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INTRODUCTION 

Iatrogenic peripheral nerve injuries, such as injection 

nerve palsy (INP), have a documented occurrence of 

2% of all peripheral nerve injuries recorded.1-2 

The peripheral nerve's anatomical laboratory is 

composed of a varied number of fascicles surrounded 

by a loose connective tissue called the epineurium. 3 

Each fascicle is surrounded by a multi-layered 

perineurium, with nerve fibers packed tightly 

together.3 Each nerve fiber is surrounded by the 

endoneurium, a thin connective tissue sheath. 3 The 

perineurium functions as a diffusion barrier (For 

example, the blood-nerve barrier). 4-5 It collaborates 

with the endothelium of endoneurial blood vessels to 

sustain this barrier and regulate the nerve's 

intrafascicular milieu. 4-5 

The affected nerve was examined by Kalichman et 

al., who noted axonal, and myelin degeneration, as 

well as a thick concentration of inflammatory cells at 

the nerve injury site.6 Additionally, significant 

endoneurial edema is a significant of that injury. 

Edema is defined as a structureless region within the 

endoneurium in light and electron microscopic 

examinations. Fluid is only limited to the 

subperineurial area in normal situations. 

Nevertheless, in recorded instances of nerve injury, it 

is found in all regions of the endoneurial 

compartment and perineurial spaces of the wounded 

nerves. 6 

Varity of procedures can be a cause of iatrogenic 

nerve injuries. In literature reviews of iatrogenic 

upper limb nerve injuries, the median nerve was the 

most common nerve that should require surgical 

procedures.1 Carpal tunnel release has been the most 

popular method that cause median nerve injury 

which usually partial injury with high incidence with 

mini-invasive rather than endoscopic procedures, 

followed by local injection.7, 8 90% of cases after 

local injection were suffered immediatlly.9 In the 

majority of cases, patients had severe pain and severe 

paresthesias along the median nerve's distribution.7 

The immediate symptoms start of varying degrees of 

motor and sensory deficits which has also been 

documented, but this is still an uncommon 

manifestation. 9,10. The most likely cause of the 

instant symptoms is the direct influence of the 

injection into a nerve 9-11. Perineural fibrosis is a 

likely reason of INP's delayed worsening. 9 

The management of those injuries requires these 

aims. An instant neurological investigation is the 
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most important step in acquiring a precise prognosis, 

which is necessary to acknowledge the mechanical 

cause of injury, the intensity of the motor, sensory, or 

both impairments, and further management that 

should be confirmed by electrophysiological. 

In this study, iatrogenic median nerve injuries were 

prospectively assisted and evaluated with respections 

to their clinical presentation, injury mechanism, and 

clinical outcome related to recovery of neurological 

symptoms and deficits. 

PATIENTS AND METHODS 

This prospective study included 8 patients presented 

with iatrogenic peripheral nerve injuries treated at 

Orthopedics Department, Al- Azhar University, from 

2015 to 2020. 

Pain assessment: The neurogenic pain symptom was 

rated on a 0–10 visual analog scale (VAS), with 0 

indicating no pain and 10 indicating unbearable 

severe irritating pain. The degree of Hyposthesia and 

the muscle power chart were graded On the basis of 

the Medical Research Council's (MRC) scale. All 

patient had Nerve conduction and EMG to confirm 

the extent and the degree of nerve injury and to 

detect any recovery. There are complete nerve injury 

in 3 patients, and partial injury in 5 patients. 

All patients had intensive physiotherapy for 

preventing muscle wasting by direct muscular 

electrical stimulation, improving the prognosis, and 

pain relief until nerve regeneration has occurred or 

surgery was indicated. 

Surgical treatment was offered to the eight patients 

that failed to respond to medical treatment and 

physical therapy. Two cases refused surgical 

intervention and possible management. The 

remaining 6 cases were treated by surgery 

intervention, table (1). The surgical management 

was done in the form of exploration, microscopic 

assessment of the nerve and its branches. Neuroma 

excision in all cases of neuroma in continuity, and 

direct repair or sural nerve cable grafting were done. 

Intraoperative stimulation of the nerve was helpful to 

prove that there was no nerve conduction through the 

neuroma. Figure (1, a, b, c, d ,e and f). Microsurgical 

Nerves repair was done using, 8-0 or 9-0 

nonabsorbable and Fibrin-based glue for coaptation 

under operating microscope, epineural and 

perineureal used for nerve coaptation, tension-free 

repair. 

NO Sex Age 
Injury 

case 

Pre. 

VAS 

Pre. 

MRC 

Time 

between 

injury 

and 
surgery 

EMG, 

NCV 

Intraoperative 

finding 
Management 

Post 

VAS 

Post 

MRC 

Follow 

up 

time 

1 M 26 

Post 

local 

injection 
7 4 5week 

Complete 

injury 

Thickening 

and debris 
Nerolysis 3 5 10m 

2 F 19 

Post 

local 

injection 

8 1 
5 

Weeks 

Complete 

injury 
neuroma 

Neruroma 

excision 

Direct 

suture. 

2 4 22m 

3 F 28 

Post 

local 

injection 
5 2 

18 

weeks 

partial 

injury 

Thickening 

and debris 
Neurolysis 4 4 6m 

4 M 30 

Post 

local 

injection 

10 2 11weeks Not done Cystic lesion 

Neuroma 

excision 

and sural 

graft 

2 3 3m 

5 F 37 

Post 

local 

injection 
10 2 

21 

weeks 

partial 

injury 
Cystic lesion 

Neuroma 

excision and 

direct repair 
3 3 10m 

6 F 32 

Post 

local 
injection 

10 3 
13 

weeks 

complete 

injury 
Cystic lesion 

Neuroma 

excision and 
direct suture 

3 4 20m 

Table 1: Patient analysis. 
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Fig.1: post median nerve local injection. 

A neuroma site with thenar wasting, b. and c. MRI Identification of neuroma, d and e. Exploration reveal neuroma, 

f. after neuroma excision

RESULTS 

The study was done at Hand and reconstructive 

microsurgery unit, Al-Azhar university Hospitals, 

there were 8 patients, 2 male (33.3%) and 4 females 

(66.6%) with mean age 28.7 years (average from 

19 to 37) with mean follow up time was (11.83 

months). Intraoperative finding; there were a cystic 

lesion in 3 cases, neuroma in one case, and 

granuloma with debris in 2 cases. Surgical 

management ranged form of neurolysis in 2 patients, 

neurolysis and neuroma resection in 3 patients with 

end to end suture and sural graft in one patient after 

neuroma excision. 

There was significant improvement in pain score, the 

mean VAS improved from 8.3 preoperatively to 2.8 

postoperatively and improvement of MRCS from 2.3 

to 3.8, and improvement of paraethesia, with total 

function outcome improvement. Direct suture had a 

good prognosis and recovery than graft. Earlier 

interference gave a good prognosis rather than late 

one. 

DISCUSSION 

The Median nerve, are affected during Carpal tunnel 

release and local injection around the wrist and 

venous injection around the elbow are usually 

implicated for injuring this nerve. Which account 

around 3.6% of all reported cases of iatrogenic nerve 

palsy, always after local injection which are 

associated with shooting pain sensation which must 

be stopped immediately. There are reported cases of 

median nerve granuloma between fascicles, white 

precipitate with thickening of epineurium.14,15,16 

Injection-related peripheral nerve injury is an 

iatrogenic problem that ranges from 1.5% to as high 

as 15%. A high incidence in the developing world 

than developed one. 19-20 

In literature, the early presentation of the patients, 

post brachial blocks and intravenous injection-related 

nerve palsies, a more severe neurogenic pain and 

neurological deficits, In contrast to the intramuscular 

injection injury group of patients, motor weakness 

was more common than severe sensory symptoms, 

which propelled them towards physical therapy.20 

Despite the fact that steroid injections are commonly 

used to treat CTS, the most common side effect is 

direct needle injury to the median nerve. The 

injection's safest location is still up for debate. A 

number of incidences of median nerve injury have 

been recorded during CTS injection.21 The use of 

ultrasonography and nerve stimulator during local 

injection may reduce the incidence of that 

complications as well as during local injection of 

trigger finger, median nerve, and de Qurvan 

tenosynovitis22 

All medications when injected directly into the 

nerves are potentially more damaging to the myelin 

sheath and axons. In contrast, these medications 

cause less neurological damage when they are 
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injected in the perineural tissue or adjacent muscle 

mass.23 

Linskey and Segal in 1990 were published a case 

study of that injury 11. It was shown that a local 

injection of 1 ml of methylprednisolone suspended in 

polyethylene glycol and 0.5 % bupivacaine 

hydrochloride caused a lesion of nerve injury. During 

the injection, the patient felt "a new type of pain" 

(not related to CTS) going down his hand to the 

median nerve distribution; after the carpal tunnel was 

released, they discovered opaque white foreign 

material inside the epineurium. A similar white 

precipitate has been seen within multiple nerve 

fascicles during the epineurectomy procedure. Posch 

and Marcotte, who exhibited the same picture, had 

previously documented such thickening. 14 The 

plaque was dubbed a "median nerve granuloma" by 

the researchers. 15 

Among the drugs injected, methylprednisolone was 

shown to be intermediately toxic 15. Despite the fact 

that bupivacaine is one of the least toxic local 

anesthetics, it could induce significant axonal 

degradation 23. Proof of the neurotoxicity of the 

polyethylene glycol wherein the methylprednisolone 

has been suspended has been found by Chino et al., 

Combes and Clark in one study, and Linskey and 

Segal in another study.24,25 And they discover that 

methylprednisolone is the major reason of the 

patient's injection palsy.11, 23. 

Injection site is still controversial, but some literature 

suggests it should be ulnar to the palmaris longus 

tendon. If there is no palmaris longus, the injection 

must be done in line with the fourth digit.11 with 

special emphasis to the needle location and 

orientation. The tip of the needle must be placed 

outside the nerve and beneath the transverse carpal 

ligament. The subjective response of the patient is 

important, during injection. And must be ceased 

promptly when there is abnormal pain or paresthesia. 

So, Racasan and Dubert 21 identified median nerve 

irritation after carpal tunnel injection as a common 

condition, as well as the facts that the median nerve 

for most hands reaches ulnar to the palmaris longus 

tendon. They reported same anatomical plane for 

injection as previous one, as well as the flexor carpi 

ulnaris tendon is the safest place to inject.21 with 

recommendation of use US- guided injection to allow 

the doctor to access the carpal tunnel without 

damaging nearby tissue and to visualize the injected 

substance's distribution. Furthermore, the physician 

can modify the distance between the needle and the 

median nerve. This allows for greater needle control 

and a more accurate perineural injection.21 

Debates continue regarding when intervention is 

necessary and, if it is needed, immediately or not. To 

determine if there is spontaneous healing or not, a 

three to six-month monitoring period is prescribed. 

This could then be employed to determine if further 

intervention is required 11. During follow up if there 

is no recovery or the case become more worst, the 

surgical interference is mandatory. 

We had reported 6 cases of median nerve injury post-

injection with severe sensory and motor neurological 

insult revealing granulomatous nerve 

changes, and need surgical interference. In our series, 

the neurogenic pain, parasthesia and motor weakness 

were of immediate onset in a majority of patients 

following the local injection. 

Electrophysiological study (EMG-NC), There were 

complete nerve injury in 3 patients, and partial injury 

in 5 patients. Intraoperative nerve stimulation is very 

important during surgery, It may reveal a good 

conduction or not. if NAP is not demonstrated across 

the injured nerve, excision of the damaged segment 

and a nerve cable grafting should be ideally 

performed, this also have been described by other 

authors27. Regarding to intraoperative finding, there 

were cystic lesion in 3 cases, neuroma in one case 

and thickening and granuloma in 2 patients.There 

were a good function recovery for patients with 

direct nerve suture and early intervention within 3 

months from the time of injury. 

About side to side suture or nerve graft, Neurolysis 

or side to side nerve suture were superior in 

functional outcome than the nerve grafting 

procedures. These findings were consistent with the 

literature review.28 The sensory recovery is more 

promising than the motor one in complete nerve 

injury. 

This research has some limitations, the first is that 

research employed a tiny sample size; to verify the 

differences between instances, more patients would 

be needed. 

 
CONCLUSION 

 
An iatrogenic median nerve injury is not an 

uncommon problem. Corticosteroids are the main 

harmful drug to the nerve, early diagnosis, an early 

intervention at specialized center are important 

factors that can provide an encouraging outcome, and 

decrease patient complications, In majority of the 

cases, the problem can be avoided by having a 

thorough anatomical knowledge with US-guided 

injection, which is more safe and effective than blind 

injection. 
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