anatomical
realignment of fascicles in the repair of lacerated peripheral
nerves is impossible, but knowledge of the internal topography
of the nerve is important and supportive for the best treatment
of transection and other types of nerve injuries.

Figure 1: Tardive ulnar palsy in a 7 years old boy after being in a
long time coma.

Sunderland pointed out that the cross-sectional arrangement
of nerve components changes from along its length [11]. By
using electrical stimulation, it is possible to distinguish between
sensory and motor fascicles in the distal nerve end.
The ulnar nerve is made out of different size of funiculi at
each level, which has a large number of small funiculi at the
wrist [12]. Above the epicondyle the nerve is oval in shape and
presents superficial, or medial, and deep, or lateral surfaces with
anterior and posterior margins. In the epicondylar groove the
surfaces of nerve are posterior, superficial, and anterior, deep.

At the elbow, the motor fascicles to the flexor carpi ulnaris
(FCU) and the intrinsics of the hand are centrally located,
whereas the sensory fibers are superficially located [13]. The
proximal motor branches to the FCU, the single bundle of the
distal branch to the FCU, enter the lateral margin of the nerve.
There are two branches to the flexor digitorum profundus and
each is composed of a single funiculus, which joins and proceeds

Figure 2: Ulnar Nerve Injury with Neuroma Formation.
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nerve graft did not achieved the good outcomes. Among 12 cases
of ulnar nerve injury at arm level, 8 cases (66.6%) had a good
outcome.

Nerve Injury at the Forearm Level

Among all 64 patients in this group, 49 cases (76.56%) did
not have nerve in continuity (complete transection) and in 15
cases (23.43%) it had continuity with recording NAP across
lesions.

Among 44 patients injured with laceration, 33 cases (75%)
underwent direct end-to-end suture repair, from which 28 cases
(84.8%) had good outcomes and 5 of them (15.15%) had worse
outcomes. Eleven cases (25%) underwent repair with nerve
graft, where 9 cases (81.81%) had good outcomes.

Among 12 cases injured with fracture and dislocation 7
cases (58.33%) underwent neurolysis and 5 cases (41.66%)
underwent repair with nerve graft, where 9 cases (75%)
regained grade 3 and more functional outcomes.

Figure 3: Ulnar Nerve Transection with Stump Contusion at arm
Level.

Nerve Injury at the Arm Level

Seven cases (77.7%) of all 9 patients injured with laceration
whom underwent direct suture repair had a good outcome
(Grade 3 or better). The only one case injuried with gunshot
and repaired with a nerve graft did not achieve good outcomes.
Patients with Fracture/dislocation in arm level, one had
continuity with a NAP positive lesion that underwent neurolysis,
and regained Grade 4 function according to LSUHSC criteria.
Another case with fracture whom is needed to repair with a

All 7 cases injured with stretching and contusion underwent
neurolysis and 5 cases (71.42%) had good function after surgery.
The only case with electrical injury at the forearm, involving
the median and ulnar nerves, underwent surgery (neurolysis)
after 3 months and achieved good functional outcome.

All of the ulnar nerve that repaired with direct end-to-end
suture underwent nerve transposition to reduce tension on
repaired nerve.

Table 1: The Louisiana State University Health Sciences Center Criteria for Grading Ulnar Nerve injury.
Grade

0 (absent)
1 (poor)
2 (fair)

3 (moderate)
4 (good)

5 (excellent)

Description

No muscle contraction; absent sensation

Proximal muscles such as FCUM & FDPM-V contract, not against gravity; sensory grade is 1 or 0

Proximal muscles (FCUM & FDPM-V) contract against gravity & distal intrinsic muscles do not contract; sensory grade, if
applicable, is usually ≤2

Proximal muscles (FCUM & FDPM-V) contract against gravity with some resistance; some distal muscles, usually hypothenar muscles &occasionally lumbrical muscles, contract against little resistance; sensory grade is usually 3
All proximal & some distal intrinsic muscles of the hand, such as the interosseous & lumbrical muscles to the little & ring
finger, contract against pressure with some resistance; sensory grade is ≥3
All muscles, including intrinsic muscles of the hand, contract against moderate resistance; sensory grade is ≥4

*FDPM-V=Flexor digitorum profundus to the little finger; *FCUM=Flexor carpi ulnaris muscle.
Table 2: Lesions in each level based on the case of the injury.
Arm
Forearm /
Elbow
Wist
Total

Laceration

Fracture/
Dislocation

Stretch/
Contusion

Iatrogenic

Gunshot

Electrical

Total

9

2

0

0

1

0

12 (10.34%)

0

40 (34.48%)

44

12

86 (74.13%)

15 (12.93%)

33

1

7
0

7 (6.03%)

0
6

6 (5.17%)

0
0

1 (0.86%)

1
1 (0.86%)

64 (55.17%)
116
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Injury at the Wrist Level
None of the cases with laceration at this level did not have
continuity and were repaired with end-to-end direct suture.
Twenty-eight of them (84.84%) after surgery had good
outcomes.

In the 6 iatrogenic cases in which the nerve was compressed
superficially against bony prominence because the casts applied
on them were too tight. They underwent exploratory surgery.
The time interval between injury and surgery was less than 2
months and during surgery epineurial fibrosis was seen and
neurolysis were done for all patients, and all of them (100%)
had good outcomes.
The single case with injury after dislocation underwent
neurolysis and was assigned Grade 5 level of function.

In our study the most common mechanisms of injury were
laceration, fracture and dislocation, contusion, and stretch,
in descending order. Woo et al. [2] studied the mechanisms of
injury in order of frequency including laceration, stretch and
contusion. Kim et al. [15] found the most common mechanism
was laceration. In the muravic study, the 5 leading Mechanisms
in upper extremity nerve injuries included laceration, stretch/
contusion, GSW, compression/entrapment, and fracture in
varying numbers and levels, depending on the nerve [9].

We had 86 cases with laceration for mechanism of injury
(74.13%). None of them had nerves in continuity and all of them
underwent repair with suture. Seventy-two cases (83.72%) after
surgery had good neurological function and 14 cases (16.27%)
had not good outcome. Kim et al. [15] and colleagues reported
lesions which were not in continuity and were caused by a sharp
laceration could be repaired with an end-to-end suture within
72 hours of injury (primary repair) and usually regained Grade
3 or better outcomes. This was seen in 16 (73%) of 22 patients.
In patients for whom a delay occurred in their repair, resulted
in Grade 3 or better functional outcomes for 11 (69%) of 16
patients was achieved. Only five cases (56%) in 9 patients who
needed graft repair after laceration, achieved Grade 3 function.

another cause of ulnar nerve injury was fracture and
dislocation that was seen in 15 cases (12.93%), and 6 cases
(40%) suffered from transection and 9 cases (60%) had nerve
in continuity in these cases, 11 patients (73.33%) achieved good
outcomes after surgery and 4 cases (26.66%) did not have good
outcomes.
Seven of our patients (6.03%) had ulnar nerve injury due
to stretch and contusion and all of them underwent neurolysis.
All of these injuries occurred at forearm and elbow level and 5
cases (71.42%) had good outcomes after surgery. Kim et al. [15]
showed that stretch and contusion were most often seen at the
elbow and forearm level of the ulnar nerve. In his study, 86%
of patients with severe preoperative deficits without significant
improvement achieved Grade 3 or better function based on
clinical and electrophysiological criteria after neurolysis [15].
We had one case injured after gunshot trauma that underwent
repair with nerve graft and did not have good outcome. In Secer
et al. [16] series who suffered gunshot and shrapnel wound good
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outcome achieved 49.68% in low level, 29.6% in intermediate
level and, 15.06% in high level injuries.

In six (5.17%) patients, compression on ulnar nerve after
casting was the mechanism of injury and all of them underwent
neurolysis and all of them had good outcomes. We couldn’t
find any report of ulnar nerve injury after casting. One patient
suffered from electrical injury and underwent neurolysis and
had good outcome.

In our study 75 cases (80.64%) from 93 patient with ulnar
nerve transection had good outcomes after surgery, and 20
cases (86.95%) from 23 patients with nerve in continuity had
good outcomes after surgery. Sixty-eight cases (90.66%) from
75 patients that underwent direct suture had good outcomes,
and 7 cases (38.88%) among 18 cases that underwent nerve
graft repair had good outcomes after operation, and 20 cases
(86.95%) of 23 cases that underwent neurolysis had good
outcome after surgery.

In muravic study, the lesions not in continuity at all levels
in the ulnar nerve with primary suture repairs, satisfactory
outcomes were found in 16 of 22 ulnar nerves (73%). Ulnar
nerve secondary suture repairs resulted in good outcomes in
11 of 16 cases (69%). Neurolysis for lesions in-continuity with
positive NAPs achieved good results in 80 of 85 patients (94%)
[9].
Kim and colleagues, in a study of 654 ulnar nerve lesions,
have shown that functional recovery of Grade M3 or better
is greatest when the injury requires only neurolysis (92% of
patients), followed by primary repair (72% of patients), and
then those injuries requiring nerve grafting (67% of patients)
[15]. A recent study showed 59% of workers were able to return
to employment at an average of 30 weeks following isolated
ulnar nerve injuries. Higher educational status, compliance with
therapy, distal injuries, and better postoperative grip and pinch
strengths tended to be positive predictors for earlier return to
work [17].
In our study, the patients who underwent surgery, 66.66% at
the arm level, 81.25% at the elbow and forearm and 87.5% at
the wrist level had good functional outcomes. Kilinc et al. [18]
showed after repair of the ulnar nerve at the wrist, 29% of the
cases had an ulnar claw hand. Saur et al. [19] described 46%
of 13 ulnar nerve lesions at the distal forearm improved motor
function after 3 years postoperative evaluation. In Vordemvenne
et al. [8] study, on average 60% recovery in ulnar nerve lesions
at the wrist level was achieved.

Conclusion

These data shows that the most common mechanism of
injury was laceration at all levels, and surgical results were
generally better for lesions in continuity compared to lesions not
in continuity. End-to-end direct suture had better prognosis than
nerve graft repairs. Knowing the internal topography of ulnar
nerve helps to suture more precisely which in turn may be the
cause for achieving the best outcome at each level. The results
in our series indicate that the outcome could be promising when
repairing ulnar nerve injuries.
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